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Dear Advances Against Aspergillosis Colleague,
This is now the 8th Advances Against Aspergillosis conference and the meeting continues to grow and
change with the field. The previous seven meetings were overwhelmingly successful, including the first
meeting in 2004 (San Francisco) where we had 364 attendees from 28 countries, the second meeting in 2006
(Athens) with 464 attendees from 44 countries, the third meeting in 2008 (Miami) with 351 attendees from
48 countries, the fourth meeting in 2010 (Rome) with 533 attendees from 41 countries, the fifth meeting in
2012 (Istanbul) with 375 attendees from 39 countries, the sixth meeting in 2014 (Madrid) with 342 attendees
from 33 countries, and the seventh meeting in 2016 (Manchester) with 363 attendees from 38 countries.
When this 8th meeting convenes, it will represent the 16th year of Advances Against Aspergillosis activity,
beginning with the initial supplement in Clinical Infectious Diseases. Because of all of you, this conference
has now established itself as the premier forum for discussion of all aspects of Aspergillus infection
and research.
The Aspergillus field continues in a state of rapid advancement, including the publication of numerous postgenomic papers and substantial advances in translational, immunologic, and diagnostic research. We have
seen the launch of another effective antifungal for invasive aspergillosis (Isavuconazole) and the ongoing or
anticipated clinical trials of numerous newer compounds is an exciting time for mycology. Itraconazole, panazole, and echinocandin resistance has emerged, and combination therapy and targeted immune exploration
remains an important area of interest. Greatly increased awareness of allergic aspergillosis has opened new
market opportunities for both antifungal agents and immunotherapies. There is a continuing high death toll
from invasive aspergillosis, particularly among patient groups not usually associated with this opportunistic
infection.
This meeting is another chance to gather the world’s aspergillosis experts in one venue. A fundamental tenet
of this colloquium continues to be to engender collaborative relationships amongst clinicians, scientists, and
industry to further advance the field. A new feature of the 8th meeting: Because of the international success
of the Advances Against Aspergillosis meetings in raising awareness of filamentous fungal infections, we
were requested by leading clinicians and scientists studying the Zygomycetes and mucormycosis if we
would expand our program to also provide a home and venue for presentations on this related science and
its devastating clinical entities. We have agreed, and the 2018 program also includes an exciting new session
for that discipline.
We thank the many corporate and foundation sponsors, listed in this program; without their support,
this conference would not have been possible. We also thank the Scientific Committee, especially our
Scientific Committee Chair Prof. Cornelia Lass-Flörl, for helping to assemble a truly international speaker
list from the top centers in the world, with a focus on contemporary topics. By our design, much of the
newest published literature and hypotheses in the field have originated from the speakers of this conference.
In the program, we have introduced many speakers who did not speak at the previous Advances Against
Aspergillosis meetings, including some young scientists and clinicians - a pattern we would like to repeat in
future years. This year we have again increased the number of oral presentations from submitted abstracts
to represent the wider community.
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We also thank all the speakers and poster presenters for contributing to the success of this effort.
Please also join us at the welcome reception, the symposia and the poster sessions. An essential part of this
conference is the new friendships we expect will result, and the support of young scientists entering the
field. To engage younger scientists in our field, over 8 meetings we have offered a total of 236 scholarships
to trainees, largely from less developed countries, where the conference paid for travel and hotel costs to
attend the meeting.
The proceedings of this 8th meeting will once again be published in Medical Mycology, creating what
we hope will be highlights of the newer insights from the many disciplines that encompass Aspergillus
research and care. As Advances Against Aspergillosis has become the leading global meeting for basic and
clinical science regarding Aspergillus, its efforts form one of the foundations of the repository of knowledge
about this pathogen; 245 papers have been published in 8 Supplements, comprising 1,863 pages, as well as
1,223 abstracts from the meetings (not including this meeting). Our plan is to continue this conference every
other year, and you will notice that there is a special open planning session for the next conference at the
end of this meeting. We invite you to come and offer any suggestions for new sessions or topics or locations
you would like to see in the future.
Yours sincerely,

William J. Steinbach
Co-Chairman

David W. Denning
Co-Chairman

David A. Stevens
Co-Chairman
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ASPERGILLUS IMMUNOLOGY AND INFLAMMATION
Teresa Zelante, PhD
University of Perugia - Italy
THURSDAY 1 FEBRUARY 2018 (08.00 - 08.50)
Aspergillus is being increasingly recognised as causing various pathological cause life-threatening infections
in the context of immune dysregulation. It is now clear that there is a close relation between infection
susceptibility and fine regulation of inflammatory airway immune responses. In parallel, the contribution of
the Th17/IL-17 response to both physiological and pathological inflammation has become well established.
What has been less clear is which cellular interactions, factors, and signaling pathways determine the functional
programs that are expressed by Th17 cells and how Th17 functionality is regulated under different fungal
infection conditions. Here we show possible candidates in the context of fungus-DC-T cell interactions,
where the balance between IL-2 and IL-23 represents a significant event in preventing the development of
pathogenic Th17 cells. After exposure to fungal antigens in vitro, DCs undergo non canonical autophagy and
an influx of Ca2+ that causes calcineurin, a Ca2+-calmodulin-dependent phosphatase, to dephosphorylate
nuclear factor of activated T cells (NFAT) in the cytoplasm, resulting in NFAT nuclear translocation and
Il2 transcription. These data suggest a crucial role for Aspergillus-induced non canonical autophagy in lung
DCs that shapes the Th17 response to infection and determines disease resolution versus an ultimately fatal
condition of hyperinflammation.
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CHALLENGING CASES IN FUNGAL ASTHMA
Ritesh Agarwal, MD DM
Postgraduate Institute of Medical Education and Research - India
THURSDAY 1 FEBRUARY 2018 (08.00 - 08.50)
Asthma is a chronic inflammatory disease of the airways characterized by bronchial hyperresponsiveness
and variable airflow obstruction. There is current evidence to demonstrate a close association between
fungi and asthma, the so called fungal asthma or allergic fungal airway disease. Fungi can colonize the
tracheobronchial tree of asthmatic patients with subsequent release of fungal antigens that can trigger or
worsen asthma. Fungal asthma can manifest itself as fungal sensitization or fungal allergy. Fungal sensitization
is an immune-mediated response to a fungus, without evidence of inflammation or tissue damage, clinically
documented by an elevated fungal-specific IgE while fungal allergy is an immune-mediated inflammatory
response to a fungus causing tissue damage. Although several fungi can cause fungal sensitization, fungal
allergy is caused only by a small number of thermotolerant fungi, the most common being Aspergillus
fumigatus. The clinical presentation of fungal asthma can vary from fungal sensitization at one end to
allergic bronchopulmonary mycoses at the most extreme end of the spectrum. Herein, several challenging
cases of fungal asthma are presented.
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CAN WE REDUCE FUNGAL EMPIRICISM?
Dimitrios P. Kontoyiannis, MD
University of Texas MD Anderson Cancer Center - USA
THURSDAY 1 FEBRUARY 2018 (09.20 - 09.45)
Widespread use of antifungals to prevent or treat presumed aspergillosis is common in hematology units
and increasingly in ICUs. In fact, most of antifungal use occurs in the empiric or prophylactic setting and
this compromises the sensitivity of culture-based and biomarker-based diagnosis, promotes resistance and
increases toxicities and cost. In addition, lack of specific diagnosis might be detrimental, as other molds
infections that simulate aspergillosis clinically, might need different management strategies. Even in the best
possible scenario, current diagnostic approaches remain suboptimal. In this talk, I will provide an overview
of the current status and future perspectives of the efforts to achieve Aspergillus-specific diagnosis, and
move beyond the syndromic approach of managing presumed mold lung infections. Specifically, I will
discuss a) emerging efforts regarding risk stratification of who might benefit, among all patients with
hematology cancer, from mold-active prophylaxis, b) review the current status of radiology- based, classic
microbiology and currently approved biomarker-based diagnosis of aspergillosis and its differentiation from
a close mimicker, mycormycosis which is an emerging infection in some centers. I will review what is
on the horizon in advancing the diagnosis of invasive pulmonary aspergillosis using novel molecular or
metabolite-based diagnostics and experimental molecular imaging technologies such as immune-PET CT or
MRI. In the era of need for fungal stewardship, and increasing costs of fungal medications, we need to make
more progress to achieve a diagnostic strategy that leads to early detection, has low invasiveness and cost
and point of care features. Although we are not quite there yet, the potential of metabolomics and molecular
imaging is only now unfolding and promises potential novel diagnostic applications in the future.
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MANAGING BREAKTHROUGH INVASIVE ASPERGILLOSIS
Livio Pagano, MD
Catholic University of Sacred Heart - Italy

on behalf of ‘Italian Board on Breakthrough Fungal Infection in Hematological Malignancies’

THURSDAY 1 FEBRUARY 2018 (10.30 - 10.55)
Invasive fungal diseases (IFD) that occur during the ongoing use of systemic antifungal agents indicate an
important, unresolved problem in the clinical management of immunocompromised patients. Breakthrough
infections have been defined as the occurrence of IFD while the patient is receiving antifungal agents,
including agents administered for both prophylaxis and therapy.
An IFD could be considered to be a breakthrough IFD if the causative organism was different from that
originally detected before the commencement of an antifungal therapy, occurrence was detected ≥ 3 days
after the initiation of antifungal therapy, or subsequent infection occurred within 14 days after the
discontinuation of any antifungal therapy.
In particular invasive aspergillosis (IA) represent one of the major limiting factor for the successful outcome
of patients with hematologic malignancies. As a consequence, efforts to optimize the managements of IA in
these patients have assumed a great relevance. In this respect, a consistent number of studies have evaluated
whether systemic antifungal prophylaxis is more effective as compared to placebo, as well as a large number
of clinical trials either prospective randomized or retrospective have investigated the efficacy of one agent
over another in the reduction of breakthrough aspergillosis.
Despite the use of antifungal prophylaxis is extremely diffused among hematologic patients and allogeneic
HSCT recipients, several drawbacks have emerged over the last few years.
Prophylaxis may be defined as the initiation of antifungal therapy before signs or symptoms of infection
might occur. It is rather intuitive that a large amount of antifungal agents are given to patients that will
never develop an IFI: as a consequence we should deal with side effects related to drugs unnecessarily
administered, and the overall cost of the hematologic treatment may potentially increase not only due to
the cost of the drugs but also due to the need for diagnostic procedures such as TDM. The emergence of
antifungal resistance in particular to azoles is of great concern, because hampers the cure of hematologic
patients, and stewardship programs should be integrated in the daily clinical practice.
So to identify those antifungal drugs or the correct approaches (prophylaxis, empirical or pre-emptive
treatment) that less frequently can favor the onset of breakthrough invasive aspergillosis represent at present
the major challenge to improve all the following anti-cancer treatments and the outcome in patients with
hematological malignancies or underwent to stem cell transplant procedures.
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WHY ARE NK CELLS IMPORTANT FOR DEFENSE AGAINST ASPERGILLUS?
Thomas Lehrnbecher, MD
University of Frankfurt - Germany
THURSDAY 1 FEBRUARY 2018 (11.25 - 11.50)
Improved experimental methodologies and a better understanding of the immune system have significantly
increased the insight of the interaction of the host with a fungal pathogen. It has become clear that in
addition to neutrophils and T lymphocytes, Natural Killer (NK) cells play an important role in the cellular
host response to Aspergillus spp and to other fungi. In that respect, in vitro data clearly demonstrate that NK
cells are able to damage fungi of different genera and species. NK cells exert direct antifungal activity via
cytotoxic molecules such as perforin, and NK cell-derived cytokines and interferons modulate proliferation
and activation of a variety of immune cells in order to fight the fungus. However, in turn, fungi are able to
exhibit immunosuppressive effects on NK cells. In animal models using neutropenic mice infected with
A. fumigatus, antibody-mediated depletion of NK cells results in impaired clearance of the pathogen from
the lungs and in a greater than twofold increase in mortality as compared to animals with NK cells. Clinical
data on the impact of NK cells in the antifungal host response are less clear, as different arms of the human
immune system are involved, which interact and overlap in a complex network. Future studies have to better
characterize the interaction of NK cells and the fungus and to clarify the benefit and potential risks of using
NK cells as adoptive immunotherapy, which may be a significant step towards decreasing morbidity and
mortality of invasive fungal infection in the clinical setting.
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FUNGUS-SPECIFIC T HELPER CELLS AS POTENTIAL DIAGNOSTIC SENSORS
FOR FUNGAL INFECTION AND SENSITIZATION
Alexander Scheffold, PhD
Charité - University Hospital Berlin - Germany
THURSDAY 1 FEBRUARY 2018 (12.35 - 13.00)
Fungal infections represent a often life threatening complication for immune-compromised patients and
for patients with compromized lung function, such as patients with cystic fibrosis (CF), chronic obstructive
pulmonary disease (COPD) or asthma. The latter often suffer from chronic infective lung disease, caused
by bacterial, viral or fungal pathogens, which determines morbidity and mortality. The contribution of
individual pathogens to chronic disease and acute lung exacerbations are often difficult to determine due to
the complex composition of the lung microbiome.
In particular the relevance of fungi remains poorly understood due to limitations of current diagnostics to
identify the presence of fungal pathogens and to resolve the interaction status of a specific pathogen with
its host. Fungi can interact with the human host in multiple ways ranging from transient contact to passive
colonization or sensitization and hypersensitivity reactions to invasive fungal infections. Thus fungi can be
actively or passively associated with pulmonary exacerbations. Understanding the role of environmental
fungi for disease pathology is essential for better, that is faster and more specific, treatment strategies and
determination of risk factors for fungus-mediated invasive infections pulmonary exacerbations. However,
diagnosis of these different host-pathogen interaction states and differentiation between different fungal
pathogens is currently limited due to low sensitivity and specificity of the assays and the frequent failure
of classical microbiological assays to distinguish between the different types of host-pathogen interaction.
The human immune system has evolved highly sensitive and specific sensors for various pathogens. In
particular CD4 T cells, which organize adaptive immune responses against fungi, have the capacity to
specifically recognize individual fungal antigens. This specificity together with the central role for immune
defense or tolerance renders CD4 T cells ideal diagnostic sensors for the host-pathogen interaction status.
Furthermore fungus-specific T cells may be targets to modulate fungus-specific immune responses for
therapeutic applications. In my talk I will provide an overview how we utilized recently developed tools
to characterize fungus-specific immune responses in healthy people as well as in patients suffering from
invasive fungal infections or fungus-related hypersensitivity reactions.
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TISSUE PENETRATION OF ANTIFUNGALS
Yanan Zhao, PhD
New Jersey Medical School - Rutgers - USA
THURSDAY 1 FEBRUARY 2018 (14.30 - 14.55)
Triazole antifungal drugs have been used as first-line therapy or the primary prophylactic regimen for all
forms of Aspergillus infections. Extensive pharmacokinetics (PK) and pharmacodynamics (PD) data from
both preclinical studies and clinical trials have been collected for almost all drugs in this class. While
insights were gained from these studies, one of the key questions kept open was drug penetration at the site
of infection. Even though plasma or serum concentration has been constantly used as the main parameter
of drug exposure, it does not always correlate with efficacy, exemplified by what has been observed with
posaconazole. Instead, sufficient penetration into infected tissue compartments is a key requirement for
efficacy. Drug concentrations measured in tissue homogenates can provide more useful information, but it
can also be misleading if the infection is presented as multifocal lesions or distributed unevenly within the
tissue. It becomes clear that within the context of the pathogenesis of infection, drug penetration and drug
levels at the site of infection is most valuable and likely to provide insights to dosing strategy. We have
previously shown that matrix-assisted laser desorption ionization mass spectrometry imaging (MALDI-MSI)
is a powerful tool to acquire spatially allocated molecular information about drug distributions in tissues. We
now demonstrate its value along with laser capture microdissection and LC-MS/MS to investigate triazole
drug penetration in a mouse model of chronic Aspergillus lung infection.
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BROAD SPECTRUM TRIAZOLES: WHICH DRUG AND WHEN?
Martin Hönigl, MD
Medical University of Graz - Austria
University of California - USA
THURSDAY 1 FEBRUARY 2018 (15.25 - 15.50)
Invasive mould infections remain a serious threat in immunocompromised patients. While there have been
significant improvements in diagnosis and treatment of invasive mould infections over the past two decades,
mortality is still staggering with over 65% in those who develop invasive apergillosis, and even higher rates
among those who develop other invasive mould infections.
In order to reduce invasive mould infections and increase survival, mould-active antifungal prophylaxis has
been established as standard of care in patients at highest risk for developing invasive mould infections,
particularly those with AML/MDS and prolonged neutropenia after induction chemotherapy, or patients
who develop graft versus host diseases (GVHD) after allogeneic stem cell transplantation.
In these high risk settings posaconazole was shown to reduce invasive fungal infections (IFIs) by over 70%
when compared to fluconazole or itraconazole in randomized controlled trials (RCTs). In contrast, RCTs
found only a 35% reduction of IFIs when voriconazole was compared to fluconazole or itraconazole. As a
result posaconazole remains the primary recommended drug for antifungal prophylaxis, and is the primary
recommended prophylactic agent in high risk hematological malignancy patients recommended in all three,
the newest IDSA, ESCMID and ECIL guidelines. In particular the delayed release tablet formulation of
posaconazole may be recommended for antimould prophylaxis, because of its favourable PK profile when
compared to the posaconazole oral solution. While there is little room for other azoles then posaconazole
in those patients at highest risk, fluconazole, voriconazole and even itraconazole may still be used in some
patient populations with a lower risk of developing IFI or as a step down approach during periods of lower
risk. Isavuconazole is a newer broad spectrum triazole with broad activity against moulds, that is well
tolerated, but while treatment data for invasive aspergillosis and mucormycosis are very compelling, data is
lacking on use of that agent in the prophylaxis setting.
In contrast to prophylaxis, voriconazole remains the gold standard for treatment of invasive aspergillosis,
however, other broad spectrum azoles such as isavuconazole or table/parenteral formulations of posaconazole
may be equally effective alternatives with better tolerability profiles. While large studies for posaconazole
treatment are missing, isavuconazole is a very viable option for first choice for treatment of invasivemould
infections.

- 40 -

8th ADVANCES AGAINST ASPERGILLOSIS
1 - 3 February 2018 - Lisbon, Portugal

INTERMICROBIAL INTERACTIONS WITH ASPERGILLUS FOR SURVIVAL IN
THE AIRWAY
Gabriele Sass, PhD
California Institute for Medical Research - USA
THURSDAY 1 FEBRUARY 2018 (16.20 - 16.45)
The bacterium Pseudomonas aeruginosa (Pa) and the fungus Aspergillus fumigatus (Af) are frequently
found to co-inhabit lungs of immunocompromised or cystic fibrosis (CF) patients, where they form biofilms
and cause acute and chronic illnesses. Both pathogens have been associated with deterioration of lung
function and their combined presence in airways of CF patients seems to aggravate disease progression.
Interactions between Af and Pa have long been of interest. Our laboratory has previously shown that:
Aspergillus species in CF are almost always fumigatus, NMR and improved electron microscopy methods
are best for analysis of Af biofilm, Af-inhibiting ability is Pa phenotype-dependent, the mechanism is
apoptosis, anaerobiasis favors Af, Af’s from CF are homogenous in susceptibility, small colony Pa variants
are heterogenous in inhibition, synthetic iron chelators directly inhibit Af biofilm, Pa phage participates
in Af biofilm inhibition, and acute phage predation of Pa reduces inhibition of Af. In addition, the lab
reported Af disrupts CF bronchial barrier function, and media mimicing CF sputa give different results than
conventional in Af drug susceptibility testing [refs.].
Multiple Pa molecules have been implicated in anti-fungal activity, but these studies added individual
molecules to Af, which may not be relevant to physiologic concentrations or inter-molecular interactions.
We have approached the definition of the inhibitory Pa molecules by studying 24 Pa mutants, with various
virulence genes deleted, for their ability to inhibit Af biofilms. The ability of Pa cells, and their extracellular
products, produced during planktonic or biofilm growth, to affect Af biofilm metabolism or planktonic Af
growth was studied in agar and liquid assays. Four mutants, pvdD-pchE-, pvdD-, lasR-rhlR-, and lasR- were
shown defective in various assays, suggesting the Pa siderophore pyoverdine as the key inhibitory molecule,
although additional quorum sensing-regulated factors likely contribute to the deficiency of the latter two
mutants. The key inhibitory mechanism for pyoverdine was determined to be chelation of iron, and denial
of iron to Af.
There has been little heretofore addressed to the Af response to Pa. We found a self defense mechanism in
Af, preventing pyoverdine toxicity. Wildtype Af planktonic supernatants, but not Af supernatants produced
by hydroxamate siderophore-deficient strains, were able to prevent Pa supernatant and pyoverdine toxicity
for Af biofilms. This finding indicated that availability of Af siderophores protects the fungus from iron
denial caused by pyoverdine. Inhibition of Af hydroxamate siderophore production by celastrol, an inhibitor
of SidA-generated biosynthesis of hydroxamate siderophores, rendered Af biofilms more suseptible towards
anti-fungal activities of pyoverdine or the iron chelator deferiprone.
In recent studies, we found the Pa quorum-sensing and chelating molecule PQS has a complex relationship
with Af, inhibiting Af in low iron environments, but stimulating Af in iron abundance, as presented at this
meeting [poster].
In conclusion, Af and Pa are competitors for iron in their mutual environment. Iron denial to Af by the Pa
product pyoverdine is countered by increased production of Af siderophores. Pharmacological intervention
with Af mechanisms involved in iron aquisition might support anti-fungal therapy.
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RECENT ADVANCES IN DIAGNOSIS AND TREATMENT OF ALLERGIC
ASPERGILLOSIS
Richard B. Moss, MD
Stanford University - USA
THURSDAY 1 FEBRUARY 2018 (17.30 - 17.55)
Although allergic bronchopulmonary aspergillosis (ABPA) was recognized as a distinct clinical syndrome
in 1952, diagnosis remains a difficult and imprecise process leading to significant under-ascertainment and
treatment (1-2). ABPA diagnostic criteria were formalized in 1977, adapted from the context of asthma
to that of cystic fibrosis in 2003, and updated in 2012 (3). Despite this, many uncertainties contribute to
imperfect diagnosis, including ambiguities in serologic cutoff values and lack of assay standardization.
Refinements of Aspergillus-specific IgE and IgG antibody assays have improved diagnostic accuracy but
utility remains uncertain (4-5). Recent development of an assay analyzing activation state of blood basophils
(a critical innate and adaptive component of the Th2 immune response underlying ABPA pathophysiology),
has offered the potential for a definitive diagnostic test and monitor of response to treatment (6-11).
Additionally, MRI now also offers a useful diagnostic test that can be employed longitudinally without
exposing patients to radiation (12). In the realm of treatment, recent clinical trials support a wide range of
potential modalities, including a defined oral glucocorticoid regime (13), inhalational amphotericin (14),
and omalizumab (11,15). Future likely developments include use of multiple biological agents given singly
or together targeting the Th2 pathway, advances in safer and potentially more potent local lung delivery of
antifungals, further standardization and availability of robust diagnostic assays, and controlled trials of oral
antifungals.
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GENETICS OF ASPERGILLOSIS
Agostinho Carvalho, PhD
University of Minho - Portugal
FRIDAY 2 FEBRUARY 2018 (08.00 - 08.50)
In recent years, advances in medical care have, paradoxically, promoted an increased prevalence of lifethreatening susceptibility to severe forms of fungal disease, such as invasive pulmonary aspergillosis (IPA).
There are currently no licensed vaccines, and despite improved diagnosis and therapy, management of IPA
remains challenging, leading to unacceptable morbidity and mortality rates among immunocompromised
hosts. Since the risk of infection varies considerably even among patients with comparable predisposing
clinical factors and microbiological exposure, development of IPA is thought to rely largely on genetic
predisposition. Protection against fungi is conferred mainly through phagocytes that recognize pathogen
motifs through pattern recognition receptors. The fungal cell wall is the main source of motifs owing to its
dynamic composition and structural properties according to morphotype, growth stage and environmental
conditions. Over the past years, we have been exploring human genetic variation in innate immune
receptors as potentially useful predictive markers for disease risk, and as a tool to dissect the molecular
and cellular mechanisms that regulate the activation of antifungal immunity. Although the overall weight
of the antifungal immune response results from adding effects of single genetic factors and their complex
interactions with clinical immune dysfunctions, several genetic targets have been recently validated as robust
markers of susceptibility to IPA across distinct disease setting. Relevant examples include the C-type lectin
receptor Dectin-1 and the pattern recognition molecule pentraxin-3 (PTX3). The functional dissection of
genetic variation in these genes has not only provided crucial insights into the pathogenesis of IPA, but has
contributed to establish the genetic profile of the host as an important clinical adjuvant for the personalized
prognosis, diagnosis and treatment of IPA. Recruitment of larger and carefully controlled cohorts of patients,
as well as functional studies dissecting the mechanisms of association with IPA, are ultimately required.
This will undoubtedly support the integration of genetic markers into clinically valid processes aimed at the
stratification of risk and progression of IPA.

- 45 -

8th ADVANCES AGAINST ASPERGILLOSIS
1 - 3 February 2018 - Lisbon, Portugal

GENETICS OF ASPERGILLOSIS
Paul Bowyer, PhD
University of Manchester - UK
FRIDAY 2 FEBRUARY 2018 (08.00 - 08.50)
Fungi are unique amongst organisms that can infect humans as they are able to exploit the complete range
of immune dysfunction. In the case of Aspergillus this results in disease in individuals with immune
hyperactivity such as asthma (ABPA, ABPM, SAFS), those with physical impairments to immunity (chronic
pulmonary aspergillosis) and individuals with loss of immune reaction (invasive aspergillosis). Global
prevalence of aspergillosis appears to be proportional to prevalence of the underlying immune condition.
Hence allergic fungal disease affecting asthmatics or atopic individuals is far more common than chronic
disease affecting individuals with scarred lungs caused by TB or COPD which is in turn more frequent than
invasive infection of the immunocompromised population. Duration of disease is in inverse proportion to
prevalence with invasive disease having a course of weeks, chronic disease lasting years and allergic disease
being lifelong. Mortality for invasive and chronic forms of aspergillosis are probably comparable and in the
range of 40-80% whereas allergic forms may result in few deaths but a larger healthcare impact.
Aspergillus spores are common in air and only a small minority of individuals in risk groups develop disease.
It is therefore likely that susceptibility to these conditions in determined by host genetics. The variety of
underlying risk conditions means that study of genetic factors in a relatively homogenous population is
difficult. The most common underlying condition is atopic asthma for ABPA followed by previous TB or
COPD for CPA.
Here we will discuss recent progress in determining genetic factors underlying CPA and ABPA. Conventional
genetic techniques have proven to be of limited use in understanding these conditions, probably because
the diseases are rare and largely unstudied, and so we recently performed a naive analysis of genetic
determinants using exome sequencing of cohorts with ABPA (atopic asthma controls) and CPA (healthy
controls). A range of novel variants appears to be associated with these diseases meaning that standard
functional validation techniques are largely useless. We will also discuss the use of gene edited human cell
lines to recreate disease phenotypes and the role that fungal adaptation to the lung environment may play in
disease progression.
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HOW TO MAKE A FAST DIAGNOSIS
Cornelia Lass-Flörl, MD PhD
Medical University of Innsbruck - Austria
FRIDAY 2 FEBRUARY 2018 (08.00 - 08.50)
Early diagnosis of fungal infection is critical to effective treatment. Traditional approaches to diagnosis
include direct microscopic examination, histopathology, culture, and serology. Microscopy, histopathology,
and use of fungal-specific stains play important roles in diagnosis of infection. Sensitivity of microscopy
varies with the individual pathogen, the source and quality of the specimen. Proof of diagnosis by direct
microscopy and histopathology may require the use of biopsies of tissue. Culture has the advantage of yielding
the specific etiological agent if positive and allows for antifungal susceptibility testing. However, culture
may take several days to a result. Serologic tests for patient antibodies are of greatest value in diagnosis
of endemic mycoses. Antigen tests detecting fungal polysaccharides or proteins which may be shed into
body fluids during the course of infection are important tools in diagnosing fungal infections. A significant
advance in testing for cryptococcal antigen was the development of an assay in lateral flow immunoassay
format (CrAg LFA). This assay covers a cocktail of monoclonal antibodies hence detectingh all serotypes.
The LFA works well with serum or blood. Galactomannan (GM) is a polysaccharide present in the cell
wall of most Aspergillus spp. A GM test for serum and bronchoalveolar lavages is useful in diagnosis of
invasive aspergillosis in neutropenic patients with cancer and recipients of stem cell transplants. (1→3)-β-dglucan (BG) is a polysaccharide component of most fungal cell walls, which may be released into blood
in the course of infection by species of Aspergillus, Candida, Fusarium, Trichosporin, Saccharomyces,
Acremonium, and P. jiroveci. BG does not appear in blood from patients with infection by Cryptococcus
spp. or the Mucorales. A particular advantage of testing for antigen is to avoid invasive sample collection.
However, if the patient is under antifungal treatment test sensitivity does decrease. PCR encompasses a
number of different approaches but up to now, clinical validation is lacking for most assays as well as data
on sensitivity and specificity.
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HOW HUMAN FACTORS REGULATE ASPERGILLUS COLONIZATION IN
FUNGAL ALLERGY
Sara Gago, PhD
University of Manchester - UK
FRIDAY 2 FEBRUARY 2018 (09.00 - 09.25)
Airborne spores of the common mould, Aspergillus fumigatus, are agents of widespread, often fatal, lung
diseases. Aspergillosis manifests in certain at-risk patients, including immunocompromised (invasive
pulmonary aspergillosis), asthmatics (allergic bronchopulmonary aspergillosis, ABPA) or those with
previous cavitating lung disease (chronic pulmonary aspergillosis). In the clinical spectrum of fungal disease
caused by A. fumigatus, 4.8 million adults with asthma worldwide suffer from ABPA and probably millions
more from fungal allergy. However, the pathogenesis of allergic fungal disease is poorly understood. This
disease causes severe lowering of quality of life and often goes untreated.
Exposure to A. fumigatus is inescapable and every single human inhale spores that are deposited in the
bronchial airways. In an immunocompetent host, inhaled conidia are quickly cleared from the airways
but in some asthmatic patients, the airway abnormalities in their mucosal defences allow a higher burden
of A. fumigatus spores and the development of a progressive fungal allergic lung disease such as ABPA.
Risk factors for fungal colonization in asthma include the use of corticosteroids, cigarette smoking, and
abnormalities of the mucosal defences including mucocilliary clearance and epithelial cell function.
However, it is not known why not all patients with comparable immune impairment do not develop ABPA.
To investigate this problem, we have recently performed whole-exome sequencing in ABPA patients,
compared to both atopic asthmatics and healthy. Our results suggest that differences in genetic factors
underlying ABPA and atopic asthma might be the key to understand why not all asthmatics develop
ABPA. Functional validation of some of the discovered variants has revealed their role in predisposition to
Aspergillus colonization and the development of ABPA. In fact, impaired phagocytosis and phagolysosome
acidification functions have been found in macrophages from patients carrying ABPA-associated genetic
variants in the Early Endosome Antigen 1 (EAA1). Furthermore, the development of cell lines carrying
specific genetic variants is now possible with the use of CRISPR/Cas9 knock-in technologies. Using this
approach, we have been able to recreate a genetic variant in the transcription factor ZNF77 that facilitates
A. fumigatus adhesion, germination and growth on the bronchial epithelium.
The discovery of genetic risk factors for of fungal diseases might form the basis for strategies to guide
therapy.
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WHY AND WHEN ASPERGILLOSIS APPEARS IN CYSTIC FIBROSIS PATIENTS
Adilia Warris, MD PhD
University of Aberdeen - UK
FRIDAY 2 FEBRUARY 2018 (10.10 - 10.35)
Cystic fibrosis (CF), caused by mutations in the cystic fibrosis transmembrane conductance regulator
(CFTR) in epithelial cells is the most common inherited life-limiting disease in North European people and
affecting 90,000 people worldwide. Progressive lung damage caused by recurrent infection and persistent
inflammation is the major determinant of survival with a median age of death at 29 years. Approximately
50% of CF patients are infected with Aspergillus fumigatus, a ubiquitous environmental fungus, and its
presence is associated with accelerated lung function decline. Half of the patients infected with Aspergillus
are <18 years of age. The observation that CF patients are more susceptible to A. fumigatus infection even
after lung transplantation suggests that CF immune cells are intrinsically impaired in their antifungal activity.
CFTR expression has been demonstrated in cells of the innate and adaptive immune system and has shown
to be critical for normal function. In vitro studies have demonstrated that CF phagocytes display reduced
killing activity against typical CF bacterial pathogens as Pseudomonas aeruginosa and Burkholderia
cepacia. Others have reported defects in a number of host immune mechanisms including the release of
antimicrobial peptides, intracellular alkalization and diminished production of hypochlorous acid. Little
attention has been paid to the role of A. fumigatus and other filamentous fungi in the pathogenesis of nonABPA (allergic bronchopulmonary aspergillosis) respiratory disease in CF, despite their frequent recovery
in respiratory samples. It has become more apparent however, that A. fumigatus may play an important role
in chronic lung disease in CF. Research delineating the role of CFTR-deficient phagocytes in Aspergillus
persistence and infection in the CF lung, has only recently received attention. We have recently shown that
although human CF phagocytes are capable of efficiently kill A. fumigatus, this is at a cost of excessive
reactive oxygen species (ROS). The excessive amounts of ROS induced by A. fumigatus in CF neutrophils
are significantly correlated to disease severity in terms of clinical exacerbations and lung function. Our data
suggest that the hyperinflammatory response upon exposure to A. fumigatus by CF phagocyte may well be
contributing to progressive lung disease.
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WHY ARE SO MANY CASES OF INVASIVE ASPERGILLOSIS MISSED?
Olivier Lortholary, MD PhD
Paris Descartes University - France
FRIDAY 2 FEBRUARY 2018 (11.00 - 11.25)
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IS PHENOTYPIC IDENTIFICATION ONLY TO SPECIES COMPLEX
ACCEPTABLE?
Ana Alastruey-Izquierdo, PhD
Instituto de Salud Carlos III - Spain
FRIDAY 2 FEBRUARY 2018 (11.40 - 12.05)
Molecular studies performed in the last decades have revelled that the classical taxonomy is no longer
valid in the genus Aspergillus. The main Aspergillus species A. fumigatus, A. terreus, A. flavus and A. niger
are currently species complexes with several other “cryptic species” included. Cryptic species are not
the most common species of the group and are usually very difficult to differentiate from their siblings.
Several reports demonstrated their presence in clinical samples and epidemiological studies have reported
prevalences up to 15% of the total Aspergillus. These species cannot be differentiated by classical methods
and have been recommended to be classified as species complexes if not properly speciated. Molecular
identification by means of sequencing beta tubulin or calmodulin is the recommended method to achieve a
proper identification. Although some studies revealed that MALDI-TOF can properly classify these species,
available libraries usually don’t include them and therefore their identification by these method is also not
achievable in many cases. Whether or not it is clinically important to get to species level mainly depends on
their susceptibility to antifungals. Some cryptic species of Aspergillus have been described to be intrinsically
resistant to several antifungals including azoles (the recommended therapy of choice) and amphotericin B
(one of the most frequent used alternatives). Thus, A. lentulus and A. fumigatiaffinis (cryptic species of
A. fumigatus) show high MICs to azoles and amphotericin B and have been related with poorer outcomes.
Aspergillus alliaceus shows elevated MICs to amphotericin B. Species of A. ustus complex are resistant
to most antifungals and species of A. niger complex show a strain-dependent susceptibility profile, with
some strains showing elevated MICs to itraconazole. Hence in some species susceptibility to antifungals
is uniform and therefore knowing the species can guide the antifungal treatment, however in some others
susceptibility is strain dependent. Taking this into account and that secondary resistance in Aspergillus
fumigatus is becoming more frequent performing antifungal susceptibility testing is still an essential tool to
identify the optimal antifungal agent to treat aspergillosis. However speciation with proper markers is very
important not only to know the epidemiology of the disease but also to confirm the presence of these cryptic
species and also to gather clinical information that could potentially be associated with some taxa.
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NEWS FROM THE CHRONIC ASPERGILLOSIS GROUP
Helmut Salzer, MD MPH and the CPAnet team
Leibniz-Centre for Medicine and Bioscience - Germany
SATURDAY 3 FEBRUARY 2018 (08.00 - 08.50)
Chronic pulmonary aspergillosis (CPA) is a severe fungal infection of the lung that is usually seen in
immunocompetent patients with underlying respiratory disorders. The growing number of published data
in the last few years improved our understanding for CPA, but there is still a considerable lack of evidence
and many questions remain unanswered. CPA is a relatively rare disease and collaborative research activities
will be needed to meet these challenges.
In order to contribute to a better understanding and to improve the diagnosis, management and outcome of
CPA patient, we established in March 2017 the Chronic Pulmonary Aspergillosis Network (CPAnet), a selforganized multinational research collaboration.
This session is particularly aimed at colleagues who are interested to participate in clinically oriented
research in the filed of CPA. We will introduce the network and its key research priorities as well as current
achievements including the establishment of an web-based CPA registry and a CPA prevalence study in
patients with pulmonary tuberculosis.
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HOW IT ALL STARTS: DORMANCY AND GERMINATION IN ASPERGILLUS
Michelle Momany, PhD
University of Georgia - USA
SATURDAY 3 FEBRUARY 2018 (08.00 - 08.50)
Aspergillus fumigatus, like many of the fungi that cause human disease, is acquired via the inhalation of
dormant spores from the environment. To cause invasive disease A. fumigatus spores must break dormancy
and grow in the human lung, an environment radically different from that in which they were produced.
Because a single fungal colony can produce millions of conidia, the germination of even a small subpopulation
can lead to the development of disease and/or the emergence of antifungal resistance. We do not understand
the critical first step in fungal opportunism: the germination of spores. We will present studies from my lab
and others suggesting that fungi employ a bet hedging strategy to allow subpopulations to survive in novel,
stressful environments.
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MECHANISMS OF NON-CYP51 AZOLE RESISTANCE
Ling Lu, PhD
Nanjing Normal University - China
SATURDAY 3 FEBRUARY 2018 (09.00 - 09.25)
Azole resistance in human pathogen Aspergillus fumigatus has been reported frequently during azole
therapy for invasive fungal infections in hospital settings. Thus, a thorough understanding of the emergence
mechanism of azole resistance during the long-term use of azoles is urgently needed.
By mimicking a clinical long-term azole exposure environment, stable itraconazole (ITC)-resistant strains
were successfully obtained from clinic-derived A. fumigatus isolates cultured on the media containing high
concentrations of ITC. Through a series of procedures such as reverse genetics, site-directed mutations, agar
plate susceptibility assay, broth microdilution for cross-resistance testing and next-generation sequencing,
new non-CYP51 mutations conferring azole resistance have been identified. HPLC, RNA sequencing,
virulence studies in a murine model of pulmonary aspergillosis, cellular trans-localization of transcription
factor further verified mechanisms of itraconazole resistance.
In contrast to previously reported azole-resistant isolates related to cyp51A mutations, only one isolate
carries a point mutation in cyp51A (F219L mutation) among 105 independent stable azole-resistant isolates.
A new mutation (R243Q substitution) in putative A. fumigatus farnesyltransferase Cox10 (AfCox10) confers
azole resistance. Site-directed mutation in putative catalytic center of Cox10 companied with functional
tests of cox10 downstream gene cox15 demonstrated that azole tolerance has coincidence with the ability
of cox10 and cox15-involved heme A biosynthesis. HPLC analysis verified that compared to wild type, all
related Afcox10 mutants have reduced cellular contents of itraconazole and are able to significant induce
overexpression of mRNA for drug pumps mdr1, mdr4, abcC and cdr2. Especially for mdr1, the fold change
of mRNA reaches to more than 50 times under the same cultural condition. Interestingly, cox10 mutant had
the abnormal persistent nucleus-localization for the transcription factor CrzA.
Conclusion: There are many unexplored non-cyp51A mutations conferring azole resistance in A. fumigatus.
Genome-wide sequencing combined with alignment comparison analysis is an efficient approach to identify
the contribution of single nucleotide polymorphism (SNP) diversity to drug resistance. A new mutation in
a yeast farnesyltransferase Cox10 homolog in A. fumigatus confers azole resistance. AfCox10 is a regulator
for the cellular calcium equilibrium and mutations in putative catalytic center of AfCox10 is able to induce
the hyper-activated cytoplasmic calcium responses and then result in the abnormal persistent nucleuslocalization for the transcription factor CrzA. Over-expressed drug pumps mdr1, mdr4, abcC and cdr2 in
mutated AfCox10 may be related to the hyper-activated cytoplasmic calcium responses and then result in
azole-drug tolerance.
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GLOBAL EPIDEMIOLOGY OF AZOLE RESISTANCE IN ASPERGILLUS
Anuradha Chowdhary, MD PhD
University of Delhi - India
SATURDAY 3 FEBRUARY 2018 (10.10 - 10.35)
The genus Aspergillus contains about 250 species, of these, 40 species are known to cause diseases in
humans. Most invasive infections are caused by members of the A. fumigatus species complex, followed by
A. flavus, A. terreus and A. niger species complexes. The manifestations of Aspergillus infections include
invasive aspergillosis (IA) predominantly affecting patients with profound defects in immune function,
such as hematopoietic stem cell transplant or solid organ transplant recipients, and patients undergoing
chemotherapy or taking corticosteroids. Other important manifestation of aspergillosis is chronic
pulmonary aspergillosis (CPA) usually affecting patients with underlying lung disease and unlike IA, CPA
occurs in immunocompetent patients. The allergic manifestations of inhaled Aspergillus include allergic
bronchopulmonary aspergillosis (ABPA) and severe asthma with fungal sensitization. Aspergillus spp. are
responsible for >200 000 cases of IA annually, and global estimates suggest that >1.2 million patients have
CPA and 4.8 and 10 million have ABPA and severe asthma with fungal sensitization, respective. Since
the 1990s, triazoles have been the mainstay of therapy in infections with A. fumigatus for both treatment
and prevention of acute and chronic aspergillosis. In parallel, since the mid-1990s, a steady increase in
the occurrence of worldwide reports of azole resistance in A. fumigatus, resulting in therapeutic failures,
has been a matter of serious clinical concern. Subsequent to the report of large Dutch strain collection
of A. fumigatus investigated for azole-resistant A. fumigatus (ARAf) the numbers of ARAf had increased
unproportionally on a global level. The ARAf has been found in environmental and clinical isolates
from 22 countries including Europe, Asia, the Middle East, Africa and most recently North and South
America. A variety of mutations in the coding region of cyp51A, a gene encoding a sterol 14-demethylase
in A. fumigatus, as well as tandem repeats of 34, 46, and 53 bp upstream in its promoter region, have been
found to confer, or at least to correlate with, various degrees of drug resistance. Today, the most frequently
observed resistance allele consists of a 34-bp tandem repeat in the promoter region of cyp51A combined
with the L98H substitution (TR34/L98H). Although triazole resistance can develop during patient therapy,
the main route of resistance selection in A fumigatus is believed to be through exposure to azole fungicides
in the environment. Different patterns of resistance are seen, with multiazole and pan-azole resistance being
more common than resistance to a single triazole.
Most reports of azole resistance in A. fumigatus isolates have originated from European countries. In the
Netherlands during 2007 to 2009 period, azole resistance was found in 4.6% of A. fumigatus isolates and
rates increased to 6.8% between 2009 and 2011. Compared with those in Europe, azole resistance rates are
lower in Asia. Prevalence of azole resistance in specific patient groups has only been recently investigated.
A variable incidence of azole resistance in the haematology population (25%) and in ICU (10%) patients
was observed in the Netherlands. Similarly, a high azole-resistance rate of 29.6% was demonstrated in
A. fumigatus isolates from haematological stem cell transplant patients in Germany. Although on a
worldwide scale the number of azole resistant cases of IA is still limited and not as well evaluated as in
European countries, A. fumigatus infection not responding to azole monotherapy needs to be taken into
account in future. In fact, it is highly likely that new azole resistance mechanisms will continue to emerge
in the environment and expand across the world, as has been the case with the now well-recognized TR34/
L98H and TR46/Y121F/T289A mechanisms. This will have implications for the (future) primary therapy
of patients suspected of acute IA.
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NMR & EM OF BIOFILM AND EXTRACELLULAR MATRIX
Lynette Cegelski, PhD
Stanford University - USA
SATURDAY 3 FEBRUARY 2018 (11.05 - 11.30)
Aspergillus fumigatus forms biofilm communities that are of biomedical interest due to the association of
biofilms with chronic infections and their increased resistance to antifungal agents and host immune factors.
Understanding the composition of microbial biofilms and the extracellular matrix is important to understanding
function and, ultimately, to developing strategies to inhibit biofilm formation. The determination of the
chemical composition of a biofilm matrix often poses a challenge to conventional analysis by solution-based
biochemical analyses due to the insolubility of matrix parts. Thus, while important genetic and molecular
determinants of biofilm formation have been elucidated for some organisms and have provided basic “parts
lists,” challenges exist in generating a complete accounting of the parts and in understanding how the parts
assemble and function.
I will discuss our development of solid-state nuclear magnetic resonance (NMR) approaches to define
compositional parameters of the A. fumigatus extracellular matrix and our optimization of electron
microscopy methods to visualize intact biofilms. These analyses are also complemented by standard
biochemical analyses. For A. fumigatus biofilms formed in RPMI-1640 nutrient broth, we determined that
the isolated A. fumigatus matrix contains approximately 40% protein, 43% polysaccharide, 3% aromaticcontaining components, and up to 14% lipid. These fundamental chemical parameters help to consider the
relationships between composition and function in the A. fumigatus ECM and enable future comparisons
with other organisms and with A. fumigatus grown under different conditions.
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VIRUSES OF FUNGI, WITH A FOCUS ON ASPERGILLUS
Wendy van de Sande, PhD
University Medical Centre Rotterdam - Netherlands
SATURDAY 3 FEBRUARY 2018 (12.15 - 12.40)
Invasive fungal infections such as invasive pulmonary aspergillosis are relatively common opportunistic
infections in immunocompromised patients and are still associated with a high mortality rate. Furthermore,
these infections are often complicated by resistance or refractoriness to current antimicrobial agents.
Therefore, an urgent need exists for new therapeutic strategies based on the identification of new microbial
targets and novel antimicrobial agents. One such hypothetical therapeutic strategy may involve the use
of mycoviruses that are able to selectively infect fungi. Mycoviruses have either a double-stranded RNA
(dsRNA), single-stranded RNA (ssRNA) or a double-stranded DNA (dsDNA) genome and often cause
hypovirulence.in their fungal host. However, next to causing hypovirulence or even lysis of fungal cells,
other requirements need to be met before mycoviruses can be considered to be developed as a therapeutic
alternative for invasive fungal infections. These include, among others, the ability to infect all genetic
variants of certain fungal species, transmission form one fungal heard to another and the ability to cause
hypovirulence during infection. During this presentation, we shall review on the current knowledge on
mycoviruses, and speculate if mycoviruses could be used as therapeutic alternatives in the future. We will
highlight our results obtained in Aspergillus fumigatus, for which we determined the prevalence of dsRNA
mycoviruses in 86 clinical A. fumigatus isolates by isolating dsRNA from mycelial cultures using a Trizol/
Chloroform method. To establish if mycoviruses were able to infect A. fumigatus of different genetic origins,
the genetic relatedness of dsRNA infected A. fumigatus was determined by cell surface protein (CSP) typing
and determination of the mating type.
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CONTRASTS BETWEEN MURCORMYCOSIS AND ASPERGILLOSIS IN
LEUKAEMIA
Nikolai Klimko, MD PhD
North Western State Medical University - Russia
SATURDAY 3 FEBRUARY 2018 (14.10 - 14.35)
Invasive aspergillosis (IA) and mucormycosis (M) are the main mold invasive fungal diseases in hematological
patients. We compare M and IA in hematological patients from our registries.
In the study were included 59 M patients (males – 56%, age – 3-74 y, median – 27) and 483 IA patients
(males – 55%, age – 1-78 y, median – 38). We used EORTS/MSG, 2008 criteria for M and IA diagnosis.
The main underlying diseases in M and IA patients were acute myeloid (39% vs 30%) and lymphoblastic
leukemia (25% vs 19%). M patients were more immunosuppressed: severe neutropenia was in 85% vs 73%,
lymphocytopenia – 75% vs 54%, duration of lymphocytopenia – 30 d vs 15 d, prolonged steroids use – 66%
vs 50%, and allogeneic hematopoietic stem cells transplantation – 44% vs 25%. In 52% patients M was
diagnosed in 1–225 days after IA. The main M etiological agents were Rhizopus spp. (47%), Rhizomucor
spp. (28%) and Lichtheimia corуmbifera (17%), IA – A. fumigatus (41%), A. niger (36%) and A. flavus
(17%). The main sites of infection were lungs (73% vs 97%), in M patients more frequently were identified
disseminated process (42% vs 7%), and paranasal sinuses involvement (15% vs 5%). Typical clinical feature
of M was hemoptysis (32% vs 6%), lung CT signs – hydrothorax (53% vs 7%), lesions with destruction
(38% vs 10%), and a “reverse halo” symptom (17% vs 3%). Antifungal therapy received 78% vs 98%
patients, surgery – 47% vs 4%.
Overall 12 weeks survival was significantly lower in M patients (38% vs 81%). Unfavorable prognosis
factors in M patients were ≥ 2 organs involvement, unresolved neutropenia and hemoptysis, favorable –
remission of underlying disease and combined antifungal therapy. Favorable prognosis factors in IA patients
were early bronchoscopy, voriconazole use and secondary antifungal prophylaxis.
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THE GENERA AND SPECIES OF THE MUCORALES: AN UPDATE
Kerstin Voigt, PhD
Friedrich Schiller University Jena - Germany
SATURDAY 3 FEBRUARY 2018 (14.35 - 15.00)
The Mucorales is by far the largest order among the basal terrestrial fungi, formerly classified into the
Zygomycetes, with about 300 species, and contains some of the best-known representatives of the class.
In addition, the genus Mucor, on which the order is based, is one amongst the small number of generic
names which were the first to be applied to fungi; the generic name Mucor dates from P. Micheli (1729).
The pin-moulds that in earlier times were often seen associated with mouldy bread are members of this
order. Asexual reproduction is by multispored or fewspored or one-spored sporangia (sporangiola). At
maturity the sporangia are usually diffluent, forming liquid droplets, in which the sporangiospores are held.
Sexual reproduction is by thick-walled, pigmented and typically ornamented zygospores. The Mucorales are
cosmopolitan, having a worldwide distribution; they are amongst the most widespread of fungi, occurring
in all land masses. Most are saprobes, especially in the soil, where they quickly colonize and, although this
classification is practical for identification purposes, it is not particularly natural: a number of the families
differ from one another by few characters. A total of about 30 species (approx. 10 %) can also cause lifethreatening infections in humans, called mucormycosis. Despite their clinical importance, only little attention
has been paid to mucoralean fungi. During the past, mucormycoses were underestimated and treated as
uncommon infections, but have been increasingly recognized during the last two decades. Especially, in
immunocompromised patients – like those with poorly regulated diabetes mellitus or undergoing solid and
bone marrow transplantations – mucormycoses are fatal and count as dreaded infections with bad prognosis
for recovery.
The presentation provides an overview of the clinically relevant genera and species and their identification
as well as the latest taxonomic and nomenclatural changes in the context of the clinical importance.
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MUCORMYCOSIS AXIS OF EVIL: IRON UPTAKE, INVASION AND TOXIN
PRODUCTION
Ashraf Ibrahim, PhD
Los Angeles Biomedical Research Institute - USA
SATURDAY 3 FEBRUARY 2018 (15.30 - 15.55)
Mucormycosis is a fungal infection caused by fungi belonging to the order Mucorales. Although previously
rare, increased cases of mucormycosis have been reported in the last two decades with outbreaks associated
with healthcare-associated infections, natural disasters, and injured soldiers during combat operations.
Mucormycosis is also associated with high mortality rates that can range between 50-100% despite
aggressive therapy which includes antifungal therapy and disfiguring surgeries.
A hallmark of mucormycosis is the propensity of the causing fungi to invade blood vessels resulting
in thrombosis and tissue necrosis. Our studies focusing on Rhizopus, as prototype of causing agents of
mucormycosis, interacting with endothelial cells lining blood vessels, identified novel invasins termed CotH.
CotH proteins are unique to Mucorales and their cell surface expression is upregulated in host conditions
that predispose patients to mucormycosis including ketoacidosis, elevated free iron and hyperglycemia. This
enhanced expression augments the ability of Rhizopus to invade and subsequently damage endothelial cells
in vitro and enhance the ability of the fungus to cause disease in mice with diabetic ketoacidosis (DKA).
Consistent with these results, downregulation of CotH expression in Rhizopus attenuates its virulence in
DKA mice. We also recently identified a novel cell surface toxin that has features of ricin toxins. Rhizopuspurified or recombinantly produced ricin-like toxin causes damage to endothelial cells in vitro, while
attenuation of ricin-like toxin expression reduces virulence of the fungus in vitro and in vivo. Importantly,
antibodies raised against either CotH or ricin-like proteins reduce host cell damage mediated by Rhizopus
and protect mice from mucormycosis.
Our results dissect the virulence of Rhizopus by identifying a network of virulence factors that are responsible
for mucormycosis hallmarks and likely to have implications in devising novel treatment strategies for
managing mucormycosis.
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WHY DOES IBRUTINIB CARRY A RISK FOR CEREBRAL ASPERGILLOSIS?
Georgios Chamilos, MD
University of Crete - Greece
SATURDAY 3 FEBRUARY 2018 (16.25 - 16.50)
Invasive mold infections (IMIs) are typically observed in hematological malignancy patients and transplant
recipients who display severe quantitative or qualitative defects in myeloid cells. In contrast, patients with
malignancy of lymphoid origin are traditionally considered at low risk for IMIs. Since the introduction of the
Bruton tyrosine kinase (BTK) inhibitor ibrutinib in treatment of patients with chronic lymphoproliferative
malignancies, there have been increasing reports of invasive infections caused by Aspergillus and other
opportunistic molds, often presenting with atypical manifestations, including central nervous system (CNS)
involvement. Notably, in the setting of congenital immunodeficiency, CNS aspergillosis has been reported
so far only in patients with CARD9 deficiency, as a result of defective neutrophil recruitment and impaired
myeloid cell effector function. Although activation of BTK signaling in Aspergillus infected-macrophages
regulates NFAT- and NFκB-dependent TNF production and neutrophil chemotaxis, several lines of evidence
imply that ibrutinib-associated CNS aspergillosis is a result of a complex immunodeficiency affecting innate
immune cells.
In fact, the majority of cases of ibrutinib-related CNS aspergillosis have been reported in heavily pre-treated
patients with refractory underlying malignancy who received concomitant high doses of corticosteroids
and/or concomitant chemotherapy. Therefore, arguably, additional immune defects related to iatrogenic
immunosuppression, the underlying malignancy, comorbidities, along with the intensity of exposure to
environmental fungi could play an important role in development of CNS aspergillosis in ibrutinib-treated
patients.
In this lecture, I will discuss the complex and pleiotropic immunodeficiency following ibrutinib treatment
that could lead to excess risk for CNS aspergillosis. In addition, I will raise the concern of the anticipated
emergence of opportunistic fungal infections associated with the surge in development of small molecule
kinase inhibitors (SMKIs) targeting immune signaling pathways. Finally, I will emphasize the need to invest
in basic immunology research and preclinical assessment of the effects of certain SMKIs on antifungal
immunity in order to develop novel preventive and therapeutic strategies against IMIs.
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OCCUPATIONAL EXPOSURES AND DISEASES
Raquel Sabino, PhD
National Institute of Health Dr. Ricardo Jorge - Portugal
SATURDAY 3 FEBRUARY 2018 (17.05 - 17.30)
Environments with high levels of fungal particles are found in different occupational settings, and workers
at these working places are at increased risk for occupational respiratory diseases. Fungal particles can
include viable and non-viable spores or conidia, hyphal fragments, and even submicron fragments derived
from the fungal cell wall. Mycotoxins and other volatile organic compounds should also be considered as
potential hazards. Exposure to environmental fungi is associated with worsening asthma symptoms, lung
function, hospital admissions, and asthma related deaths.
Significant pulmonary pathology is associated with Aspergillus-induced allergic and asthmatic lung disease
related to occupational exposure. Allergic bronchopulmonary aspergillosis (ABPA), rhinosinusitis, rhinitis,
and severe asthma with fungal sensitisation (SAFS) are among the diseases more frequently associated
with Aspergillus occupational exposure. Immunocompromised patients are at higher risk and may develop
invasive infections.
Aspergillus conidia can be found almost everywhere and are easily disseminated in the air. The size of the
conidia is species dependent and Aspergillus conidia can colonize the entire respiratory tree. Aspergillus
fumigatus is one of the species most frequently associated with respiratory symptoms due to the small
size of the conidia and other virulence factors associated to this species. Nevertheless, fungi belonging to
Nigri, Flavi, Circumdati and Versicolores sections must be considered in the risk assessment of a specific
occupational environment since there are species that produce airborne mycotoxins within these speciescomplexes.
Other issue of concern in specific occupational settings is the exposure to high levels of azole-resistant
Aspergillus isolates, which may increase the risk of workers developing infections with difficult clinical
management.
During this presentation, we will review and discuss the most recent works related to Aspergillus occupational
exposure, potential health effects related to that exposure and preventive or corrective measures suggested to
avoid Aspergillus exposure in occupational environments.
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THE HUMAN LUNG AND ASPERGILLUS: YOU ARE WHAT YOU BREATHE IN?
Malcolm Richardson, PhD
University of Manchester - UK
SATURDAY 3 FEBRUARY 2018 (17.45 - 18.10)
The diversity of fungal species comprising the lung mycobiome is a reflection of exposure to environmental
and endogenous filamentous fungi and yeasts. Most lung mycobiome studies have been culture-based. A
few have utilized next generation sequencing (NGS). Despite the low number of published NGS studies,
several themes emerge from the literature: (1) fungi are present in the human respiratory tract, even during
health; (2) the fungi present in the respiratory tract are highly variable between individuals; and (3) many
diseases are accompanied by decreased diversity of fungi in the lungs. Fungi found in the human respiratory
tract cover a range of phylogenies, but are predominantly from the Dikarya sub-kingdom which is composed
of the phyla Ascomycota and Basidiomycota. In fact, the most common taxa identified in healthy lung
samples is the family Davidiellaceae, and the genera Cladosporium, Eurotium, Penicillium, and Aspergillus.
Other genera found in healthy individuals include Candida, Neosartorya, Malassezia, Hyphodontia,
Kluyveromyces, and Pneumocystis.
Even in patients with the same disease, different patients have been shown to harbour distinct fungal
communities. Those fungal species present in any one individual may represent a patient’s unique
environmental exposure(s), either to species restricted to the indoor environment, for example Penicillium, or
species found in the outdoor environment such as Aspergillus, wood inhabiting fungi and plant pathogens. In
addition to causing clinical fungal infections, the lung mycobiome may have profound inflammatory effects
that can cause or worsen lung disease. Only a limited number of respiratory diseases have been examined
for their impact on, or association with the lung mycobiome. Most diseases that have been studied, including
cystic fibrosis, asthma, lung transplant, COPD and bronchiectasis, have been associated with decreases in
fungal diversity. The reduced diversity may be caused by an overgrowth of a single fungal species, or by
the loss of rare species that comes with a reduction in overall fungal abundance. Whether a distinct lung
mycobiome exists in immunocompetent hosts without accompanying lung disease is currently unknown.
Where does Aspergillus feature in the mycobiomes of the respiratory tract? Nasal microbial communities
have been considered important contributors in human respiratory health. A total of 69 fungal genera
have been identified in the nasal vestibule, with Malassezia predominating. Other predominant species
include Cryptococcus, Pencillium and Aspergillus. Are these moulds and yeasts true residents of the lower
respiratory tract? To clarify which fungal species are likely to be true residents of the lung, the neutral model
of community ecology to compare fungal composition of oral rinses and BAL fluid has been applied. This
model examined whether distribution of organisms in the lung results from dispersal from the mouth or from
active environmental selection in the lungs. Overlap of BAL and oral rinse communities in healthy hosts
suggests that some lung fungi originate from the mouth, leading to shared communities between the two
environments. This may occur from microaspiration that occurs even in an immunocompetent host without
accompanying lung disease. Culture-based and molecular studies have shown that Aspergillus fumigatus is
found in the oral cavity. The neutral model clearly indicates that there are also organisms over-represented in
the lung compared with the mouth, and detection of fungi, such as Pneumocystis jirovecii, not regarded part
of the oral flora, provides strong evidence that a mycobiome specific to the lung does indeed exist.
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Infections of the lower respiratory tract are in most cases polymicrobial. For example, Individuals with
decreased lung function, for example, cystic fibrosis patients, harbour less diverse fungal and bacterial
communities, and are dominated by only a small number of organisms. Interestingly, bacterial communities
with high abundances of Pseudomonas are more likely to be associated with high abundances of Candida
species than with Aspergillus fumigatus. A similar phenomenon is seen in lung transplant patients, in which
Aspergillus is not identified individuals with bacterial communities dominated by Pseudomonas. In a large
cohort study comprising HIV-positive or -negative patients, with or without COPD Aspergillus was not
found. Fungal communities in BAL differed significantly by HIV status and by COPD, with Pneumocystis
jirovecii significantly over-represented in both groups. In conclusion, complex fungal communities exist at
different levels of the respiratory tract and that the lung has unique fungal members. Even though Aspergillus
is ubiquitous in many environments its role in a number of respiratory diseases is not clear.
Key reading:
Tipton La, Ghedinb E, Morris A. The lung mycobiome in the next-generation sequencing era. Virulence 2017, 8,
334–341.
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WHY SHORT-TAILED AZOLES ARE INACTIVE AGAINST
MUCORMYCETES!
R Caramalho1, JDA Tyndall2, BC Monk3, T Larentis1, C Lass-Flörl1, M Lackner1*
Division of Hygiene and Medical Microbiology, Medical University of Innsbruck, Austria
School of Pharmacy, University of Otago, Dunedin, New Zealand
3
Sir John Walsh Research Institute and the Department of Oral Sciences, New Zealand’s National Centre for
Dentistry, University of Otago, Dunedin, New Zealand
1
2

Introduction:
Until today, the underlying mechanisms of this intrinsic resistance against short-tailed azoles
(voriconazole and fluconazole), was unknown, even though azoles (posaconazole and isavucoanzole)
are used as salvage therapy for the treatment of mucormycosis. From breakthrough infections under
fluconazole and voriconazole prophylaxis, as well as from clinical experiences it is known that
short-tailed azoles have no activity against mucormycetes. Also in vitro studies showed that shorttailed do not exhibit activity against mucormycetes.
Methods:
We uncovered the molecular mechanism of short-tailed azole resistance in mucormycetes, by (1)
amplifying and sequencing the paralogous cytochrome P450 genes (CYP51 F1 and CYP51 F5) of
Rhizopus arrhizus, R. microsporus, and Mucor circinelloides, (2)aligning the translated primary
amino acid sequences with the sequences of three additional Mucorales species and 16 other fungal
species, (3) coding SNPS were identified by sequence comparison, and (4) modeled in a high
resolution X-ray crystal structure of Saccharomyces cerevisiae LDM in complex with VCZ.
Results:
The structural alignment of the paralogues identified pan-Mucorales conservation of an amino acid
substitution at position F129 in CYP51 F5. Application of structural and functional knowledge of
S. cerevisiae CYP51 shows that the residue together with a substitution in Helix I in the Mucorales
CYP51 F5 is responsible for intrinsic short-tailed azoles resistance of Mucorales.
Conclusion:
Mucormycetes are intrinsically resistant to short-tailed azoles (fluconazole and voriconazole) due to
an amino acid substitution at position F129.
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A NOVEL AZOLE IMPORTER (IMP1) IN ASPERGILLUS FUMIGATUS
A Khateb1,2*, I Perez2, M Bromley2, P Bowyer2
Faculaty of Applied Sciences, Medical Laboratory Technology, University of Taibah, Medina, Kingdom of
Saudi Arabia
2
Manchester Fungal Infection Group, Centre for Respiratory Medicine and Allergy, Institute of Inflammation
and Repair, Manchester Academic Health Science Centre, The University of Manchester and University
Hospital of South Manchester, NHS Foundation Trust, UK
1

Purpose:
Aspergillus fumigatus is responsible for 90% of infections caused by Aspergillus spp. Azoles are the
first line antifungal drug treatment for aspergillosis but there is growing concern about azole drug
resistance. The most commonly studied mechanism of azole drug resistance is mutation of the azole
target enzyme, cyp51A. In our long term treatment cohort study, 60% of clinical isolates have wild
type cyp51A which indicates that other mechanisms contribute to resistance. Previous work in other
fungi has described efflux transporters. Here we describe for the first time a fungal azole influx
transporter (Imp1).
Methods:
Imp1 Knockout and recompleted strains were generatedusing PCR fusion. Growth rates on solid
media supplemented with different concentrations of itraconazole (ITZ) were tested. Minimal
inhibitory concentration (MIC) for different azoles was determined using EUCAST method.
Changes in Imp1 gene expression at different itraconazole concentrations were investigated using
RNA SEQ. Furthermore, internalised itraconazole was measured in fungal cellular extracts using
liquid chromatography mass spectrometry.
Results:
ΔImp1 growth rate at 0.5mg/l of ITC was 11.5 fold higher than the parental strain (p=5.78x10-7).
Furthermore, MICs for ITZ were 4 fold higher than the parent at strain and voriconazole and
posaconazole were 2 fold higher in ΔImp1. Imp1 expression was significantly induced by different
ITZ with maximum increase of 5.3 fold at 1 mg/L concentration (p= 3.74x10-36). Finally, internalised
ITZ was 2.5 times higher in the parental strain compared to ΔImp1 (p= 0.001).
Conclusion:
This study has identified the first fungal ITZ importer. In a Imp1 deleted mutant ITZ internalization
was limited and resistance to azoles increased.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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IN VITRO ANTIFUNGAL ACTIVITY OF AMPHOTERICIN B AND ELEVEN
COMPARATORS AGAINST ASPERGILLUS TERREUS SPECIES COMPLEX
H Badali1*, A Vaezi1, C Lass-Flörl2, E Dannaoui3, JF Meis4, S Khodavaisy5
Department of Medical Mycology and Parasitology/Invasive Fungi Research Cen, Mazandaran University
of Medical Sciences, Sari, Iran
2
Division of Hygiene and Medical Microbiology, Medical University of Innsbruck, Austria
3
Université Paris-Descartes, Faculté de Médecine, APHP, Hôpital Européen Georges Pompidou, Unité de
Parasitologie-Mycologie, Paris, France
4
Center of Expertise in Mycology, Radboudumc/CWZ, Nijmegen, Netherlands
5
Division of Molecular Biology, Department of Medical Mycology & Parasitology, School of Public Health,
Tehran University of Medical Science, Tehran, Iran
1

Purpose:
Aspergillus terreus infections are difficult to treat because of the intrinsic resistance to amphotericin
B, and higher mortality compared to infections caused by other Aspergillus species. The aim of
the present study was to determine the in vitro antifungal activity of amphotericin B and eleven
comparators against clinical (n = 36) and environmental (n = 45) A. terreus isolates
Methods:
In vitro antifungal susceptibility was performed using the CLSI M38-A2 procedure.
Results:
Amphotericin B exhibited the highest MICs (MIC range, 0.125 to 4 µg/ml; MIC90, 2 µg/ml),
followed by terbinafine (MIC range, 0.002 to 1 µg/ml; MIC90, 1 µg/ml). Only one isolate (1/81)
showed amphotericin B MIC above the epidemiologic cutoff value (ECV; 4 μg/ml). None of the
isolates had a MIC of ≥ ECV for voriconazole, itraconazole and posaconazole.
Conclusion:
The reasons for the difference in amphotericin B susceptibility patterns between studies remain
unknown. The genetic and species diversity, clinical, environmental and ecological factors in Terrei
section on various amphotericin B susceptibility profiles in different countries should be considered
more as the main reasons associated with these differences.
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COMPARISON OF EUCAST AND SENSITITRE YEASTONE® BROTH
MICRODILUTION METHODS FOR DETECTION OF AZOLE RESISTANCE
IN ASPERGILLUS FUMIGATUS
A Resendiz-Sharpe1*, J Poelmans1, S Patteet2, R Merckx1, I Montesinos3, K Lagrou1,2
Microbiology and Immunology, KU Leuven, Belgium
Microbiology and Immunology, UZ Leuven, Belgium
3
Erasme Hospital, Cliniques Universitaires de Bruxelles, Brussels, Belgium
1
2

Background:
As resistance reports in Aspergillus fumigatus increase worldwide, reliable methods for susceptibility
testing are needed. The commercially available Sensititre YeastOne® (SYO) (Thermo Scientific
TM) is more practical to perform in a routine setting than the European Committee on Antimicrobial
Susceptibility Testing (EUCAST) reference method but needs validation. The aim of this study was
to evaluate agreement between the triazole MIC values determined by the SYO and the EUCAST
reference method and evaluate the capacity of both methods to detect triazole resistance in strains
with a resistance mechanism such as the TR34/L98H and the TR46/Y121F/T289A.
Material and Methods:
Susceptibility testing for itraconazole, voriconazole and posaconazole of 34 clinical Aspergillus
fumigatus isolates with known triazole resistance (TR34/L98H (n=21), TR46/Y121F/T289A (n=8),
CYP51A point mutation or no CYP51A mutation (n=5)) was performed using SYO according to
the instructions of the manufacturer and the EUCAST microdilution method for filamentous fungi
(version 9.3.1). To allow comparability between the methods, high off-scale MIC results were
converted to the next highest concentration. The results of the SYO were analyzed applying the
CLSI epidemiological cutoff values (itraconazole >1, voriconazole >1, posaconazole >0.25) and
EUCAST breakpoints (itraconazole >2, voriconazole >2, posaconazole >0.25). Essential agreement
(EA) percent (results within ±1 doubling dilution of the MIC determined by the EUCAST method),
was calculated for the three triazoles by using the number of test results in EA as the numerator and
the total number of organisms tested as the denominator.
Results:
MIC values for the three triazoles were relatively higher with the EUCAST method than the
Sensititre method. Altogether, the categorical EA of all isolates between SYO MICs and EUCAST
MICs for itraconazole, voriconazole and posaconazole was 55.8%, 70.5%, and 95.1%. Resistance
to at least one triazole was detected with the EUCAST method for all 34 strains compared to 83%
of strains that showed resistance to at least one triazole with Sensititre applying either EUCAST
or CLSI break points (p<0.05). Overall, resistance detection to itraconazole was 70% versus 40%
(p< 0.01), to voriconazole 100% versus 83% (ns) and to posaconazole 61% versus 50% (p<0.05)
with EUCAST versus Sensititre.
Conclusions:
This study reveals that triazole MIC values are lower with SYO than with the EUCAST reference
method, triazole resistance was not detected with SYO in 17% of isolates including 10% of isolates
with the TR34/L98H mutation.
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Comparision results EUCAST and Sentititre in resistant isolates if A. fumigatus
EUCAST

Sentititre
EUCAST

CLSI

Itraconazole
Voriconazole
Posaconazole
Resistance detection (any)

100%
100%
95%
100%

57%
90%
62%
90%

57%
90%
62%
90%

Itraconazole
Voriconazole
Posaconazole
Resistance detection (any)

50%
100%
50%
100%

25%
100%
50%
100%

25%
100%
50%
100%

Itraconazole
Voriconazole
Posaconazole
Resistance detection (any)

60%
100%
40%
100%

40%
60%
40%
60%

40%
60%
40%
60%

Itraconazole
Voriconazole
Posaconazole
Resistance detection (any)

70%
100%
61%
100%

40%
83%
50%
83%

40%
83%
50%
83%

Mutation
TR34/L98H (21)

TR46/Y121F/T289A (8)

Others* (5)

Total (34)

*Point mutation CYP51A, non CYP51A mutation.
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A NOVEL INHALED TRIAZOLE, PC945, SHOWS A HIGHER BARRIER
THAN ITRACONAZOLE TO INDUCTION OF ASPERGILLUS FUMIGATUS
RESISTANT MUTANTS
T Colley*, P Strong, G Rapeport, K Ito
Pulmocide Ltd, London, UK

Background:
The development of drug resistance and cross-resistance continues to pose a challenge to successful
long-term antifungal therapy. Recently, extensive and long-term therapy with azole compounds such
as itraconazole has been associated with an increasing number of reports of Aspergillus fumigatus
resistance to this antifungal agent. PC945 is a novel inhaled triazole, which is now undergoing clinical
phase testing. We investigated the experimental evolution of resistance to PC945 in A. fumigatus, by
repeated exposure, and compared the observed kinetics with those of itraconazole.
Methods:
A. fumigatus (NCPF2010) was exposed to increasing concentrations of PC945 or itraconazole, and
susceptibility testing to a panel of azoles was performed. Compounds were re-suspended in agar at
sub-MIC concentrations and doubled every passage (Itraconazole: 0.125 – 8 μg/ml, PC945: 0.03
– 8 μg/ml) for 15 passages. A. fumigatus (20 μl at 30 x 106 conidia/ml) was spread evenly across
the plate and after incubation at 35°C for 7 days, conidia were collected from the plate and used to
inoculate the next plate. Susceptibility testing was performed every 5 passages and MIC90 values
(90% inhibition of fungal growth) were calculated against a panel of azoles and compared to a nontreated, passaged control. When resistance was suspected, previous passages were retrospectively
tested to determine the passage at which resistance occurred. Resistant strains generated were
sequenced by Sanger sequencing.
Results:
The passaged A. fumigatus control did not exhibit any change in MIC90 across the study. Itraconazolepassaged A. fumigatus exhibited an increase in the MIC90 between the 6th and 7th passages (17.7 fold
higher MIC90 compared to passage zero). Furthermore, the itraconazole mutant was pan-azole
resistant with less susceptibility to posaconazole and voriconazole (15.7-fold and >5-fold higher
MIC90, respectively). In contrast, PC945-resistant mutant was not detected until passage 14 (8.3fold higher MIC90 compared to passage zero), and the PC945 resistant mutant showed little change
in susceptibility to itraconazole, posaconazole and voriconazole. Sanger sequencing revealed no
mutation in the A. fumigatus CYP51A gene for PC945-passaged A. fumigatus. Full genome sequence
will be required for identification of the relevant mutations.
Conclusion:
PC945 exhibited a much higher barrier to induction of an experimentally induced resistant mutant
of A. fumigatus, when compared with itraconazole. Thus, PC945 may be a particularly useful
prophylactic or chronic treatment for immunosuppressed patients or those with respiratory diseases
in clinics.
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ANTI-FUNGAL ACTIVITIES OF PC1244, A NOVEL INHALED TRIAZOLE,
ON ASPERGILLUS FUMIGATUS STRAINS WITH CYP51A MUTATIONS
C Sharma1, T Colley2, P Strong2, G Rapeport2, K Ito2*, JF Meis3, A Chowdhary1
Department of Medical Mycology, V. P. Chest Institute, University of Delhi, India
Pulmocide Ltd, London, UK
3
Center of Expertise in Mycology Radboudumc/Canisius-Wilhelmina Ziekenhuis, Nijmegen, Netherlands
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Background:
PC1244 is a novel potent and long acting antifungal triazole designed for inhalation treatment of
pulmonary aspergillosis and other difficult-to-treat fungi. In this study the antifungal activities of
PC1244 were assessed by performing susceptibility testing against well-characterized azole-resistant
Aspergillus fumigatus isolates.
Methods:
In-vitro antifungal derrysusceptibility of PC1244 (0.016 – 8 µg/ml) was tested, in comparison with
voriconazole (0.031 – 16 µg/ml) and posaconazole (0.016 – 8 µg/ml), against TR34/L98H (n=36),
TR46/Y121F/T289A (n=12), M220 (n=6), G54 (n=5), TR92/ Y121F/T289A (n=1), G432C (n=1) and
P216S (n=1) A. fumigatus mutants originated from India and the Netherlands using CLSI broth
microdilution. The antifungal susceptibility data obtained were further compared with MIC values
of wild-type A. fumigatus strains (n=3), including a quality control strain (ATCC204305). Antifungal
drugs were dissolved in DMSO and applied to wells in microdilution plates at a final concentration
of 1% DMSO.
Results:
The MIC values of voriconazole and posaconazole against quality control ATCC204305 were
1 µg/mL and 0.25 µg/mL, respectively, and that of PC1244 was 0.25 µg/mL. The median MIC
values of PC1244 against TR34/L98H, TR46/Y121F/T289A, G54, M220 and wild type were
1 µg/mL, 1 µg/mL, 1 µg/mL, 1 µg/mL and 0.25 µg/mL, respectively. PC1244 was much more potent
than voriconazole (MICs: 8 µg/mL, >16 µg/mL, 1 µg/mL, >16 µg/mL, 1 µg/mL) and comparable
to posaconazole (MICs: 1 µg/mL, 1 µg/mL, 1 µg/mL, 1 µg/mL, 0.25 µg/mL)against TR34/L98H,
TR46/Y121F/T289A, G54, M220 and wild type, respectively. Single mutant isolates carrying TR92/
Y121F/T289A, G432C and P216S mutations exhibited MIC values of 1 µg/mL, 1 µg/mL and
0.5 µg/mL for PC1244, >16 µg/mL, >16 µg/mL and 1 µg/mL for voriconazole and 1 µg/mL,
1 µg/mL and 0.5 µg/mL for posaconazole. Overall, the geometric mean MIC [median, range] of
59 isolates was 0.92 µg/mL [1, 0.125->8] for PC1244, 16 µg/mL [16, 0.5->16] for voriconazole and
1.1 µg/mL [1, 0.5->8] for posaconazole.
Conclusion:
PC1244 demonstrated more potent activities against A. fumigatus with well characterised cyp51A
mutations than voriconazole. PC1244, therefore, has the potential to become a novel approach for
the topical treatment of pulmonary aspergillosis.
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PROFILING OF ASPERGILLUS IN UPPER-RESPIRATORY INFECTIONS
S Juglal*, NP Mchunu
Biotechnology and Food Technology, Durban University of Technology, Durban, South Africa

Introduction:
The incidence of Aspergillus infections has been on the rise due to an increase in immunocompromised
groups. Aspergillus fumigatus is one of the most important microorganisms in clinical mycology,
being implicated in a number of infectious diseases in immunocompromised individuals and its effect
is intensified due to its ability to produce gliotoxin. Gliotoxin, an immunosuppressive, apoptotic and
cytotoxic epipolythiodoxopiperizine toxin, is the most documented and studied of the mycotoxins
secreted by A. fumigatus. This study investigated the prevalence of Aspergillus in upper-respiratory
infections at a referral hospital (Durban, South Africa).
Methods:
Thirty-six fungal samples (2015-16) were obtained from the hospital and were identified using
phenotypic identification (Biolog) and 18S rDNA. The isolates were grown on malt extract agar
(MEA)and potato dextrose agar (PDA) at 37°C and 30°C. The isolates resistance to commonly used
antifungal drugs were tested.
Results:
Of the 36 samples, 26 were identified as A. fumigatus, two were A. flavus and eight were A. niger. All
the isolates were found to grow optimally at 37°C compared to 30°C, with MEA supporting faster
growth and sporulation rates compared with PDA. Generally, A. niger and A. flavus isolates were
more susceptible to voriconazole compared to A. fumigatus at concentrations of 0.125-0.38 µg/ml.
When posconazole was used, most of the isolates were inhibited at concentrations of 6-8 µg/ml with
a few A fumigatus isolates showing resistance at higher concentrations (12-16 µg/ml).
Conclusion:
Aspergillus is the prevalent mould in upper-respiratory infections with A. fumigatus, the prevalent
species. A. fumigatus, A. niger and A. flavus are more susceptible to voriconazole than to posconazole.
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Purpose:
Aspergillus fumigatus is the principal etiological agent of invasive aspergillosis, a life threatening
infection with high mortality and morbidity in immunocompromised patients. Management of
this infection is dependent on efficient antifungal therapy, as well as drug resistance monitoring.
Rapid identification of triazole-resistant point mutations is important for management of invasive
aspergillosis. Alteration of the drug target (Cyp51A) is the principal mechanism of triazole resistance
among A. fumigatus isolates. The most frequently characterized mutations in Cyp51A gene is at codons
L98 accompanied by a tandem repeat of 34 base pairs in the 5´upstream region of Cyp51A (TR34/
L98H). Amplification-Refractory Mutation System-Polymerase Chain Reaction (ARMS-PCR) is
an inexpensive, reliable and rapid way to investigation and identification of point mutations. The
aim of this study is detection of TR34/L98H mutations in the Cyp51A gene of triazole-resistant
A. fumigatus isolated of clinical and environmental samples by tetra-primer ARMS-PCR technique.
Methods:
Reference A. fumigatus strains (10042001/02 and 10042003/04) carrying wild-type and mutant
(TR34/L98H) will be used for the establishment of ARMS-PCR assays. The targets assigned for
detection in this study were a 34 bp tandem repeat (in the promotor of gene) and a point mutation (T
à A) results in amino acid substitution in codon 98 (L98H) in the Cyp51A gene of A. fumigatus. The
primers use in this study will be designed by Primer 1 online software. In this technique, four primers
in one reaction will do for amplification of indicative amplicons in wild-type and triazole-resistant
A. fumigatus carrying TR34/L98H mutations. None of the designed forward outer primers cover the
TR34. Using the outer primer pair we will expect to amplify a 942 bp fragment in TR34 positive
strain and a 908 bp fragment in wild-type strain. Also using the inner primer pair (allele-specific)
which will be designed for detection of L98H mutation, we will expect a product of 212 bp in mutant
strain (A allele) and a product of 740 bp in wild-type sequence (T allele). Optimization of tetraprimer ARMS-PCR will be carried out in a step by step manner. Tetra-primer ARMS-PCR method
will be evaluated using 15 triazole resistant and 30 azole susceptible clinical and environmental
isolates to check the accuracy of this approach.
Results:
ARMS-PCR assay from reference triazole-resistant A. fumigatus isolate containing TR34/L98H
mutations at cyp51A yielded 942 bp & 212 bp DNA fragments. PCR amplification from reference
A. fumigatus isolates containing wild-type sequence yielded 904 bp & 741 bp DNA fragments. The
DNA sequencing data confirmed the results of ARMS-PCR assays for all the isolates analyzed in
this study. None of the A. fumigatus isolates lacking TR34/L98H mutations yielded false-positive
results by ARMS-PCR assays.
Conclusion:
ARMS-PCR assays developed in this study is a fast, easy, low cast, and user friendly method that
may also help in rapid identification of azole resistant A. fumigatus carrying TR34/L98H mutations
for proper management of patients with invasive aspergillosis in developing countries.
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THE INVESTIGATIONAL ECHINOCANDIN CD101 DEMONSTRATES
POTENT IN VITRO ACTIVITY AGAINST ASPERGILLUS FUMIGATUS,
INCLUDING AZOLE-RESISTANT ISOLATES
NP Wiederhold1*, BH Tran1, JB Locke2, P Daruwala2, K Bartizal2
Fungus Testing Laboratory, UT Health San Antonio, USA
Cidara Therapeutics Inc., San Diego, USA

1
2

Purpose:
Invasive aspergillosis remains a significant cause of morbidity and mortality in at-risk patient
populations. Recently, there has been increased concern for infections caused by azole-resistant
isolates in which resistance has developed either due to clinical exposure or environmental exposure
to azoles. Treatment options against infections caused by such isolates are limited. CD101 is an
investigational echinocandin that has a long half-life in humans (>100 hours) and potent in vitro
activity against Candida and Aspergillus species. Our objective was to further evaluate the in vitro
activity of CD101 against a panel of A. fumigatus isolates. This included several azole-resistant
isolates with known CYP51A mutations.
Methods:
Clinical isolates of A. fumigatus received by the Fungus Testing Laboratory at UT Health San Antonio
were included in this study. This included 14 wild-type isolates and 30 with reduced susceptibility to
posaconazole or voriconazole. All isolates were confirmed to be A. fumigatus sensu stricto by DNA
sequence analysis of the b-tubulin and calmodulin genes and morphologic/phenotypic characteristics.
Antifungal susceptibility testing was performed according to the methods in the CLSI M38-A2
standard. Minimum effective concentrations (MECs) for CD101, caspofungin, and micafungin
were read as the lowest concentration that resulted in morphologic changes (i.e., stubby, abnormally
branched hyphae) after 24 hours of incubation. Minimum inhibitory concentrations (MICs) of
posaconazole and voriconazole were determined as the lowest concentrations that resulted in 100%
inhibition of growth after 48 hours of incubation. Differences in geometric mean (GM) MEC/MIC
values were assessed for significance by ANOVA with Tukey’s post-test for multiple comparisons.
Results:
CD101 demonstrated potent in vitro activity against A. fumigatus, and this activity was maintained
against wild-type and azole-resistant isolates. The CD101 GM MEC was 0.022 mg/L against wildtype isolates and 0.030 mg/L against azole-resistant isolates. Similar values were also observed for
caspofungin and micafungin, and the differences in GM MEC values between the echinocandins was
not significant. The MEC50 and MEC90 values were also similar among the echinocandins between
wild-type and azole-resistant isolates (Table). This activity was maintained regardless of the known
CYP51A mutations within the azole-resistant isolates. As expected, the GM MICs for posaconazole
and voriconazole were significantly higher for azole-resistant isolates vs. wild-type isolates
(p < 0.001 for all comparisons).
Conclusions:
CD101 maintained potent in vitro activity against A. fumigatus isolates that were resistant to
posaconazole or voriconazole, and this activity was similar to what was observed against wildtype isolates. Given the high, front-loaded exposures and long half-life of CD101 observed in
humans as well as the in vitro activity observed in this study, this agent may achieve and maintain
pharmacokinetic/ pharmacodynamics targets that could positively influence clinical outcomes
in patients with infections due to azole-resistant A. fumigatus. Further studies are warranted to
determine if the potent in vitro susceptibility profile of CD101 translates into enhanced efficacy
against infections caused by resistant A. fumigatus isolates.
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Table: In vitro susceptibility parameters (mg/L)
Parameter

CD101

CFG

MFG

PSC

VRC

All A. fumigatus isolates (n = 44)
MEC/MIC Range

<0.015-2

<0.015->8

<0.015-4

0.06->16

0.125->16

MEC/MIC50

0.03

0.03

<0.015

1

1

MEC/MIC90

0.12

0.06

0.03

4

>16

GM MEC/MIC

0.035

0.045

0.020

0.714

1.58

Azole Wild-Type A. fumigatus (n = 14)
MEC/MIC Range

<0.015-0.12

<0.015-0.06

< 0.015

0.06-0.12

0.25-0.5

MEC/MIC50

<0.015

0.03

<0.015

0.12

0.25

MEC/MIC90

0.06

0.03

<0.015

0.12

0.5

GM MEC/MIC

0.022

0.026

<0.015

0.091

0.305

Azole-Resistant A. fumigatus (n = 30)
MEC/MIC Range

<0.015-2

<0.015->8

<0.015-4

0.5->16

0.12->16

MEC/MIC50

0.06

0.06

<0.015

1

4

MEC/MIC90

0.12

0.06

0.06

4

>16

GM MEC/MIC

0.044

0.056

0.023

1.87

3.40

CFG=caspofungin; MFG=micafungin; PSC=posaconazole; VRC=voriconazole.

NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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CHANGING OF THE PROFILE OF CYP51A MUTATIONS OF ASPERGILLUS
FUMIGATUS CLINICAL STRAINS ISOLATED IN JAPAN
A Watanabe1*, D Hagiwara1,4, T Toyotome2, T Yaguchi3, K Kamei1
Division of Clinical Research, Medical Mycology Research Center, Chiba University, Japan
Diagnostic Center for Animal Health and Food Safety, Obihiro University of Agriculture and Veterinary
Medicine, Obihiro, Japan
3
Management of Unit of Microbiological Resources, Medical Mycology Research Center, Chiba University,
Japan
4
Faculty of Life and Environmental Sciences, University of Tsukuba, Japan
1
2

Purpose:
Increasing of the rate of azole resistant strains among the clinical isolates of A. fumigatus is becoming
a serious concern worldwide. To know the recent status of azole resistance of the fungus in Japan,
we investigated antifungal susceptibility and cyp51A mutations of clinical isolates of A. fumigatus in
the culture collection of Medical Mycology Research Center, Chiba University (MMRC).
Methods:
We tested antifungal susceptibilities according to CLSI M38A2. Regarding azole-resistant strains,
we analyzed the cyp51A gene of each resistant strain.
Results:
Total of 411 A. fumigatus strains which isolated from patients between 2011 and 2016 were examined.
Among these strains, 25 (6.1%) isolates were determined as resistant to azole(s). The tandem repeat
in cyp51A promoter region was detected in 3 strains. Sixteen strains had point mutation in cyp51A
gene, and isolated from patients with the history of given azole(s). Particularly, all of the strains with
G448S mutation were isolated from patients to whom voriconazole had administered. By Fisher’s
exact test, the G448S mutation is correlated with the administration of voriconazole in each patient
(P=0.0239). The remaining 6 strains had no mutation in cyp51A.
Conclusion:
In the previous report (Tashiro M, AAC 2012), only G54 mutation were found in resistant A. fumigatus
strains, but changing the profile of cyp51A mutation are emerging in Japan.
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SOLID LIPID NANOPARTICLES IS AN EFFECTIVE CARRIER SYSTEM
TO IMPROVE DELIVERY OF VORICONAZOLE TO ASPERGILLUS
FUMIGATES
M Moazeni1,2*, HR Kelidari3, T Shokohi1,2, M Nabili4, A Nokhodchi5,6
Medical Mycology and Parasitology, School of Medicine, Mazandaran University of Medical Sciences,
Sari, Iran
2
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3
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4
Department of Medical Laboratory Sciences, Sari Branch, Islamic Azad University, Sari, Iran
5
Pharmaceutics Research Laboratory, School of Life Sciences, University of Sussex, Brighton, UK
6
Drug Applied Research Center and Faculty of Pharmacy, Tabriz University of Medical Sciences, Tabriz,
Iran
1

Purpose:
Recently, increasing trend in emergence of infections due to triazole-resistant Aspergillus fumigate
has become a major medical concern. According to recent epidemiological research, the prevalence
of azole-resistant A. fumigatus has increased remarkably from 3.3 percent to 6.6 percent in Iran.
Accordingly, novel antifungal agents/formulations are needed in order to face with the resistant
Aspergillus fumigates isolates. We prepared voriconazole-loaded solid lipid nanoparticles (VRCSLNs) and investigated the efficacy of the optimal formulation on A. fumigatus isolates.
Methods:
Voriconazole-loaded solid lipid nanoparticles were prepared using the probe-ultrasonication method.
The properties of obtained SLNs were characterized by photon correlation spectroscopy (PCS) for
average particle size and zeta potential (at 25 degree and a fixed angle of 90 degree). Morphology was
characterized by transmission-electron microscopy. The minimum inhibitory concentrations (MIC)
for the new formulations against strains of Aspergillus were investigated using the Clinical and
Laboratory Standards Institute document M38-A2 as a guideline on 62 clinical and environmental
isolates of A. fumigatus.
Results:
The VRC-SLNs presented a spherical shape with a mean diameter and zeta potential of 286.6 ±
4.7nm and -15 ± 4.1 mV respectively. Using a new formulation of voriconazole led to a significant
decrease in MICs for all Aspergillus either VRC-susceptible or VRC-resistant isolates (P < 0.05).
The MIC50 drug concentration was obtained as 0.015 μg/ml for both voriconazole-susceptible strains
of A. fumigates while it was obtained 0.25 μg/ml against voriconazole (p<0.05). Voriconazoleresistant strains showed MIC50 0.015 μg/ml as well.
Conclusion:
In this study, we evaluated a novel delivery system to face with A. fumigatus strains that exhibit
different susceptibility to a conventional formulation of VRC. Novel drug formulations may
increase the bioavailability and dissolution rate of voriconazole. This study was the first to report
the effectiveness of VRC-SLNs as alternative delivery systems for VRC on A. fumigatus isolates.
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EVALUATION OF EFFLUX PUMPS GENES EXPRESSION IN AZOLERESISTANT OF ASPERGILLUS FUMIGATUS
M Nabili1*, M Moazeni2, F Tanha Dokht3
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Invasive Fungi Research Center (IFRC), School of Medicine, Mazandaran University of Medical Sciences,
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3
Student Research Committee, Mazandaran University of Medical Sciences, Sari, Iran
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Purpose:
The efflux transporter genes mediated by increased expression of ATP-binding cassette (ABC)
transporters and the major facilitator superfamily (MFS) classes is also an important resistance
mechanism in fungal pathogens. In this work, we determine up regulation or down regulation of drug
efflux transporters genes that are important in the development of azole resistance in A. fumigatus.
Methods:
Two azole-resistant A. fumigatus isolates were selected from the Invasive Fungi Research Center
(IFRC, Sari, Iran). The Minimum Inhibition Concentrations (MICs) for the isolates were determined
using the broth microdilution method according to the Clinical and Laboratory Standards Institute
document M38-A2 (CLSI, 2008) in 24-well trays. Total RNA was extracted from azole-resistant
A. fumigatus strains under both azole-treated and untreated conditions by using the RNAX plus kit.
Real-time RT-PCR was performed with a Bio-Rad C100TM real-time PCR system. The expression
of all genes was normalized to the housekeeping gene RDN5.8 and analysed by using REST (2009)
software.
Results:
Based on REST output, a significant and coordinate overexpression of atrF, MDR1, MDR3, MDR4
genes were observed in IFRC: 502 isolate (P<0.05). Among them, CYP51 and MDR2 genes were
not always coordinately expressed in this resistant isolate. Also, the expression of CYP51, atrF,
MDR2, MDR3 and MDR4 genes was upregulated significantly in IFRC: 506 isolate. Among them,
MDR1 gene was not always coordinately expressed in this resistant isolate.
Conclusion:
Azole resistance is closely related with target site mutations and/or overexpression of efflux pumps.
The presence of multiple resistance mechanisms might be an important consideration for the
emergence of clinical resistance to azole resistance.
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HIGH PREVALENCE OF CLINICAL AND ENVIRONMENTAL TRIAZOLE
RESISTANT ASPERGILLUS FUMIGATUS IN IRAN: IS IT A CHALLENGING
ISSUE?
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Purpose:
Triazole antifungal agents are the mainstay of aspergillosis management. However, numerous
studies have highlighted the global increase in the prevalence of triazole resistance, which hampers
the management of aspergillosis.
Methods:
During three years, a total of 513 samples comprising of 213 clinical and 300 environmental samples
from ten provinces of Iran were processed and screened in terms of azole resistance (4 and 1 mg/L
of itraconazole and voriconazole), using selective plates. Overall, 150 A. fumigatus isolates (71 and
79 clinical and environmental isolates, respectively) were detected. The isolates were confirmed
by partial sequencing of the beta-tubulin gene. Afterwards, in vitro antifungal susceptibility tests
were performed against triazole agents, based on the Clinical and Laboratory Standards Institute
(CLSI) M38-A2 document. For the detection of mutations, sequencing of the entire cyp51A gene
was performed.
Results:
A total of 10 (6.6%) strains, consisting of clinical (n=3; 4.2%) and environmental (n=7; 8.8%)
strains, showed minimum inhibitory concentrations higher than the epidemiological cut-off value
(ECV) for itraconazole. Based on previously studied, the prevalence of azole-resistant A. fumigatus
remarkably increased from 3.3% to 6.6%. Among the resistant isolates, TR34/L98H mutations in the
cyp51A gene was the most prevalent (n=8, 80%), whereas other point mutations, i.e., F46Y, G54W,
Y121F, G138C, M172V, F219C, M220I, D255E, T289F, G432C and G448S substitutions, were not
detected.
Conclusion:
Although the number of patients infected by azole-resistant A. fumigatus isolates was limited,
increased supervision of clinical azole-resistant A. fumigatus isolates and persistent environmental
screening of azole resistance are vital to the development of approaches for the management of azole
resistance in human pathogenic fungi.
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AND IN VIVO ACTIVITY AGAINST ASPERGILLUS TERREUS, INCLUDING
CRYPTIC SPECIES
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3
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Purpose:
Among invasive infections caused by aspergilli, members of the Aspergillus terreus species complex
hold an exceptional position. First, because they appear to be rarely seen in the clinics compared to
infections with A. fumigatus and second, because they display resistance to amphotericin B. Here,
we assessed the activity of the dihydroorotate dehydrogenase inhibitor F901318 against a collection
of A. terreus sensu stricto and cryptic species.
Methods:
The in vitro potency of F901318 was evaluated against a total of 93 A. terreus clinical isolates by
using CLSI M38-A2 method and testing concentrations from 0.0005 – 16 mg/L. Fourty-two of the
isolates were determined to be A. terreus sensu stricto and 51 belonged to cryptic species, which
included A. alabamensis (n = 8), A. citrinoterreus (n = 27), A. floccosus (n = 1), A. hortai (n = 13)
and A. neoafricanus (n = 1). F901318 activity was compared with that of common antifungal agents.
In vivo efficacy of F901318 was determined in a murine model of disseminated aspergillosis by
assessing disease progression in mice infected with an A. terreus sensu stricto isolate.
Results:
F901318 was highly active against all tested A. terreus strains, exhibiting MICs in a range of
0.0078-0.0313 mg/L. MICs obtained for F901318 were significantly lower than those observed for
the azoles. Even selected strains that showed azole resistance, were highly sensitive to F901318.
Furthermore, survival of mice infected with A. terreus and treated with F901318 dosed by both the
IV and oral routes was increased significantly compared to the control group. F901318 treated mice
showed 100% survival at day 10 post infection, while 90% mice in the control group were dead at
this timepoint.
Conclusion:
F901318 showed potent and consistent in vitro activity against all A. terreus strains tested, inlcuding
those with elevated MICs to other antifungal substances. Overall, growth inhibition was obvious
at lower concentration of F901318 compared to other antifungal drugs. Furthermore, in vivo data
showed that F901318 was highly efficacious in prolonging survival of mice with disseminated
aspergillosis due to A. terreus.

- 82 -

15
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Purpose:
Aspergillus fumigatus remains the most common species in all pulmonary syndromes. Despite the
significant diagnostic advances in aspergillosis the mortality associated with invasive aspergillosis
remains high especially in immunocompromised patients. Triazoles agents are the mainstay of
therapy and for prevention of acute and chronic aspergillosis. However, their extensive usage
had led to the emergence of resistance in A. fumigatus resulting in therapeutic failures. Molecular
mechanisms underlying azole resistance in A. fumigatus strains have been investigated with regard to
either point mutations or overexpression of azole target gene. However, the data on co-occurrence of
multiple resistance mechanisms in resistant A. fumigatus has been missing. Herein we investigated
the relationship between cyp51A mutations and expression of cyp51 and various drug transporter
genes in azole resistance in A. fumigatus.
Methods:
Azole resistant A. fumigatus (ARAF) strains (environmental, n=4; clinical, n=3) with different
mutations (TR34/L98H, n=2; TR46/Y121F/T289A, n=1; G54E, n=2, no mutations in cyp51A, n=2)
along with susceptible strain were analyzed for the expression analysis of various genes. Total RNA
was extracted and RNA integrity was assessed by determination of the OD260/OD280 ratio. cDNA was
synthesized using MultiScribeTM reverse transcriptase. RT-PCRs were performed with an ABI Prism
7500 Fast system. The gene-specific primers for A. fumigatus were designed using Primer Express
software. The target gene expression was estimated by comparison with tubulin gene as an internal
control and relative to the expression in the susceptible strain. Independent assays were performed
with three biological replicates and expression levels were normalized to tubulin mRNA level. The
2−ΔΔCT (where CT is the threshold cycle) method of analysis was used to determine the n-fold change
in gene transcription.
Results:
Aspergillus fumigatus strains carryingTR34/L98H (n=2) and TR46/Y121F/T289A (n=1) mutations
revealed 6- to 10-fold and 4-fold increase respectively in cyp51A gene expression. ARAF strains
carrying G54E mutation and isolates without cyp51A mutations (VRC MIC, 4 and 8 µg/ml) did
not show upregulation of cyp51A gene. Further, no upregulation was noted for cyp51B in all ARAF
strains tested. MFS transporter, namely, mfsC was shown to be highly upregulated in all ARAF
except in the isolate exhibiting F46Y, D255E, M172V substitutions. Notably, 9-fold increase in the
expression of mfsC was recorded in the environmental azole resistant isolate without any mutation
in cyp51A gene. Interestingly, abcA and cdr1B exhibited 2- to 3-fold increase in the isolates with
tandem repeat mutations. On the other hand, abcD was upregulated (5-fold) in the isolates with point
mutations (G54E).
Conclusions:
This study demonstrates that inspite the presence of strong resistance allele with cyp51A mutations,
efflux pumps still have a significant role in the resistance suggesting multiple target genes and
mechanisms simultaneously contribute to azole resistance in A. fumigatus. Future studies involving
knockout of these transporters are warranted to assess their importance in azole resistance even in a
strongly drug-resistant background.
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Purpose:
Aspergillus species are known to cause a wide spectrum of clinical infections. Accurate identification
of Aspergillus species has become increasingly important since some Aspergillus species have specific
patterns of antifungal susceptibility and many rare and cryptic species are resistant to antifungals.
Thus, information on susceptibility profile of Aspergillus species is important for treatment of
patients. Although DNA sequencing provides accurate identification, it is challenging and requires
long processing time for the isolates. Matrix-assisted laser desorption/ionization time-of-flight mass
spectrometry (MALDI TOF-MS) is now emerging as a rapid and easy method for identification
of clinical isolates of Aspergillus. This study aimed at the MALDI TOF-MS identification and
antifungal susceptibility profiling of Aspergillus clavatus originating from clinical samples in India
and CBS (Centraalbureau voor Schimmelcultures, Utrecht, The Netherlands) strains. Sequencing of
one of the target gene, Cyp51A was performed to further elucidate the mechanism of azole resistance.
Methods:
A total of 13 A. clavatus isolates from clinical specimens of Indian patients (n=8) with suspected
mycotic infections and 5 CBS strains were investigated. Preliminary identification was based on
colour and morphology of colonies grown on Czapeck dox agar plates incubated at 37oC for 3-4 days.
The isolates were sequenced using β tubulin marker and were further identified by MALDI Biotyper
(OC version 3.1. Bruker Daltonics, Germany). Antifungal susceptibility testing was performed for
4 azoles, amphotericin B and echinocandins using broth microdilution method (CLSI M38-A2).
Results:
A. clavatus isolates included in this study were correctly identified by MALDI TOF-MS with a score
of >2. All the strains exhibited elevated MICs of itraconazole (MIC90, 16µg/ml), voriconazole (MIC90,
4µg/ml), isavuconazole (MIC90, 2µg/ml), posaconazole (MIC90, 6.8µg/ml), caspofungin (MIC90,
7.2µg/ml), micafungin (MIC90, MFG 8µg/ml) and anidulafungin (MIC90, 8µg/ml). Amphotericin B
exhibited excellent activity against all the isolates (MIC90 0.2µg/ml).
Conclusion:
A. clavatus isolates are first time reported in patients with chronic respiratory disorders which
uniformly revealed high MICs of azoles and echinocandins. Previously it has only been reported as
a cause of onychomycosis, endocarditis and extrinsic allergic alveolitis. MALDI TOF-MS biotyper
is a rapid and effective method of identification of this species.
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Purpose:
Mycoses play an important role both in human and animal health, also because of their possible
zoonotic role. Furthermore, in some cases, therapy management can be difficult, since some fungal
strains may be resistant to common antifungal drugs. As in human medicine, the resistance seems
to be closely related to the extensive use of antifungals in the treatment of mycotic infections in
veterinary medicine as well. In this work, antifungal drug resistance mechanisms have been
investigated in Aspergillus (A.) fumigatus strains isolated from animals in Italy.
Methods:
Three A. fumigatus strains isolated from animals with clinical mycoses have been screened for
cyp51A gene and promotor region through PCR assay. Amplification conditions for the cyp51A and
promotor were similar, with the exception of annealing temperature (56°C and 58°C, respectively).
The amplified products were purified using Illustra Exoprostar1-step (Ge Healthcare Life Science,
UK) and sequenced with the Big-Dye Terminator cycle sequencing kit (applied Biosystem)
accordintg to manufacturer’s instructions.
Results:
Agarose gel analysis of the amplified PCR products revealed the presence of a band for cyp51A and
promotor of about 1500bp and 600bp, respectively. The final sequences were submitted to a basic
local alignment search tool (BLAST) analysis to verify specific amplification. Alignments in the
GenBank-European nucleotide archive database revealed that there was no mutation of cyp51A and
tandem repeat of promotor.
Conclusion:
A. fumigatus, one of the most common mold causing invasive aspergillosis in immunocompromised
individuals, is intrinsically resistant to fluconazole, despite other triazoles as itraconazole and
voriconazole are active against it, both in vitro and in vivo. The main mechanism accounting for
triazoles resistance in A. fumigatus are point mutations in the cyp51A gene encoding for a 14-α sterol
demethylase. Triazoles resistance in Aspergillus sp. can evolve during therapy, but resistant strains
are also detected in patients never been treated with azoles. These isolates are characterized by a
particular genetic alteration consisting of a 34-bp tandem repeat in the promotor, coupled or not with
a point mutation in a cyp51A target gene.
The results of our research show that the Italian strains investigated do not have a mutation in
cyp51A gene or in its promotor. This is an expected outcome since none of the A. fumigatus tested
was resistant to broth microdilution method and E-test. A challenge for the future research will be
extending the study to others A. fumigatus animal strains, to other Aspergillus sp. and genotyping
these strains.
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Purpose:
Invasive aspergillosis has emerged as a cause of morbidity and mortality in immunocompromised
human patients. About 85% of patients with invasive aspergillosis die. In human medicine more than
100 species of Aspergillus have been described but only few ones cause disease with any regularity
(Aspergillus fumigatus, A. flavus, A. terreus and A. niger). In veterinary medicine, their pathogenic
role and their possible resistance to antifungal drugs are not still completely understood. Therefore, it
could be interesting investigate the role of different strains of Aspergillus sp. isolated from animals.
Methods:
Three A. fumigatus, two A. terreus and one A. flavus strains have been isolated from animals
(avian species) with clinical respiratory aspergillosis and identified through cultural examination
(inoculation on Sabouraud dextrose agar and incubation at 37±1°C) and molecular analysis
(DNA extraction by boiling, end-point PCR with primers ITS4 and ITS5 and sequencing with
the Big-Dye Terminator cycle sequencing kit, Applied Biosystem®, according to manufacturer’s
instructions). The antifungal susceptibility for each strain have been tested with minimum inhibitory
concentration (MIC) using a commercial kit (SensititreY10®), where the plates were inoculated
with 100µl of fungal suspension and then incubated at 37±1°C for 24-72 hours. Anidulafungin,
micafungin, caspofungin, 5-fluorocitosin, amfotericin B, fluconazole, itraconazole, posaconazole
and voriconazole were tested.
Results:
The MIC test showed that all the strains were resistant to fluconazole (>256µg/ml). A. flavus and
A. terreus have been resulted resistant to anidulafungin, micafungin, caspofungin, 5-fluorocitosin
and amfotericin B while A. fumigatus showed susceptibility towards these drugs.
Conclusion:
Antifungal drug resistance is an emerging problem both in human and veterinary medicine. About
the resistance to fluconazole, our results are not unexpected because Aspergillus sp. molds are
intrinsically resistant to this drug. Moreover, A. flavus and A. terreus showed antifungal resistance also
to the echinocandins and to amphotericin B, despite the efficacy of these drugs towards Aspergillus
genus is commonly reported. However, A. terreus resistance to amphotericin B is described. Data
obtained suggest that further investigations might be necessary, in order to increase the number
of investigated strains isolated from animals and test their response towards the commonly used
antifungal drugs.
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Purpose:
Although most Mucorales species are saprophytic, a large number of these species can cause
severe infections, such as mucormycosis, especially among immunocompromised patients and/or
patients with granulocytopenia and diabetes. Mucormycosis, previously described as zygomycosis,
is associated with a great deal of morbidity and infections caused by Mucorales species among
patients receiving triazole prophylaxis, while it is now known that Mucorales are not susceptible to
voriconazol. For this reason, the prevalence of Mucorales species indoor was determined in distinct
occupational settings and dwellings, in independent projects, and azole-resistance was evaluated
among Mucorales species. Azole-resistant isolates were identified by a Mucorales-specific real time
PCR assay already tested in clinical samples.
Methods:
Mucorales isolates used in this study were obtained from different occupational settings (bakeries,
swine, taxis and waste-sorting) and indoor air quality assessments (rural and urban dwellings) under
different projects focusing on exposure to bioburden. Different matrices were used for bioburden
assessment: electrostatic dust cloth (EDC) from dwellings and bakeries; filters from air conditioning
system of the cabinets of taxis and fork lifters operating in waste-sorting industry; swine litter; and
raw materials (flour) from bakeries. Samples were washed and inoculated onto non-selective MEA
media and azole-resistance screening agar Saboraud media supplemented with 4 mg/L itraconazole,
1 mg/L voriconazole, or 0.5 mg/L posaconazole, and incubated at 27 °C for 3-5 days. Mucoralesspecific assay (Muc18S) real-time PCR (qPCR) was performed to achieve Mucorales identification
to genus level.
Results:
Overall, the prevalence of the Mucorales order among the settings was 35.7% in waste-sorting,
32.5% in bakeries, and 13.8% in dwellings (not found in swine farms and in taxis). Twenty Mucorales
isolates were grown in azole- supplemented media, from dwellings (11, EDC), bakeries (4, EDC;
1, flour), waste-sorting industry (2, air conditioning filters), taxis (1, air conditioning filter), and
swine (1, litter). Different types of underlying azole-resistance were found among the 20 isolates,
with 80% (16 out of 20) presenting resistance to 1 mg/L voriconazol, and the remaining to 4 mg/L
itraconazole. The genus Mucor was the most prevalent among voriconazol-resistant isolates (56.3%,
9 out of 16), followed by 6 isolates from Rhizopus sp., and 1 isolate from Rhizomucor sp.. Species
identified as resistant to itraconazol comprised 3 isolates from Mucor genus and 1 isolates from
Rhizopus sp.
Conclusion:
The bioburden present in environmental samples, either from occupational settings or dwellings, is
often complex, thus, Mucorales might be underestimated in non-selective media (e.g., MEA) if other
fungal species prevail. Considering the clinical relevance of Mucorales order, prevalence and azoleresistance surveillance should be ensured in different occupational and indoor environments, besides
clinical facilities. Culture based-methods with supplemented media should be applied followed by a
more refined molecular tool such as ITS identification.
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Purpose:
Azole resistance in Aspergillus fumigatus is primarily associated with point mutations in the gene
cyp51A encoding lanosterol 14α-demethylase or increased expression of Cyp51A, the target enzyme
of azole antifungal agents. Although several mutations possibly linked to low susceptibility have
been reported so far in azole resistant isolates, only a few studies have been conducted to prove that
the mutation could contribute to decreased azole susceptibility. Here, we genetically investigated the
mutations in the Cyp51A of a clinical isolate from a patient with long-term voriconazole treatment.
Methods:
A strain was isolated from the sputum of a 74-years-old male receiving long-term voriconazole
for CPPA, chronic progressive pulmonary aspergillosis. Molecular identification of the isolate was
performed as well as morphological observation by nucleotide sequence of ITS-D1/D2 region and
β-tubulin gene. To evaluate the impact of found mutations in clinical isolates, PCR-amplified DNA
fragments containing cyp51A with or without the mutation of interest and hygromycin marker were
introduced simultaneously with Cas9 and guide RNA into protoplasts of the azole resistant clinical
isolate. Nucleotide sequencing of the cyp51A gene of recombinant strains were performed to verify
mutations. Antifungal susceptibility testing was performed by Etest or CLSI broth microdilution
method.
Results:
The isolate from the CPPA patient was identified as A. fumigatus. The isolate demonstrated very
high MICs of itraconazole (>8 µg/ml) and voriconazole (8 µg/ml), determined by CLSI method.
Nucleotide sequencing of the cyp51A gene revealed the mutations in Gly138Ser (GGC->AGC)
and Asn248Lys (AAT->AAA) when compared with cyp51A of the azole susceptible isolates Af293
and AfS35. To test which residue causes decreased azole susceptibility, amino acid Ser138 and/
or Lys248 were replaced with Gly and/or Asn, respectively, in the azole resistant isolate by Cas9/
CRISPR-mediated homologous recombination with PCR fragment containing hygromycin marker.
Voriconazole susceptibility testing by Etest of recombinant strains showed an increased susceptibility
by the replacement of Ser138 by Gly, not Asn248 by Lys, indicating that a mutation at Ser138 of the
two residues is contributed to voriconazole resistance in the clinical isolate.
Conclusion:
Serine at position 138 of the Cyp51A predominantly contributes to low susceptibility in the azole
resistant isolate from a CPPA patient. Genetic recombination, which has been hampered so far in
clinical isolates, can be now achieved using Cas9/CRISPR genome editing. This technique could be
useful to investigate azole resistant mechanism by other point mutation of Cyp51A.
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Purpose:
Aspergillus fumigatus (Af), a fungal opportunistic pathogen, and Stenotrophomonas maltophilia
(Sm), a gram-negative bacillus, can form biofilms, especially in the respiratory tract of immuno
compromised or cystic fibrosis patients. In biofilms, microorganisms are embedded in an extracellular
matrix, which may confers protection against antimicrobial drugs. We recently developed an in
vitro mixed biofilm (Melloul et al. 2016) to analyse interactions between Af and Sm. The aim of
the present study was to test the in vitro antimicrobial susceptibility of single and mixed biofilms
associating Af and Sm.
Methods:
Development of in vitro mixed biofilm was performed by simultaneous static co-cultures of Af
(ATCC 13073-GFP) and Sm (ATCC 13637) in 96-well plates for 24 h at 37°C. The effect of
antimicrobial drugs was assessed on planktonic cells (conidia and/or bacteria) and on single and
mixed 24h-old biofilms. Antimicrobial susceptibility was evaluated for 5 antifungal (amphotericin B,
itraconazole, voriconazole, posaconazole and caspofungin) and 4 antibacterial drugs (trimethoprimsulfamethoxazole, levofloxacin, rifampicin and colistin). To evaluate the effects of the drugs (range
of 0.0156-16 µg/mL) on planktonic cells, we used the EUCAST methodological recommendations
for the determination of the minimal inhibitory concentration (MIC), or minimum effective
concentration (MEC) for echinocandins. To evaluate the effects of the drugs (range of 0.015664 µg/mL) on 24 h-old biofilms, we used microscopic (CLSM, SEM), spectrophotometric (cell
viability with XTT assay for the determination of the minimal biofilm inhibitory concentration
(MBIC)) and qPCR analyses.
Results:
The analysis of Af cell viability showed a higher activity of amphotericin B, azoles and caspofunginin
on fungal cells (MIC ≤1 µg/mL) compared to 24 h-old fungal biofilm (MBIC ≥16 µg/mL). In parallel,
all antibacterial drugs had similar effect on bacterial cells and on bacterial 24 h-old biofilm (MIC
≤4µg/mL). qPCR analyses of mixed biofilm revealed no activity of antibacterial drugs on fungal
(107conidia/mL) and bacterial (108bacteria/mL) growth, even with high concentration (32 µg/mL).
Conversely, antifungal drugs ≥16 µg/mL in mixed biofilm induced an average decrease of 5 log
conidia/mL and 4 log bacteria/mL compared to control without treatment.
Conclusion:
Quantification by qPCR allowed us to evaluate fungal and bacterial growth more precisely in order
to estimate the effect of antimicrobial drugs on each species. The 24 h-old biofilms were more
tolerant to antimicrobial drugs than planktonic cells. These preliminary results may indicate that
A. fumigatus protects S. maltophilia from antibacterial drugs in mixed biofilms, but further studies
are needed to precise the role of each microorganisms in mixed biofilm.
Melloul E et al.PLoS One. 2016.21;11(11):e0166325.
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HSP90 CONTROLS CASPOFUNGIN PARADOXICAL EFFECT OF
ASPERGILLUS FUMIGATUS VIA THE MITOCHONDRIAL RESPIRATORY
CHAIN
M Aruanno*, D Bachmann, D Sanglard, F Lamoth
Institute of Microbiology, Lausanne University Hospital, Lausanne, Switzerland

Background:
The ubiquitous filamentous fungus Aspergillus fumigatus is an opportunistic pathogen responsible of
invasive aspergillosis in immunosuppressed patients. While voriconazole is the first-line treatment,
echinocandins (e.g. caspofungin) may be used as salvage or adjunctive therapy. The antifungal activity
of caspofungin is limited and a paradoxical effect (i.e. loss of efficacy at higher concentrations) is
observed, which may be of clinical relevance. We have previously demonstrated the role of the
heat shock protein 90 (Hsp90) in the caspofungin paradoxical effect, but the mechanisms by which
Hsp90 controls this phenomenon are unclear.
Objective:
To elucidate the Hsp90-dependant mechanisms of the caspofungin paradoxical effect in Aspergillus
fumigatus.
Methods and Results:
In order to identify the genes under the control of Hsp90 in response to caspofungin, we performed
transcriptomic analysis (RNA seq) in the wild-type strain (Ku80) and in the Hsp90 mutant repression
strain (pthiA-Hsp90, in which the paradoxical effect is abolished) in the absence and in the presence
of caspofungin at paradoxical effect concentration (2 µg/ml). Most genes involved in caspofungin
stress response were able to increase in pthiA-Hsp90 similar to Ku80 with the exception of the genes
of the mitochondrial respiratory chain (MRC), in particular complex I (NADH dehydrogenases).
Caspofungin paradoxical effect could be abolished with an inhibitor of MRC complex I (rotenone),
but not with downstream MRC inhibitors (antimycin A, oligomycin), which further supported the
role of MRC complex I in this effect. The activity of the mitochondria was assessed by fluorescence
microscopy (MitoTracker™ Red CM-H2Xros) and measurement of ATP production in mycelial
lysates (CellTiter-Glo® Luminescent Cell Viability Assay). Caspofungin induced a significant
increase of fluorescence and ATP production in the wild-type Ku80. While basal ATP levels were
higher in pthiA-Hsp90 compared to Ku80, no significant increase of ATP was observed under
caspofungin exposure.
Conclusions:
These results suggest a role of the mitochondrial respiratory chain (complex I) and ATP generation
in caspofungin stress adaptation and paradoxical effect, which is under the control of Hsp90.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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RAPID INDUCTION OF REVERSIBLE AZOLE RESISTANCE IN
ASPERGILLUS FUMIGATUS
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Background:
The ubiquitous filamentous fungus Aspergillus fumigatus is an opportunistic pathogen responsible of
invasive aspergillosis (IA) in immunosuppressed patients. Voriconazole is the first-line treatment of
IA, but emergence of resistance has been reported all around the world. Azole resistance is generally
due to mutations in the cyp51A gene encoding the target enzyme (lanosterol α14-demethylase) and/
or a sequence duplication in the cyp51A promoter. However, other mechanisms of adaptation or
resistance to azoles may exist.
Objective:
To investigate mechanisms of stress adaptation and/or resistance to azoles in A. fumigatus, which are
not related to cyp51A mutations.
Methods and Results:
A. fumigatus wild-type strain (Ku80) was exposed to sub-inhibitory concentrations of voriconazole
on 10 successive agar plates. Voriconazole minimal inhibitory concentration (MIC) of this azoleexposed strain (Ku80R) was significantly increased compared to the parental strain (4 µg/ml vs
0.25 µg/ml). Increased posaconazole MIC were also observed (1 µg/ml vs 0.12 µg/ml). Successive
cultures of Ku80R on azole-free agar plates resulted in partial reversion of the resistance. Sequencing
of the entire cyp51A gene and promoter did not show any mutation.
Transcriptomic analyses were performed with wild-type Ku80 and Ku80R in the absence or presence
of voriconazole (2 µg/ml for 2h). Seven transporters of the ATP Binding Cassette (ABC) and Major
Facilitator Superfamily (MFS) were significantly overexpressed in the presence of voriconazole in
wild-type Ku80 (AbcC, AbcD, AbcE, AtrI, AtrR, Mdr1 and MfsC). In Ku80R, several transporters
exhibited significant higher expression compared to Ku80 under basal conditions (no treatment) and/
or in the presence of voriconazole (AbcB, AbcD, AtrI, Mdr1, MfsC). Basal expression of cyp51A
and other genes of ergosterol biosynthesis was also increased in Ku80R compared to Ku80.
Conclusions:
We could rapidly induce reversible pan-azole resistance in A. fumigatus by exposure to subinhibitory
voriconazole concentrations and our transcriptomic data showed that this adaptation to azole stress
was probably due to overexpression of the target gene cyp51A and of some ABC and MFS transporters.
These results suggest that voriconazole treatment at infra-therapeutic blood concentrations (below
MIC) may have deleterious consequences with development of drug tolerance.
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INSIGHT INTO A PUTATIVE FARNESYLTRANSFERASE COX10INVOLVED AZOLE RESISTANCE IN ASPERGILLUS FUMIGATUS
Y Li*, C Zhang, X Wei, H Wang, L Lu
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Introduction:
The opportunistic fungal pathogen Aspergillus fumigatus causes invasive fungal infections (IFIs),
which have a high mortality rate among immunosuppressed patients. The abuse of azole antifungals
results in serious drug resistance in clinical therapy for IFIs. Thus, a thorough understanding of azole
drug resistant mechanism is necessarily required for avoiding drug resistance happening. In previous
study, by mimicking a long-term azole exposure environment, we have obtained 105 independent
isolates conferring azole resistance with non-cyp51A mutations. Among these resistant isolates, one
isolate embedding a new mutation in a yeast farnesyltransferase Cox10 homolog in A. fumigatus
confers azole resistance was identified.
Methods:
To identify the function of Cox10 and the relationship between Cox10 and drug resistance, we
confirm the function through systematically genetic and phenotypic analysis and use real-time PCR
to verify the expression level of drug pump searched by RNA-seq. Exploring the Cox10 affects
function of calcium response through microscopy observation and analysis for the [Ca2+]c dynamics
in living cells expressing the calcium reporter aequorin.
Results:
Accompanied with azole tolerance, defects of cox10 also cause in vitro reduced-colony growth,
decreased sporulation, abnormal cell wall composition and in vivo attenuated mice virulence
compared to its reference strain. And azole tolerance has coincidence with the ability of cox10 and
cox15-involved heme A biosynthesis. Furthermore, RNA-seq data suggest that cox10 mutants are
able to significant induce overexpression of mRNA for drug pumps mdr1, mdr4, abcC and cdr2.
Notably, more drug resistances induced by cox10 mutants are matched to more that of overexpressed
degrees of drug pumps. Interestingly, the microscopy observation found the drug-tolerance cox10
mutant had the abnormal persistent nucleus-localization for the transcription factor GFP-CrzA,
the cox10 mutant truly displayed over-activated cytoplasmic calcium responses but with reduced
mitochondrial calcium oscillation.
Conclusion:
In summary, compromised growth defects induced by defects of Cox10 possibly are related to
antifungal drug tolerance. And the overexpression of mRNA for drug pump in the cox10 mutation
is potentially major reason for drug resistance. Furthermore, azole resistance or tolerance caused by
the cox10 mutation might be due to abnormal activation of calcium signaling induced by defects of
cox10.
*Correspondence to: Ling Lu, Email: linglu@njnu.edu.cn
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Purpose:
In vivo evaluation of new therapeutic strategies for the treatment of invasive aspergillosis is needed
due to emergence of azole-resistance in Aspergillus fumigatus. The use of rodent models is costly
and may be limited by ethical considerations. Evaluation of antifungal efficacy in mini-host models
such as Galleria mellonella is a promising alternative. The aim of our study was to develop an
invasive Aspergillus infection in larvae of G. mellonella to evaluate the efficacy of antifungals.
Methods:
Two clinical isolates of A. fumigatus (HEGP064 and HEGP4017) were used to develop the model.
Preliminary studies (with conidia suspensions at 105 to 108 conidia/mL) were performed to
determine the concentration that caused 90% mortality (Lethal Dose 90, LD90) at 7 days postinfection (PI). The presence of an invasive infection was demonstrated by direct examination of
tissues (Gomori-Grocott staining) and by histopathology (HES staining). After that, groups of
10 larvae were infected with the LD90 and treated with voriconazole (VRZ, [Vfend®] at 0.5, 1, 4,
and 8 μg/larva) or amphotericin B (AMB, [Fungizone®] at 0,5, 1, and 4 μg/larva). Animals were
treated with 3 injections at 2, 24 and 48 h after infection. The mortality was estimated daily for
7 days. Pharmacokinetics of VRZ in non-infected larvae was determined in the hemolymph by high
performance liquid chromatography-mass spectrometry.
Results:
After infection, an invasive aspergillosis was obtained as shown by the presence of hyphae in
tissues. The LD90 values for the HEGP064 and HEGP4017 isolates were 4.38×107 and 1.89×
108 CFU/mL, respectively. In infected and untreated groups, mortality was at least 90% on day 7
PI. In larvae treated with VRZ, the mortality rates were 40% and 10% for HEGP064 and were 70%
and 20% for HEGP4017 for 4 and 8 μg/larva, respectively (p=0.0001 compared to the control). In
larvae treated with AMB, the mortality rates were 60% and 30% for HEGP064 and were 65% and
55% for HEGP4017 for 1 and 4 μg/larva, respectively. VRZ level in the hemolymph in uninfected
larvae showed a peak at 17 μg/mL after 30 min and then gradually decreased to a trough level of
0.46 µg/mL at 24h.
Conclusion:
G. mellonella is a reliable model for inducing invasive aspergillosis. When animals were treated
with VRZ and AMB, a clear dose-response was observed. This model could be used for screening
and evaluation of different therapeutic strategies against Aspergillus spp.
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RNA INTERFERENCE-DEPENDENT EPIMUTATIONS AS A MECHANISM
OF DRUG RESISTANCE IN MUCOR CIRCINELLOIDES
Z Chang1*, RB Billmyre2, SC Lee3, J Heitman1
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3
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Introduction:
The opportunistic fungal infection mucormycosis is notable for high mortality as well as increasing
incidence. Treatment is complicated by the fact that Mucor circinelloides, a major cause of
mucormycosis, demonstrates high intrinsic resistance to most antifungal agents. However, the
mechanisms driving this extensive resistance remain poorly understood.
Purpose:
Previous work demonstrated that Mucor is capable of developing transient resistance to the antifungal
FK506 through a novel, RNA interference (RNAi) dependent mechanism known as epimutation.
Epimutants silence the drug target gene and can be selected by exposure to FK506; the target gene
is re-expressed in these strains following passage without selective pressure. This silencing process
involves the generation of small RNAs (sRNA) against the target gene via core RNAi pathway
proteins. We investigated whether this novel mechanism plays a role in Mucor’s intrinsic resistance
to additional antifungal agents.
Methods:
We studied the development of resistance to the antifungal agent 5-fluoroorotic acid (5-FOA).
5-FOA resistant isolates were generated from multiple strains of Mucor. sRNA hybridization was
then used to identify epimutant strains which induce resistance through selective silencing of either
of the target genes, pyrF or pyrG. sRNA expression was further characterized via analysis of sRNA
libraries. Transience of epimutant-derived resistance was determined by passages on nonselective
media followed by repeat sRNA hybridization and library generation.
Results:
We have identified epimutants that exhibit resistance to 5-FOA without mutations in either pyrF
or pyrG. sRNA hybridization documented the presence of sRNA against pyrF or pyrG in these
epimutants, which is lost after reversion to drug sensitivity. Analysis of sRNA libraries generated
from these epimutants demonstrated expression of sRNA against the pyrF and pyrG loci, respectively,
without evidence of increased expression in other loci.
Conclusion:
From this work, we conclude that epimutation serves as a general mechanism capable of targeting
multiple genes, and thus enables Mucor to develop resistance to a variety of antifungal agents.
Elucidation of the role of RNAi in epimutation affords a fuller understanding of mucormycosis, as
well as of fungal pathogenesis and drug resistance more generally.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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EARLY DETECTION BY PYROSEQUENCE PROFILING REVEALS
TRIAZOLE RESISTANCE IN CHRONIC PULMONARY ASPERGILLOSIS
AND ALLERGIC BRONCHOPULMONARY ASPERGILLOSIS PATIENT IN
THE UK
L Novak-Frazer1,2*, D Hassan2, S Hill2, R Masania2, D Denning1,3, C Moore1,2,
R Rautemaa-Richardson1,2,3, M Richardson1,2
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Purpose:
A significant proportion of patients with chronic pulmonary aspergillosis (CPA) and allergic
bronchopulmonary aspergillosis (ABPA) who attend the National Aspergillosis Centre (Manchester,
UK) harbour triazole-resistant Aspergillus fumigatus, mainly attributable to acquired polymorphisms
in the target site, cyp51A. High volume culture (HVC) developed by our laboratory to improve the
growth of fungal isolates from respiratory samples allows identification and EUCAST susceptibility
testing although culture positivity remains low (25-42%) even when elevated qPCR for Aspergillus
spp. is demonstrated. We developed an assay for patient respiratory samples to elucidate whether
we could detect polymorphisms in cyp51A in clinically unresponsive patients on long-term azole
therapy at the first signs of therapeutic failure.
Methods:
Patients were identified at weekly medical multidisciplinary team meetings as potentially failing
therapy when positive Aspergillus spp. qPCR but negative HVC results were obtained in the context
of adequate antifungal drug levels. Their sputum or bronchopulmonary lavage (BAL) samples,
already extracted and assayed for the presence of Aspergillus spp. rDNA as per routine practice
at the Mycology Reference Centre Manchester (MRCM), underwent nested PCR amplification of
cyp51A, yielding biotinylated products for subsequent pyrosequencing using the Qiagen Advanced
PyroMark system. Positions at gene locations G54, L98, Y121, P216-F219-M220 and T289 were
assayed as well as possible insertions in the promoter region of cyp51A and results were confirmed
by Sanger sequencing.
Results:
Of the one hundred fourteen patient samples analysed since March 2017, 29 were reported with no
polymorphisms, 20 with cyp51A polymorphisms, 38 are in progress, 16 were processed only by
Sanger sequencing and 11 failed to be amplified. Of the polymorphisms reported, 2 were TR34 and/
or L98H, 5 were G54 (E, R or V) and 13 were Y121F/T289A polymorphisms but the latter without the
accompanying TR46 insertion. When HVC was available (for validation purposes), pyrosequencing
results were in agreement with the susceptibilities derived by EUCAST broth micro-dilution testing
only half the time, possibly due to amplification insensitivity or PCR inhibition but also when mixed
species and species other than A. fumigatus were prominent in patient samples or resistance was
due to non-cyp51A polymorphisms. Sanger and pyrosequencing results were generally concordant,
although pyrosequencing could discriminate subtleties in mixed samples while Sanger offered
whole gene coverage.
Conclusion:
Pyrosequencing can identify A. fumigatus cyp51A polymorphisms in patient samples at the earliest
signs of treatment failure when culture fails and susceptibility testing is not possible. The impact of
therapeutic management in light of resistance profiling is now being investigated in the context of
antifungal drug stewardship and patient benefit. Having overcome considerable technical difficulties,
this assay will be made available to all, including new, patients attending the National Aspergillosis
Centre not only those failing triazole therapy.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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EVALUATION OF ISAVUCONAZOLE ETEST® STRIPS AND COMPARISON
WITH EUCAST METHODOLOGY FOR SUSCEPTIBILITY TESTING OF
ASPERGILLUS FUMIGATUS ISOLATES FROM PATIENTS WITH CHRONIC
PULMONARY ASPERGILLOSIS (CPA)
N Maguire2, C Moore1,2*, L Novak-Frazer1,2, R Masania2, R Rautemaa-Richardson1,2,3,
M Richardson1,2
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Purpose:
Susceptibility testing of moulds is an important tool in managing patients with fungal infections
and monitoring resistance. The European Committee on Antimicrobial Susceptibility Testing
(EUCAST) has established a standardized but technically demanding method for susceptibility
testing of moulds.. An alternative method is Etest®, a strip containing a gradient of drug. Etest®
is easier and faster to perform, thus may be useful in routine microbiology laboratories. This study
evaluated Etest® strips for assessing susceptibility of A. fumigatus isolates from patients with CPA
to isavuconazole and to compare the results with those using the EUCAST method.
Methods:
A total of 41 isolates, previously reported with a range of MICs to azoles were used: 22 fully
susceptible isolates (controls) and 19 isolates with an elevated MIC to isavuconazole and a range
of susceptibility profiles to the other azoles by the EUCAST method. Four of the control isolates
were from environmental sources; all other isolates were obtained from patients with CPA. Etest®
manufacturer guidelines recommend reading at 80% inhibition after 24-48 hours, depending on
growth. In this study, Etest® susceptibilities were read by two independent assessors at both 80%
inhibition (80%IE) and full inhibition endpoint (FIE) at 24 and 48 hours. Results were used to
calculate concordance with EUCAST and also between the two readers. Isolates were confirmed
as A. fumigatus by Sanger sequencing, and their CYP51A sequences were analysed for mutations
which may confer antifungal resistance.
Results:
Concordance (within 2 dilutions) between Etest® and EUCAST was highest when Etest® was read
at FIE (78-95% and 88-90% concordance (depending on reader) at 24h and 48h, respectively),
and agreement between readers was high (88 and 94% at 24 and 48h, respectively), compared
with 80% IE (57-65% and 63-82% concordance with EUCAST, at 24 and 48h respectively). Two
isolates, showing atypical growth and classified as pan-azole resistant by the EUCAST method,
demonstrated poor growth in Etest® after 48h. However, after 7 days incubation, growth was
evident around the Etest® strip. This suggests that slow-growing, resistant isolates may be misclassified as susceptible with Etest® strips. Eight isolates had polymorphisms in the cyp51A gene.
Three were classified as susceptible by both methods, and each contained different polymorphisms,
with none known to confer resistance. Of the five isolates classified as resistant by EUCAST, three
contained known resistance mutations. Of these, two were resistant by Etest® but the other isolate
showed susceptibility. One isolate, mono-resistant to isavuconazole by EUCAST, but susceptible
by Etest®, was found to contain polymorphisms at codons F46Y, M172V and E427K, previously
reported as unlikely to cause resistance. The remaining isolate, resistant by both methods, contained
a polymorphism at codon I301N, not previously reported.
Conclusion:
With typical A. fumigatus isolates, isavuconazole Etest® produces results comparable to the EUCAST
method when read at FIE, confirming previous reports. As such, a revision to the recommended
reading endpoint may be beneficial. However, Etest®, susceptibility testing of atypical isolates from
CPA patients on long-term azole therapy may be more problematic, especially in the non-specialist
laboratory.
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V Mortezaee1*, F Bongomin2, N Hedayati3, MS Mirenayat4, MT Hedayati1
Invasive Fungi Research Center (IFRC), Department of Medical Mycology and Parasitology/School of
Medicine, Mazandaran University of Medical Sciences, Sari, Iran
2
National Aspergillosis Centre, Education and Research Centre, Wythenshawe Hospital, Manchester
University NHS Foundation Trust and Division of Infection, Immunity and Respiratory Medicine, Faculty of
Biology, Medicine and Health, The University of Manchester, UK
3
Student Research Committee, Mazandaran University of Medical Sciences, Sari, Iran
4
Chronic Respiratory Diseases Research Center, National Research Institute of Tuberculosis and Lung
Diseases (NIRTLD), Shahid Beheshti University of Medical Sciences, Tehran, Iran
1

Purpose:
Aspergillus section Fumigati includes species that commonly cause life-threatening infections
in humans and animals. This section currently comprises more than 50 species of Aspergillus.
Morphological characteristics and microscopic features are not sufficient for distinguishing between
species of the Aspergillus section Fumigati; therefore molecular techniques are routinely used. This
study sought to evaluate antifungal susceptibility patterns of Aspergillus spp. within the section
Fumigati.
Methods:
A literature search was conducted on published studies that employed antifungal susceptibility testing
on Aspergillus species within the section Fumigati using PubMed and Google Scholar between years
1997 and 2017. Key search words included ‘Aspergillus fumigatus’, ‘Aspergillus section Fumigati’,
‘antifungals’, ‘Aspergillus lentulus’, ‘triazoles resistance’, ‘Neosartorya fischeri’, ‘Neorsartorya
pseudofischeri’, and ‘Neorsartorya hiratsukae’.
Results:
Eighty-nine studies reporting susceptibility patterns of Aspergillus spp. Included in the section
Fumigati to amphotericin B, triazoles and the echinocandin classes of antifungals were reviewed.
A. fumigatus strains showing resistance to azole drugs has been reported, however, these isolates
have low minimum inhibitory concentrations (MICs) to amphotericin B. Resistance to the triazole
antifungal agents is remarkable in Aspergillus lentulus, Aspergillus udagawae and Aspergillus
pseudofischeri species. Aspergillus lentulus has been shown to exhibit more resistance to the currently
available antifungal agents; it has decreased in vitro susceptibilities to multiple antifungals, including
amphotericin B and the echinocandins. Aspergillus udagawae and Aspergillus pseudofischeri have
shown variable sensitivity to triazoles with high itraconazole, voriconazole and ravuconazole MICs.
Conclusion:
Antifungal susceptibility patterns vary significantly in Aspergillus species of different sections,
particularly within the section Fumigati. Molecular methods are needed for the correct identification
of members of Aspergillus section Fumigati to the species level. This information enables clinicians
to optimize treatment of aspergillosis with improved treatment outcomes.
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ASPERGILLUS SPECIES GROUNDNUT SEED INVASION AS INFLUENCED
BY SOIL SOLARIZATION AND TIME OF PLANTING
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Purpose:
A wide range of abiotic and biotic stresses negatively impact groundnut production in the field and
generally contributes to the reduced quality of marketed peanut in Ethiopia and Africa. Groundnut
is economically important oil and food crop and is one of the most susceptible crops to aflatoxin
contamination yet it is a major staple, widely cultivated and consumed in Africa. However, owing to
lack of appropriate management practices, Aspergillus fungi and subsequent aflatoxin contamination
can be an extremely serious health problem. Soil solarisation could increase the soil temperature and
could minimize fungal inoculum in the soil. Use of different planting times could help overcome
conditions of drought stress and elevated soil temperature which are known to favour pre-harvest
aflatoxin contamination.
Methods:
Laboratory and field experiments were conducted in northern Ethiopia, at two locations to determine
the effect of soil solarization on Aspergillus spp. inocculum in the soil and to evaluate the effect of
soil solarization and time of planting on A.flavus seed invasion. Soil temperature has measured three
times per day using digital thermo meter. Eighty soil samples were taken in three rounds and analyzed
for aflatoxigenic population. Seed samples (80) of the three varieties were plated on Czapek-Dox
Agar medium. Individual and total cfu g-1of soil was determined before, after solarization and at
harvest. different species of Aspergillus were isolated form seed and soil samples and identified
morphologically.
Results:
Soil solarization reduced fungal inoculums. Aspergillus flavus, A. parasiticus, A. niger and
A. terreus were identified. Aspergillus flavus and A. parasiticus were found reduced by 53.8 and 45%
cfu g-1 in Ramma and 36.4 and 44% cfu g-1 at 5 and 10cm soil depths at Mayweyni, respectively,
after soil solarization in the solarized plots than the nonsolarized plots.Aspergillus niger was found
the most dominant species (0.6 x 103 and 1.6 x103cfu g-1soil) at 5cm soil depths in Mayweyni and in
Ramma, respectively. At harvest, Fusarium spp., A. flavus and A. terreus were detected from soils.
Three Aspergillus species namely, A. flavus (32.8%), A. niger (22.5%), and A. parasiticus (15.51%)
were isolated from seed samples and early planting of the varieties showed the lowest level of seed
invasion by A. flavus (32.8%).
Conclusion:
Improved production in the field, storage, adequate soil solarization, with adequate soil moisture can
increase groundnut yield and quality and minimize aflatoxin contamination. Hence, pre-harvest seed
invasion of groundnuts could be minimized by using soil solarisation and appropriate agronomic
practices, i.e. using appropriate planting times and planting suitable varieties.
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Purpose:
To evaluate the anti-Aspergillus activity of endophytes isolated from a medicinal plant Berberis
lyceum
Methods:
Six endophytic fungi were isolated from the leaves of medicinal plant Berberis lycium and the isolated
species were identified phenotypically and genotypically. The fungal cultures were further grown
and the culture was extracted by two organic solvents methanol and ethyl acetate. The screening was
carried out using the disc diffusion method and microbroth dilution assay against three fungal strains
of Aspergillus i.e. Aspergillus fumigatus, Aspergillus flavus and Aspergillus niger.
Results:
Minimum inhibitory concentration of extracts was determined by microtiter dilution assay. Ethyl
acetate extract of Pestalotiopsis microspore IP-310showed maximum activity against A. fumigatus
(0.65 mg/ml). The ethyl acetate extracts Pestalotiopsis microspore IP-310 was further evaluated
for its anti-Aspergillus potential using disc diffusion assay. Maximum zone of inhibition found was
14.5 ± 0.5 mm against A. fumigatus.
Conclusion:
These results indicate that endophytic fungi P. microspore isolated from medicinal plant Berberis
lyceum could be a potential source of bioactive compounds against Aspergillus Sp. and may find
potential use in pharmaceutical industry.
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ANTIRADICAL, ANTIFUNGAL AND ANTI-INFLAMMATORY POTENTIALS
OF MONODORA MYRISTICA, XYLOPIA AETHIOPICA AND XYLOPIA
PARVIFLORA (ANNONACEAE) ESSENTIAL OILS
IF Kenfack Tsague, PM Jazet Dongmo, I Bakarnga-Via, M Simo Kamdem, F Fekam Boyom,
P-H Ambam Zollo
Department of Biochemistry, University of Yaounde1, Yaoundé, Cameroon

Background and Purpose:
Treatments with immunosuppressive drugs and the spreads of AIDS have meant that diseases caused
by weaknesses in the immune system of humans are becoming more and more prevalent. Associated
with these problems is an increasing predisposition to opportunistic fungi attack. Among fungi,
species of the genus Aspergillus have a great impact as human and animal pathogens. They are
responsible of mycotic infections (aspergillosis) related with the production of free radicals, which
in excess create an unbalance state, exposing the body to oxidative stress related diseases. In order
to control these fungal infections and oxidative stress, we investigated the chemical composition,
antiradical, antifungal and anti-inflammatory potentials of essential oils from fruits of three
Annonaceae species Monodora myristica, Xylopia aethiopica and Xylopia parviflora.
Methods:
The essential oils were extracted by hydrodistillation and their chemical composition analyzed using
GC and GC/MS. The antiradical activity was tested using DPPH free radical scavenging assay. The
antifungal activity was evaluated on Aspergillus fumigatus, Aspergillus flavus and Aspergillus niger
by Agar dilution method and the anti-inflammatory potential was evaluated by the in vitro inhibition
action of essential oil on soybean 5-lipoxygenase.
Results:
The chemical analysis showed that these essential oils are mainly constituted of monoterpenes, the
major components being α-phellandrene (57.8%) and p-cymene (12.7%) for M. myristica, β-pinene
(46.9%) and α-pinene (16.8%) for X. parviflora and lastly β-pinene (25.8%) and α-pinene (11.5%)
for X. aethiopica. The in vitro antiradical properties showed that X. aethiopica had the highest
activity (SC50= 3.50 ± 0.01 g /l) compared to M. myristica (SC50= 4.2 ± 0.02 g /l) and X. parviflora
(SC50 = 5.62 ± 0.03 g/l). Concerning antifungal activity, X. parviflora was the most active
(4 mg/ml ≤ MIC ≤ 5.75 mg/ml) followed by X. aethiopica (5 mg/ml ≤ MIC ≤ 7.5 mg/ml) and lastly
M. myristica (9 mg/ml ≤ MIC ≤ 10.25 mg/ml). These essential oils are endowed with statistically
different anti-inflammatory potential which are very weak compared to that of NDGA. The
IC50 ranged from (515 ± 12.73) ppm for X. Aethiopica, (1164 ± 8.49) ppm for M. myristica, to
(1829 ± 9.90) ppm for X. parviflora.
Conclusion:
These results show that essential studied represent a source of natural substances with antiradical,
antifungal and anti-inflammatory properties which can be used for the prevention of oxidative stress
related diseases.

- 100 -

33

ENVIRONMENTAL SURVEY AND SUSCEPTIBILITY PATTERN OF
ASPERGILLUS SPECIES FROM SIX SELECTED LOCAL GOVERNMENT
AREAS IN LAGOS, NIGERIA
RO Oladele1,2*, C A Campbell1, FA Bongomin3
Department of Medical Microbiology & Parasitology, College of Medicine, University of Lagos, Nigeria
Division of Infection Immunity and Respiratory Medicine, The University of Manchester, UK
3
National Aspergillosis Centre, The University of Manchester, UK
1
2

Background:
Aspergillus species are the second most common cause of opportunistic fungal infections after
Candida spp., they are ubiquitous in nature. The prevalence of azole-resistant Aspergillus isolates in
the environment is an emerging issue globally, and this is attributed mainly to the extensive use of
agricultural fungicides. The present study is aimed at determining the distribution and susceptibility
pattern of Aspergillus spp. in the environment in Lagos state, Nigeria.
Methods:
Six Local Government Areas (LGAs); Yaba-Mainland, Isolo, Itire-Ikate, Alimosho, Mushin and
Surulere were selected for soil sampling in this study. 10mg of soil samples were collected from
different sites in each LGA. The soil samples were examined to determine the distribution and
mycology of Aspergillus spp. Serial dilutions were made using sterile distilled water and inoculated
on Sabouraud’s Dextrose Agar, supplemented with chloramphenicol (50mg/L) and incubated at
37oC for 7 days. Isolates were identified using direct microscopy. Susceptibility testing was done
and results interpreted according to European Committee on Antimicrobial Susceptibility Testing
(EUCAST) breakpoints for minimum inhibitory concentrations (MIC).
Results:
A total of 168 soil samples were collected from the six LGAs in Lagos state. Aspergillus spp.
(117/168) were the most ubiquitous followed by Curvularia sp (58/168) and Penicillium spp.
(52/168). Of the Aspergillus spp; A. niger 50(43%) was most frequently isolated followed by A. flavus
37(32%). In Yaba-Mainland LGA, only three species of Aspergillus spp. were isolated; A. niger
12(48%), A. flavus 9(36%) and A. fumigatus 3(12%). Four species; A. niger (13%), A. flavus (26%),
A. fumigatus and A. terreus (9%) were isolated from Surulere LGA. Mushin LGA had the least
number of Aspergillus spp. but more of other saprophytic molds. Alimosho, Isolo and Itire-Ikate
LGAs accounted for all species of Aspergillus except A. fumigatus but differed in terms presence of
other molds. All Aspergillus spp. isolates were susceptible to itraconazole and voriconazole. Other
fungi genera isolated in this study include Penicillium, Curvularia, Cunninghamella and Mucor
among others.
Conclusion:
This study has demonstrated the distribution and susceptibility pattern of Aspergillus spp in Lagos
state. This data will aid in designing guidelines in management of patients at risk of aspergillosis.
Table 1. Fungi diversity from the six LGAs
Fungi

Yaba

Mushin

Surulere

Alimosho

Itire-Ikate

Isolo

Penicillium sp

-

-

-

+

+

+

Curvularia sp

-

+

-

+

+

-

Microsporum audouinii

+

-

-

-

-

-

Cunninghamella bertholletiae

-

-

-

+

-

-

Mucor sp

+

-

-

-

+

-

Fusarium sp

-

+

-

-

-

-

Non-Candida spp. yeasts

+

+

+

+

-

-

Aspergillii

+

+

+

+

+

+
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Table 2: Distribution of Aspergillus spp. in Lagos state, Nigeria
Aspergillus spp.

Yaba-Mainland
n (%)

Mushin
n (%)

Surulere
n (%)

Alimosho
n (%)

Itire-Ikate
n (%)

Oshodi-Isolo
n (%)

A. niger

12(48.0%)

5(21.7%)

3(13.0%)

7 (30.4%)

13(56.5%)

10 (43.5%)

A. flavus

9 (36.0%)

4 (17.4%)

6 (26.1%)

4 (17.4%)

8 (34.8%)

6 (26.1%)

A. fumigatus

3 (12.0%)

-

2 (8.7%)

-

-

-

A. terreus

-

-

2 (8.7%)

4 (17.4%)

9 (39.1%)

5 (21.7%)

A. nidulans

-

-

-

2 (8.7%)

2 (8.7%)

1 (4.3%)

Figure 1: Percentage frequency of occurrence of Aspergillus spp. from the six LGAs
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ASSESSMENT OF SOME BIOACTIVE FRACTIONS AND COMPOUNDS
FROM THE ETHANOLIC LEAF EXTRACTS OF UVARIODENDRON
CALOPHYLLUM ON ASPERGILLUS FUMIGATUS AND ASPERGILLUS
FLAVUS WITH THEIR VIRULENCE FACTORS
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Purpose:
Aspergillosis is the name given to a wide variety of diseases caused by infection by fungi of the genus
Aspergillus. The majority of cases occur in people with underlying illnesses such as tuberculosis
or chronic obstructive pulmonary disease (COPD), but with otherwise healthy immune systems.
The treatment to these infections has showed limited effects due to the side effects observed on
the available drugs. In order to search for alternative treatment, the aim of this work will be to
evaluate the activity of some bioactive fractions and compounds from the ethanolic leaf extracts
of Uvariodendron calophyllum on the different Aspergillus strains (A. fumigatus and A. flavus) and
their virulence factors.
Methods:
The experiments will be done using the microdilution methods on the spores, mycelia and the whole
strains. Also, the virulence factors such as gliotoxin, elastinolytic proteases and proteolytic enzymes
will be evaluated.
Results:
The bioactive fractions and compounds from Uvariodendron calophyllum should be able to inhibit
the different stages of the microorganisms (spores, mycelia and whole organisms), moreover, also
block the production of the gliotoxin and the activity of elastinolytic proteases and proteolytic
enzymes.
Conclusion:
This will enable the discovery of new bioactive compounds for the treatment of these infections.
Keywords:
Aspergillosis, A. fumigatus and A. flavus, Uvariodendron calophyllum, virulence factors
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Introduction:
Azole-resistant Aspergillus fumigatus isolates have emerged as a major source of life threatening
aspergillosis in hospitalized patients with significant morbidity and mortality. Voriconazole is the
recommended drug of choice to treat aspergillosis. However, the combination of voriconazole with
micafungin could improve therapeutic outcomes in azole-resistant invasive aspergillosis.
Methods:
The in vitro interaction of voriconazole with micafungin was evaluated against clinical Aspergillus
fumigatus isolates, originating from different geographical regions and harboring various azoleresistance mechanisms.
Results:
The range of voriconazole minimum inhibitory concentrations (MICs) and micafungin minimum
effective concentrations (MECs) when tested alone were 0.125 - >16 µg/ml and 0.002 0.031 µg/ml, respectively. Interaction between voriconazole and micafungin was synergistic for
only one resistant isolates carrying the TR34/ L98H mutation. No antagonistic effects were observed
for 96.8 % of azole-resistant isolates.
Conclusion:
Further in vivo studies are needed to determine whether and how combination therapy can assist to
reduce the treatment failure associated with azole-resistance.

- 104 -

36

EVALUATION OF DRUG SUSCEPTIBILITY OF ASPERGILLUS SPECIES
ISOLATED FROM ICU OF HOSPITALS AT IN VITRO
A Nasrollahi Omran*
Medical Mycology, Faculty of Medicine, Tonekabon Branch, Islamic Azad University, Tonekabon, Iran

Purpose:
Invasive aspergillosis is the most threatening disease in patients with immune system defects that
causes nosocomial fungal infections with high mortality among them. The aim of this study was to
assess drug susceptibility on Aspergillus sp. isolated from the hospitals.
Methods:
After collecting 160 plates containing dextrose agar from the air and the environment of hospitals,
the incubation and identification of macroscopic morphology and microscopy of susceptible
colonies to Aspergillus was done. After DNA extraction, molecular identification was performed
using Universal fungal primers (ITS gene) and using PCR technique and eventually sequencing.
Drug susceptibility test using the microdilution method for molecular identification of isolates was
performed
Results:
According to the study of 40 isolates suspected of Aspergillus, for 11 isolates after the sequencing,
5 cases were A. flavus, 3 cases A. sydowii, 1 case A. fumigatus and 2 cases A. Oryzae. definitive
identification was made. Regarding to the susceptibility test, A. sydowii and A. fumigatus were
sensitive to amphotericin and voriconazole and were resistant to itraconazole. A. sydowii was
resistant to caspofungin while A. fumigatus was sensitive to the drug. A. flavus were susceptible to
all the drugs.
Conclusion:
There were a number of reasons including delayed diagnosis, lack of appropriate curing, and the
existence of various diseases and neutropenia which could lead to the high mortality rate of patients
with aspergillosis, especially in patients of intensive care units (ICUs).
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SYNERGISTIC INTERACTION OF TERBINAFINE WITH PILOCARPINE
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Purpose:
Aspergillus species produces a wide spectrum of fungal diseases. In recent years, these species
are reported frequently as aetiological agents of fungal keratitis, an important ocular infection,
affecting especially developing tropical countries. Pilocarpine is an alkaloid used to treat glaucoma
and that had showed a synergic activity when associated with aminoglycosides. Studies already
demonstrated the potential antifungal activity of terbinafine to treat Aspergillus keratitis. Antifungal
combination therapy has emerged as a promising strategy to treat some forms of invasive mycoses,
such as aspergillosis. In view of that, we aimed to evaluate the interaction between pilocarpine and
terbinafine against fungi that causes Aspergillus keratitis and others Aspergillus related-species.
Methods:
Nine isolates of Aspergillus were used: A. fumigatus (n=3), A. flavus (n=1) and A. niger (n=5).
All isolates belonged to the Grupo de Estudos Avançados em Micologia Médica (GEAMICOL)
of the Federal University of Piauí (UFPI), campus Parnaíba. For the susceptibility test, terbinafine
and pilocarpine were used. Terbinafine was used alone and in combination with pilocarpine. The
susceptibility assessment was carried out using the broth microdilution technique, according to the
CLSI-protocol M38-A2. The interaction between the antifungal and the alkaloid was evaluated
through the chessboard technique, based on the Fractional of Inhibitory Concentration Index (FICI).
Candida krusei ATCC 6258 was used as the quality control.
Results:
All isolates tested were sensitive to terbinafine. No Aspergillus strains was inhibited by pilocarpine,
even at the highest concentration tested (MIC >256 μg/mL). When evaluating the effect of the
combinations, all strains of A. fumigatus have their interaction classified as synergic (FICI = 0.030.5). Terbinafine and pilocarpine are synergistically active against Aspergillus flavus. For A. niger
strains, two of them showed synergic activity (FICI = 0.5) while the others the interaction was
considered indifferent (FICI= 1).
Conclusions:
Fungal keratitis is a challenging ophthalmologic condition that requires a high level of suspicion
and aggressive treatment to prevent untoward outcomes, especially in developing countries with
limited care and economic barriers. As the species most related in this infection are A. flavus and
A. fumigatus, the no synergic activity of all A. niger strains would not be an issue to an efficient
treatment of Aspergillus keratitis by this combination. Besides, the fungal infection caused by
the etiological agents is often accompanied with keratomicotic glaucoma. Considering the use of
pilocarpine for the glaucoma, these results suggest that this alkaloid in combination with terbinafine,
may have an important role in the treatment of such condition and warrants further investigation.
Besides, the synergic activity of these compounds could be used to the therapy of all the wide
spectrum of fungal diseases caused by these species.
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Purpose:
Filamentous fungi are ubiquitous soil inhabitants whose conidia are inhaled into the respiratory tract,
where they may cause life-threatening infections. Among these infections is invasive aspergillosis,
which is a major cause of morbidity and mortality in the severely immunocompromised. The
frequency of pulmonary aspergillosis has been increasing for decades. Standard oral treatment is
associated with tolerability problems, interactions with commonly used medications and resistance.
In this context, plants popularly used come as an alternative to the treatment of fungal infections.
This work aimed to evaluate the in vitro antifungal activity of hydroalcoholic, aqueous, ethanolic
extracts and the aqueous fraction of the ethanolic extract from bark of Terminalia fagifolia Mart,
typical specie of Brazilian cerrado.
Methods:
After the preparation of the extracts and of the fraction from the ethanolic extract, the Minimum
Inhibitory Concentration (MIC) was determined using the microdilution technique described in the
protocol of Clinical and Laboratory Standards Institute (CLSI) – M38-A2. Five isolates of Aspergillus
spp. were used: A. fumigatus (n=3), A. flavus (n=1) and A. niger (n=1). All strains used belong to
the Grupo de Estudos Avançados em Micologia Médica (GEAMICOL) of the Federal University
of Piauí (UFPI) – campus Parnaíba. Terbinafine was used as standard drug. Concentration ranges
were 0.03 to 16 μg/mL for terbinafine and from 2.93 to 1500 μg/mL for extracts and fraction. All
experiments were performed in triplicate.
Results:
The aqueous extract was not able to inhibit the tested isolates at the concentrations evaluated (MIC
> 1500 µg/mL); the hydroalcoholic extract and the ethanolic extract were able to inhibit A. niger
(MIC = 1500 µg/mL), and the aqueous fraction from the ethanolic extract also inhibited this isolate,
with a lower concentration (MIC =750 µg/mL). For all the others isolates, hydroalcoholic extract
and ethanolic extract as its aqueous fraction did not show any activity at the concentrations tested
(MIC > 1500 µg/mL).
Conclusions:
Although the majority of the isolates do not present susceptibility to the extracts and the fraction
tested, positive results were obtained against A. niger. For this fungal isolated, the aqueous fraction
showed higher activity than the extract. Based on that, it is possible that fractions of others extracts
from Terminalia fagifolia Mart could have a similar antifungal activity. New studies, with new
isolates, will be carried out to confirm this hypothesis.
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2
Laboratory Medicine and Internal Medicine, National Taiwan University Hospital, Taipei, Taiwan
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Objectives:
To investigate the in vitro antifungal susceptibilities of 25 genetically confirmed Aspergillus species
collected from Taiwan and Mainland China.
Methods:
In vitro antifungal susceptibility testing of 390 Aspergillus isolates representing 25 different species
against seven antifungal agents, including amphotericin B, triazoles and echinocandins, was
performed using Sensititre YeastOne (SYO) system. The susceptibility profiles of the isolates were
analyzed according to the general interpretation code drawn from the SYO instruction. The CYP51A
gene sequencing analysis was performed for the triazole-resistant A. fumigatus isolates.
Results:
Among the 390 Aspergillus isolates, 76.7% (n= 299) exhibited complete susceptibility to all tested
antifungals, and 23.3% (91/390) of different Aspergillus species isolates showed resistance to one or
two classes of antifungal agents with higher minimum inhibitory concentrations (MICs) of >2 mg/L.
Among the 91 less-susceptible isolates, the resistance to amphotericin B was high (91.2%, n= 83).
A. flavus isolates showed a higher resistance to amphotericin B than A. terreus. The rate of triazole
resistance was low (3.3%, 13/390), and only three triazole-resistant A. fumigatus isolates were
detected with CYP51A gene mutations of TR34/L98H or TR46/Y121F/T289A. The echinocandins
were highly potent to the tested Aspergillus isolates.
Conclusions:
The emergence of the reduced susceptibility of Aspergillus species, especially A. flavus, to
amphotericin B was alarming and might exert an impact on the empirical use of amphotericin B for
invasive aspergillosis. The existence of triazole resistance among A. fumigatus isolates indicates the
need for continuous monitoring from now on.
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COMPARISON OF THE TWO REFERENCE BROTH MICRODILUTION
METHODS OF EUCAST AND CLSI WITH THE COMMERCIAL
SENSITITRE YEASTONE SYSTEM FOR ANTIFUNGAL SUSCEPTIBILITY
TESTING OF SIX EFFECTIVE DRUGS AGAINST ASPERGILLUS SPP.
Y Li* YC Xu
Clinical Laboratory, Peking Union Medical College Hospital, Chinese Academy of Medical Sciences,
Beijing, China

Purpose:
Aspergillus is an important opportunistic pathogen with high morbidity and mortality among immunocompromised patients. Antifungal susceptibility testing (AFST) based on broth microdilution
method is recommended to detect the resistant isolates and provide informative message for the
clinicians to choose the optimal treatment drugs.
Methods:
We compared three broth microdilution AFST methods, namely the two reference methods of
EUCAST E.DEF 9.3.1 and CLSI M38-A2 and the commercial method of Sensititre YeatOne
for 289 isoaltes of clinically important Aspergillus species including A. fumigatus (n=141),
A. flavus (n=83), A. niger (n=26), A. terreus (n=10), A. nidulans (n=15) and other 7 rare species
(n=14) against amphotericin B, itraconazole, voriconazole, posaconazole, caspofungin and
micafungin. The MIC50/MIC90 or MEC50/MEC90 were calculated for each species - antifungal agent
combination. Differences in MICs or MECs of within ±1/±2 dilutions between the each two methods
were calculated to assess the agreement percent. The agreements of susceptibility classification
between those methods were assessed as well.
Results:
The MIC50/MIC90 values of the 289 Aspergillus isolates against the tested six drugs among the three
AFST methods in this study were quietly being close of ≤ 2 mg/L except for caspofungin, which
the EUCAST method had four times higher MIC50 value of 0.25 mg/L than the CLSI of 0.06 mg/L
and eight times higher than the YeastOne of 0.015 mg/L. The total agreement within ±1/±2 dilutions
were 78.2%/93.7% between the CLSI and EUCAST methods and 66.8%/91.1% between the CLSI
and YeastOne methods and 67.9%/82.6% between the EUCAST and YeastOne methods. The
agreements on susceptibility classification of the tested isolates were 98.0% between the CLSI
and EUCAST methods, 95.5% between the CLSI and YeastOne methods, and 94.1% between the
EUCAST and YeastOne methods. In details, most of the categorical discrepancy concentrated on
A. flavus - amphotericin B combination which YeastOne method mainly got MICs >2 mg/L for this
group and categorized as being resistant according to the YeastOne’s instruction while the other two
methods just got lower values of <2 mg/L as being susceptible. Only one isolate of A. fumigatus was
detected being resistant to voriconazole with MIC of >16 mg/L in all the three methods in this study
with the mutation type of TR46/Y121F/T289A revealed by CYP51A gene sequencing analysis.
Conclusion:
The agreements between the three AFST methods are quiet good for Aspergillus especially on the
triazoles susceptibility testing. However, extra notice should be paid when Sensititre YeastOne
system was used to detect the susceptibility of amphotericin B for A. flavus, which may give higher
MIC values than the two reference methods. The problem of triazole resistance of A. fumigatus is
not striking in this study.
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Purpose:
Reliable information on quantitative occurrence of A. fumigatus in air over tea plantation in Terai
region is lacking. Caffeine is one of the chemical components of tea pruning litters and is known to
exert considerable inhibitory influence on growth of microorganism and little is known on the effect
of caffeine on A. fumigatus
Methods:
Species diversity of aeromycoflora was studied above and below canopy level of experimental tea
area at North Bengal University, Rajaramohanpur, Siliguri (Lat 26070’72”N -Lon—88035’58”E at
monthly interval Nov 2015 – Oct 2016 as per Turner (1966). Effect of caffeine on A. fumigatus was
studied as per slide germination method of American Phytopathological Society (1934).
Results:
Air borne mycoflora varied significantly (r=+0.87) in two different height i.e. above and below
canopy level of tea plantation. There were a total of 1071 and 2097 fungal colonies recovered
from above and below canopy level of tea plants respectively. A total of 20 genera of air borne
fungi were recorded. The monthly total mycoflora varied depending on the season and prevailing
climatic condition. The percentage occurrence of mycoflora varied widely depending on the season.
A total of 8 colonies of A. fumigatus was encountered during the month of June and August in air of
above and below canopy of tea plantation during the study accounting for 0.25 percent of total air
borne mycoflora. Percent germination of conidia and germ tube growth decreased with increasing
concentration of caffeine. No germination of conidia was seen in 10000ppm .Higher concentration
of Caffeine induced repeated curling and swelling of germ tube hyphae, delayed germination,
increased septation, reduced spore production and induced microcycle conidation in A. fumigatus.
Conclusion:
A total of 8 colonies of air borne A. fumigatus were recorded from air of two different heights of tea
plantation at North Bengal University. The study clearly brings out that low incidence of air borne
A. fumigatus over tea plantation area may be due to antifungal activity of caffeine in tea. Further
studies on this direction is underway.
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Purpose:
In order to survive, Aspergillus fumigatus must adapt to specific niche environments. Adaptation to
the human host includes modifications that enable persistent colonisation and, following antifungal
therapy, the development of azole resistance. The aim of this study is to advance understanding of
the genetic and physiological adaptation of A. fumigatus occurring in patients during infection and
treatment. This study has potential to inform novel therapeutic strategies to prevent and overcome
persistent and/or recurrent fungal infection.
Methods:
Central to this study are 13 A. fumigatus strains isolated from a single chronic granulomatous
disease patient suffering from recurrent invasive aspergillosis. The strains were isolated over a
period of 2 years. Initial characterisation of the strains involved measuring antifungal susceptibility,
using the EUCAST broth microdilution reference method, and microsatellite genotyping. In detail
characterisation of the strains involved phenotypic and genotypic analysis including whole genome
sequencing.
Results:
All strains had identical microsatellite genotypes and were considered isogenic. The first 2 strains
isolated were azole susceptible, whereas later isolates were itraconazole, voriconazole and/or
posaconazole resistant. The first 5 isolates produced wild-type green colonies whereas subsequent
isolates produced predominantly white, sterile hyphae. Remarkably, the final isolate collected
produced green colonies again.
Single nucleotide polymorphism (SNP) based phylogenetic analysis verified the isolates to be
isogenic and showed V130-15, the first strain to be isolated, as the precursor the other 12 strains.
Whole genome comparisons identified 248 non-synonymous SNPs thought to have developed
in-host. Cyp51A SNPs were identified in 9 of the isolates in the series; the SNPs identified were
G54R, G54V, P216L and M220R. Growth assays in the presence and absence of various antifungal
stressors highlighted minor changes in growth rate and stress resistance, with exception of one isolate
(V157-62) showing a significant growth defect (p = 0.003). Interestingly, later isolates produced
significantly fewer conidia in comparison to earlier isolates (p = 0.038). In certain drug resistant
isolates conidiation was restored in the presence of itraconazole. The series of isolates possessed
differences in their virulence as demonstrated in a Galleria mellonella infection model.
Conclusions:
This study describes for the first time in detail the genotypic and phenotypic changes that occur in
A. fumigatus during the course of infection. We conclude that the microevolution of A. fumigatus in
this patient has driven the emergence of both Cyp51A-independent and Cyp51A-dependent azole
resistance mechanisms, and additional phenotypes that are likely to have promoted fungal persistence.
These wide ranging changes represent adaptation to the human host environment. Understanding
this adaptation is vitally important as it gives insight into the type of stresses encountered by the
fungus in host.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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Purpose:
The development of Aspergillus fumigatus azole resistance, both in the clinical setting and in the
environment, is threatening the effectiveness of clinical and agricultural azole drugs. In this respect
and based on the resistance acquisition routes, some strains seem to be more closely related to each
other. In this context, Whole Genome Sequencing (WGS) has emerged as an invaluable tool for the
analysis of genetic differences between A. fumigatus strains, background lineage, epidemiological
surveillance, outbreak analyses and the study of resistance development.
Despite WGS studies provide a valuable amount of novel information and genome-wide comparative
data, there are some limitations that should be taken into consideration. At present, the majority of
WGS analyses are based upon single nucleotide variants (SNVs) identified in a set of strains when
compared against a strain reference genome. Consequently, analyses are dependent on the quality of
sequencing, the suitable selection of the reference genome and the quality of its assembly, as well as
how genetically close is the reference genome to the other strain genomes included in the analysis.
The aim of this study is to highlight the importance of choosing the most suitable A. fumigatus
reference genome, in order to avoid misleading conclusions.
Methods:
A total of 70 genome sequences were included in the WGS analysis. The genome of 23 A. fumigatus
clinical strains isolated from Spain as well as 6 control strains used frequently in the literature, were
sequenced using Illumina platform. In addition, 41 A. fumigatus genomes from Japan, India, the
Netherlands and UK, available in public data bases, were included. Data were analyzed mapping all
genomes to both reference genomes: Af293 and A1163. In order to identify genetic variations among
strains, the existence of SNVs was performed using software as CFSAN SNPPipeline v.2.1 GATK
realignment v3.4-36 and Picard Mark Duplicates v1.88. Phylogenetic analysis was performed using
RaXML v2.9 with 100 bootstrap replicates.
Results:
No noticeably differences were found in the SNVs ranges when all strains were mapped against
Af293 or Af1163. However, the number of specific SNVs identified in each strain was notably
different depending on the genome that was used as reference.
Phylogenetic analysis using SNVs data clearly showed that all strains were divided into four clades.
Those clades were further confirmed when the genomes of 41 A. fumigatus strains, available from
other countries, were included. The two reference genomes used were distributed in different clades
when compared against the other. The number of clades and the tree topology was maintained
regardless of the reference genome chosen, however, when comparing each reference against each
clade, the number of SNVs within clades changed significantly, showing that both reference genomes
are genetically very different.
Conclusions:
(i) This study is valuable for understanding the importance of selecting a suitable reference strain
when performing WGS studies. The appropriate election of a reference genome will ultimately lead
in valid conclusions.
(ii) Further compilation of data generated by WGS could greatly facilitate the understanding of
molecular mechanisms involved in antifungal drug resistance and its development.
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Purpose:
Aspergillus fumigatus (Af) and Stenotrophomonas maltophilia (Sm) can coexist to form a biofilm,
especially in the respiratory tract of immunocompromised or cystic fibrosis (CF) patients. We
recently developed an in vitro model of a mixed biofilm associating Af and Sm in RPMI + FBS
medium at 37°C for 24 h and discovered an antibiosis effect of Sm ATCC 13637 on Af ATCC 13073GFP strain (1). The bacteria inhibited the fungal growth and induced an increase of fungal cell wall
thickness, which led to abnormal mycelium with highly branched hyphae. The aim of the present
study was to assess this antibiosis effect of various Sm strains on different Af strains.
Methods:
Firstly, the effect of Sm ATCC 13637 was assess on 8 different Af originated from human, animals
and environment. Secondly, the effect of 8 Sm strains from different origins (human, animal
and hospital environment) and genogroups (MLST profiles) was evaluated on Af ATCC 13073GFP strain. Fungal and bacterial inocula (105 conidia/mL and 106 cells/mL, respectively) were
simultaneously inoculated on polystyrene supports in RPMI + FBS medium at 37°C or 25°C for
16-24 h. The modifications of Af in absence (fungal biofilm) or presence (mixed biofilm) of bacteria
were assessed. The inhibition of fungal growth was analysed by qPCR method, biofilm thickness
and Af phenotype via CLSM and the fungal cell wall modifications by TEM analysis.
Results:
All the 8 Af strains tested were able to adhere to polystyrene and form single and mixed biofilm
with Sm ATCC 13637. In mixed biofilms, all the Af strains tested presented an inhibition of biofilm
biomass and of fungal growth, highly branched hyphae and an increase of fungal cell wall thickness.
In contrast, the 8 Sm strains tested were not able to form mixed biofilm with Af ATCC 13073-GFP
in the conditions of biofilm formation (37°C, in RPMI + FBS medium). Only strains belonging to
genogroup 6 (from human and dog) were able to grow at 37°C and induce an increase of fungal cell
wall thickness and an inhibition of fungal growth. The others Sm strains (from environment and
horse) were only able to grow at 25°C. These strains didn’t induce antibiosis effect on Af at 37°C,
but at 25°C the bacteria were able to grow in mixed biofilm and to have the same antibiosis effect
on Af.
Conclusion:
All the A. fumigatus strains seem to be susceptible to the antibiosis effect of S. maltophilia, but this
effect seems to be concentration-dependent of Sm, and may be related to Sm fitness. All the strains
of Sm are able to induce inhibition of fungal growth and an increase of fungal cell wall thickness
depending of culture conditions. In this study, only Sm strains form genogroup 6, originated from
human pathologies (cystic fibrosis or deep infection), can grow at 37°C and induce antibiosis effect
on Af at this temperature. After this strain-evaluation, we will use our mixed biofilm model to
evaluate efficiency of different bacterial and antifungal agents.
1. Melloul E et al. PLoS One. 2016.21;11(11):e0166325.
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Purpose:
Aspergillus fumigatus is a soil saprophyte, an opportunistic fungal pathogen, and a source of allergic
respiratory disease in humans. Although invasive aspergillosis is the most life threatening of the
conditions caused by A. fumigatus, it is more commonly observed as a complication of respiratory
diseases like asthma, cystic fibrosis (CF), and chronic obstructive pulmonary disease, presenting
as severe asthma with fungal sensitization (SAFS) or allergic bronchopulmonary aspergillosis
(ABPA). SAFS and ABPA encompass a wide range of severity and affect millions of asthmatics
and CF patients annually. However, A. fumigatus is not alone in causing lung allergy, with common
plant pathogens like Alternaria alternata, Cladosporium herbarum, and Penicillium chrysogenum /
rubens contributing significantly to patient morbidity. The aim of this study was to define the surface
proteome of several fungi that exacerbate allergic pulmonary symptoms and further characterize
these proteins as potential therapeutic and diagnostic targets.
Methods:
Surface-exposed proteins from dormant A. fumigatus, A. alternata, and P. rubens conidia were
proteolytically cleaved by brief incubation with trypsin, followed by LC-MS/MS analysis. In addition,
we performed this trypsin-shaving approach on other A. fumigatus growth stages and genetic mutants,
including germinating conidia, dormant conidia from multiple A. fumigatus strains, and several cell
wall-related knockout mutants. Orthologous proteins from A. fumigatus, A. alternata, and P. rubens
were deduced using the Inparanoid4 software. Knockouts of both orthologs, and species-specific
surface-exposed proteins, were then produced in A. fumigatus for further characterization.
Results:
We identified numerous A. fumigatus surface proteins across multiple different experimental setups
and samples. In a comparative analysis with A. alternata and P. rubens, we found 78 A. fumigatus
surface-exposed proteins, 254 P. rubens proteins, and 431 A. alternata proteins. In this analysis
we detected 29 orthologous surface-exposed proteins in all three fungi, including two known
A. fumigatus allergens (Asp f 12 and Afu1g07740). We identified 177 unique, surface-exposed
proteins across four stages of A. fumigatus germination (dormant conidia 55, swollen conidia 140,
germlings 56, and hyphae 109), with ~20% of the proteins common at all four time points. Swollen
conidia and hyphae exhibited the largest set of stage-specific proteins. Trypsin shaving of knockout
strains for abundant cell wall proteins revealed, in some instances, a reorganization of the cell surface
proteome, and in other cases an unaltered surface proteome.
Conclusion:
Although preliminary, we have identified multiple surface-exposed proteins of interest from several
species of allergenic fungi. In future experiments we aim to characterize these proteins and their
capacity to trigger allergic exacerbation in cell culture and mouse models. Ultimately, we hope
to identify novel protein targets that contribute to fungal allergy and provide viable targets for
therapeutic intervention.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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Purpose:
Aspergillus fumigatus is the main causative fungus for life-threatening aspergillosis. Secretion of
cytotoxic compounds is thought to affect A. fumigatus pathogenicity and virulence. In addition,
abilities to adapt to the host environment are determinants of pathogenicity and virulence of
the fungus. The purpose of the present study is to evaluate such potential pathogenicity-related
properties of A. fumigatus clinical strains in vitro, namely gliotoxin production, elastase activity,
hypoxic (low oxygen) growth, adaptation to iron limitation, and growth in the presence of nitric
oxide and oxidative stress.
Methods:
We investigated 16 clinical strains (8 strains and the rest were isolated from a patient with
aspergilloma and chronic necrotizing pulmonary aspergillosis(CNPA), respectively). Af293 was
utilized as a reference strain.
Results:
No gliotoxin was detected in the 4d-old culture filtrate (CF) of 5 out of the 17 strains, whereas IFM
58401 produced the most abundant gliotoxin (14.42 µg/mL CF). Gliotoxin and elastase production
were compared between the two groups (aspergilloma and CNPA), however there were no
associations with pathological condition. The radial growth ratio of hypoxia/normoxia (H/N ratio)
was examined under an oxygen concentration of 0.2% on solid minimal medium. The 17 strains
showed varied H/N ratios, of which 5 strains (Aspergilloma: 3 strains; CNPA: 2 strains) showed
an H/N ratio less than 0.8. There were also diverse growth responses to iron limitation, oxidative
stress, and nitric oxide stress across the strains. In particular, IFM 60237 showed higher sensitivity
to nitric oxide and oxidative stresses than the other strains. Finally, we investigated if the magnitude
of these properties was correlated each of other across strains, but there was no correlation between
any combinations of the properties tested in the study.
Conclusions:
Evaluation of pathogenicity-associated properties in the clinical isolates tested revealed significant
heterogeneity among the strains. These results suggest that pathogenicity-related properties have
independently evolved in a strain-dependent manner.
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Purpose:
The genus Aspergillus is one of the most prevalent in several highly contaminated occupational
environments, such as the waste sorting industry. The identification and quantification of Aspergillus
sections present on filters from the air-conditioning systems in fork lifters were performed, including
the screening of azole-resistance. In addition, toxigenic strains from Aspergillus spp. were detected.
Methods:
Filter pieces from fork lifters (n=17) and personal vehicles (n=28) were extracted and streaked onto
MEA and DG18. After incubation at 27 ºC for 5 to 7 days, Aspergillus spp. densities (CFU/m2) were
calculated, and Aspergillus sections were identified through macro and microscopic characteristics.
The prevalence of azole-resistance was determined in screening agar plates containing Saboraud
media supplemented with 4 mg/ml itraconazole, 1 mg/ml voriconazole, and 0.5 mg/ml posaconazole,
according to the EUCAST guidelines, incubated at 27 °C for 5 days. The molecular detection of the
Aspergillus sections Circumdati, Fumigati and Flavi (only the toxigenic strains) was performed by
Real Time PCR (RT-PCR).
Results:
Fungal contamination ranged from 5x102 to 71x103 CFU/m2 in MEA. Aspergillus sp. was the most
prevalent (59.5%). Aspergillus sections Nigri (28.2%), Fumigati (26.6%) and Circumdati (26.2%)
were the most frequent. In the DG18 the range was from 5x102 to 75x103 CFU/m2 and Aspergillus
sp.was also the most prevalent (47.5%). Aspergillus sections Circumdati (51.7%) and Nigri (22.8%)
were the most frequent. Regarding personal vehicles fungal contamination ranged from 0 to
82x103 CFU/m2 with MEA and Aspergillus genus presented a prevalence of 1%. Among Aspergillus
genus sections Candidi (and Nigri (50%) were the only ones found. Fungal contamination ranged
from 0 to 28x103 CFU/m2 with DG18. Aspergillus sp. was the second most prevalent (15.6%) being
species from section Versicolores the only ones found.
Aspergillus section Nigri was the most prevalent among azole-resistant species. Overall, the
prevalence of azole-resistant Aspergillus section Nigri was 76% in 4 mg/mL itraconazole, 43% in
1 mg/mL voriconazole, and 0.33% in 0.05 mg/mL posaconazole. Azole-resistance was also detected
in personal vehicles. Azole-resistant Aspergillus section Candidi was approximately 71-fold higher
in filters from personal vehicles than in fork lifters, with 40% being resistant to 4 mg/mL itraconazole.
By qPCR analysis we detected Aspergillus section Fumigati in 47% of the fork filters. Aspergillus
section Versicolores was detected in 11.8% of the filters, suggesting that molecular detection was
more sensitive than culture based- methods in the detection of these two fungi. By contrast, no
Aspergillus sections Flavi and Circumdati were amplified by qPCR in any of the filters, despite
the fact that they were identified by culture based-methods in some of the assessed filters. No
amplification was detected in any of the control vehicles analysed.
Conclusions:
The fungal assessment of the filters from the air-conditioning systems should be suggested as an
approach to be followed in future for forklifts drivers working in waste sorting industry. This study
corroborates the complementarity of using culture based-methods (with selective and supplemented
media) with molecular tools. Moreover, it reinforces the need to cover the azole-resistance
surveillance also in this occupational environment.
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Purpose:
Fungal infections are emerging as a considerable threat to human health. We aim to identify and
characterize GPI-anchored proteins (GAPs) that play a crucial role in the biology of Aspergillus
fumigatus as there is evidence that GAPs represent essential molecules for cell wall biosynthesis and
for fungal growth both in vitro and in vivo.
Methods:
88 putative GAPs were identified using two different softwares (PredGPI and biG-PI) and a deletion
library of single knock-out mutants was created. We screened the library for defects in growth,
conidiation, sensitivity to cell wall drugs, oxidative stress, adhesion properties and conidium viability.
Results:
We identified several GPI anchored proteins mutants which showed morphological defects associated
to reduced virulence or reduced viability. Most interesting candidates and their characteristics will
be presented.
Conclusion:
Our data have confirmed the essential role of GAPs in filamentous fungi and have identified some
GAPs which are specific of Aspergillus fungal life.
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ANALYSIS OF THE AZOLE-DRUGS RESISTANCE CLINICAL STRAINS
WITH MUTATION IN HMG1
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Purpose:
In Aspergillus fumigatus, mechanisms for azole-drugs resistance have been investigated about
mutation of CYP51A. But, there are still azole resistant strains that were not known the resistance
mechanism. These suggest that no mutation has been introduced in CYP51A, and a new resistance
factor is present. In the previous study of our group, we obtained results suggesting that mutation of
HMG-CoA reductase (HMG1), the rate-limiting enzyme in ergosterol biosynthesis, is mechanism
conferring azole-drugs resistance. The aim of this study is clarifying the role of SNP in hmg1 for the
azole resistance mechanism.
Methods:
It was investigated whether the azole-drugs resistance clinical strains without any mutation in
CYP51A (non-cyp51A resistant strains) possess mutations in hmg1 gene. The phenotypes associated
with ergosterol biosynthesis were examined in non-cyp51A resistant strain (hmg1 mutation azole
resistant strain).
Results:
The mutations in hmg1 were a found in other non-cyp51A azole resistant strains. These results
suggested a close link between azole resistance and the SNP in hmg1 gene. Disk diffusion assay
showed that the hmg1 mutation azole resistant strain was more sensitive to polyene drugs,
suggesting that ergosterol production might be differentially regulated. Interestingly, hmg1 mutation
azole resistant strain showed increased sensitivity to lovastatin that is an inhibitor for HMG-CoA
reductase. The ergosterol content in the cells was measured by HPLC, showing significant increase
in the hmg1 mutation azole resistant strain.
Conclusion:
It was strongly suggested that mutation of hmg1 is involved in azole resistance mechanism. The
phenotypes associated with ergosterol biosynthesis was different between hmg1 mutation azole
resistant strain and susceptible strain (Wild type). This phenotypic difference was considered to be
related to resistance mechanism. Genetic transformation test for clarifying the role of SNP in hmg1
is underway.
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Purpose:
Aspergillus flavus is the second most important Aspergillus species causing human infections in
tropical countries. Despite an increasing number of infections of A. flavus in Iran, the molecular
epidemiology of clinical and environmental strains has not been well studied. We used a panel of
nine microsatellite markers to analyze the genetic relatedness of clinical and environmental A. flavus
isolates.
Methods:
The environmental and clinical A. flavus isolates in two hospitals were evaluated for their genetic
relatedness. The A. flavus isolates were genotyped by using a panel of nine microsatellite markers
that consists of three multiplex PCRs that target each three loci.
Results:
The STR typing of 143 pure A. flavus isolates (n=119 clinical and n=24 environmental) revealed 118
different genotypes could be recognized. Among all genotypes, 102 genotypes were only found once
and 21 clusters of related genotypes could be identified differing only at a single locus. A possible
outbreak at a pulmonary ward was discovered. Four environmental hospital A. flavus isolates with
four clinical isolates were of the same genotype.
Conclusion:
The genetic heterogeneity of A. flavus isolates probably reflects the diversity of conidia because
they were all collected from different patients either at different wards of hospital, or at different
timepoints. High resolution typing method such as microsatellite analysis in the present study
yielded better understanding of the molecular epidemiology of A. flavus.
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Introduction:
Zygomycosis and aspergillosis are serious invasive fungal infections in immunodeficient patients.
The reports of coinfection or consecutive infections of aspergillosis and mucormycosis are rare and
more have been seen in severe immunocompromised patients.
Case Presentation:
A woman with acute myeloid leukemia that was involved by fever and severe neutropenia after
starting chemotherapy. After 72 hours since beginning antibiotic therapy she was worsen while had
radiologic signs of invasive fungal infection in paranasal sinus CT Scan with high galactomannan level
of serum. Aspergillosis was isolated from sinus biopsy. After 4 weeks, while she took voriconazole
as aspergillosis treatment and had been scheduled for next chemotherapy, fever detected again that
was associated with dry coughs. In second CT scan, the new lesions were detected in the PNS
and also multiple bilateral nodules with halo sign in the lung. Fungal culture and histopathology
of sinus biopsy revealed mucormycosis. After sinus debridement antifungal combination therapy
(amphotericin B and voriconazole) continued. The general was getting better and defervescence.
Follow up sinusoscopies were negative.
Conclusion:
In immunodeficient people particularly hematologic malignancy patients with deep neutropenia
when there are symptoms of refractory or relapse of invasive fungal infections, coinfection or
consecutive fungal infections should be considered.
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Purpose:
Invasive fungal infections account for a significant burden to the healthcare system and are the
leading cause of death in children with cancer or following haematopoietic stem cell transplant.
With the crude mortality associated with invasive fungal infections in paediatric patients being
reported as high as 60%: it is essential that anti-fungal agents such as the echinocandins are studied
and audited to maximise efficacy and cost-effectiveness of current treatment regimens. Several
Aspergillus and Candida fungi are susceptible to enchinocandins by non-competitive inhibition of
1,3-β- and 1,6-β-D-glucan synthase involved in fungal cell wall synthesis.
The aim of this project was to analyse the usage of caspofungin in a busy children’s hospital over a
period of 12 months from January 2015 – January 2016 and create a cost comparison with micafungin
– a very similar echinocandin antifungal.
Methods:
A total of 16 patients treated with caspofungin in the time period were identified and key case
information extracted by use of a data collection form that preserved anonymity. The indication for
caspofungin use in each patient was noted and compared to current hospital antifungal protocol.
The pharmacy caspofungin order forms displayed the number of vials used in each patient’s
treatment and the resultant cost of treatment was calculated. Through looking at the British National
Formulary for treatment using micafungin - a theoretical treatment regimen could be formulated
by converting dose system and adjusting for patient weight. The resultant number of vials of
micafungin required was calculated and the cost of this theoretical treatment could then be compared
with the actual treatment that was used.
Results:
Out of the 16 patients, a total of 13 patients received caspofungin treatment for a suspected infection
and 3 received it as prophylactic therapy. 7/13 patients displayed a true fungaemia through cultures
and 9/13 had radiology suggestive of a fungal infection. The project found that a theoretical total
of £74,352.74 could have been saved if micafungin had been used as the echinocandin of choice
in the hospital. Caspofungin appears to be a more cost effective treatment in these cases for the
indications of post-surgical and post-haematopoetic stem cell transplantation suspected invasive
fungal infection. However, caspofungin was more cost effective in post-haematopoetic stem cell
transplantation fungal prophylaxis therapy.
Conclusion:
This project displays the possibility of micafungin being a more cost-effective echinocandin
antifungal therapy against Aspergillus and Candida than the current echinocandin regimen in the
United Kingdom. As echinocandins are a new class of antifungals, more research is required into
whether the efficacy of micafungin and caspofungin is truly equal in the clinical setting before
conclusions can be drawn. However, this project highlights this new class of antifungal that can be
highly effective for a variety of clinical indications.
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Purpose:
The incidence of invasive aspergillosis (IA) has increased significantly over the past decades, and
it is associated with a high morbidity and mortality in immunocompromised hosts and hospitalized
patients with severe underlying diseases. In this present study, we assessed the incidence of IA in
patients with different underlying diseases by culture and non-culture based diagnostic methods
from Iran.
Methods:
In a prospective study between 2009 and 2015, 116 patients with different underlying diseases who
were suspected to IA were enrolled in the study. Patients were classified as having proven, probable
or possible IA, according to the Invasive Fungal Infections Group of the European Organization
for the Research and Treatment of Cancer/ Mycoses Study Group (EORTC/ MSG) case definitions
and the clinical algorithm suggested by Blot et al. Detection of GM in collected bronchopulmonary
lavage (BAL) samples as well as culture onto the Sabouraud glucose agar at 30 °C for 10 days were
included as a microbiological criteria.
Results:
The mean age of the 116 studied patients was 46 ± 15.4 ranging from 12 to 78 years. Seventy-three
(62.9%) patients were male. Out of 116 suspected patients to IA, 38 cases (32.8%) showed IA.
According to EORTC/MSG criteria, two cases were classified as proven IA and 16 cases as probable
IA and based on the clinical algorithm suggested by Blot et al, 17 cases were identified as putative
IA. Three possible cases with a host factor and radiological features were reported. Out of 116 BAL
samples, 38 cases (32.7%) had positive culture for Aspergillus. Using PCR-sequencing targeting
beta-tubulin region of rDNA, A. flavus (28, 80%) and A. fumigatus (7, 20%) were identified. Out of
35 patients with IA, 10 (28.6%) had underlying hematologic malignancy. According to BAL GM
index ≥ 0.5, of 116 patients, 33 (28.4%) with IA and 5 (4.3%) cases without IA had positive results.
Conclusion:
The results of the present study have emphasized the importance of IA as a life- threatening infections
in patients with severe underlying diseases. Our data have also revealed that GM detection in BAL
samples play a significant role to IA diagnosis.
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Purpose:
Invasive aspergillosis (IA) is a potentially lethal infection, caused by Aspergillus species. Currently,
among four main clinical manifestations of aspergillosis, the rates of morbidity and mortality related
to IA are increasing, especially in those at high risk such as patients with neutropenia, hematological
malignancies, and transplant recipients. In this review, according to published data in Iran, we
aimed to provide an overview of IA in aspects of etiologic agent, the epidemiology and geographic
distribution, the effect of demographic variables, clinical manifestations, the presence or absence
of underlying diseases, the survival rates of patients, outcomes, treatment regimen and type of
treatment (empirical, definitive).
Methods:
This systematic review provides an update on the epidemiology or geographic distribution of IA,
disability-adjusted life years (DALYs), the sum of years of life lost (YLLs), years lost to disability
(YLDs), the most common cause of IA, site of infection, risk factors, and comorbidity from Iran.
A cross-sectional population-based study was used to estimate the average prevalence of aspergillosis
in hospital-based samples obtained from suspected patients of IA. To identify all published papers
reporting IA from Iran, we searched national and international databases. The data analysis was
performed using the Stata version 13. Under random effect model (Q = Heterogeneity chi-squared =
26.3, I-squared = 96.85%, P<0.001).
Results:
Out of 91 published studies during the past 25 years from Iran, 23 met the inclusion criteria. A total
of 2947 patients were included, of whom 387 (13.1%) patients were diagnosed with IA including
as proven IA (11.7%), probable IA (39.5 %) and possible IA (48.8%), according to EORTC/MSG
criteria. The most common clinical manifestation of IA was invasive pulmonary aspergillosis.
The main underlying diseases in patients with proven, probable and possible IA were hematologic
disorders (38%) and solid organ transplantation (SOT) (32.8%). Our findings showed that the site
of infection in patients with IA was mainly confined to the lung (76.8%). The total rate of DALYs
was estimated as 469.66 year per 1000 IA patients. The highest rate of YLLs resulted from IA was
observed among subjects aged 25-29 years (Fig. 1). The average prevalence of IA was estimated
as 20.48 (95% confidence interval: 12.461–29.894) in patients who were suspected to IA. A total
of 200 reported isolates of Aspergillus species in the included studies, A. flavus 86 (43%) was the
most common isolate, followed by A. fumigatus 57 (28.5%), Aspergillus spp. 29 (14.5%), A. niger
17 (8.5%), A. terreus 2 (1%), and flavus/niger complex 7 (3.5%), A. fumigatus/C. albicans complex
1 (0.5%), A. niger/C. albicans complex 1 (0.5%).
Conclusion:
According to this review, the frequency of IA increased from 1990 to 2016 in Iran. In contrast to
different studies from different countries, A. flavus was introduced as the most common etiologic
agent of IA in Iran. On the other hand, A. flavus was reported as the most prevalent pathogen
responsible for mortality. Because of early death due to IA the most years of life lost was observed
during third decade of life.
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Fig. 1. The rate of years of life lost (YLLs) based on age group
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Purpose:
Chronic pulmonary aspergillosis (CPA) complicates pulmonary tuberculosis, with a 5-year mortality
of up to 85%, but is treatable with itraconazole or surgery. We recently conducted the first survey to
measure the prevalence of CPA secondary to pulmonary tuberculosis.
Access to CT scans is limited in the resource poor settings where tuberculosis is common. We
therefore considered the accuracy of chest X-ray findings with or without symptoms and Aspergillusspecific IgG measurement to identify cases of CPA within this cohort.
Methods:
A cross-sectional survey of adults treated for pulmonary tuberculosis within the last 7 years was
performed in Gulu, Uganda. All underwent clinical assessment, chest X-ray and Aspergillus-specific
IgG measurement by Siemens Immulite at a cut-off of 20mg/L. CT scan was performed in those with
positive serology or chest X-ray signs of CPA. GeneXpert tuberculosis PCR testing was performed
on those with productive cough. All chest X-rays and CT scans were reported by three radiologists
who were blinded to clinical and serological findings.
CCPA was diagnosed in patients with all of the following; 1 – >1 month cough or haemoptysis, 2 –
raised Aspergillus-specific IgG and 3 –paracavitary fibrosis, aspergilloma or progressive cavitation
on imaging, 4 - Absence of positive GeneXpert PCR test. Simple aspergilloma was diagnosed in
asymptomatic patients with aspergilloma and positive serology.
We present the sensitivity, specificity, positive and negative predictive value (PPV / NPV) for fungal
ball, cavitation and pleural thickening on chest X-ray with and without symptoms and positive
serology for the identification of CPA cases.
Results:
CPA was present in 14 of 285 (4.9%) cases. Chest X-ray cavitation plus symptoms had NPV of
99.2%, but PPV of 38.7% for CPA diagnosis. The best performing combination was chest X-ray
cavitation plus symptoms plus positive serology, with 85.7% sensitivity and 99.6% specificity for
CPA diagnosis, NPV of 99.3% and PPV of 92.3%. Full results are shown in the table. Discordant
reports for chest X-ray findings occurred in 17.8% of patients for cavitation and 28.8% of patients
for pleural thickening.
Conclusion:
We have demonstrated that CPA occurs sufficiently commonly after pulmonary tuberculosis to be
considered a Global public health problem. CT thorax is key to diagnosis in well-resourced settings
and should be used wherever possible as it is more accurate than chest X-ray and allows assessment
of suitability for surgical cure. However, our results suggest that chest X-ray, used in combination
with serology and simple clinical assessment, can diagnose CPA cases with acceptable accuracy. The
high rate of discordant chest X-ray reports suggests that experienced and well-trained radiologists
are required.
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The high negative predictive value of chest X-ray cavitation plus symptoms means that even with
current resources CPA can be effectively excluded in local clinics by chest X-ray screening, with
positive patients referred to tertiary centres for serology and CT thorax. Point-of-care lateral flow
device assays to measure Aspergillus-specific IgG are in development. Our results suggest that it
will probably be possible to diagnose CPA with these tests plus chest X-ray, even in smaller clinics
where CT scans are unavailable.
Sensitivity (%)

Specificity (%)

Positive
Predictive
Value (%)

Negative
Predictive
Value (%)

Serology
n= 28

100

94.8

50

100

Symptoms
n = 110

92.9

99.6

11.8

99.4

Serology plus symptoms
n = 20

92.9

97.4

65

99.6

Chest X-ray fungal ball
n = 13

28.6

96.7

30.8

96.3

Chest X-ray cavitation
n = 50

85.7

86

24

99.1

Chest X-ray pleural thickening
n = 50

85.7

86

24

99.1

Chest X-ray cavitation or pleural thickening
n = 73

100

78.2

19.2

100

Chest X-ray fungal ball plus symptoms
n=9

28.6

98.2

44.4

98.2

Chest X-ray cavitation plus symptoms
n = 31

85.7

93

38.7

99.2

Chest X-ray cavitation or pleural thickening
plus symptoms
n = 42

100

89.7

33.3

100

Serology plus chest X-ray cavitation plus
symptoms
n =13

85.7

99.6

92.3

99.3

Serology plus chest X-ray cavitation or
pleural thickening plus symptoms
n = 17

100

98.9

82.3

100
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Purpose:
St George’s Respiratory Quality of Life (QoL) Questionnaire is routinely used for monitoring
progress of patients on long-term antifungals for the management of chronic pulmonary aspergillosis
(CPA). The objective of this study was to assess the relationship between QoL scores and clinical
failure in patients with CPA.
Methods:
We retrospectively analysed consecutive CPA patients diagnosed with clinical failure following
discontinuation of antifungal treatment between June 2014 and May 2017. Forty-four CPA patients
who were off therapy for 12 months and did not develop clinical failure were used as controls.
Wilcoxon matched-pairs signed rank test was used to compare QoL scores obtained at the time of
discontinuation of treatment and also at the time of diagnosis of clinical failure across the 3 domains
of St George’s QoL questionnaire. McNemar-Bowker test was used to compare the change in
patients’ self-assessment scores. QoL changes in controls were from baseline to 12 months.
Results:
Thirty-three CPA patients were eligible (22 men, average age of 61). The median in the symptom
domain of QoL changed from 78.4 at the time of discontinuation of therapy to 83.1 units at the time
of diagnosis of clinical failure (p=0.043), whereas that of impact and activity domains changed from
62.7 to 59.1 units (p=0.387) and 85.0 to 85.9 units (p=0.153) respectively. The median difference
in the total score changed from 71.3 to 72.9 units (p=0.133) (Fig.1). Controls (n=44) were stable at
3 months and saw an improvement in symptoms domain by 12 months (medians, 74.3, 77.3, and
68.0 units respectively). The change in the controls compared to clinical failure was statistically
significant (p=0.009). The AUC for change in symptoms between controls and clinical failure was
0.675 (95%CI: 0.555 - 0.795). With an improvement of <8 units used to define clinical failure we
have sensitivity of 90.9%, specificity of 45.5%, PPV of 56% and NPV of 87% (Fig.2). There was a
significant difference in the patients’ self-assessment of their conditions (p=0.046). The proportion
of patients who classified themselves as very poor increased from 9.1% at the time of discontinuation
of therapy to 33.3% at the time of diagnosis of clinical failure.
Conclusion:
Our data suggest that a deteriorating symptoms domain of the St George’s QoL questionnaire and a
worsening of patients’ self-assessment are associated with clinical failure.
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Figure 1: Individual patient scores and box and whisker plots for each of the St George’s Quality of Life
domains at the time of discontinuation of antifungals and at the time of diagnosis of clinical failure requiring
recommencement of antifungals.

Figure 2: Receiver operating characteristics (ROC) curve for the symptoms domain scores of St. George’s
Respiratory Questionnaire for predicting clinical failure. ROC was performed for 33 patients with clinical
failure and 44 CPA patients who were off therapy for 12 months (controls). Area under the curve (AUC) is
0.675 (95%CI: 0.555-0.795; p=0.009). Sensitivity of 90.9%, specificity of 45.5%, PPV of 56% and NPV of
87%.

NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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UNITED AIRWAY ASPERGILLUS INFECTIONS: TRUE OR FALSE?
A Barac*
Clinic for Infectious and Tropical Diseases, Clinical Center of Serbia, Belgrade, Serbia

Purpose:
Aspergillus species can cause a few different allergic disorders including allergic bronchopulmonary
aspergillosis/ABPA, and allergic fungal rhinosinusitis/AFRS. ABPA is an immunological pulmonary
disorder caused by allergic reactions against antigens of A. fumigatus colonizing airways. It usually
occurs in patients with asthma or cystic fibroses/CF. AFRS is a type of chronic rhinosinusitis/CRS
that is also a result of hypersensitivity reactions to the presence of fungi in sinuses. The disease is
characterized by elevated level of IgE antibodies/Ab in serum, type-1 hypersensitivity to fungal
allergens, presence of Charcot-Leyden crystals and fungal hyphae in mucin, and commonly,
recalcitrant nasal polyposis/NP. The aim of the present study was to clarify if ABPA and AFRS could
be considered as united airway Aspergillus infections.
Methods:
The prospective study with 75 patients with ABPA was conducted in the Clinical Centre of Serbia.
Patients were divided into two groups depending on finding of CT of paranasal sinuses. The first
group included patients with CT confirmation of rhinosinusitis and positive fungal finding in sinuses
(ABPA+AFRS group), while second group included patients without CT or mycological AFRS
confirmation (ABPA group). Study design included: 1) anamnestic data; 2) measurements of molds
specific IgE/sIgE and total IgE Ab, absolute eosinophile/Eo count and skin prick test/SPT; 3) CT
observation and 4) mycological findings.
Results:
Out of 75 patients with ABPA, 68% had asthma, 17.3% had CF and 14.6% had asthma and
bronchiectasis. In 43/75 (57.3%) ABPA patients CT of paranasal sinuses revealed mucosal
thickening with hyperdense lesions, without any bony erosion or destruction (ABPA+AFRS group).
Nasal symptoms preceded chest symptoms in 28/75 (37.3%) patients, vice versa in 17/75 (22.7%)
and occurred simultaneously in 21/75 (28%) patients. Transient pulmonary infiltrates and central
bronchiectasis were seen in 48/75 (64%) patients. All patients had positive SPT on A. fumigatus, 13
had positive SPT on both, A. fumigatus and Alternaria alternate and 11 had positive SPT on both,
A. fumigatus and Penicillium sp. All raised total and sIgE Ab for fungal allergens. Patients from
ABPA+AFRS had more often surgery of sinuses (p=0.041), presence of NP (p=0.022) and more
severe forms of CRS with chronicity of CRS more than 10 years (p=0.005). Allergic mucin was
seen in all ABPA+AFRS patients and fungal hyphae in 26/43 (60.4%). Culture grew Aspergillus spp.
in 90% patients from ABPA+AFRS group, while 5% grew Penicillium, 2.5% Alternaria and 2.5%
Cladosporium.
Conclusion:
This is the first prospective study which analysed association of ABPA and AFRS and compared
fungal finding in sinuses of patients with ABPA, with clinical and allergological findings. The
pathogenesis of ABPA and AFRS share several common features, and AFRS can be considered
as the upper airway counterpart of ABPA. Due to the failure in understanding of the causative
mechanisms, and deficiencies in the diagnosis and treatment, these disorders are not appropriately
treated. Next studies should clarify the mechanism by which airborne fungi turn from ‘normal flora’
into triggers of immunological reactions, resulting in ABPA/AFRS as well as to find new approaches
for diagnosis, treatment, and improvement of long-term outcomes.
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Purpose:
A. fumigatus chronic colonization among cystic fibrosis (CF) patients has recently gained the
attention for its possible negative effect on lung function. The aim of our study was to present new
data from our recently published research on A. fumigatus chronic colonization in CF [1]. Here,
we present for the first time detailed information about the microbiota of patients by the time of
enrollment in the “case-control” study.
Methods:
A retrospective case-control study of CF patients born from 1989 to 2002 was performed. Chronic
colonization was defined as two or more positive sputum cultures in a given year. Each patient
chronically colonized with A. fumigatus (AC) was matched with three control CF patients never
colonized with A. fumigatus for age, sex and year of birth (±3 years). All sputum cultures from
regular visits at the CF Center by the time of enrollment were collected.
Results:
Twenty AC patients were detected and were matched with 60 controls. Among AC patients’
sputum samples, 10 different types of microorganisms were detected, Staphylococcus aureus,
Pseudomonas aeruginosa, Candida albicans, Aspergillus terreus, Stenotrophomonas maltophilia,
Candida parapsilosis, Scedosporium apiospermum, Achromobacter xylosoxidans, Aspergillus
flavus and Pseudomonas fluorescens. Among control patients’ sputum samples, 6 different types
of microorganisms were detected, S. aureus, P. aeruginosa, C. albicans, Haemophilus influenza,
Achromobacter xylosoxidans and Stenotrophomonas maltophilia. The precence of C. albicans
in sputum samples was significantly higher among AC than control patients (65.0% vs 23.3%;
P=0.001). No significant differences were detected regarding S. aureus and P. aeruginosa (70.0% vs
66.7%; P=0.783 and 70.0% vs 50.0%; P=0.119, respectively).
Conclusion:
Although the prevalence of mixed colonization in CF lung is quite common, our understanding of the
interactions between pathogens is limited. In our study,AC patients seemed to be co-colonized with
C. albicans in high frequency by the time of enrollment while no significant results were emerged on
the interaction of A. fumigatus with P. aeruginosa. These organisms commonly coexist in sputum;
however, their relationship is still difficult to interpret. The lung microbiota of AC patients merits
further study as mixed colonization may alter the levels or spectrum of virulence factors produced
by bacteria or fungi.
[1] Noni M et.al. Aspergillus fumigatus chronic colonization and lung function decline in cystic fibrosis may
have a two-way relationship. Eur J Clin Microbiol Infect Dis. 2015 Nov;34(11):2235-41.
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Introduction:
The epidemiology of invasive aspergillosis (IA) has been changing over the last decades. Since the
incidence of IA is dependent on the underlying disease and the associated risk and host factors, the
local epidemiology of these diseases can greatly influence the epidemiology of IA. Most previous
epidemiological studies consisted of either IA registry studies, which collect all cases of IA in a
certain region, but do not provide any data on the epidemiology of the underlying diseases. Other
epidemiological studies are based on the incidence of IA in a certain population (e.g. transplant
recipient registries), making direct comparisons between risk groups difficult. We therefore performed
a hospital wide study in a tertiary care center, stratifying the incidence of IA by underlying disease.
Methods:
We retrospectively reviewed digital patient records of all 6181 patients between 2011 and 2016
who had at least one galactomannan (GM) test performed. Records of 1364 patients with either
a single broncho-alveolar lavage GM index ≥ 0.5 or at least two consecutive serum GM indices
≥ 0.5 were examined in more detail and were classified according to the 2008 EORTC-MSG
criteria. We recorded 48 different possible risk factors described previously in different studies,
including type of antifungal prophylaxis, renal and hepatic function, blood cell counts, and cardiac,
neurological and pulmonary disorders. Outcome at week 6 and 12 was classified according to the
2008 EORTC-MSG criteria. Risk factors were compared between the hematological and solid organ
transplantation (SOT) groups using the Chi squared test for discrete variables or Wilcoxon’s ranksum test for continuous variables.
Results:
We identified 47 cases of proven IA and 154 cases of probable IA. The total number of proven or
probable IA cases, incidence of IA per total number of new patients with the underlying disease,
and week 6 and week 12 all-cause mortality were as follows (in descending order of incidence): in
acute myeloid leukemia 49, 121.0/1000/year, 18.4%, 36.7%; in allogeneic stem cell transplantation
36, 94.7/1000/year, 36.1%, 50%; in pancreatic transplantation 1, 52.6/1000/year, 0%, 0%; in
lung transplantation 20, 50.5/1000/year, 20.0%, 20.0%; in heart transplantation 5, 36/1000/year,
0.0%, 20.0%; in autologous stem cell transplantation 6, 31.6/1000/year, 16.7%, 33.3%; in any hemato
logical malignancy 61, 26.3/1000/year, 47.5%, 59.0%; in kidney transplantation 17, 20.8/1000/year,
35.3%, 41.2%; and in liver transplantation 3, 6.9/1000/year, 33.3%, 33.3%. All-cause mortality
was similar between hematological patients and SOT recipients at 6 weeks (35.5% vs 27.8%,
p = 0.520) and at 12 weeks (49.1% vs 33.3%, p = 0.145). Hematological patients were significantly
more likely to have had probable IA (87.3% vs 63.9%, p = 0.004), to have received echinocandins
as first line therapy (23.6% vs 5.6%, p = 0.032), and to have had their therapy switched to another
class of antifungals after first-line therapy (50.0% vs 16.7%, p < 0.001).
Conclusion:
Patient characteristics and incidence rates of invasive aspergillosis differ significantly between
different patient populations, while outcomes appear to be similar.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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Introduction:
Aspergillus species are the causative agents of a wide array of clinical manifestations, ranging from
allergic reactions to life threatening systemic infections. There has been a dramatic increase in these
cases in the recent years, all over the globe. Invasive aspergillosis affects immunocompromised as
well as immunocompetent population.
Methods:
We present a case series of 3 cases with varied manifestations of invasive aspergillosis involving the
different organ systems.
Results:
Case 1
54- year old male, photographer, diabetic for 20 years, presented with pain and discharge from right
ear and decreased hearing bilaterally of 2years duration. Insidious onset symptoms with dull aching
pain, with no associated radiation or referral. Ear discharge was mucopurulent, continuous, non-foul
smelling, with no associated bleeding. No history of fever spikes, nausea or vomiting. No signs of
headache, neck rigidity, altered sensorium.
On ear examination, tenderness in the right ear with mucopurulent discharge. Other systemic
examinations were normal.
Routine investigations: within normal limits.
Serum galactomannan: 0.748.
Pure tone audiometry: bilateral conductive hearing loss.
CECT temporal bone: erosion of superior wall of external auditory canal and right side sigmoid
sinus.
MRI: heterogenous enhancement in right side skull base.
PET-CT: increased FDG uptake in right petrous bone and right medial pterygoid.
After one month of conservative management with antibiotics, transmastoid exploration was done.
Aspergillus flavus was isolated on fungal culture.
Diagnosis: Osteomyelitis of skull bone due to Aspergillus flavus
Managed with iv liposomal amphotericin B and iv caspofungin for 14 days and discharged on oral
voriconazole. Patient currently on voriconazole prophylaxis, doing well at 3 month follow-up.
Case 2
24-year old female, with history of full-term normal vaginal delivery 15 days back and evacuation
for retained products of conception 12 days back, presented with intermittent high grade fever,
reduced urination for 10 days, altered sensorium, right orbital swelling, aphasia and quadriparesis
for 5 days.
On examination, plantar reflex was bilateral extensor. Diffuse coarse crepitations heard all over lung
fields.
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Xray chest: large infiltrates in both lung fields.
NCCT head: multiple hypodensities in bilateral cerebral and cerebellar hemispheres, predominantly
in subcortical white matter, representing developing abscesses.
MRI head: multiple focal lesions with perilesional edema, multiple small abscesses likely due to
septic emboli of fungal etiology.
Endotracheal aspirate: KOH mount: thin septate hyphae
Aspergillus fumigatus isolated on culture.
Serum procalcitonin:0.72
CSF galactomannan: 3.8
Diagnosis: Puerperal sepsis with disseminated aspergillosis
Managed with decompressive craniotomy and iv voriconazole and caspofungin, but succumbed on
day 16 of admission.
Case 3
22-year old, 7 months pregnant female, with history of systemic lupus erythematosus, on steroids
since 2 years, presented with cough, expectoration for 1 month and intermittent high grade fever for
15 days.
On examination: malar rash and alopecia present
Diffuse ronchi on bilateral middle and lower zone lung fields.
CECT chest: bilateral lower lobe infiltrates with ground-glass opacities.
Bronchoalveolar lavage: KOH mount- thin septate hyphae
Aspergillus flavus isolated on culture.
Serum galactomannan: 2.8
Diagnosis: SLE flare with invasive aspergillosis.
Managed with iv liposomal amphotericin B and inj voriconazole. Induced vaginal delivery done on
day 25 post admission, still-born fetus delivered. The patient succumbed on day 40 of admission.
Conclusion:
Aspergillosis can have varied presentations as seen in the above cases. Hence, invasive aspergillosis
should be suspected and considered as differential diagnosis under such circumstances.
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Purpose:
Saksenaea and Apophysomyces are two Mucoralean fungi being isolated from soil, dust and vegetative
matter. These were isolated from India for the first time in 1953 and 1979, respectively. Their type
species were Apophysomyces elegans and Saksenaea vasiformis however during recent times
newer species have been described. Alvarez et al in 2010 considered A. elegans as a complex that
included three species, A. ossiformis, A. trapeziformis and A. variabilis however A. mexicanus was
added subsequently, based on their genetic, physiological and morphological differences. Similarly,
S. vasiformis was considered a complex that included two species, S. oblongispora and S. erythrospora
however S. loutrophoriformis was subsequently added. In India, now A. variabilis has almost replaced
A. elegans and S. erythrospora and S. loutrophoriformis are being reported in addition to S. vasiformis.
The newer species of Apophysomyces and Saksenea are being presented from the Government Medical
College Hospital, Chandigarh over a period of one decade.
Methods:
The debrided necrotic skin tissue was processed as per standard mycological protocol over a period of
ten years from August 2007 to September 2017. The clinical entity was diagnosed by mounting biopsy
material on potassium hydroxide (10%), histopathology study of tissue sections stained by hematoxylin
and eosin (H&E), periodic acid-Schiff (PAS) and Gomori methenamine silver (GMS) stainings as
well as by fungal culture on conventional media, with morphological identification of isolates with
LCB mount. The final diagnosis of isolates was established on the basis of molecular identification
done at Mycology Unit, Reus (Spain). ITS region of isolates was sequenced and compared with those
of type strains for final identification. The antifungal susceptibility testing of all the isolates was
done by EUCAST method at Mycology Reference Centre, Madrid (Spain) depicting susceptibility to
amphotericin B, posaconazole and itraconazole. All patients were treated with amphotericin B along
with extensive surgical debridement of necrotic tissue.
Results:
Out of 26 species of Apophysomyces, 23 were A. variabiliis and 3 were A. elegans. Out of 9 Saksenaea,
6 were A. erythrospora, 2 were A. vasiformis and 1 was S. loutrophoriformis. Diabetes mellitus,
intramuscular injections at gluteal region were the main predisposing factors, while upper limb
involvement, following medicated adhesive tape application, was also seen. Almost fifty percent
patients responded well to the surgical debridement and liposomal amphotericin B; however, rest of
them were either died or left against medical advice (LAMA) from the hospital as they could not afford
the cost of antifungal regimens.
Conclusions:
In India, more than seventy percent of cases caused by these emerging fungi, Apophysomyces and
Saksenaea, since their discoveries and most of them are now caused by A. variabilis and S. erythrospora.
Moreover, S. loutrophoriformis is being reported in the literature for the first time from India. This is
very significant change in the prevalence of the Mucoralean fungi and underlying factors in soil and
other areas are to be explored in details. Moreover, index of suspicion of fungal etiology should be
kept very high to avoid any time wastage in establishing diagnosis and empirical treatment on bacterial
lines. Early diagnosis, prompt and extensive surgical debridement and appropriate antifungal therapy
are the key to treat such type of patients and their lives can be saved from these newly emerging species
of Apophysomyces and Saksenaea.
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Purpose:
The association between fungi and asthma is known for a long time. The variation in temperature or
change of weather, pollens and mold spores, second-hand smokes, inhaled chemicals and ambient
air pollutants, all lead to its exacerbation. Besides all these causative factors, one-third to one-half
of severe asthmatics have history of atopic sensitization to filamentous fungi, predominantly to
Aspergillus fumigatus.
Exposure to fungal elements potentially causes worsening of asthmatic symptoms, lung functions
along with increased hospital admissions and asthma-related deaths. Fungi can be associated with
severe asthma in a number of ways i.e. ABPA with or without bronchiectasis and severe asthma
with sensitization. ABPA is the most common fungal infection among asthma patients, wherein,
the fungus acts as both a source of allergen as well as pathogen. ABPA presents itself by a range
of clinical features including asthma exacerbation, eosinophilia, elevated total serum IgE, elevated
Aspergillus fumigatus-specific IgE or IgG, recurrent pulmonary infiltrates, central bronchiectasis
and hyper-attenuation mucous plug impaction.
ABPA is diagnosed by presence of severe asthma, A.fumigatus specific IgE ≥ 0.35 kUA/L, total IgE
>1000 IU/mL, elevated A.fumigatus specific IgG ≥ 27mgA/L. Currently ABPA is further classified
as serological-ABPA (ABPA-S) and ABPA with bronchiectasis depending upon normal highresolution CT or presence of bronchiectasis on HRCT. Hence this project was planned to study the
prevalence of ABPA among severe bronchial asthma patients.
Methods:
A total of 50 patients of severe asthma, reporting to the Pulmonary Medicine OPD, were consecutively
enrolled from January 2016 to June 2017. Blood samples were taken from all these patients and
serum samples were separated. All of them were tested for absolute eosinophil count, total IgE,
Aspergillus fumigatus specific IgE.
Results:
From these 50 patients, thirty-four patients were diagnosed as ABPA depending on their raised
total IgE, Aspergillus fumigatus specific IgE. Out of these 34 patients, there were 18 females and
16 males. Eleven patients had bronchiectasis changes on HRCT and were classified as ABPA-B
and 24 patients (ABPA-S) had raised Aspergillus specific IgE but no changes were observed on
HRCT of thorax. The prevalence of ABPA among severe asthma patients was found to be 68%
(34/50 patients). A high prevalence of ABPA-S as 70.6% was seen as compared to ABPA-B, which
was 29.4%.
Conclusions:
In India, Aspergillus fumigatus is the most common fungus involved among bronchial asthma
patients, especially ABPA. Aspergillus is one of the most common environmental mold present in
both indoor as well as outdoor air. The number of fungal spores in indoor air increases with damp
and humid buildings. Along with that household dust particles play a major role in transmission of
spores and other fungal elements. A lot of patients develop sensitization before development of lung
changes. Patients of severe asthma with recurrent attacks and persistent asthma with irreversible
lung changes are at high risk of fungal colonization and sensitization. As the numbers of fungal
infections are increasing day by day, not only the Aspergillus species but role of various fungi in
complicating bronchial asthma should be explored in detail.
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Purpose:
To study the prevalence of mold sensitization and its spectrum in patients with cystic fibrosis in
various regions of the Russian Federation.
Methods:
131 patients with cystic fibrosis predominantly (77%) with severe disease: men - 64 (children 43, adults - 21), women - 67 (children - 47, adults - 20) were included in the retrospective study.
Patients were divided into 5 groups by city of residence: Saint-Petersburg - 45 persons, Moscow 12, Voronezh - 24, Yekaterinburg - 24, Samara - 29.
In the sera of all patients determination of total IgE (tIgE) and specific IgE(sIgE) to the panel
6 biotinylated fungal allergens (Alkor Bio, St.Petersburg) was performed. The panel included the
allergens of Aspergillus fumigatus, Alternaria alternata, Cladosporium herbarum, Penicillium
notatum, Rhizopus nigricans, Candida albicans.
Results:
The majority of patients with cystic fibrosis – from 82% (St. Petersburg) to 91% (Moscow) was
sensitized to at least one of the fungi at low median values of tIgE (10,5-20,0 IU / ml). High values
were determined by the high frequency of sensitization to the fast growing Candida (65% patients
in Voronezh, up to 86% in Samara). The frequency of sensitization to Aspergillus was in the range
11-27% (Samara-Moscow), to Alternaria – in the range 8-27% (Samara-Moscow), to Rhizopus
– in the range 9-32% (Voronezh -Samara). The frequency of sensitization to less pathogenic
Cladosporium, Penicillium everywhere was 1.5-2 times lower. Significant differences in samples
according to the level of sensitization (median criterion for independent samples) were revealed for
the genera Aspergillus (p = 0.012), Alternaria (p = 0.039) and Rhizopus (p = 0.001).
Conclusion:
Cystic fibrosis is a disease characterized by the highest known level of mold (including genus
Aspergillus) sensitization at low levels of total IgE. The cause of regional differences should be
clarified in further studies.
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Purpose:
To study the prevalence of fungal sensitization and allergic bronchopulmonary aspergillosis (ABPA)
in children with poorly controlled bronchial asthma and cystic fibrosis in St. Petersburg, Russia.
Methods:
In prospective study included 120 children with poorly controlled bronchial asthma (BA) and
134 children with cystic fibrosis (CF). Boys were 70%, median age – 9 years (2 – 18 years). All
patients underwent pulmonary function test, Aspergillus skin test, total IgE and specific A. fumigatus
IgE, specific A. fumigatus IgG, and high-resolution computed tomography. Patients were diagnosed
and classified according to ABPA criteria, R. Agarwal et al., 2013.
Results:
The median total IgE level was 277 kU/L (in BA group max = 7260 IU/ml, in CF group max =
18810 IU/ml). Skin prick and intradermal testing were positive for A. fumigatus in 30% patients.
Specific IgE to A. fumigatus was elevated in 2 patients with poorly controlled asthma and 5 patient
with cystic fibrosis, median has 1.01 Ku/l, normal < 0.35. A. fumigatus sIgE test was positive in
2 patients with BA and 5 patient with CF. A. fumigatus were obtained in culture in sputum in one
child with BA and 4 patients with CF. ABPA was diagnosed in 2 patients with BA (2%) and 5 patients
with CF (3.7%).
The patients with ABPA and BA were treated with itraconazole 200 mg/day for 3 and 6 months. The
patients with ABPA and CF were treated with voriconazole 200 – 400 mg/day for 1.5 - 6 months.
A clinical and radiological improvement, and a reduction in serum IgE were observed during the
follow-up.
Conclusion:
The frequency of allergic bronchopulmonary aspergillosis in children with poorly controlled
bronchial asthma was 2%, cystic fibrosis - 3.7%. Children with poorly controlled bronchial asthma
and cystic fibrosis need an allergy and mycological examination for early diagnosis and treatment
of ABPA.
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Purpose:
To analyze demographic parameters, underlying diseases, etiology, treatment and survival rate
of hematological patients with combination of invasive aspergillosis (IA) and mucormycosis in
St. Petersburg, Russia.
Methods:
The prospective study was conducted during the period 2007-2017 yy. Diagnosis of IA and
mucormycosis was made according to EORTC/MSG criteria (2008). Species identification of
Aspergillus and mycormycetes was confirmed by sequencing of beta-tubulin and ITS/D1-D2
fragments of fungal ribosomal DNA, respectively.
Results:
In a prospective multicenter study in 2007-2017 yy. were included 512 oncohematological patients
with IA, and 29 (5%) of them had a combination of IA with mucormycosis. The median age of patients
with IA and mucormycosis was 31 years (range 5-65), male and female ratio 2:1, adults were 83%.
Main underlying conditions were: acute lymphoblastic leukemia - 32%, acute myeloid leukemia 25%, acute leukemia - 7%, non-Hodgkin’s lymphoma - 14%, Hodgkin’s lymphoma - 7%, chronic
myeloid leukemia - 3%, chronic lymphoblastic leukemia - 3%, myelofibrosis -3%, neuroblastoma
-3%, aplastic anemia - 3% . We identified that the combination of IA and mucormycosis significantly
often develops in patients after allogeneic transplants of hematopoietic stem cells (allo-HSCT)
(52%, p = 0.001).
Aspergillus spp. were isolated from 51% of patients. The main agents of IA were A. fumigatus - 55%,
A. niger - 17%, A. flavus - 17%, and A. nidulans - 11%. Test «Platelia Aspergillus EIA» (Bio-Rad)
was positive in 62% of patients. Diagnosis of mucormycosis was confirmed by histology and direct
microscopy of biopsy samples in all patients. Cultures of clinical materials were positive in 69%
cases: Rhizopus spp. (45%), Lichtheimia corymbifera (20%), Rhizomucor spp. (10%), Rhizomucor
pusillus (10%), Mucor sp. (10%), Rhizopus stoloniter (5%).
The main sites of infection were lungs (76%), sinuses (17%), central nervous system (10%), more
then two organs were affected in 45% patients. Typical clinical feature of IA and mucormycosis
combinations was hemoptysis (24%, p = 0,008), CT-signs - lesions with cavities (38%), hydrothorax
(29%), and a “reverse halo” symptom (17%).
Antifungal therapy was used in 76% patients: posaconazole - 62%, amphotericin B deoxycholate 50%, caspofungin - 41%, amphotericin B lipid complex - 41%. Combination therapy was used for
41% patients. Duration of antifungal therapy was 3 - 236 days (median - 45). Surgical treatment was
used in 34% patients. Overall survival at 12 weeks was 38%. An unfavorable prognosis factor was
dissemination of mycotic infections (p = 0.009).
Conclusion:
The main underlying disease in hematological patients with IA and mucormycosis was acute
leukemia (64%). The main etiology agents were A. fumigatus (55%) and Rhizopus spp. (45%).
Antifungal therapy received 76% patients, surgery – 34%. Twelve weeks overall survival was 38%.
Disseminated mycosiswas an unfavorable prognosis factor.
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CASE OF SUCCESSFUL TREATMENT OF DISSEMINATED INVASIVE
ASPERGILLOSIS IN HIV+ PATIENT
N Bodnar, V Kuznetcov, O Shadrivova, E Shagdileeva, E Desyatik, T Bogomolova, N Klimko*
I.Mechnikov North Western State Medical University, Saint Petersburg, Russia

Purpose:
Clinical case of successful treatment of disseminated IA in HIV+ patient.
Methods:
Diagnostic criteria EORTS/MSG, 2008 were used.
Results:
A 33-year-old female was admitted to infectious disease clinic in August 2015 with complaints of
pain and swelling of the right lumbar region, and cough with purulent sputum.
In 2013 HIV 4B was diagnosed. Antiretroviral therapy was used with ritonavir, stavudin, lamivudin,
and darunavir. In December 2014 she noted an increasing weakness, fever, weight loss, cough with
abundant purulent sputum, and increased axillary and neck lymph nodes. CT-scan revealed multiple
fused focuses in the left lung and focuses in the spleen. Atypical mycobacteriosis of the lungs, lymph
nodes and spleen was diagnosed. Therapy of mycobacteriosis was used with a partial clinical effect
and regression of intoxication symptoms. Antiretroviral therapy was continued. In June 2015 there
was pain in the right side, edema of the right lumbar region.
On CT scan were revealed bilateral lungs focuses, two-sided retroperitoneal abscesses with right
fistula and proliferation into soft tissues, soft tissue abscess formation, and L1, L3, Th10 vertebral
bodies destruction. Right-sided lumbotomy with drainage of the lesion of retroperitoneal space,
and diagnostic puncture of the retroperitoneal space were performed. In the culture of punctated
abscesses received growth of Aspergillus fumigatus. Disseminated IA (lungs, L1, L3, Th10
vertebral bodies and soft tissues involvement, and the psoas abscess) was diagnosed. Therapy with
amphotericin B 1 mg/kg/day was used for 1.5 months with positive clinical effect. After stabilization
of the condition itraconazole 400 mg/day was used. The positive dynamic on the lungs CT scan was
revealed. In March 2017 surgical treatment was performed.The total duration of antifungal therapy
was 12 months
Conclusion:
The combination of antifungal and antiretroviral therapy therapy, and surgery are necessary for
successful treatment of disseminated invasive aspergillosis in HIV+ patients.
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COMBINATION OF INVASIVE ASPERGILLOSIS AND PNEUMOCYSTIS
PNEUMONIA IN SAINT PETERSBURG, RUSSIA: A PROSPECTIVE STUDY
RESULTS
A Smirnova1, O Nikitin1, O Shadrivova1, E Desyatik1, S Ignatyeva1, T Bogomolova1, A Volkova2,
M Popova2, T Shneyder 3, I Karyagin3, L Zubarovskaya2, B Afanasyev2, N Klimko1*
I.Mechnikov North Western State Medical University, Saint Petersburg, Russia
I.Pavlov First Saint Petersburg State Medical University, Saint Petersburg, Russia
3
Leningrad Regional Clinical Hospital, Saint Petersburg, Russia
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Purpose:
To investigate the frequency, risk factors, and treatment outcome in patients with invasive
aspergillosis (IA) and Pneumocystis pneumonia (PCP).
Methods:
In 1998 - 2017 yy in prospective study were included 700 patients with IA. Diagnostic criteria
EORTS/MSG, 2008 were used.
Results:
PCP was detected in 18 patients, 2.5% of all IA patients. The patients’ age was 18 - 75 y (median
- 30.5), men - 67%. The main underlying conditions were acute leukemia - 38%, lymphoma 22%, chronic leukemia - 5%, myelodysplastic syndrome - 5%, and multiple myeloma - 5%. Nonhematological diseases were 22%.
Main risk factors were prolonged lymphocytopenia - 82% (median - 15 days), agranulocytosis 61% (median - 10 days), and glucocorticosteroid use - 61%.
Clinical manifestations in IA + PCP patients were fever - 94%, cough - 64%, and increasing
respiratory failure - 67%. Hemoptysis was noted in 11% patients.
Galactomannan test in bronchoalveolar lavage fluid (BAL) was positive in 67% patients. Direct
microscopy of BAL revealed septated mycelium in 39% patients. Aspergillus spp. were isolated
in culture in 33% cases. The main etiological agent was A.fumigatus – 62%. «Proven» IA was
diagnosed in 28% patients, «probable» - 72%. «Monofluo» test in BAL was positive in 83% patients.
100% patients received antifungal therapy (voriconazole - 89%, caspofungin - 11%, co-trimoxazole
- 100%). Duration of antifungal therapy was 15 - 240 days (median - 113,5). The overall 12-weeks
survival rate of patients with IA and PCP was 56%.
Conclusion:
Pneumocystis pneumonia was detected in 2,5% patients with invasive aspergillosis. The main risk
factors were prolonged lymphocytopenia and neutropenia, glucocorticosteroid use. The overall
12-weeks survival rate was 56%.

- 140 -

68

CLINICAL AND IN VITRO ANALYSIS OF ASPERGILLUS GALACTO
MANNAN ANTIGEN FALSE POSITIVE RESULTS IN PATIENTS WITH
PULMONARY CRYPTOCOCCOSIS
T Takazono1,2,3*, T Saijo2, K Oshima2, M Tashiro1, K Yamamoto2, Y Imamura2, T Miyazaki1,2,
H Mukae2, DC Sheppard3, K Izumikawa1
Infectious Diseases, Nagasaki University Graduate School of Biomedical Sciences, Nagasaki, Japan
Respiratory Diseases, Nagasaki University Graduate School of Biomedical Sciences, Nagasaki , Japan
3
Infectious Diseases and Immunity in Global Health Program, Research Institute of the McGill University
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Purpose:
Platelia Aspergillus assay is a commercially available enzyme-linked immunosorbent assay (ELISA)
for the soluble Aspergillus galactomannan (GM) antigen; it indicates high sensitivity and specificity
especially in diagnosis of invasive pulmonary aspergillosis and used worldwide. However, it is
reported to cause false positive results in several situations; receiving piperacillin-tazobactam or
amoxicillin-clavulanate, bifidobacterial lipoglycan, and taking a nutrient containing soybean protein.
In 2005, Dalle et al. reported a case of pulmonary cryptococcosis patient with false positive results of
GM antigen test, and concluded that Cryptococcus neoformans Galactoxylomannan indicates dose
response cross-reactivity with Aspergillus GM in vitro experiment. However, Jesus et al. denied its
reproducibility in vitro and in vivo study using mice and rabbit models in 2007. These two reports
indicated conflict results despite their in vitro incubation methods were exactly the same; the cause
of false positive is still controversial. Therefore, we conducted a retrospective study and in vitro
experiments to clarify the cause of GM false positive results in pulmonary cryptococcosis patients.
Methods:
A total of 41 pulmonary cryptococcosis patients diagnosed in Second Department of Internal
Medicine, Nagasaki University Hospital between March 2008 and December 2014 were enrolled in
this retrospective study. Medical information about diagnosis, laboratory tests and treatment were
collected from medical records.
Results:
Among 41 pulmonary cryptococcosis patients, 30 patients were performed serum GM assay, and
15 patients of them were also performed GM assays in BALF. The mean of GM antigen titer was
1.37 (min;0.15, max;6.255) and 17 (56.7%) patients indicated positive results when cutoff value were
taken as 0.5. No patient showed any evidence of Aspergillus co-infection. There was not a significant
positive correlation between GM and Gulucronoxylomannan (GXM) antigens. And their serum GM
titers significantly decreased after the treatment of cryptococcosis. Interestingly, their BALF GM
titers were significantly lower than their serum ones unlike aspergillosis patients. Therefore, we
hypothesized that some compositions in human serum might be contributing the GM false positive
in cryptococcosis patients. We checked several serum compositions or incubation conditions to
reproduce the GM false positive in in vitro experiment. And we found that C. neoformans showed
significantly higher GM titer only when it was co-incubated with gamma globulin. Furthermore,
ACAP1 (GXM deficient mutant) showed significantly higher GM than its wild type, this result
implied that GalXM, the remaning component of C. neoformans capsule in ACAP1 was showing
cross reactivity with GM assay.
Conclusion:
More than half of pulmonary cryptococcosis patents showed false positive in GM assays. And
GalXM was the most considerable reason of cross reactivity with GM assay.
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GENETIC WIDE ASSOCIATION OF SUSCEPTIBILITY TO INVASIVE
MYCOSES IN GERMAN SHEPHERD DOGS
JD Dear1*, JE Sykes1, DL Bannasch2
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Purpose:
Opportunistic fungal disease can result from infection with both molds and dimorphic fungi in
the dog. Focal, noninvasive infections can be caused by fungi such as Malasezzia and Candida
spp. and cause mild disease in immunocompetent dogs. In contrast, systemic invasive infection is
associated with moderate to severe disease and disseminates to virtually any tissue. Mold infections
reported to disseminate include Aspergillus, Paecilomyces and Penicillium spp. German shepherd
dogs (GSDs) are over 40 times more likely to contract systemic, invasive aspergillosis that other
breeds. We suspect that this predilection lies in a genetic trait since the majority of cases diagnosed
with systemic disease have no identifiable exogenous causes of immunosuppression.
Methods:
A genome wide association study is being performed to analyze segregation of single nucleotide
polymorphisms (SNPs) associated with invasive fungal disease in GSDs. Case dogs are being identified
as GSDs with invasive mycotic infection without evidence of exogenous immunosuppression.
Controls are sex-matched and consisted of GSDs greater than 7-years old without diagnoses of
immune-mediated disease or atypical infections. Chi-squared analysis will be used to analyze SNP
association.
Results:
16 affected and 24 healthy, control GSDs have been analyzed thus far. Interim analysis shows
associations on two different chromosomes approaching Bonferroni significance.
Conclusion:
Susceptibility to invasive fungal disease appears to be related to a genetic trait in GSDs. More
samples are needed to verify the significance of this association. Following this, the next step to
investigate this predilection would be to replicate it in an independent dataset.
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THREE DISTINCT CLINICAL PHENOTYPES OF ALLERGIC BRONCHO
PULMONARY ASPERGILLOSIS IDENTIFIED BY CLUSTER ANALYSIS
T Oguma*, J Tanaka, K Harada, K Tomomatsu, K Asano, Japan ABPM research program
Division of Pulomanary Medicine, Tokai University School of Medicine, Kanagawa, Japan

Background:
Allergic bronchopulmonary aspergillosis (ABPA) is known as type I and III allergic disease for
Aspergillus and its heterogeneous clinical presentation ranging from asymptomatic mucus plugs
to severe asthmatic symptoms or destructive and fibrotic lung disease. These heterogeneities may
reflect not only the different clinical stages of the disease, but also different phenotypes.
Methods:
Non-hierarchical cluster analysis was performed to identify clinical phenotypes for 349 patients
with possible ABPA-central bronchiectasis (ABPA-CB) of the retrospective national-wide cohort
study in Japan executed in 2013 (Oguma T et al. Allergol Int, Epub ahead of print). Definition of
possible ABPA-CB were, (1) presence of specific serum immunoglobulin E (IgE) antibodies or a
positive skin reaction to Aspergillus, and (2) presence of bronchiectasis or mucoid impaction in the
central bronchi on the thoracic CT scan. Decision tree analysis was also conducted to create the tree
algorism and 68 patients in another multi-center cohort were assigned to the appropriate clusters.
Results:
Three clusters were identified. Cluster 1 (n=95) was characterized with early-onset (median ages,
39 years), male-dominance, and frequent recurrences (65%). The patients in cluster 2 (n=115)
were middle age at onset (56 years), female-dominant, and showed lower values of total serum IgE
(median, 505 IU/mL). Cluster 3 (n=139) included the patients with later age at onset (68 years),
female-dominant disease accompanied by asthma less frequently (71%). Decision tree analysis
suggested a classification algorism of the phenotypes based on age of onset (52 years) and total
serum IgE levels (890 IU/mL). According to the algorism, the subtypes of ABPA in the second
cohort showed similar characteristics to those in the first cohort.
Conclusions:
There are 3 distinct clinical phenotypes characterized by different age of onset, gender, asthma
prevalence, total serum IgE levels, and frequency of recurrences.
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PREVALENCE OF ASPERGILLUS INFECTIONS AMONG PATIENTS IN A
TERTIARY CARE HOSPITAL IN NORTHERN INDIA
MK Talwar1*, N Singla1, R Kundu2, J Chander1
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Purpose:
In recent years fungi have been flourishing among patients of tertiary care centres with some
underlying factors. Many fungal functions have come up among which aspergillosis is a systemic
infection and is found in immunocompromised as well as immunocompetent individuals.
Aspergillus species are ubiquitously found in the environment worldwide in the decaying organic
matter but they do have role in causing infection in human body. These species primarily cause
pulmonary infections with involvement of other body sites like paranasal sinuses, eyes and nails. In
immunocompromised patients, Aspergillus species are the most common causes of invasive mold
infections. It is the commonest opportunistic fungal disease after candidiasis. The hyphae of genus
Aspergillus being hyaline in nature hence it is also a type of hyalohyphomycosis. The toxicity due to
ingestion of foods contaminated with mycotoxins, produced by various species of Aspergillus among
healthy individuals is termed as mycotoxicosis (aflatoxicosis). The term aspergillosis indicates
tissue invasion or allergic disease caused by any of its species. The following encountered clinical
conditions produced by Aspergillus are:pulmonary diseases, CNS aspergillosis, PNS aspergillosis,
Aspergillus endocarditis and cutaneous aspergillosis and may cause keratomycosis, endopthalmitis,
otomycosis and onychomycosis.
Most commonly encountered species are Aspergillus flavus, Aspergillus fumigatus and Aspergillus
niger and other species which are also coming up are Aspergillus terreus, Aspergillus glaucus,
Aspergillus nidulans and Aspergillus calidoustus. The treatment of aspergillosis is really a challenging
task. Antifungal agents like polyene antibiotics (amphotericin B) and synthetic antifungals in which
azoles especially triazoles namely fluconazole, voriconazole, posaconazole and itraconazole, are
being used as the effective drugs. Now resistance against these antifungals has become a major
challenge in treating the patients who are infected by Aspergillus species.
Methods:
During the period of July 2016 to June 2017 various clinical samples like pleural fluid, sputum,
nail, corneal scrapings, vitreous tap, maxillary sinus, nasal tissue, bronchoalveolar lavage (BAL)
fluid, were processed as per standard mycological techniques. All samples were subjected for KOH
examination, periodic acid Schiff (PAS) staining, calcofluor white staining and fungal cultures. All
samples which were growth positive for Aspergillus, were identified by phenotypic methods.
Results:
During the study period total samples received were 2932. Out of which 94 isolates were of
Aspergillus. So overall prevalence of Aspergillus during one-year study period was 3.2%, out of
which Aspergillus flavus 43 (45.74%), Aspergillus fumigatus 18 (19.14%), Aspergillus niger
3 (3.19%), Aspergillus terrus 2 (2.13%) and other Aspergillus species 28 (29.78%). Out of all
Aspergillus isolates, Aspergillus flavus most commonly found in nail 5 (15.95%) followed by nasal
tissue 11 (11.7%), Aspergillus fumigatus most commonly found in sputum 9 (9.57%) followed by
pleural fluid 4 (4.25%). All isolates of Aspergillus niger, found in nail were 3 (3.19%). Two cases
of Aspergillus terrus were found in nail and maxillary sinus 1.06%, respectively. Non-identified
species of genus Aspergillus were most commonly found in nail 21 (22.34%) followed by nasal
tissue 2 (2.13%).
Conclusions:
Aspergillus infections are progressively increasing clinical entities. The environmental isolates are
also contributing. Treatment of these infections is a challenging task. Drug resistance against the
antifungal agents is also the major concern.
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OF INVASIVE PULMONARY ASPERGILLOSIS
I Oren1,2,3*, R Bitterman3, A Stern3, A Frisch1, O Nudelman1, T Zuckerman1,2, Y Ofran1,2, N Lavi1,
M Paul2,3, E Hardak2,4
Hematology, Rambam Health Care Campus, Haifa, Israel
Bruce Rappaport Faculty of Medicine, Technion - Israely Institute of Technology, Haifa, Israel
3
Infectious Diseases, Rambam Health Care Campus, Haifa, Israel
4
Pulmonology, Rambam Health Care Campus, Haifa, Israel
1
2

Purpose:
To assess the frequency of invasive pulmonary aspergillosis (IPA) in newly diagnosed acute
myeloid leukemia (AML) patients, on admission for induction chemotherapy, before the start of
chemotherapy.
Methods:
During a two years period, 10/2015-10/2017, all patients with newly diagnosed AML who were
admitted to the hematology-oncology department for intensive chemotherapy for induction of
remission, underwent routine chest computed tomography (CT).
Patients whose chest CT was abnormal, underwent diagnostic fiber-optic bronchoscopy with bronchoalveolar lavage (BAL) sampling for the diagnosis of the etiology of pulmonary abnormalities.
Laboratory processing of BAL fluid included (among other tests) direct stain for fungal elements,
fungal culture, polymerase chain reaction (PCR) for the detection of Aspergillus DNA, and
galactomannan (GM) antigen detection. GM antigen in serum was measured as well. Patients
who were diagnosed with IPA according to the EORTC diagnostic criteria, started treatment with
voriconazole, while patients with normal baseline CT and those with abnormal CT but without IPA,
were given antifungal prophylaxis with posaconazole or fluconazole for the duration of neutropenia.
The primary outcome of the study was defined as IPA rate until resolution of neutropenia.
Results:
93 patients were included in the study. Of 93 baseline chest CT performed, 59 (63%) were normal
and 34 (37%) – pathological. Pathological findings of the abnormal CTs consisted of nodules with
or without halo sign, ground glass opacities, consolidations, tree and bud opacities, pleural effusion,
and various combinations of the above findings. The most common radiographic abnormalities were
small nodular infiltrates with or without halo. Of the 34 patients with abnormal CT on admission
(most of them asymptomatic), 21 were diagnosed with IPA (0 definite, 10 probable, 11 possible).
All 21 patients diagnosed with IPA on admission, received voriconazole treatment for more than
3 months. The remaining 72 patients with no IPA on admission received fluconazole (47) or
posaconazole (25) prophylaxis, from beginning of chemotherapy and until resolution of neutropenia.
During induction chemotherapy period, GM in serum was measured twice weekly, and repeated
chest CT was performed for patients with persistent fever (> 4 days) unresponsive to broad spectrum
antibiotic coverage. Eventually, 23 more patients were diagnosed with IPA (0 definite, 13 probable,
10 possible).
In summary, 93 consecutive patients with newly diagnosed AML who were admitted for intensive
chemotherapy during 2 years period, underwent baseline chest CT. 21(23%) of them were diagnosed
with IPA on admission. 23 (25%) more, contracted IPA during chemotherapy, while on antifungal
prophylaxis.
Conclusions:
IPA is a frequent and devastating infectious complication in patients with AML. We have found that
almost half of the burden of this infection is present in these patients on admission, before start of
chemotherapy. Routine baseline chest CT can lead to early diagnosis and treatment of the infection,
and by that may improve survival.
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Purpose:
A preliminary estimate of the burden of serious fungal infections was presented in 2014, and has
been expanded here, based on additional data. There is no national data or surveillance.
Methods:
Specific population statistics were sourced from multiple sources, local literature was identified and
estimates made. Some additional data were sourced from the Ministry of Health, GINA program
(asthma), and national haematology and transplant societies.
Results:
Argentina has a population of 43.6 million, with 25% children under 15 yrs. Estimated numbers and
rates of key infections per year are in the Table. Predicted candidemia incidence is low at 2/100,000,
with 82% occurring in the ICU. At a 6% prevalence rate, an estimated 593,695 women suffer from
recurrent VVC. IA is relatively common because of a high smoking and COPD rate, 332 cases in
immunocompromised patients and another 1,898 in the 146,000 COPD patients admitted to hospital.
Asthma is common affecting14% of adults and so ABPA and SAFS are major problems. In AIDS
an estimated 328 and 1,085 cases of cryptococcal meningitis (CM) and Pneumocystis pneumonia
(PCP) occur. Histoplasmosis cases in AIDS are almost the same as CM. paracoccidioidomycosis is
a relatively frequent. Fungal keratitis and tinea capitis frequency are also relatively frequent.
Conclusion:
At least 882,000 people (>2.0%) in Argentina are affected by a serious fungal disease annually, with
considerable morbidity and mortality. Probably invasive candidiasis, PCP, invasive aspergillosis and
disseminated histoplasmosis are significantly under-diagnosed.
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INVASIVE PULMONARY ASPERGILLOSIS WITH TREATMENTREFRACTORY HEPATIC ASPERGILLOMA COMPLICATING A RELAPSE
OF ACUTE PROMYELOCYTIC LEUKAEMIA: A CASE REPORT
L Farrugia*, S Nagumantry
Department of Haematology, North West Anglia NHS Trust, Peterborough, UK

Introduction:
Invasive pulmonary aspergillosis (IPA) is recognized to be an important cause of life-threatening
infection in patients with haematological malignancy. We present a challenging case of invasive
pulmonary aspergillosis with treatment-refractory hepatic aspergilloma complicating a relapse of
acute promyelocytic leukaemia (APL).
Clinical Case:
A 37-year old lady was admitted with neutropaenic sepsis following FLAG-Ida chemotherapy
with ATRA for a relapse of acute promyelocytic leukaemia (APL). She was initially treated with
caspofungin for Candida glabrata fungaemia, initially to good effect. She was subsequently readmitted with pyrexia and was found to have a large, well-defined, rounded lesion in the upper lobe
of the right lung as well as multiple large hepatic abscesses and a moderate pericardial effusion not
discernible on original CT imaging. She was treated with meropenem and voriconazole empirically.
A bronchoalveolar lavage was performed, with microbiological analysis of bronchial washings
being negative. A diagnosis of invasive aspergillosis was eventually confirmed through histological
analysis of liver samples via liver biopsy. Pan fungal PCR on those samples (following three
weeks of antifungal treatment) was negative. Voriconazole was continued with regular therapeutic
drug monitoring and thrice-weekly liposomal amphotericin was added. Prolonged treatment over
several months led to regression of the pulmonary aspergilloma as well as two of the three hepatic
asperigillomas but fungal hyphae were again demonstrated on repeat biopsy of the liver lesion
despite several months of dual therapy and continuing haematological remission on bone marrow
biopsy. The patient has been offered a left hemihepatectomy with a view to potential stem cell
transplantation in the future in view of her high risk of haematological relapse. She has, however,
been reluctant to proceed despite explanation of the risks.
Conclusion:
This case illustrates the complexity of treating systemic mycosis complicating haematological
malignancy as well as the limitations of antifungal treatment in treating extrapulmonary aspergillosis.
It also highlights the clinical uncertainty as to how best to manage her risk of relapse within the
context of residual extrapulmonary disease.
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Figure 1: Right upper lobe aspergilloma pre-treatment – coronal view

Figure 2: MR image demonstrating residual hepatic aspergilloma despite eight months of dual
antifungal therapy.
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Purpose:
Surgery is one of the treatment options for chronic pulmonary aspergillosis (CPA) especially single
aspergilloma, those with recurrent haemoptysis despite bronchial artery embolisation and unilateral
azole-resistant disease. This study aims to evaluate the outcomes of surgery and the correlation
between Aspergillus immunoglobulin G (IgG) titre and clinical condition of the patients.
Methods:
Retrospective study of patients who underwent surgery for CPA between 2007 and 2017, with
Aspergillus IgG antibodies (Thermo Fisher/Phadia) correlated with surgical success and recurrence.
Results:
29 patients with CPA underwent surgery with most of them showed histopathology evidence of
Aspergillus in lung tissue (n=25, 86%). The mean age was 52 years (20-77). The most common
presenting symptoms were haemoptysis (n=16, 55%), cough (n=12, 41%) and shortness of breath
(n=8, 28%) before surgery. Recurrent haemoptysis (n=16, 55%) was the most common indication for
surgery. Assessed 2-5 months after surgery, 13 patients were asymptomatic (45%) and 7 experienced
cough (24%). Twenty-two patients (76%) had single aspergilloma, 3 patients (10%) showed chronic
cavitary pulmonary aspergillosis (CCPA) while 4 patients (14%) with Aspergillus nodules. Most
of the patients had underlying lung disease; tuberculosis (n=5, 17%), bronchiectasis (n=5, 17%),
chronic obstructive pulmonary disease (n=5, 17%), asthma (n=4, 14%) and sarcoidosis (n=2, 7%).
The procedures included lobectomy (n=23, 79%), wedge resection (n=4, 14%), decortication (n=1,
3%), video-assisted thoracoscopic surgery (n=2, 7%) and myoplasty (n=1, 3%). Main complications
were pneumothorax (n=6, 21%) and subcutaneous emphysema (n=3, 10%). The mean Aspergillus
IgG level before surgery was 217.3 mg/L and 2-5 months after surgery 163.1mg/L. Recurrence of
CPA was noted in 14 patients (48%). In this recurrent group, the mean Aspergillus IgG level when
patients relapsed was 340.2 mg/L and decreased to 144.6 mg/L along with the clinical improvement
of patients measured 6 months after antifungal therapy.
Conclusion:
Surgery in these selected CPA patients resulted in favourable outcomes with the decrease in clinical
symptoms and the Aspergillus IgG level of patients after 2-5 months post-surgery. These findings
suggest that in general, Aspergillus IgG test is a potential tool for evaluating therapy and predict
recurrences of CPA. Further work is required to establish this.
Keywords: Aspergillosis, surgery, Aspergillus fumigatus, immunoglobulin G
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Introduction:
The patient support group associated with the National Aspergillosis Centre (NAC) in Manchester is
a large group of aspergillosis patients who engage both in person and online with the NAC.
Methods:
Here we describe the activities of this group and demonstrate the benefits to patients and clinicians.
Results:
The patient support group operates on a variety of different platforms. The cornerstone of contact is
the patient support meetings, which are held monthly at the NAC in Manchester. These meetings are
an opportunity for researchers and clinicians to talk to patients about their work, improving patients’
understanding of the disease and its management. This also allows researchers and clinicians to
access patient input and feedback when required. The meetings are a forum for discussion, which
allows the communications team to address patient queries directly, but also to identify the topics
that are of particular interest to those living with aspergillosis.
The two primary online platforms for the patient support group are the Facebook page
(www.facebook.com/groups/aspergillussupport) and the patients’ website (www.nacpatients.org.uk).
Both of these have international audiences, which include members of the NAC patients support
group. Over the past few years both of these platforms have seen a change in activity, as static
website content has become less popular and social media-facilitated discussion has grown. The
benefits, opportunities and limitations of this change will be discussed.
Conclusion:
Integral to our work with patients is two-way communication, largely directed by the patients
themselves. The patients benefit from the topics raised by the communications team, but the group
is also an invaluable resource for testing and refining health messaging. Among the many benefits
of maintaining this community, patients report the value of mutual support, which helps to combat
loneliness in a group whose needs are not well understood. For the reasons highlighted, we suggest
that patient support groups are a useful tool for clinical professions and patients alike.
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Introduction:
The Aspergillus & Aspergillosis website (http://www.aspergillus.org.uk) is a reference library for
clinicians, scientists and patients. At the heart of this is a comprehensive repository of research
articles, clinical and scientific images, videos, conference abstracts and presentations. Our website
attracts almost 100,000 visitors per month, and our newsletter is read by 23,000 people worldwide.
Methods:
Here we present an overview of our tools for researchers and clinicians.
Results:
Did you know we also provide the following tools?
Drug Interactions Pro — an app for Android or Apple devices for searching a database of interactions
between antifungals and other drugs, with a traffic lights system showing severity. Separate clinician
and patient versions are available.
Worldwide patient map — we host an interactive map (powered by diseasemaps.org) that allows
any patient in the world to anonymously add their location and details of their condition. Users
are able to contact each other to offer patient-to-patient support. Currently holds 107 patients,
predominantly around the UK and USA, but is beginning to spread into Asia and Australia/New
Zealand.
Online fungal microscopy course — a Moodle-based course teaching microscopy and histology
techniques for common and rare fungi. The first module is free, and subsequent modules incur a
small charge. Available in English, Spanish, French and Portuguese from www.microfungi.net
Antifungals pipeline – a database of antifungals at different stages of development, from preclinical
through to approved drugs, and find information about clinical trials currently ongoing
Guidelines – an international collection of diagnostic and treatment guidelines from official bodies
such as the World Health Organization, Infectious Diseases Society of America and European Society
for Clinical Microbiology and Infectious Diseases. In the absence of any guidelines for a particular
disease, comprehensive reviews are provided. Available at our sister site www.life-worldwide.org/
fungal-diseases/guidelines
Calendar – conferences, courses and events related to Aspergillus and aspergillosis.
Conclusion:
Also visit www.aspergillus.org.uk/newsletters to subscribe to our newsletter, or read our news blog,
search for fungal jobs and browse our species and strain databases.
Or catch up with us on social media:
- Twitter (@AspergillusWeb)
- Pinterest (Aspergillus and aspergillosis)
- Facebook group (Aspergillus Support)
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Purpose:
Aspergillus species are ubiquitous pathogenic and some allergenic airborne fungi, both associated
with significant morbidity and possibly mortality. Invasive aspergillosis (IA) is a major infectious
complication among immunocompromised patients. Aspergillus fumigatus is the most important
airborne fungal pathogen causing IA and also leads to highest number of deaths in patients with
Aspergillus infections. Aspergillus species also cause chronic pulmonary aspergillosis (CPA),
allergic bronchopulmonary aspergillosis (ABPA), severe asthma with fungal sensitization (SAFS)
and other superficial infections. The predominance of airborne pathogenic Aspergillus species is
a public health concern in Kathmandu valley. We have compared the prevalence of pathogenic
Aspergillus species in atmosphere of monument zones of Kathmandu city between 2011-2017.
Methods:
Airborne fungal spores were studied using a gravity plate method in monument zones of
Kathmandu city including Hanuman Dhoka Durbar Square, UNESCO World Heritage Site between
January 2016-September 2017. Two sets of duplicate sabouraud dextrose agar (SDA) plates with
chloramphenicol (50 mg/L) were exposed in same locations on seasonal basis and diurnal variations.
The exposed plates were incubated, one set at 28°C for the growth of total count of airborne fungi
(nonpathogenic fungi) and another set at 37°C for the growth of pathogenic fungi, for up to 3-7 days
and examined daily for any visible fungal growth. Pathogenic Aspergillus species as well as
different types of fungi were enumerated and identified to species complex level by macroscopic
and microscopic morphology. A comparison of prevalence of pathogenic Aspergillus species was
also done with previous data recorded in same locations of Kathmandu.
Results:
During January 2016-September 2017, 21,768 fungal colonies of various genera and 7,438 patho
genic fungal colonies were isolated. More than 26 different fungal species complexes belonging to
22 fungal genera were identified, in addition to unidentified fungi, indicating a wide diversity in
airborne fungi. The genera of Aspergillus (21.7%), Penicillium (13.2%) and Fusarium (10.6%) were
the major components of airborne fungi at 28°C. Based on comparative analysis, the most prevalent
airborne pathogenic fungi that grew at 37°C were the genus Aspergillus that accounted for 52% in
2016 and 48% in 2017. Among pathogenic Aspergillus, A. fumigatus (1.6%), A. flavus (21.7%),
A. niger (26.2%) and other Aspergillus (0.5%) were recorded. Penicillium (2.3%), Trichoderma
(2.1%), Fusarium (1.4%) and Rhizopus (1.1%) were also recorded at 37°C. The highest and lowest
frequency of pathogenic Aspergillus were recovered in Spring and Winter respectively. The count
pathogenic Aspergillus reached their peaks in afternoon. The prevalence of pathogenic Aspergillus
species was recorded to be 35% during 2011-2012 and 46% during June-September 2015 (after the
massive earthquake on 25 April, 2015) that increased in recent years with maximum concentration
in 2016.
Conclusion:
Airborne pathogenic Apergillus species were predominant and persistent in atmosphere of
monument zones of Kathmandu city. The higher concentration of pathogenic Aspergillus spores
in the environment poses a higher risk of invasive and allergic Aspergillus infections in the valley.
Monitoring and surveillance of airborne pathogenic fungi in the community will be useful in
prevention, diagnosis and treatment of Aspergillus infections and other airborne fungal diseases.
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ASSOCIATION OF AIRBORNE ASPERGILLUS WITH ASTHMATIC ADULT
PATIENTS: EVIDENCE FROM SOUTH INDIA
SS Katipattil*
Clinical Microbiology, Al Iqbal Hospital, Thrissur, India

Purpose:
Exposure to airborne fungi has been related with asthma in adults and children leading to increased
outpatient, emergency room visits, and hospitalizations. Hypersensitivity to these airborne fungi may
be an important initial predisposing factor in the development of asthma.This study was conducted
to determine an association between fungal types and spore concentrations with the risk of asthma
in adults.
Methods:
This cross-sectional study was conducted from March 2014 to August 2016 at two tertiary
government Hospital Kerala. All adult (age≥16 years) patients presenting to the hospital with acute
asthma were enrolled after informed consent. A home survey was conducted for each patient to
assess their environmental characteristics. Indoor air samples were also obtained from the patient’s
home to determine the type and spore concentration of fungi within the week of their enrollment in
the study.
Results:
Two hundred and thirty-one patients with an acute asthma were enrolled during the study period.
The mean age of participants was 43 years (standard deviation, ±15 years). A trend of higher
asthma enrollment associated with higher Aspergillus concentrations was found in two consecutive
summers. A total of nineteen types of fungi were found in air samples. Aspergillus spp. was the most
frequently isolated fungus with acute asthma exacerbation.
Conclusion:
An association of higher concentration of indoor Aspergillus spp. with asthma in adults was observed
in this study.
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EFFECTS OF USING COMIBINATION ANTI-FUNGAL THERAPY IN
TREATING INVASIVE FUNGAL INFECTIONS AMONG CANCER
PATIENTS
A Fatima*
Paediatric Oncology, Shaukat Khanum Memorial Hospital, Lahore, Pakistan

Background:
Patients of acute leukemia usually suffer from deadly infections including pulmonary aspergilosis. It
is investigated that the combination of amphotericin and capsofungin will be more effective for the
treatment of these leukemic patients because a synergistic of there distinct anti fungal mechanism.
Methods:
The study was conducted in a retrospective manner in Shaukat Khanum Memorial Hospital.
50 patients of acute leukemia and other hematological malignancies were included in the study.
The data was collected on the basis of hematologic diagnosis, clinical and radiographic evidences,
pathological reports of fungal infection, dosage and frequency of amphotericin and caspofungin.
Response to both fungal therapy was graded either as favourable or non favourable. Favorable
responses comprised of complete or atleast partial resolution of the fungal infection including
radiographical and clinical. 95% of confidence interval was obtained. Data was analysed in SPSS.
Results:
Total 40 patients were included in this study. Male and female ratio 2:1 was determined. 30 patients
had acute leukemia including 22 with acute myeloid leukemia and 8 with acute lymphoblastic
leukemia. Mean age was 30. (16-40) Following the recent established criteria, the probability of
invasive fungal disease was graded either as proven in 17, probable 10 and possible in 3 patients
respectively. Because of the underlying malignancies all patients were considered high risk for
fungal infections.
22% exhibited a favourable antifungal response. 30 patients with acute leukemia received
combination therapy for invasive fungal infections during their cancer treatment. 80% of favourable
results were seen in almost 18 patients. Patients on combination antifungal thearapy showed a
better hospital discharge criteria. Mild to moderate renal insufficiency was noted in 44% of the
patients. Because of Grade 3 elevation of alkaline phosphatase levels in 2 patients, capsofungin was
terminated. Hepatotoxicity was reported in 8%.
Conclusions:
We concluded that effective anti fungal therapy should be selected promptly for treating invasive
aspergillosis in patients with leukemia.
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D Escudero3, F Vázquez1, T Peláez1*
Microbiology, Hospital Universitario Central de Asturias, Oviedo, Spain
Anesthesiology, Hospital Universitario Central de Asturias, Oviedo, Spain
3
Intensive Care Unit, Hospital Universitario Central de Asturias, Oviedo, Spain
1
2

Purpose:
It has been suggested that Aspergillus may rapidly lead to invasive disease in the setting of severe
influenza infection including among patients without classic risk factors, and only sporadic case
reports have been published.
Our study describes the incidence of IA complicating severe influenza infection among patients
admitted to intensive care units (ICU) in a tertiary university hospital (1000-bed) during 2016-2017
influenza season.
Methods:
A study was conducted among patients tested for influenza infection who were admitted to the
hospital at ICU from October 2016 through March 2017. Influenza diagnosis was performed by
in-house quantitative PCR expressed in copies/103 cells. Patients who had a positive respiratory
culture for Aspergillus, within 31 days after influenza diagnosis, were selected. IA was defined using
EORTC/MSG guidelines and BULPA criteria.
Clinical and laboratory data were collected from the electronic medical records. We evaluated:
bacterial, viral and fungal pathogens detected in respiratory culture (sputum, endotracheal, and
bronchial specimens); influenza type and viral load/103cell (VL); Aspergillus species isolated
and galactomannan (GM); days between the diagnosis of influenza and IA; antifungal and
influenza therapies; underlying conditions; use of steroids and immunosuppressive drugs (before
hospitalization); hospitalization days and outcome.
Results:
During our study period, 2361 patients were diagnosed for Influenza (2344 type A and 16 type B),
48 required ICU admission and 5 of them (10.4%) developed IA. Data recorded are shown in Table 1.
Median age was 66.7 (± 13). The patient with hematopoietic stem cell transplantation was receiving
before admission inmunosupressive treatment (rituximab) and the one with meningioma was taking
steroids (dexametasone). In our patients, all influenza infections were community-acquired except
one and all were treated with oseltamivir. Influenza type was A (H3N2) in all cases with a median
VL of Log 6.6 (range 4-9.7). About fungal culture, two patients exhibited an IA co-infection with
2 Aspergillus species and A. lentulus was involved in two cases.
Conclusion:
IA was a potential complication of severe influenza type A (H3N2) infection in our hospital, not only
among immunocompromised patients but also affecting those with pulmonary commorbidities and
even immunocompetent patients.
All five patients had a poor outcome even when antiviral and antifungal therapies were administrated.
Finally, we emphasize the importance to detect IA co-infection caused by different Aspergillus
species, especially cryptic species, intrinsically resistant to voriconazole.
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Table 1. Clinical and laboratory data
Case

Age/sex

Underlying
condition

Influenza
type/ VL

Days from
influenza
to IA

Aspergillus
sp

Antifungal
treatment

ICU days/
Outcome

1

75/F

-

H3N2/Log
8.1

10

A. fumigatus/
A. lentulus

VOR/AMB/CAS

(45) Exitus

2

50/M

COPD/CVID
(1)

H3N2/Log
4.2

5

A. fumigatus /
A. terreus

VOR/AMB

(19) Exitus

3

80/M

COPD

H3N2/Log
7.2

8

A. lentulus

VOR/AMB

(33) Exitus

4

58/M

Non-Hodgkin
lymphoma /
HSCT (2)

H3N2/Log
4.4

31

A. fumigatus

VOR

(62) Exitus

5

76/F

COPD /
meningioma

H3N2/Log
9.7

0

A.fumigatus

VOR

(7) Exitus

(1) Chronic obstructive pulmonary disease/common variable immunodeficiency, (2) Hematopoietic stem cell
transplantation. VOR= voriconazole, AMB=amphotericin B, CAS=caspofungin
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A RARE, FATAL CASE OF INVASIVE ASPERGILLOSIS OF SPINAL CORD
DUE TO ASPERGILLUS NIDULANS VAR. DENTATUS IN A CHILD WITH
CHRONIC GRANULOMATOSIS DISEASE
M Tavakoli1,2*, S Mamishi3, H Mirhendi4, S Nouripour-Sisakht5, MT Hedayati1,6
Medical Mycology and Parasitology, School of Medicine, Mazandaran University of Medical Sciences,
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3
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4
Medical Mycology and Parasitology, Isfahan University of Medical Sciences, Isfahan, Iran
5
Medical Mycology and Parasitology, Yasuj University of Medical Sciences, Yasuj, Iran
6
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Purpose:
Invasive aspergillosis (IA) of the central nervous system (CNS) is a devastating complication which
is rarely reported in immunocompromised children. In this case presentation, we reported a rare and
fatal IA with spinal cord involvement in a child with chronic granulomatosis disease (CGD).
Methods:
This is a case report of a rare and fatal IA with spinal cord involvement in a child with CGD, presented
with lethargy, coryza, and neurological disability. A previous history of tuberculosis abscess in the
groin and axillary, Aspergillus abscess in the left sided leg, cervical vertebrae, and splenic abscess
were reported. Broad-spectrum antibiotics and antifungals were prescribed for the patient, and CT
scan typically revealed the apical opacity of mediastinum associated with pulmonary tuberculosis
and extradural involvement with erosion of the vertebral bodies in the lower cervical and thoracic
areas and ribs. Moreover, magnetic resonance imaging (MRI) revealed diffuse abnormal signals
of the vertebral bodies in the lower cervical and thoracic areas, with cord compression and signal
distortions of the T2 and T3 vertebral bodies. The patient underwent a decompression laminectomy
for the removal of the epidural mass from the spinal cord. Histopathology and culture of extradural
spinal lesion at T2/T3 and cervical bone tissue suggested IA. Given the histopathological implications
of Aspergillus infection, initial therapy was started for the patient with Itraconazole, followed by
amphotericin B, voriconazole monotherapyand and in combination with caspofungin, along with
interferon gamma. Unlike the aggressive treatments, he died within one year. CT scan depicted the
involvement of the brain, in which two mass like lesions were found in the right frontal lobe of the
brain, appearing to be the main cause of death.
Results:
Fungal culture and polymerase chain reaction using β-tubulin gene were used, which led to the
identification of a rare and cryptic speciesof Aspergillus nidulans var. dentatus. In vitro antifungal
susceptibility testing was also used postmortem and noted the high MICs of > 16 μg/ml, of > 16 μg/
ml, and 1μg/ml for amphotericin B, allylamines, and Itraconazole, respectively.
Conclusion:
This synopsis represents the aggressive behavior of infection caused by A. nidulans in the CGD
patient. Compared with A. fumigatus, A. nidulans remains as a significantly leading cause of death
in CGD patients, to involve adjacent bone, and to cause disseminated aspergillosis. The patient
succumbed despite prolonged treatment with high dose amphotericin B and Itraconazole. The failure
of A. nidulans to respond to amphotericin B could be a result of intrinsic resistance of A. nidulans to
amphotericin B. In addition, prophylactic therapy with Itraconazole can establish a disregard of the
death of patients with IA.
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Purpose:
Aspergillus species are most abundant and widely distributed in soil, water, air, seed and food. These
species are associated with allergic bronchopulmonary disease, mycotic keratitis, otomycosis, nasal
sinusitis and invasive infection. In this study we developed a PCR-single strand conformational
polymorphism method to identify the most common Aspergillus species.
Methods:
Our subjects included Aspergillus clinical isolates of an educational hospital in Urmia, Iran, in
addition to some Aspergillus standard species that were obtained from Japanese Collection of
Microorganisms. All Aspergillus isolates were identified by using the morphological (colonies
and microscopic) features and molecular identification, ITS2 region of rDNA gene. Also a vertical
electrophoresis used with 6%-12% gradient polyacrylamide gel at 4ºC.
Results:
As a result, some of the tested Aspergillus species including A. nidulans, A. fisheri, A. fumigatus and
A. niger were discriminated. SSCP assay enabled us to identify the Aspergillus species within 8-12 h
after overnight incubation.
Conclusion:
It is concluded that single strand conformational polymorphism is a simple and rapid method for
identification of some medically important Aspergillus but we recommend this as a compliment
test with other molecular methods such as PCR-restriction fragment length polymorphism to cover
identification of more Aspergillus species.
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PULMONARY ASPERGILLOSIS AND CLINICAL MANIFESTATIONS:
EVIDENCE FROM SOUTH INDIA
AS Valiyakath*
Pulmonology, Fatima Hospital, Palakkad, India

Purpose:
The clinical spectrum of aspergillosis and pulmonary aspergillosis varies from the colonisation of
the organism to the presence of aspergilloma or an allergic response. There is limited data available
on the clinical manifestations and outcome of pulmonary aspergillosis from Kerala, India.
Methods:
To determine the clinical manifestations and outcome of pulmonary aspergillosis in a tertiary care
hospital, a retrospective study was conducted from 2011 to 2015 in patients admitted with pulmonary
aspergillosis.
Results:
Of the 100 cases with provisional diagnosis of aspergillosis 49 met the inclusion criteria. The mean
age was 45±15.7 years, 48 (69.6%) were men and 21 (30.4%) had diabetes mellitus (DM). The
average length of hospital stay (LOS) was 10.61±9.08 days. Aspergillus fumigatus was the most
common (42.0%), followed by Aspergillus flavus (28.9%). More than one third of patients previously
had tuberculosis (TB) (39.13%). The commonest pulmonary manifestation was chronic pulmonary
aspergillosis (CPA) 47 (68.1%) followed by invasive pulmonary aspergillosis (IPA) 12 (17.4%) and
subacute invasive aspergillosis (SAIA) 8 (11.6%). Surgical excision was performed in 28 patients
(40.57%). Intensive care unit admission was required for 18 patients (26.08%). Case fatality rate
was 14/69 (20.3%). DM, mean LOS and hypoxic respiratory failure were identified as independent
risk factors of mortality on multivariate analysis.
Conclusion:
A. fumigatus was the most frequent species found especially in patients with prior TB. Diabetes,
hypoxic respiratory failure and increased LOS were independent predictors of poor outcomes.
Overall patients had good outcome with CPA compared with SAIA and IPA.
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Introduction:
Influenza-associated aspergillosis (IAA) is an emerging fungal infection with high mortality
and morbidity due to a debilitating respiratory failure that can even occur in immunocompetent
individuals. The pathogenesis of this disease has not been understood completely. One of our study
aims to determine whether exposure to neuraminidase, which is naturally present on the surface
of influenza, could affect host response against A. fumigatus. Previous studies have identified the
presence of sialic acid residues on Aspergillus conidial surface, which are important for the interaction
between the fungus and pulmonary epithelial cells. Moreover, peripheral blood mononuclear cells
(PBMCs) also express receptors that contain sialic acids. Furthermore, most patients who are
infected with influenza receive neuraminidase-inhibitors (NAI) during the course of the disease. We
therefore also investigated whether NAI could modulate host cytokine response upon stimulation
with A. fumigatus.
Methods:
PBMC were stimulated with neuraminidase (NA)-treated A. fumigatus conidia or were pre-exposed
to NA prior to stimulation with conidia. In a different set of experiments, cells were pre-treated
with NA inhibitors prior to stimulation. TNFα, IL-1β, IL-6, and IL-1RA were measured from
supernatants after 24 hours of incubation at 37˚C. Killing activity and ROS production were also
assessed subsequently.
Results:
Our findings showed that the presence of neuraminidase modulates sialic acid residues on both
Aspergillus conidial and host immune cell surface, resulting in increased cytokine production. We
did not observe a difference in cytokine production in oseltamivir-treated cells compared to controls
in-vitro, which suggests that in our in vitro system endogenous neuraminidases does not play a
role in modulation of host-Aspergillus interaction. This was in contrast to experiments performed
in vivo where corticosteroid-treated mice pre-treated with oseltamivir exhibited a higher mortality,
increased lung fungal burden, and decreased cytokine production.
Conclusion:
Overall, our current results indicate that neuraminidase activity might influence host-Aspergillus
interactions and that treatment of oseltamivir in a setting of corticosteroid use might increase
susceptibility to Aspergillus infection. These results warrant further study on the role of neuraminidase
and the effects of oseltamivir on susceptibility to invasive pulmonary aspergillosis during active
influenza infection.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.

- 160 -

86
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Introduction:
Aspergillosis is a life-threatening disease in individuals with compromised immune systems. Fungal
invasion is a highly critical process during host cellular infection. Several papers have reported that
transcription factors are responsible for the infection process.
Methods:
To investigate what transcription factors are involved in the process in an effort to inhibit infection
into cells, we checked the surfactant protein family and PU.1 transcription factor levels in A549 cells
infected with A. fumigatus conidia.
Results:
PU.1 and surfactant protein-D levels were reduced in cells infected with fungal conidia. We then
observed an increase in surfactant protein-D on PU.1-overexpressed cells. Infection of A. fumigatus
conidia was decreased in PU.1-overexpressed cells, whereas the suppression of PU.1 did not make
any change in infection of A. fumigatus conidia.
Conclusion:
These results indicate that PU.1 inhibits the infection of A. fumigatus conidia via the expression
of surfactant protein-D, suggesting that PU.1 is a key transcription factor for protection against
A. fumigatus invasion.
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Introduction:
Invasive pulmonary aspergillosis (IPA) is a life-threatening airborne infection caused by the
ubiquitous mold Aspergillus fumigatus. It is responsible for high mortality rates, especially in
immunocompromised patients, and partly because its diagnosis is challenging and thus targeted
antifungal therapy is often delayed. In order to improve its medical management, further understanding
of the IPA physiopathology is needed, together with the identification of new diagnostic biomarkers.
Purpose:
A neutropenic rat model was challenged intra-tracheally with A. fumigatus spores to address better
characterization of the host response during IPA, by studying changes in immune cells recruitment
and variation of relative representation of tissue/blood proteins.
Material & Methods:
Flow cytometry was performed to determine proportions of the various subsets of immune cells
(neutrophils, macrophages, lymphocytes and dendritic cells) in infected lung samples vs. healthy
lungs. Identification and relative quantitation of host proteins were performed in blood and lung
tissues of challenged rats and compared to controls, using mass spectrometry iTRAQ® (isobaric tags
for relative and absolute quantitation) technology. Data were analyzed with PANTHER™ software
(version 12.0) to assess overrepresented pathways and biological processes.
Results:
A. fumigatus infection elicited a significant recruitment of B-lymphocytes (≥ 3.0-fold; p < 0.05)
and dendritic cells (≥ 3.0-fold; p < 0.001), whereas neutrophils were diminished by ≥ 2.0fold (p < 0.001) vs. non-infected rats. iTRAQ® analysis showed that 148 and 325 proteins were
differentially expressed vs. controls, either positively or negatively ≥ 2.0-fold, respectively in blood
and lungs. Several signaling pathways were identified with relative enrichment ranging from 1.2 to
98.1-fold. Whereas some of them were for example committed to repairing processes for injured
tissue, other like Wnt or Interleukin signaling pathway, involved in immune functions, were shown
to be significantly enriched (3.9- and 1.3-fold in blood and lungs, and 2.1-fold in lungs respectively).
Moreover, the analysis highlighted an increased representation of biological processes involved
in immune response: biological processes such as antigen processing and presentation or immune
system process were overexpressed respectively by 26.0-fold and 3.9-fold in blood, and by 10.4-fold
and 2.3-fold in lungs.
Conclusion:
Altogether, our findings pointed at the relevance of our rat model for investigating IPA physio
pathology through host response. They also brought valuable insights into proteins and signaling
pathways that are actually involved in inflammation and immune cell recruitment processes in the
host.
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HOST SOLUBLE MEDIATORS: DEFYING THE IMMUNOLOGICAL
INERTNESS OF ASPERGILLUS FUMIGATUS CONIDIA
VK Aimanianda1*, SSW Wong1, T Madan2, M Rani2, R Shende3, A Sahu3, U Kishor4
Aspergillus Unit, Mycology Department, Pasteur Institute, Paris, France
Innate Immunity, ICMR-National Institute for Research in Reproductive Health, Mumbai, India
3
Complement Biology Laboratory, National Centre for Cell Science, Pune, India
4
College of Health and Life Sciences, Brunel University London, Brunel University London, UK
1
2

Purpose:
Soluble mediators of the innate immunity, that involve the complement system, collectins, and
acute-phase proteins, though considered to play a complementary role in the defense of the fungal
pathogen, are somehow understudies in case of Aspergillus infection. In here, we summarize here
the major soluble mediators in the lung that are involved in the clearance of the dormant conidia.
Methods:
We used immunolabelling, ELISA assay, FACS analysis and antibody inhibition assays to conclude
our results.
Results:
Immunolabelling showed that dormant conidia, though considered to be immunologically inert due
to the presence of the rodlet and melanin layers, could interact with many of the complementary
proteins and collectins. Further, isolation of the individual conidial cell wall components followed
by ELISA indicated that these cell wall components are inducing the activation of the different
complement pathways. Further, blocking the complement receptors using monoclonal antibodies
resulted in a significant reduction in the conidial phagocytosis in the initial hours of conidial
interaction with human monocyte derived macrophages, indicating that complement receptors play
an important role in conidial phagocytosis.
Conclusion:
In fact, the soluble mediators are essential in achieving an efficient clearance of the dormant conidia,
which is the morphotype of the fungi upon inhalation by the host. Importantly, harnessing the host
soluble mediators challenges the immunological inertness of the dormant conidia due to the presence
of the rodlet and melanin layers. In this study, we summarize the major soluble mediators in the
lung that are involved in the clearance of the dormant conidia. This knowledge is essential in the
complete understanding of the immune defense against A. fumigatus.
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Purpose:
Hundreds of spores of the common mould Aspergillus fumigatus are inhaled daily by human beings,
thereby representing a constant, often fatal, threat to human respiratory health. The small size of
A. fumigatus spores and their abundance in the airborne microflora suggest that interactions with
airway epithelial cells (AECs) are frequent and we and others have previously demonstrated that
AECs are able to internalise A. fumigatus spores thereby limiting spore germination. We hypothesised
that spore internalisation and killing by AECs is important for controlling exposure to A. fumigatus
therefore defective AEC-mediated spore uptake and killing would represent major risk factors for
Aspergillus-related diseases. In order to test these hypotheses we established and applied a direct and
quantitative single cell approach based on fluorescence-assisted cell sorting (FACS) and imaging
flow cytometry (IFC) to identify, quantify, isolate and analyse individual host pathogen complexes
from immortalised and primary AECs obtained from healthy donors and diseased patients at a high
risk of fungal infection.
Methods:
A protocol for isolation and maintenance of primary human AECs was developed combining tissue
digestion and filtration, followed by fibroblast, macrophage and endothelial cell depletion. Single
cell analyses of A. fumigatus-AEC interactions were performed by combining IFC with differential
fluorescence staining using Calcofluor White staining and a panel of tdTomato-expressing fluorescent
A. fumigatus isolates, including a non-invasive and attenuated mutant lacking the transcription
factor PacC. This allowed us to quantitatively measure rates and outcomes of spore internalisation
in immortalised and in primary airway ECs from healthy donors and from patients with chronic
obstructive pulmonary disease (COPD), asthma and cystic fibrosis.
Results:
Uptake of A. fumigatus spores increased proportionately with duration of A. fumigatus-AEC coincubation, and already occurred by 4 hours of co-incubation. Single AECs were able to internalise
multiple A. fumigatus spores and spores internalised by AECs were delayed for germinative growth.
In agreement with a nystatin protection assay, the non-invasive and attenuated ΔpacC mutantwas
less efficiently internalised, relative to the parental isolate. While viability of internalising AECs was
largely unaffected, only 1% of internalised spores remained viable after 8 hours of co-incubation.
Alveolar AECs were able to curtail the growth of the internalised ΔpacC mutant more efficiently,
compared to wild type spores. Importantly, in vitro comparison of rates and outcomes of spore
internalisation in A. fumigatus challenged primary human AECs from healthy, COPD and asthmatic
donors revealed a significantly increased internalisation index in COPD donors.
Conclusion:
Despite the huge heterogeneity of host responses to fungal challenge, the integration of the data
obtained demonstrates that uptake and killing of fungal spores by immortalised and primary ECs
can provide a potent means of pathogen control. Our findings further suggest that such mechanisms
of fungal control become compromised in patients with COPD, leading to heightened susceptibility
to fungal infection. The single cell approach presented has significant potential to reveal first-infield insights into the mechanistic basis of the epithelial protective activities towards A. fumigatus
in health and disease.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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INFLUENCE OF FUNGAL PIGMENT DIHYDROXYNAPHTHALENEMELANIN FROM ASPERGILLUS FUMIGATUS ON NEUTROPHIL
GRANULOCYTE MOTILITY ANALYSED BY LIVE-CELL IMAGING
H Schoeler1,3*, N Al-Zaben2, S Dietrich2, M Blickensdorf2, MT Figge2,4, AA Brakhage1,3
Molecular and Applied Microbiology, Hans Knoell Institute, Jena, Germany
Applied Systems Biology, Hans Knoell Institute, Jena, Germany
3
Microbiology, Friedrich-Schiller-University, Jena, Germany
4
Applied Systems Biology, Friedrich-Schiller-University, Jena, Germany
1
2

Purpose:
Aspergillus fumigatus is a ubiquitous fungus that lives on decaying material. The fungus disseminates
by producing asexual spores (conidia) that humans inhale every day. For immunocompromised
patients this poses a great risk to develop invasive aspergillosis. One cause for the virulence of
A. fumigatus are the various secondary metabolites on the conidial surface. A well studied example
is the grey-greenish pigment dihydroxynaphthalene (DHN)-melanin. It is a known virulence factor
inhibiting degradation of conidia in the phagolysosome of host cells. On the host side research has
shown that the neutrophil granulocytes play a decisive role in fighting the infection. Infected mice
that lack neutrophils die much earlier compared to mice lacking macrophages. This underlines the
importance of studying neutrophil behavior.
Methods:
The focus of this study lays on the motility of neutrophils. For this purpose we performed live-cell
imaging with human neutrophils isolated from fresh blood. The videos were automatically analysed
by a bioinformatical algorithm providing us with a huge amount of information extracted from a
video. Our aim was to study the influence of the fungal pigment DHN-melanin on neutrophils. In two
experiments we studied the effect of the dissolved monomer 1,8-DHN but also of the supernatant of
germinating conidia on neutrophil motility. Also, we analysed the phagocytic activity of neutrophils
when coincubated with fungal conidia. Again live-cell imaging videos were analysed regarding the
time point of phagocytosis, contact with the conidia before and neutrophil motility.
Results:
We could show that the algorithm successfully analysed the videos. In the concentration range of
2.5 nM to 25 nM of 1,8-DHN we observed the following neutrophil behavior: The motility had
increased at 2.5 nM of 1,8-DHN. At 2.5 nM and 25 nM of 1,8-DHN the neutrophils moved in
a straight line compared to the medium control where they moved in circles. When coincubated
with conidia neutrophils were frequently in contact with conidia without phagocytosing them.
Phagocytosis increased at later time points with less touching of the conidia beforehand.
Conclusion:
The fungal pigment component 1,8-DHN influenced neutrophil motility even at extremely low
concentrations (2.5 nM – 25 nM). An interesting observation is that 1,8-DHN makes neutrophils to
move in a straight line instead a circle. This points towards a chemotactic response towards 1,8-DHN.
Moreover we aim at elucidating whether the concentrations of 1,8-DHN reflect physiological conditions.
It has been known before that conidia release the protective melanin layer during swelling up which
increases their recognition. Here we report the kinetics of this process. Moreover we show that
neutrophils even touch conidia multiple times without phagocytosing them. In the course of time the
conidia lost their protective layers and touching events decreased whereas phagocytosis increased.
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Purpose:
Aspergillus fumigatus is a ubiquitous fungal pathogen in humans that can cause life-threatening
invasive pulmonary aspergillosis in immune-compromised populations. The host innate immunity
plays an indispensable role in the clearance of the inhaled A. fumigatus conidia. Owing to the
presence of the rodlet and melanin layer, the immunogenic polysaccharides of the dormant conidia
are masked. The immune recognition of the dormant conidia relies on the opsonisation mediated
by humoral immunity. The complement system, that consists of three pathways, is a constituent
part of the humoral immunity that is responsible of opsonisation of conidia by deposition of C3b
protein. Previously, it has been shown that dormant conidia mainly activate the alternative pathway,
while swollen conidia and mycelia activate the classical and lectin pathways. The aim of this study
was to examine the A. fumigatus cell wall components that are responsible for the activation of the
complement pathways.
Methods:
A. fumigatus cell wall components and polysaccharides (RodA protein, melanin, beta-glucan, alphaglucan, chitin, galactomannan and galactosaminogalactan) were extracted and coated on ELISA
microtitre plates. Various sera that are depleted in major complement components were added to
the microtitre plates to examine the activation of different complement pathways. The deposition
of the complement component C3, the common component of the three complement cascades, was
examined by anti-C3 antibody.
Results:
In contrast to previous findings that dormant conidia activate mainly the alternative pathway, the cell
wall components of dormant conidia, RodAp and melanin, activate classical and lectin pathways. The
A. fumigatus cell wall polysaccharides also activate mainly classical and lectin pathways. Among
all the cell wall polysaccharides examined, beta-glucan, galactomannan and galactosaminogalactan
are more potent in activating the complement pathways, when compared to chitin and alpha-glucan.
Conclusion:
The A. fumigatus cell wall components were found to activate the classical and lectin pathways.
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Introduction:
Human polymorphonuclear granulocytes (PMNs) are professional phagocytes with pivotal role
in control and clearance of fungal infections caused by the opportunistic filamentous saprophyte
Aspergillus fumigatus. PMNs execute fungal clearance using a rich repertoire of intra- andextracelluar programmes including degranulation, cytokine release, phagocytosis, oxidative burst,
and neutrophil extracellular trap formation. An underexplored extracellular strategy of PMNs is
the formation of extracellular vesicles (EVs).PMN EVs possess pleiotropic immunomodulatory
effects in recipient cells. Only recently the role of PMN EVs in antibacterial defense was addressed.
Virtually nothing is known about the meaning of PMN EVs for fungal infections. Here we report
for the first time that A. fumigatus drives a potent release of PMN EVs that we refer to as antifungal
EVs (afEVs).
Methods:
We developed protocols for isolation and enrichment of EVs from supernatants of human PMNs
confronted with A. fumigatus conidia and characterized their kinetics of release and regulation using
flow cytometry, confocal and electron microscopy imaging techniques and nLC-M/MS proteomics.
We implemented for the first time extensive 2D and 3D image-based analysis to perform functional
studies of EV effects on A. fumigatus growth and morphology.
Results:
We show that afEVs from PMNs activated by conidia derived from multivesicular bodies in PMNs and
from exocytosis. We revealed a novel role of the well-known virulence factor dihydroxynaphthalene
(DNH)-melanin in modulation of EV kinetics, EV surface markers CD11b, CD63 and CD177 and
EV proteome cargo. AfEVs derived from infected PMNs are enriched in antimicrobial proteins such
as neutrophil elastase, myeloperoxidase, calprotectin and glycolytic enzymes. AfEVs show doseand strain-dependent fungistatic effects. Fungal growth inhibition occured at the hyphal extension
phase and was not due to a delay in germ tube formation. 3D image analysis of confocal Z-sack
images of 20h old coincubations of afEVs and A. fumigatus hyphae demonstrated that afEVs target
fungal cells by direct interactions: by binding to hyphal cell wall and afEV internalization into
hyphae and dormant conidia. We quantitatively assessed these interactions to characterize in depth
afEV internalization. AfEV-hyphae interactions led to induction of apoptosis-like cell death in fungi
and alterations in cell-wall morphology related to cell-wall damage. We also observed that fungi
counter responded to afEVs by hyperbranching directed outwards of afEVs and release of chitin
particles that bind large proportions of afEVs that are not associated with or incorporated in hyphae.
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Conclusion:
Our findings demonstrate novel immunomodulatory properties of DHN-melanin - an indispensable
virulence factor with multifaceted properties in immune evasion. This work shows the new potential
of PMN EVs as fungistatic agents and extends our understanding of extracellular killing of fungi by
PMNs. It furthermore shows that PMN afEVs can mediate ‘’wireless’’ interspecies communication.
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TO ASPERGILLOSIS BY SUPPRESSING INNATE AND ADAPTIVE
PULMONARY ANTIFUNGAL IMMUNITY
C Duarte-Oliveira1,2*, CF Campos1,2, CS Rodrigues1,2, SM Gonçalves1,2, J Gaifem1,2, AM Barbosa1,2,
CR Ferreira1,2, AG Castro1,2, R Silvestre1,2, ID Jacobsen3, E Torrado1,2, C Cunha1,2, A Carvalho1,2
Life and Health Sciences Research Institute (ICVS), School of Medicine, University of Minho, Braga,
Portugal
2
ICVS/3B’s - PT Government Associate Laboratory, University of Minho, Braga/Guimarães, Portugal
3
Research Group Microbial Immunology, Leibniz Institute for Natural Product, Hans-Knöll Institute (HKI),
Jena, Germany
1

Introduction:
Aspergillus fumigatus is a ubiquitous fungus that causes invasive infections in immunocompromised
individuals. Susceptibility to this disease differs significantly among patients with similar predisposing
conditions, but the genetic mechanisms that influence the efficacy of individual antifungal immune
responses remain almost unknown. We recently demonstrated that the rs1800896 variant in IL10
increased the risk of invasive aspergillosis (IA) after transplantation in stem-cell transplanted
patients (Cunha et al, JACI, 2017). The risk genotype was correlated with an enhanced production
of IL-10, associated with an impaired proinflammatory profile of cytokines in infected patients.
Methods:
To dissect the contribution of the immunoregulatory cytokine IL-10 to the development of IA in
vivo, we subjected wild-type and IL-10-overexpressing mice (pMT10) to experimental aspergillosis.
Animals were infected with 1×108 conidia of A. fumigatus via the intranasal route, and several
parameters of resistance/susceptibility to infection were evaluated.
Results:
Our results showed that IL-10-overexpressing mice displayed increased susceptibility to infection,
as supported by the higher fungal burden upon infection. pMT10 mice displayed less inflammatory
aggregates after infection despite the higher fungal burden, a finding highlighting that the local IL10-mediated immunosuppression facilitates the control of tissue inflammation, but may ultimately
be permissive for fungal growth. The high levels of IL-10 were also associated to a defective
inflammatory response after fungal challenge due to an impairment in leukocyte accumulation
and T-cell expansion in the lungs. Furthermore, we found that IL-10 overexpression impairs the
early differentiation of monocyte precursors into Mo-DCs and neutrophil recruitment, ultimately
hampering the protective antifungal activity of these innate cells. Collectively, these results highlight
the highly suppressive effect of IL-10 overexpression on both pulmonary innate and adaptive
immune cell compartments in response to A. fumigatus infection.
Conclusion:
Our findings demonstrate an IL-10-mediated mechanism that regulates the balance between antiand proinflammatory immune responses to A. fumigatus, and susceptibility to infection.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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Purpose:
The Bruton’s tyrosine kinase inhibitor Ibrutinib has emerged as a front-line therapy for B cell
malignancies. However recent studies revealed that up to 40% of patients treated with Ibrutinib
develop invasive aspergillosis. We previously reported the importance of Brutin’s yrosine kinase in
murine macrophage signalling responses to Aspergillus fumigatus. Here we extend our studies to
define the importance of Btk in into human macrophage responses to Aspergillus fumigatus.
Methods:
Human monocyte-derived macrophages or the THP1 macrophage cell line were infected with
Aspergillus fumigatus. Btk phopsphorylation was assessed using a phospho-specific Btk antibody
by western blot. NFAT and NFkB responses were assessed by western blotting of nuclear and
cytoplasmic fractions. Btk was inhibitied by siRNA or with ibrutinib. Supernatant TNF-alpha was
measured by ELISA. Aspergillus fumigatus phagocytosis and Btk phagosomal localisation was
assessed by confocal microscopy. Fungal killing was quantified by supernatant galactomannan
measurement.
Results:
Western blotting revealed that A. fumigatus induces auto-phosphorylation of BTK at Tyr 223 in
human macrophages and this is inhibited by ibrutinib. BTK phosphorylation was required for NFAT
and NF-κB activation in response to A. fumigatus in THP1 macrophages. Both TLR9 engagement
and BTK phosphorylation were required for NFAT activation in response to A. fumigatus in human
monocyte-derived macrophages. Furthermore, BTK mediated both NFAT and NF-κB activation
pathways in human monocyte derived macrophages. Blockade of phaogocytosis with cytochalasin
D abrogated Btk phosphorylation and led to loss of Btk-dependent NFkB signalling, suggesting that
Btk activation is endosomal. Furthermore, Btk was recruited to Aspergillus fumigatus phagosomes.
Blockade of Btk by siRNA or with ibrutinib impaired TNF-alpha responses but did not affect
phagocytsosi. Howver Btk inhibition did impair fungal growth control.
Conclusion:
Btk is a key endosomal tyrosine kianse in human macrophages required for sterilising responses
during Aspergillus fumigatus phagocytosis and NFkB as well as NFAT signalling. This may partly
explain the high susceptibility of patients treated with ibrutinib to invasive aspergillosis.
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Introduction:
Invasive aspergillosis (IA) is an infection that primarily affects immunocompromised hosts, including
hematological patients and stem-cell transplant recipients. The diagnosis of IA is challenging and,
despite available antifungal therapy, it remains associated with unacceptable morbidity and mortality
rates. High-throughput methods now allow us to interrogate the immune system for multiple markers
of inflammation with enhanced resolution. To determine whether a signature of alveolar cytokines
could be associated with the development of IA, we performed a nested case-control study involving
113 patients at-risk of IA.
Methods:
Bronchoalveolar lavage (BAL) samples from hematological patients were collected using standard
techniques when infection was clinically suspected. The levels of cytokines samples were quantified
using multi-analyte kits. The diagnostic performance of relevant cytokines, including sensitivity,
specificity, negative predictive value and positive predictive values were calculated.
Results:
Among the analytes tested, we found that IL-1β, IL-6, IL-8, IL-17A, IL-23 and TNFα were
significantly increased among patients with IA, defining two clusters able to accurately differentiate
cases of infection from controls. Genetic variants previously reported to confer increased risk of
IA compromised the production of specific cytokines and impaired their discriminatory potential
towards infection. Collectively, our data indicated that IL-8 was the best performing cytokine, with
alveolar levels ≥904 pg/mL predicting IA with elevated sensitivity (90%), specificity (73%), and
negative predictive value (88%).
Conclusion:
Collectively, our findings highlight the existence of a specific profile of alveolar cytokines, with
IL-8 being the dominant discriminator, which might be useful in supporting current diagnostic
approaches for IA.
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Purpose:
Mast cells are multifunctional innate immune cells, which are perhaps best known for their role
as dominant effector cells in allergy. Here we aimed to find out the role of mast cell in a mouse
model of bronchopulmonary aspergillosis (ABPA) upon activation of the xenobiotic receptor aryl
hydrocarbon receptor (AhR) via postbiotics.
Methods:
WT, Ahr-/- and KitW/KitW-V mice were treated with aerosolized AhR ligands/postbiotics in a mouse
model of ABPA.
Conclusions:
We found that in mast cells, the microbial postbiotic tryptophan-derivative metabolite 3-IAld binds
and activates the transcription factor AhR. We identified Tph1 as a mast cell-specific AhR target
gene whose product, the neurotrophic factor serotonin was responsible for tolerance induction
in allergic bronchopulmonary disease upon treatment with the postbiotic 3-IAld. Together, our
findings provide a molecular mechanism to explain how nuclear xenobiotic receptors regulate the
immunomodulatory function of microbial metabolites via mast cells. Thus, the ‘cross-talk’ between
mast cells and the microbiome represents an axis, where mast cells appear to make an important
contribution to the development of allergic responses and this should now be recognized when
assessing the allergic potential of xenobiotics.
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Purpose:
The interleukin 17 (IL-17) cytokine and receptor family is central to antimicrobial resistance and
inflammation in the lung. Mice lacking IL-17A, IL-17F, or the IL-17RA subunit were compared
with wild-type mice for susceptibility to airway inflammation in models of infection and allergy.
Methods:
Aspergillus-induced wild-type (WT) and Il17ra-/- , Il17a-/- ,Il17f-/- asthmatic mice were investigated in
terms of susceptibility to both infection and airway hypersensitivity. Intranasal siRNA-IL17RC was
used to deplete IL17F-IL17RC signaling. IL17F-IL17RC axis was also investigated at lower and
higher airway tracts by using both intratracheal and intranasal route of infections.
Results:
In Il17ra-/- mice the blockade of the IL17F–IL17RC axis ameliorates the lung immune pathology
finally explaining the pathogenic role of IL17F in conditions of IL17RA deficiency. Therefore, these
two highly related cytokine genes also play non-overlapping roles in aspergillosis mainly explained
by the different tissue distribution of IL17RA and IL17RC in pulmonary hematopoietic and nonhematopoietic compartments respectively
Conclusion:
Our study shows that IL17F dysregulation may represent the main pathogenic mechanism
predisposing to aspergillosis or lower airways bacterial infections, while it may have functional
implications in resistance against bacterial colonization of the higher airways. IL17F–IL17RC axis
therefore, can be now measured as an important novel therapeutic target in pulmonary infections.
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Purpose:
Sensitization to A fumigatus allergens triggers IgE mediated allergic reactions and increases the
severity of asthma and related allergic diseases. Current diagnostic modalities employ crude
Aspergillus extracts which only indicate the source to which the patient has been sensitized, without
identifying the number and type of allergens in crude extracts. However, clinical sensitivity of a
patient depends on the number and type of allergens against which they have developed IgE
antibodies. We report a study on the identification of major and minor allergens of the crude
Aspergillus fumigatus extract and heterogeneity of patients’ IgE response to them.
Methods:
Skin prick tests were performed on 300 patients of bronchial asthma and/or allergic rhinitis and
20 healthy volunteers. Allergen specific IgE in patients’ sera was estimated by enzyme allergosorbent
test (EAST). Immunoblots were performed to identify major/minor allergens of A. fumigatus extract
and study heterogeneity of patients’ IgE response to them.
Results:
Positive cutaneous responses were observed in 19.7%of patients with A fumigatus extract. Corres
ponding EAST positivity was 66.7%. Twelve allergenic proteins were detected in crude extract
ranging from 20.2-96.7 kda (20.2, 30.5, 32.3, 34, 37, 40, 56.2, 60.7, 77.6, 82.7, 90 and 96.7 kDa).
Of these, four were major allergens (90, 82.7, 34 and 20.2 kDa). The position and slopes of EAST
binding and inhibition curves obtained with individual sera varied from patient to patient. Different
patients’ sera showed variable IgE-binding to Aspergillus allergens in individual immunoblots. The
number and molecular weight of IgE-binding proteins in A. fumigatus extract varied among patients.
Conclusion:
These results gave evidence of heterogeneity of patients’ IgE response to major/minor Aspergillus
allergens. These findings emphasize the importance of component resolved diagnosis i.e. identifi
cation of allergen binding IgE profile of an individual. This patient-tailored diagnosis will be helpful
in identifying actual disease eliciting molecules in an individual and may improve allergen-specific
immunotherapy.
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Purpose:
Assess the diagnostic value of serum galactomannan of aspegillus in children with invasive
aspergillosis.
Methods:
Measurement of Aspergillus-galactomannan in serum using Platelia kit - ELISA.
Results:
77% of patients showed significatly raised value of serum galactomannan in cases of neutropenia.
Conclusion:
Using galactomannan inserum of patients with invasive aspergillosis is mandatory to confirm the
invasive clinical criteria & can be used early as predicrive value in the emmence of the invasive
phase.
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Purpose:
There are several clinical diagnostic criteria for allergic bronchopulmonary aspergillosis (ABPA);
however, no criteria for allergic bronchopulmonary mycosis (ABPM) are currently available. We
propose new diagnostic criteria for ABPM consisting of 10 components and compare these criteria’s
sensitivity and specificity with that of existing methods.
Methods:
The new diagnostic criteria for ABPM include patients with: 1) current or previous history of asthma
or asthmatic symptoms; 2) peripheral blood eosinophilia (> 500 cells/mm3); 3) elevated levels of total
serum immunoglobulin E (IgE, > 417 IU/mL); 4) immediate cutaneous hypersensitivity or presence
of specific IgEs for filamentous fungi; 5) presence of precipitins or specific IgGs for filamentous
fungi; 6) growth of filamentous fungi in cultures of sputum or bronchial lavage fluid; 7) presence
of fungal hyphae in the mucus plugs of the bronchi; 8) central bronchiectasis on high-resolution
computed tomography (HRCT); 9) presence of mucus plugs in the central bronchi, as determined
by HRCT/bronchoscopy, or history of mucus plug expectoration; and 10) high attenuation mucus
in the bronchi on HRCT. Patients that met 6 or more of these criteria were diagnosed with ABPM.
The Rosenberg-Patterson criteria (1977), International Society for Human and Animal Mycology
(ISHAM) criteria (2013), and the new criteria developed in this study were applied to 83 cases of
allergic mucin in the bronchi containing fungal hyphae (which fulfilled the pathological criteria for
ABPM proposed by Bosken et al. (1988)), 42 cases with allergic mucin in the absence of hyphae,
and 75 cases with chronic eosinophilic pneumonia.
Results:
Among the 83 cases with pathological ABPM, 34 (41%), 62 (75%), and 71 (93%) cases fulfilled the
Rosenberg-Patterson criteria, ISHAM criteria, and our new criteria, respectively. On the other hand,
only 3 (7%), 4 (10%), and 4 (10%) cases with hyphae-negative allergic mucin, and 0 (0%), 3 (4%),
and 0 (0%) cases with chronic eosinophilic pneumonia, were matched with these 3 criteria. ROC
curve analysis using all cases confirmed that the new criteria can diagnosis ABPM with a sensitivity
and specificity of 92.8% and 96.6%, respectively, with an AUC of 0.99. However, specificity and
AUC was 97.4% and 0.92 for the Rosenberg-Patterson criteria and 94.0% and 0.93 for the ISHAM
criteria, respectively.
Conclusion:
The new diagnostic criteria showed a better sensitivity and superior specificity for diagnosing
ABPA/ABPM, when compared to existing criteria.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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Purpose:
Rhinosinusitis is a common disorder, influencing approximately 20% of the population at some time
of their lives. It was recognized and reported with expanding recurrence over the last two decades
worldwide. Undoubtedly, correct diagnosis of fungi in patients with fungal rhinosinusitis affects
the treatment planning and prognosis of the patients. Identification of the causative agents remains
difficult and time-consuming by standard mycological procedure. In this study, internal transcribed
spacer (ITS) sequencing was validated as a reliable technique for identification of agents of fungal
rhinosinusitis to species level.
Methods:
Based on clinical and radiological parameters, A total of 106 patients suspected to fungal
rhinosinusitis was investigated in the cross-sectional prospective study from April 2012 to March
2016 from the ear, nose and throat department. After direct microscopy identification and culture at
35°C, the fungus DNA was isolated for molecular diagnosis and then by primers ITS1 & ITS4 were
amplified and sequenced. Sequences were analyzed using SEGMAN software and fungal species
were identified after BLAST in the Genbank.
Results:
Of these, 63 patients (59.4%) suspected to Allergic Fungal Rhinisinositis (AFRS), 40 patients
(37.7%) suspected to Acute Invasive Fungal Rhinisinositis (AIFRS) and 3 patients (2.8%) suspected
to fungus ball. In patients suspected to AFRS, AIFRS and Fungus ball only 7, 29 and 1 respectively
have positive fungal culture. After ITS sequencing, Aspergillus flavus was the most common species
isolated from non invasive forms and A. flavus and Rhizopus oryzae where more frequently isolated
from Invasive forms.
Conclusion:
Aspergillus flavus was the most common species isolated from fungal rhinosinusitis in Iran.
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ABILITY OF ASPERGILLUS SPECIES TO METHYLATE GLIOTOXIN
AND PRODUCE THE INVASIVE ASPERGILLOSIS BIOMARKER
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Purpose:
Bis(methylthio)gliotoxin (bmGT) is a novel invasive aspergillosis biomarker which has been
recently validated. It is produced from gliotoxin (GT), a virulence factor produced by Aspergillus
spp. It is known that A. fumigatus produces GT more frequently and in higher concentration than
other Aspergillus species. However, data regarding bmGT production within the genus Aspergillus
are scarce. In previous studies we found out that bmGT was detected in culture supernatants from
non-A. fumigatus species in low rates. In this study we assess the ability to produce bmGT from an
exogenous source of GT for non-A. fumigatus species. It is important to understand if all Aspergillus
species are able to produce bmGT in order to know the specificity of this invasive aspergillosis
biomarker.
Methods:
We assessed a total of 35 clinical isolates of the species A. flavus (n = 12), A. nidulans (n = 6),
A. niger (n = 8) and A. terreus (n = 9). A 12 McFarland conidial suspension (approximately
3 - 5 x 107 conidia/mL) was added (1/10) to liquid medium (Czapek Dox Broth + glutamine 2 mM
+ HEPES 25 mM) in 50 mL culture flasks and incubated at 37 ºC for 45 h. Then, GT was added to
a final concentration of 2.5 mg/L and methanol was added as solvent control. At 0, 3 and 6 h, 2 mL
aliquots of supernatant were taken and GT and bmGT were quantified by high performance thin
layer chromatography. Statistical analysis and figures were performed with Prism 6, Graphpad, San
Diego, CA, USA.
Results:
All isolates from the A. flavus (n = 12) and A. terreus species (n=9) were able to methylate exogenous
GT in order to produce bmGT. Among A. niger isolates, this ability was less consistent, nevertheless,
5/8 isolates (62.5 %) showed such ability. Finally, none of the A. nidulans isolates (n = 6) produced
bmGT.
Among bmGT producing isolates, at 0 h after GT addition, it was recovered in a concentration of
0.86 ± 0.04 mg/L (mean ± standard error of mean). None of the isolates produced bmGT at this time
(Figure 1). At 3 h after GT addition, its concentration decreased and bmGT concentration increased.
This observation continued at 6 h, when the maximum bmGT and the minimum GT were detected.
There were no differences between mean concentration of GT and bmGT among species (Sidak’s
multiple comparisons test, p > 0.05).
Conclusion:
BmGT was produced by all the Aspergillus species analysed but A. nidulans. A. flavus and A. terreus
consistently produced bmGT (100%) and 62.5% of the isolates from A. niger were also able
to produce it. These data suggest that bmGT can be produced by a high percentage of isolates.
Therefore, bmGT could be detected in serum from patients suffering an infection due to bmGT
producing isolates. According to our data, this biomarker would be highly specific for infections due
to Aspergillus species other than A. nidulans.

- 178 -

Figure
and
bis(methyltio)gliotoxin
production
among
clinical
Aspergillus
species.species. The
Figure1:1:Gliotoxin
Gliotoxin
and
bis(methyltio)gliotoxin
production
among
clinical
Aspergillus
The bars represent mean concentrations with standard error of means.

Concentration (mg/L)

bars represent mean concentrations with standard error of means.

- 179 -

103
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Purpose:
Mucormycosis is a life-threatening infection caused by fungi in the order Mucorales. Among them,
Rhizopus spp. are responsible for 50-70% of all cases of mucormycosis, followed by Mucor spp. and
Lichtheimia spp. Standard treatment of mucormycosis involves surgical removal of infected tissue
and antifungal therapy. However, the rapid progression of the disease and the current lack of early
and reliable diagnostic assay contribute to the high mortality rates of 50%-100%. To overcome the
lack of reliable diagnosis, we developed a simple PCR-based approach that enables the identification
of mucormycosis at early time point of infection, focusing on the detection of a specific target that
is uniquely present in Mucorales.
Methods:
We propose a PCR-based approach targeting the spore coating protein homolog (CotH) encoding
genes. CotH are universally and uniquely present among Mucorales and they encode cell surface
proteins that are required for mucormycosis pathogenesis. Bioinformatic analyses were used
to identify short consensus sequences present in CotH gene from different Mucorales to be used
as PCR primers. Candidates were tested for the amplification of PCR-products from gDNA of
different Mucorales. The sensitivity of selected primers was tested using biological samples spiked
with different spores concentrations. Finally, the best candidate primers were used to detect the
presence of CotH DNA in biological samples taken from mice infected intratracheally with different
Mucorales.
Results:
Our best candidate primers could amplify the specific sequence from R. delemar, R. oryzae,
M. circinelloides, L. corymbifera and Cunninghamella bertholletiae. These primers had a sensitivity
of detecting 10 spores into a spiked sample. The specificity for the unique CotH target enabled us to
differentiate between Mucorales and closely related filamentous fungus, e.g. Aspergillus fumigatus.
Genomic DNA extraction was successful from all considered biological samples; remarkably,
infection was successfully detected from biological samples taken from mice infected with different
Mucorales as early as 24 h post infection.
Conclusion:
We have successfully developed a simple PCR-based approach which is fast, reliable and sensitive
enough to detect Mucorales gDNA in murine biological samples as early as 1 day post infection.
Also some biological human samples have been tested, providing encouraging results for our assay.
CotH can be used as a biomarker for efficient early diagnosis of mucormycosis.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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Introduction:
Diagnosis of invasive pulmonary aspergillosis (IPA) remains challenging. In recent years, a lateral
flow device (LFD) that uses an Aspergillus-specific humanized monoclonal antibody JF5 has
become available for rapid diagnosis of IPA. Most recently, the original prototype LFD has been
reformatted for improved performance and mass manufacture. The new LFD formulation utilizes
the same antibody and targets the same antigen as the original device. We evaluated the performance
of the newly formatted LFD in bronchoalveolar lavage (BAL) specimens for the diagnosis of IPA in
high-risk patients.
Methods:
Of 1211 BAL specimens obtained from 9/2014-8/2015, 1146 were excluded because the patients
(pt.) were at low risk for IPA, were <18 years old, or the sample was inadequate for testing. BAL
samples from 65 high-risk pt. were included in the study. Pt. were classified as having proven,
probable, possible, or no IPA based on EORTC/MSG criteria. Results were interpreted independently
by 2 study team members and graded from 1+ to 3+. Sensitivity, specificity, positive predictive value
(PPV) and negative predictive value (NPV) were calculated.
Results:
Four pt. had probable IPA; 10, possible IPA; and 51 no IPA. 52 pt. (80%) had at least one classic risk
factor for IPA: solid organ transplantation (25%), autoimmune disease on chronic immunosuppression
(27%), hematologic malignancy or hematopoietic cell transplantation (58%). Five samples were
positive with the new LFD assay: 2 probable, 1 possible, & 2 with no IPA (both weakly +).
Evaluating cases of probable IPA versus cases of no IPA, sensitivity of the LFD was 50% (95%CI,
6.8-93.2%), specificity was 96% (95%CI, 86.5-99.5%), PPV was 50%, & NPV was 96%. Including
both probable and possible IPA, sensitivity decreased to 21% (95%CI, 4.7-50.8%), specificity
remained 96%, PPV was 60%, & NPV was 82%.
Conclusions:
Using the new formulation of the Aspergillus LFD, antigen was detected in 2 of 4 cases of probable
IPA and 1 case of possible IPA. The new LFD platform was user-friendly & test results were easy to
interpret. Our results are limited by the small number of IPA cases included; future studies should
include a larger sample size of pt. at high risk for IPA.
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Introduction:
Chronic pulmonary aspergillosis (CPA) is a fungal infection disease characterised by cough,
haemoptysis and weight loss present for at least for three months in non-immunocompromised
people. This disease is caused by Aspergillus spp. especially Aspergillus fumigatus that can reach the
respiratory tract by airborne transmission. There are an estimated 3 million cases of CPA worldwide.
This disease has a high morbidity and mortality because it is often misdiagnosed and mistreated, but
is responsive to antifungal therapy. The diagnosis of CPA needs laboratory detection of Aspergillusspecific IgG antibodies (Aspf IgG) besides clinical symptoms and typical radiological appearances.
This diagnostics test for CPA is not available worldwide especially in resource-limited settings
because of its relatively high cost and lack of expertise. A new diagnostics test that is simpler to
perform and inexpensive will help the diagnosis of CPA and thereby improve access to treatment.
Methods:
In this study, we are developing a lateral flow device (LFD); a simple and cheap assay to detect Aspf
IgG for limited resource settings. Five Aspergillus fumigatus recombinant proteins were compared
to check their potency to detect Aspergillus-specific antibodies. ELISA with 22 serum samples
with various Aspf IgG levels was performed to make this comparison. Lateral flow device (LFD)
was developed with proteins that showed good results. The performance of this LFD prototype
was measured by testing it with ten serum samples with various Aspf IgG levels. All of the serum
samples were measured by ThermoFisher Scientific ImmunoCAP® system to determine their IgG
levels. The positive serum sample was defined as serum sample with IgG level >40 mg/L and the
negative serum sample was defined as a serum sample with IgG level ≤40 mg/L.
Results:
Two recombinant proteins were selected based on their performance for LFD prototype development.
Of the ten serum samples that tested with the LFD prototype, four tested positive and six tested
negatives. Based on the calculation, the LFD prototype has a sensitivity of 57% and specificity of
100%.
Conclusion:
LFD can be used to help diagnose CPA especially in resource-limited settings. The current LFD
prototype in this study has an opportunity to be used as a screening test, but with low sensitivity.
Increasing the sensitivity and testing it with more samples is the next step must be taken before it
can be used as the routine diagnostic procedure.
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THE STUDY OF FUNGAL SPECIES CONTAMINATING FEEDSTUFF WITH
AFLATOXIN IN THE SEMI – ARID REGION IN NORTHEAST OF IRAN
MH Minooeianhaghighi*
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Purpose:
Because of livestock and poultry products, human keep domestic animals in their home. Also molds,
Like genus of Aspergillus infect animal and human food products with dangerous toxic substances,
i.e. aflatoxins that are causing primary and secodary mycotoxicosis in animals and human. The aim
of this study was to compare fungal species that contaminated and produced aflatoxin in livestock
and poultry feed in Gonabad that is a semi-arid city in northest of Iran.
Methods:
In this experimental study, feed samples from two livestock feed factories and two poultry feed
factories were collected during summer and autumn three times randomaly, according to sanitary
conditions. Four forms of samples, solid disinfected sample, solid non-disinfected sample, suspension
disinfected sample and suspension non-disinfected sample were cultured in sabouraud dextrose agar
with chloramphenicol medium (SC) for five days in 28 degree centigrade. Microscopic diagnostic
test and molecular diagnostic test by PCR technique were used to determine fungal species in culture
based on β-tubulin gene sequencing.
Results:
Microscopic diagnostic tests of culture for fungi in 24 samples of two livestock and two poultry
factories detected a mean of 27/25 percent and 31/70 percent of contamination to Aspergillus,
respectively. The rest was other types of fungi. Molecular PCR testing detected 4 Aspergillus flavus,
2 A. fumigatus, 2 A. versicolor, 2 A. niger, 1 A. parasiticus, 1 A. ochraceus and 1 A. tereus. The
results showed a significant difference between products of two poultry feed factories (p=0/017) and
between products of livestock feed factories and poultry feed factories (p= 0/008) to Aspergillus.
There was also a significant difference between the mixture of all livestock and poultry feed factories
in summer and autumn (p=0/008). There was no significant difference between products of two
livestock factories ( p=0/716). Data analysis was done using SPSS software, independent T-test an
Mann-Whitny test.
Conclusion:
Compared to livestock feed, poultry feed is more contaminated to Aspergillus species that is a
producer of mycotoxins like aflatoxin. One of the poultry feed factory was more contaminated and
one of the livestock feed factory was least contaminated to Aspergillus. The rate of contamination
in autumn was higher than summer. Using molecular diagnostic test based in β-tubulin gene
sequencing is more valid than morphological method. Therefore, this reliable method help us to
provide educational and preventive programs to prevent contamination of livestock and poultry feed
that infect human feed products with dangerous toxic substances, i.e. aflatoxins.
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DETECTION OF ASPERGILLUS DNA AND AZOLE RESISTANCE
MUTATIONS FROM BAL SAMPLES OF IMMUNOCOMPROMISED
PATIENTS AND FROM SERIALLY DILUTED ASPERGILLUS FUMIGATUS
CONIDIA IN BAL FLUID - COMPARISON OF TWO MOLECULAR ASSAYS
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Purpose:
In hematological patients, the incidence of invasive aspergillosis (IA) caused by azole resistant
Aspergillus fumigatus is of great concern. As the diagnosis of IA is rarely based on positive culture
in this group of patients, molecular detection of Aspergillus and resistance mutations directly from
clinical samples is crucial.
Methods:
We compared our established azole resistance PCR assays (ARAf PCRs) plus DNA sequencing to the
commercial AsperGenius® real time PCR system (PathoNostics BV, Maastricht, The Netherlands)
concerning detection of the most frequent A. fumigatus cyp51A resistance mutations directly from
22 BAL samples of immunocompromised patients.
The sensitivity of the AsperGenius® system was tested by investigating Aspergillus-negative BAL
fluid samples spiked with serially diluted conidia of an azole resistant A. fumigatus strain with
known TR46/Y121F/T289A alteration in the range of 1 x 106 - 5 x 100 CFU/ml.
Furthermore the diagnostic Aspergillus DNA detection of AsperGenius® was evaluated in 32 stored
Aspergillus PCR-positive BAL samples; the sensitivity of the diagnostic part of AsperGenius® was
tested in comparison to our diagnostic PCR assay by investigating BAL samples spiked with serially
diluted A. fumigatus wildtype conidia in the range of 1 x 107 – 5 x 100 CFU/ml.
Results:
ARAf PCR positivity of the in-house-assays was 74 % (98/132) in BAL samples. In comparison, the
amount of positive PCRs using the AsperGenius® resistance assay was 59 % (52/88). 75 % (24/32)
of our Aspergillus DNA-positive BAL samples were also positive in the AsperGenius® diagnostic
PCR.
Investigation of the serially diluted Aspergillus wildtype conidia revealed a detection threshold of
5 CFU/ml BAL using our diagnostic Aspergillus PCR assay, the detection limit of the AsperGenius®
PCR was 100 CFU/ml BAL (cut off Ct=38). Sensitivity of the AsperGenius® resistance PCRs
was 1,000 CFU/ml of serially diluted azole resistant conidia in BAL. The detection of Y121F and
T289A mutations from azole resistant conidia was positive.
Conclusions:
The comparative evaluation in BAL samples revealed that the diagnostic and resistance AsperGenius®
system was less sensitive than our in-house PCR assays. The advantage of the AsperGenius® system
is the time saving aspect.
Given the low rate of culture positive findings in hematologic high risk patients, we consider nonculture based molecular detection of Aspergillus DNA and azole resistance to be of high clinical and
epidemiological relevance in patients with hematologic malignancies.
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Purpose:
Invasive pulmonary aspergillosis results in 450,000 deaths per year and complicates cancer
chemotherapy, transplantations and the treatment of other immunosuppressed patients. In this work
we described the fungal burden in rat lungs by multimodal imaging approach. Importantly, a new,
sensitive and non-invasive detection of Aspergillus infection based on siderophore detection is also
introduced in this work.
Methods:
Using a model of experimental aspergillosis in Lewis rats, the fungal siderophores ferricrocin and
triacetylfusarinine C (TAFC) were identified as markers of infection and quantified in urine, serum
and lung tissues. Molecular biomarkers were analyzed by matrix-assisted laser desorption ionization
(MALDI) and electrospray ionization mass spectrometry using a 12T SolariX Fourier transform ion
cyclotron resonance (FTICR) mass spectrometer. In addition, the elemental imaging by gold, silver
and iron monitoring of fungal bodies in rat lungs was achieved by laser ablation inductively coupled
plasma (LA-ICP) with mass spectrometry imaging (MSI). Bound-iron concentration coming from
fungal siderophores was twenty times higher compared to the controls. Mass spectrometry imaging
data were supported by positron emission tomography/computed tomography scanning with 68Gadoped TAFC and light microscopy with modified Grocott’s methenamine silver – eosin staining.
Results:
The limits of detection of the ferri-forms of TAFC and ferricrocin in the rat serum were 0.28 and
0.36 ng/mL, respectively. In the rat urine the respective limits of detection achieved 0.02 and
0.03 ng/mL. In the sera of infected animals, TAFC was not detected but ferricrocin concentration
fluctuated in the 3-32 ng/mL range. Notably, the mean concentrations of TAFC and ferricrocin in the
rat urine were 0.37 and 0.63 μg/mL, respectively. The MALDI FTICR mass spectrometry imaging
illustrated the actual microbial ferricrocin distribution in the lung tissues and resolved the false-positive
results obtained by the light microscopy and histological staining.
Elemental data (provided by ICP-MS) well agreed with the molecular data. Dramatic iron increase
in fungi-affected areas due to iron-doped microbial siderophores was observed both in the tissue
imaging (LA-ICP/MSI) as well as in urine samples (solution ICP-MS). In imaging mass spectrometry
experiments, silver and gold (used here for image toning) were shown as alternative fungal markers
useful for sensitive tracking the Aspergillus infection. The limit of detection was determined for
both 107Ag and 197Au as 0.03 μg.g-1 (5 μm laser focus). The specific incorporation of Ag and Au into
fungal hyphae was evidenced by energy dispersive X-ray scattering in scanning electron microscopy
experiment.
Conclusion:
Ferricrocin and TAFC detection in urine represents an innovative non-invasive indication of Aspergillus
infection in a host. Molecular imaging of fungal siderophores by MALDI MSI represents the first
example ever reported for molecular description of microbial burden in lungs. The imaging approach
is extremely sensitive as well as quantitative monitoring of fungal markers in urine of infected
individuals. Our results yet reported on animal model may redefine the current standards in early and
non-invasive Aspergillus detection in human clinical mycology.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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Purpose:
There is an urgent need for the development of novel therapeutic strategies to improve outcomes
of invasive pulmonary aspergillosis (IPA). We hypothesized that lung perfusion single photon
emission computed tomography (SPECT) may be more sensitive and specific than chest computed
tomography (CT) to detect IPA because angioinvasion is one of unique characteristics of IPA and
lung perfusion SPECT can evaluate perfusion of pulmonary capillaries.
Methods:
We measured pulmonary perfusion in mice with non-infected, IPA model, and bacterial pneumonia
model by SPECT with the injection of Technetium-99m labeled macroaggregated albumin
(99mTc-MAA), which is clinically the most widely used technique. Histopathological analysis
were conducted to evaluate correlation between perfusion defect and mold invasion. We also tried
quantitative evaluation on SPECT images to reveal differences of decreasing level of lung perfusion
in an affected area.
Results:
Lung perfusion SPECT with 99mTc-MAA in normal mice showed clear images of functional capillary
beds in lungs. Histopathological analysis for IPA mice model revealed that an area of perfusion defect
and of existence of moldswere clearly matched, which indicated that location of perfusion defects in
a SPECT image showed molds angioinvasion in lungs. A perfusion defect clearly appeared with the
same lesion of an infiltrate of CT image; however, it persisted despite of disappears of an infiltrate.
Some of those perfusion defects appeared before appearance of infiltrates. We also confirmed that a
perfusion in an affected area was significantly decreased in IPA, but was not in bacterial pneumonia,
which was confirmed by quantitative analysis (p < 0.0001)
Conclusion:
We found that lung perfusion SPECT with 99mTc-MAA could detect micro angioinvasion by molds in
IPA mouse model, which means that it is a novel method to identify existence of molds in patient’s
lungs in spite of an old-established method.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.

- 187 -

110
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ASPERGILLUS SP. ISOLATED FROM ANIMALS
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Purpose:
In the last years, routinary mycological diagnosis have increased in Istituto Zooprofilattico
Sperimentale Umbria and Marche (IZSUM, Central Italy). The interest towards this activity is
related to the possible zoonotic role of fungi too. In 2016, the introduction of mycological molecular
assays, based on PCR and sequencing, allowed to obtain successful and more useful identification in
order to evaluate the epidemiology of molds in our territory and to reach a correct diagnosis. In this
work, data about Aspergillus sp. isolated from animals and identified from 2010 to 2017 are shown.
Methods:
One hundred fifty-seven Aspergillus sp. strains were collected from January 2010 to September
2017 from several animal species. In some cases (3 dogs, 1 tortoise and some birds) the molds were
isolated from respiratory aspergillosis; in the other remaining cases, they grew as contaminants of
the skin or the hair. Until December 2015, n.130 strains of Aspergillus have been identified through
standard cultural methods (inoculation of the samples on Sabouraud Dextrose Agar-SDA and
incubation at 37°C, macro- and microscopical examination of the colonies grown). Since January
2016, n.27 fungal strains have been also identified through molecular analysis (DNA extraction by
boiling, end-point PCR with primers ITS4 and ITS5 and sequencing with the Big-Dye Terminator
cycle sequencing kit (Applied Biosystem®), according to the manufacturer’s instructions).
Results:
Traditional diagnostic approach, used until December 2015, has allowed to know genus identification
in n.88 samples (67.7%) and species identification in n.42 samples (32.3%). Identification of the
molds examined showed the presence of A. fumigatus (15.4%), A. flavus (6.2%), A. niger (4.6%),
A. ochraceus (1.5%), A. candidus (1.5%), A. versicolor (1.5%), A. terreus (0,8%) and A. nidulans
(0.8%). Among the n.27 strains analyzed by molecular approach, n.25 (92.6%) were identified
at species level. Only in two cases (7.4%) results couldn’t be considered conclusive because the
consensus sequences weren’t able to discriminate between different Aspergillus species. Molds
identified were represented by A. fumigatus (50.6%, in two cases in association with A. niger),
A. niger (13.8%, in two cases in association with A. fumigatus), A. flavus (11.1%), A. versicolor
(10.1%), and A. terreus (7%).
Conclusion:
Data obtained show that molecular assays provided an increase in the Aspergillus species
identification over the traditional methods (92.6% vs 32.3%), ensuring greater strength to diagnosis
and to the knowledge of the real distribution of molds in our territory; this last aspect also helps to
better compare fungal strains isolated from humans and animals. In the considered area Aspergillus
sp. is a mold frequently isolated in animals affected by respiratory diseases. The isolation of such
species from asymptomatic animals may be due to environmental contamination, but it can be a
useful tool to investigate their epidemiology, biology and response to commonly used antifungal
drugs.
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Purpose:
The detection of circulating galactomannan (GM) antigen in serum and bronchoalveolar lavage
(BAL) fluid is an important surrogate marker for the early diagnosis and therapeutic monitoring of
invasive aspergillosis (IA), regardless of the involved species of Aspergillus. In the present study we
assessed the Platelia GM index in BAL of patients with proven and probable invasive pulmonary
aspergillosis (IPA).
Methods:
In a prospective study between 2009 and 2014, a total of 116 BAL samples were collected from
patients with underlying pulmonary disorders who were suspected to IA from two university
hospitals in Tehran, Iran. The Platelia Aspergillus GM EIA (Bio-Rad Laboratories, Marnes-laCoquette, France) was used to detect the presence of GM on BAL fluid specimens, according to
instruction of manufacturer.
Results:
According to BAL’s GM index ≥ 0.5, of 116 patients, 33 (28.4%) with IPA and 5 (4.3%) cases
without IPA had positive results. However, at GM index ≥ 1, of these studied patients, 22 (19.0%)
cases had positive results. Ten patients with IA had a GM index ≥ 2, including 2 cases with proven
IA. In IA patients with positive GM, the GM index ranged from 0.5 to 6.5. In positive GM cases
with a positive culture, the mean of BAL GM Index (1.9) was higher than those of negative cases
with a negative culture (0.34). The overall sensitivity and specificity of GM-index considering cutoff value of ≥ 0.5 were 91% and 82% and those of GM index of ≥ 1.0 as 57% and 86%, respectively.
The positive and negative predictive values of GM detection in BAL samples for GM index ≥ 0.5
were 47 and 98 and those of GM index ≥ 1 as 44 and 92.
The area under the ROC curve for GM-index ≥ 0.5 in all BAL samples was 0.91 (95% CI, 92.1 to
99.8) (P<0.0001) while at GM-index ≥ 1 was 0.86 (95% CI, 94.5 - 96.6) (P<0.0001). According to
our results on the prevalence of IA, the positive and negative Likelihood ratios were calculated as
15 and 0.06, respectively. The value cost of 0.166 at GM-index ≥0.5 was the best cutoff point for
diagnosis of IA, while this value at a GM-index ≥ 1 was 0.172.
Conclusion:
Overall, our findings emphasized that BAL GM cut-off index ≥0.5 is the best cut-off value for
screening patients suspected to IA. On the other hand, we observed that using GM index ≥ 0.5 in
patients with positive BAL fluid culture with A. flavus can help to avoid missing the cases of IA.
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Purpose:
The detection and quantitation of immunoglobin E (IgE) responses to Aspergillus fumigatus (Af) is
of major interest in the follow-up of cystic fibrosis (CF) patients, as part of the diagnosis of both
Af sensitization and the more severe allergic bronchopulmonary aspergillosis (ABPA). In addition
to whole extract sensitization, a new approach assaying IgE responses to molecular antigens of Af
has emerged in the past few years. Although this molecular diagnosis approached enhanced the
discrimination between Af sensitization (detectable IgE to Af) and ABPA, no available assay allows
a clear-cut distinction between these two diseases. One reason might be the limited number of Af
molecular antigens available for in vitro diagnostic assays. Western Blot (WB) allows the detection
of the virtually complete spectrum of antigens recognized by immunoglobulins in a patient’s serum,
yielding complex immune profiles in a single test. WB is therefore considered in many fields as a very
sensitive and specific assay. . Yet WB application to IgE response characterization remains scarce.
This work aimed to test whether an Af IgE WB assay would efficiently detect and differentiate Afsensitization and ABPA.
Methods:
61 sera with known IgE reactivity (10 ABPA, 39 Af-sensitized, 12 Af-IgE negative controls), previously
assayed with the reference method ImmunoCap® (Thermo Fisher Scientific, Sweden) to Af extract and
molecular antigens were tested with the commercialized LDBIO Aspergillus WB (LDBIO Diagnostics,
Lyon, France) and an anti-IgE conjugate. We computed the between-WB and ImmunoCap® agreement.
We also evaluated the ability of WB LDBIO to discriminate between ABPA and Af sensitized patients.
Results:
10/10 ABPA and 35/39 Af sensitizations sera were detected by WB, while 12/12 negative sera were
found negative. Among the four sera found negative with WB but positive with ImmunoCAP®, two
were of very weak IgE intensity (<0.7 kUA/L) and one was demonstrated with ImmunoCap® to be a
cross reaction with Alternaria alternata.
A specific immune profile allowed discrimination between ABPA and Af-sensitized patients: 9/10
ABPA and 35/39 Af-sensitized sera were correctly classified. Noteworthy, two Af-sensitized patients
displayed an ABPA profile a couple of months before the completion of clinical, immunological, and
radiological criteria leading to ABPA diagnosis.
Conclusion:
This preliminary study shows the potential of WB in the work-up of IgE responses to Af in cystic fibrosis
patients: WB was able to discriminate between ABPA and Af-sensitized patients, with a sensitivity
and specificity of 90% and had a potential predictive value for ABPA (by classifying two sera as
ABPA before they could be classified by completion of their clinical, immunological and radiological
criteria). WB was also very sensitive (92%) and specific (100%) in detecting Af-sensitivity. One case
of cross-reactivity to another mould (Alternaria alternata) was even correctly diagnosed by WB, and
could therefore have avoided unnecessary diagnostic difficulties due to such cross-reactivity. Further
studies are warranted to confirm these preliminary results.
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Purpose:
Chronic pulmonary aspergillosis (CPA) is a major health problem, which affects around 3 million
people both in high and low-income countries. CPA clinical and imagery signs are quite non-specific
and the detection of specific anti-Aspergillus antibodies is a key diagnostic criterion. Numerous
techniques have already been developed in the last decades, ranging from historical time-consuming
immune-electrophoresis to the newer automated ELISA assays. However, no commercialized
assays complies with the ASSURED criteria, being either too expensive or requiring sophisticated
automates incompatible with resource-poor laboratory settings. Here, we present the preliminary
results of the evaluation of a new immunochromatographic test (ICT) that detects anti-Aspergillus
antibodies in sera in less than 30 minutes and requires minimal laboratory equipment.
Method:
Two studies were conducted simultaneously:
- A 4 months single-center prospective study;
- A multicenter retrospective study where four French expert hospital laboratories provided sera of
patient diagnosed with an Aspergillus disease.
In both studies the gold standard was the final multi-criteria diagnosis of Aspergillus diseases,
categorized as: chronic colonization by Aspergillus in cystic fibrosis (CF) patients, allergic bronchopulmonary aspergillosis (ABPA), CPA (including aspergilloma, fibrosing CPA and cavitary CPA),
sub-acute invasive aspergillosis (SAIA) and rarer forms such as Aspergillus sinusitis, severe asthma
with fungal sensitivity or Aspergillus abscess.
Results:
Prospective study: During the July to mid-September period, 183 patients were tested for antiAspergillus antibodies. 11 children were excluded. Of the 172 included patients, 139 were diagnosed
as non-Aspergillus controls and 33 as Aspergillus disease cases. The ICT showed 88% sensitivity
(29/33) and a 97% specificity (135/139).
Retrospective study: By end of October, 113 cases and 68 controls had been included in two centers.
Of these 113 cases, 103 were positive with ICT (sensitivity = 91%). Preliminary results for a third
center (recruitment in progress) showed that 13/14 Aspergillus-colonized CF and ABPA patients
were ICT positive.
Overall: 156 Aspergillus diseases cases were included. ICT was positive 144 times (sensitivity =
92%). ICT had a sensitivity of 92%, 100%, 92%, 81% for, respectively, ABPA, CPA, colonization
and all others forms pooled together. The lowest sensitivity (75%, n=12) was for SAIA diagnosis.
ICT was negative in 202/207 controls (specificity of 98%).
Conclusion:
The new Aspergillus ICT is showing promising preliminary results with adequate sensitivity and
specificity. It also comply with the ASSURED criteria, which would mean that this test could be
used in middle- and low-income countries.
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Purpose:
Current diagnostic tools for aspergillosis lack sensitivity and/or specificity. In Aspergillus fumigatus,
iron starvation induces secretion of siderophores (low molecular mass iron chelators) for iron
acquisition. Previously, three lines of evidence indicated induction of the siderophore system in mouse
models for pulmonary A. fumigatus infection: (i) transcriptional upregulation of the siderophore
system, (ii) avirulence of siderophore-deficient A. fumigatus mutant strains, and (iii) recently shown
imaging of aspegillosis via radioactively-labelled siderophores. Moreover, the major siderophore of
A. fumigatus, triacetylfusarinine C (TAFC), showed rapid renal excretion in intact form. Therefore,
we studied the potential of TAFC as biomarker for invasive infection with A. fumigatus.
Methods:
From 2012 to 2015, urine samples were prospectively collected from hematological malignancy
patients twice weekly. TAFC, GM and creatinine urine levels were retrospectively determined in
44 samples from 24 patients with probable, possible or no IA according to EORTC/MSG criteria
2008. TAFC was determined by mass spectrometry and normalized to the creatinine content. The
optimal cut-off for TAFC/creatinine index was calculated by receiver operating characteristics curve
(ROC) analysis by using the Youdens index. TAFC/creatinine index values ≥3 and GM/creatinine
index values ≥0.25 were considered as positive.
Results:
Among the 24 patients, 14 were male and 10 female. Underlying hematological diseases were acute
myeloid leukemia (n=8), acute lymphocytic leukemia (n=4), non-Hodgkin lymphoma (n=3), and
others (n=9). Seven patients had probable IA, one had possible IA and 16 had no IA. Twenty-one
samples were tested from patients with evidence for probable IA at the day of sampling, two samples
from patients with evidence for possible IA and 20 samples from patients without evidence for
IA. Per patient ROC analyses revealed an area under the curve (AUC) for TAFC/creatinine index
for probable versus no IA of 0.835 [95% confidence interval (95% CI) 0.585 – 1.000; p=0.012].
GM/creatinine index analysis per patient for probable versus no IA revealed an AUC of 0.830
(95% CI 0.579 – 1.000; p=0.013). TAFC/creatinine sensitivity, specificity, positive and negative
likelihood ratio for probable versus no IA for per patient analysis were 0.86 (95% CI 0.49 – 0.97),
0.88 (95% CI0.64 – 0.97), 6.86 (95% CI 1.81 – 25.96) and 0.16 (95% CI 0.03 – 1.01); and for per
sample analysis 0.81 (95% CI 0.60 – 0.92), 0.90 (95% CI 0.71 – 0.97), 8.5 (95% CI 2.2 – 32.3) and
0.21 (95% CI 0.09 – 0.51).
Conclusion:
Reliable biomarkers for IA in urine would offer several advantages in clinical routine such as easy
repetition and non-invasive sampling. The TAFC/creatinine index showed promising results in this
study for diagnosis of IA. Sensitivity and specificity were similar as reported for galactomannan
determination in bronchoalveolar lavage fluid samples, the current gold standard for IA diagnosis.
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Purpose:
Azole-resistant Aspergillus fumigatus from the environment is a growing problem in the world.
Most of these strains contain characteristic tandem-repeat (TR) in cyp51A promoter. Recently, we
developed a real-time PCR method to detect TR. Here in this study, we examined the specificity of
the real-time PCR method to know if this system works exclusively in A. fumigatus.
Methods:
Genomic DNA prepared from following clinical isolates were used in this study: 8 strains of A. niger,
4 strains of A. flavus, 3 strains of A. nidulans, and 3 strains of A. terreus. Additionally, we used
genomic DNA from 14 strains of A. fumigatus including TR34/L98H strain OKH50 and TR46/Y121F/
T289F strain IFM63432. For PCR, we used two cycling probes (Positive Control- or PC-probe,
and TR-probe), two primers for amplification, and Cycleave PCR Reaction Mix (Takara Bio Inc.).
Detection of fluorescence and analysis was performed on LightCycler 480 Instrument II System
(Roche Diagnostics). ΔCt values were calculated as Ct(PC-probe) – Ct(TR-probe).
Results:
ΔCt values of wild-type A. fumigatus strains ranged from −0.41 to −0.1. ΔCt value of TR azoleresistant strain OKH50 was around 0.7. The PCR reaction using DNA from non-fumigatus strains
did not proceed appropriately. Calculated ΔCt values of non-fumigatus strains ranged from −4.32 to
−0.78.
Conclusion:
These data indicate that the newly developed real-time PCR method is highly specific for A. fumigatus,
suggesting its potential to detect azole-resistant A. fumigatus among various Aspergillus spp.
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Purpose:
Aspergillus fumigatus can cause a wide range of diseases whose symptoms are governed by the
immunological status of the host. The most severe form of aspergillosis is invasive aspergillosis (IA)
that affects immunosuppressed patients and can exhibits mortality rates up to 90% in some patients.
The recognition of A. fumigatus by innate immunity and subsequent signaling is related
to pattern recognition receptors (PRRs), which include C-type lectin and toll-like receptor
(TLR) families that recognize pathogen-associated molecular patterns (PAMPs). Over the
last decade, an additional innate immune receptor, TREM1 (triggering receptors expressed on
myeloid cells), has been identified and characterized. TREM1 is a pro-inflammatory receptor
constitutively expressed by neutrophils and monocyte/macrophages and it can be further
upregulated by microbial components. TREM1 can be secreted as soluble form (sTREM1), and
as consequence it has been suggested the use of sTREM1 as a diagnostic marker for infection.
The aim of this work was to study the role of TREM1 in host susceptibility to A. fumigatus infections
as well as to assess the diagnostic value of this biomarker in patients at risk of IA.
Methods:
Gene expression levels of TREM1 were first evaluated in the murine lung of mice infected with
A. fumigatus at two time points of infection: two and four days. A time course expression analysis of
TREM1 was also evaluated in human monocyte-derived macrophages and pulmonary epithelial cells
stimulated with A. fumigatus. Mice deficient in Trem1 (Trem1−/−, C57BL/6 background) and infected
with A. fumigatus were analyze for survival, body weight, fungal burden, production of cytokines,
cellular trafficking and lung injury. The levels of the TREM1 were measured in BAL (bronchoalveolar
lavage) of 98 onco-hematological patients using the Luminex technology. In addition four single
nucleotide polymorphisms (SNPs) in TREM1 were selected and analyzed using KASPar assays.
Results:
Relative to un-infected animals gene expression of TREM1 was upregulated during infection with
A. fumigatus and gene expression increased between two and four days post infection. We found that
the TREM1 receptor was also expressed in the human monocytes and pulmonary epithelial cells. We
showed that not immunosuppressed mice lacking the receptor TREM1 (Trem1−/−) were as resistant as
control mice to the intranasal challenge with A. fumigatus. Regarding the diagnostic value of TREM1,
it was observed that TREM1 levels measured in BALs were significantly higher (p < 0.02) among
patients with probable or proven IA. In addition, we found that there was a significant decrease in
levels of some cytokines in the BAL of patients carrying TREM1 SNPs.
Conclusion:
These findings suggest that TREM1 may play a role in the immune response against A. fumigatus.
Levels of TREM1 were significantly associated with probable/proven IA when BALs samples were
used. Future cohort studies with more patients and other type of samples such as serum should
determine the potential of using TREM1 alone or in combination with other biomarkers to improve
current diagnosis of IA. The contribution of SNPs in TREM1 to the development of IA should be
definitely further investigated.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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Purpose:
To assess fine carbohydrate specificity of EB-A2 antibody used in A. fumigatus galactomannan
detection under enzyme-linked immunosorbent assay conditions and determine the molecular basis
of false-positive signals measured in the presence of polysaccharides of Bifidobacteria and other
components of common human microflora (see f.ex. M.A.S.H. Mennink-Kersten et al., J. Clin.
Microbiol., 43 (2005) 3925–3931).
Methods:
The thematic array built up of synthetic oligosaccharide ligands (GlycoArray) of distinct structure
representing different fragments of A. fumigatus galactomannan chains (they were described in:
Latgé et al., Infect. Immun., 62 (1994) 5424-5433; Shibata et al., Glycobiology, 25 (2015) 7487) was used to assess the epitope specificity of antibody EB-A2 used in galactomannan immune
detection.
Results:
Obtained results shown that the antibody EB-A2 recognizes smaller galactomannan fragments
than reported previously for antibody EB-A2 (Latgé et al., Infect. Immun., 60 (1992) 2237-2245).
This forms the basis of false detection of polysaccharides with oligogalactofuranosyl fragments
connected not only through (1→5)-linkages but also through altered (1→5)- and (1→6)-linkages
which are produced by Bifidobacteria and other components of common human microflora.
Conclusion:
The detection of galactomannan of A. fumigatus can be improved by using antibody which
recognizes selectively the oligomers of galactofuranosyl units which are larger than disaccharide
and are connected through (1→5)-linkages only. This study was supported by RSF grant 14-2300199 (NEN).

- 195 -

118

MASS-SPECTROMETRIC DIFFERENCES OF ASPERGILLUS SPP. WITH
DIFFERENT SENSITIVITY TO ITRACONAZOLE AND AMPHOTERICIN B
NV Vasilyeva1,2*, IA Riabinin1,2, TS Bogomolova1,2, JV Borzova1,2
Kaschkin Research Institute of Medical Mycology, North-Western State Medical University named after
I.I. Mechnikov, Saint-Petersburg, Russia
2
Department of Medical Microbiology, North-Western State Medical University named after I.I. Mechnikov,
Saint-Petersburg, Russia
1

Various authors have repeatedly described the use of MALDI-TOF-mass-spectrometry for an
accelerated assessment of the sensitivity of micromycetes to antimycotics [De Carolis E. et al.,
JCM, 2012; Gitman M.R. et al., JCM, 2017]. Until now, there are no ideas as to whether there are
mass-spectrometric differences between the strains of aspergilli with different sensitivity beyond the
action of antimycotics.
Purpose:
To reveal the mass-spectrometric differences of the aspergilli with different sensitivity to itraconazole
and amphotericin B in cultures which were not exposed to antimycotics.
Methods:
The sensitivity to selected antimycotics (Merck) among clinical isolates of A. fumigatus, A. flavus,
A. oryzae, A. tamarii, A. niger and A. awamori was investigated according to the EUCAST E.DEF
9.3 protocol with using the expert interpretation rules. Mass-spectra (MS) of cellular extracts were
obtained as described previously [Riabinin I.A. et al., 6th Advances Against Aspergillosis, 2014].
Mass-spectrometric differences were revealed by constructing of the matrix of complex correlation
index (CCI) in MALDI Biotyper OC 3.1 (Bruker Daltonik GmbH, Germany). Mass-spectra were
analyzed with Mr-range 3000-12000 Da, resolution 4, interval 8. The correction of autocorrelation
function was applied.
Results:
In relation to itraconazole, the following selection was obtained: 51 MS of Nigri section (20 MS
of sensitive, 31 MS of resistant strains); 47 MS of A. fumigatus (37MS of sensitive, 14 MS of
resistant strains); 22 MS of Flavi section (15 MS of sensitive, 7 MS of resistant strains). In relation
to amphotericin B, the following selection was obtained: 28 MS of Nigri section (20 MS of sensitive,
8 MS of resistant and intermediate strains); 26 MS of A. fumigatus (14 MS of sensitive, 12 MS of
resistant and intermediate strains); 8 MS of Flavi section (3 MS of strains with MIC=2-8mg/l, 5 MS
of strains with ultrahigh MIC≥16 mg/l). Based on the CCI-values, which were found to be high in
diagonals of both matrices (0.7287-0.8643 for itraconazole and 0.7911-0.8622 for voriconazole),
the collected groups were relatively homogeneous. Strains of A. fumigatus with different sensitivity
to both itraconazole and amphotericin B, almost do not differ in mass-spectrometric properties
(CCI(itra)=0.7554 and CCI(ampho-b)=0.7349). The representatives of the Flavi section, which were
sensitive and resistant to itraconazole (CCI=0.5043), differ slightly in the same aspect. Contrast
differences were observed in the groups of «black» aspergilli with different categories of sensitivity
to antimycotics (the CCI=0.2273 for the «itra»-matrix, CCI=0.2213 for the «ampho-b»-matrix). The
groups of mass-spectra from the strains of the Flavi section with the «high» and «ultrahigh» MICs
of amphotericin B were the most sharply different, the CCI for this comparison was the smallest
(0.1426).
Conclusion:
Our study allowed to reveal the presence of distinct physicochemical differences in cultures of
the strains of Aspergillus spp. from section Nigri with different sensitivity to itraconazole and
amphotericin B, as well as for strains of Aspergillus spp. section Flavi with «high» and «ultrahigh»
MICs of amphotericin B. Further studies on larger strains collections will allow to determine whether
this phenomenon can be used to create an additional antifungal sensitivity express-test.
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Purpose:
Aspergillus are opportunistic pathogenic fungus that cause invasive infections in immuno
compromised patients, known as invasive aspergillosis (IA). Due to the delay in clinical diagnosis
IA presents high morbidity and mortality rates. The rapid and correct identification of the species
from the Aspergillus complex is essential since the susceptibility to antifungal drugs is different. In
clinical microbiology laboratories several biochemical and serological methodologies are available,
however all techniques present low specificity and sensibility. We developed a new methodology
based in a multiplex PCR analysis, for the specific identification of four of the most clinically
important Aspergillus species, namely Aspergillus fumigatus, A. flavus, A. niger and A. terreus.
Methods:
This methodology is based on the design of a multiplex PCR reaction panel for species identification.
This panel combines fluorescence with molecular weight of specific PCR fragments for the
identification of A. fumigatus, A. flavus, A. niger and A. terreus. The PCR fragments obtained are
then analysed by capillary electrophoresis and GeneScan fragment analysis. This methodology
was optimized using DNA extracted from strains previously identified and, in order to optimize
the methodology to identify Aspergillus sp. DNA from clinical samples we also used serum from
healthy donors spiked with different concentrations of DNA from A. fumigatus and A. terreus and
DNA extracted from blood of IA patients. DNA was extracted by using the QIAmp Ultrasens Virus
Kit (QIAGEN).
Results:
The optimization of the method by using DNA from known strains belonging to the target species,
and strains form other species, showing 100% of specificity. The calculated yield from DNA
extracted from serum spiked with DNA from A. fumigatus and A. terreus was of around 80%. This
DNA was then used to determine the sensitivity of the technique and results showed that we were
able to obtain amplification products with 20pg of the total DNA extracted. Results obtained with
DNA extracted from blood of IA patients, showed that although very few samples tested so far, we
were able to detect the specific DNA amplification in 75% (3 out of 4 samples). However, several
optimizations are being performed, expand even further the limit of detection, such as the increase
of the number of PCR cycles to 45.
Conclusion:
This new methodology is a promising method that combines the molecular weigh of a specific
marker with a fluorescent dye, allowing the identification of the four most important Aspergillus
species involved in IA. It is fast, accurate and reproducible and due to the design of the identification
panel it is able to identify the species involved in mixed infections.
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Purpose:
Developing improved assays to assist in the diagnosis of invasive aspergillosis (IA) has been a
long-time priority, as morbidity remains poor when disease is discovered at an advanced stage. Nonculture based tests that detect cell wall components galactomannan and b-D glucan have enabled
advances, but assays are technically cumbersome and rely on blood draws for assessment. We
optimized an easy-to use urine-based lateral flow dipstick assay to enable rapid diagnostic testing
for invasive aspergillosis.
Methods:
The dipstick assay uses the galactofuranose (Galf)-specific monoclonal antibody (mAb476);
this antibody was found to localize into urine shortly after pulmonary infection with Aspergillus
fumigatus in animals. Performance as an aid to diagnose IA was assessed with urine samples from
a cohort of 46 patients enrolled when IA was suspected, and 10 patients in whom serial samples
were obtained during high-risk periods. Urinary antigen was identified by mass spectrometry after
enrichment by serial immunoprecipitation with antibody-bound magnet beads.
Results:
Visual grading with blinded assessment yielded 93% (95% CI: 66-99%) sensitivity and 90% (95%
CI: 73-98%) specificity as an aid to diagnose proven or probable IA. Examination of cases in which
diagnosis could not be confirmed (“possible IA”) suggests high sensitivity and early positivity. Semiquantitative visual grades for the urine assay were highest amongst patients with high corresponding
galactomannan indices with the PlateliaTM BioRad assay. Mass spectrometry identified small
molecular weight glycans as predominant antigens found in urine.
Conclusion:
Urine testing using this rapid and easy dipstick assay may provide significant advances as an aid
to diagnose aspergillosis and may enable screening for pre-emptive therapy strategies to prevent
disease in high-risk patients.
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Invasive Fungi Research Center, Mazandaran University of Medical Sciences, Sari, Iran
4
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Purpose:
Early diagnosis of invasive aspergillosis (IA) remains a clinical challenge ensuing difficulties in
treatment. Although Aspergillus infection is typically diagnosed using conventional based methods,
accurate identification of clinically isolates of Aspergillus may be helpful to improve the diagnosis
and adopt appropriate treatment options. In some clinical scenarios, the histopathologic examination
of tissue samples for the detection of infectious agents is of important. However, tissue biopsies
are insufficiently and rarely available to establish the diagnosis, and also delay the diagnosis.
Additionally, in histologic morphology, the hyphae of Aspergillus are indistinguishable from other
filamentous fungi. In contrast, diagnostic tests based on molecular methods may be used for rapid
and reliable identification to the genus and species level, as well as relatively cost-effective, if
possible, with the minimum delay.
The aim of this study was to evaluate the utility of species-specific qPCR results for the diagnostic
identification of aspergillosis in formalin-fixed, paraffin-embedded tissue samples (FFPE) from
patients with clinically suspected IA detected with histopathology.
Methods:
A total of 59 formalin-fixed, paraffin-embedded (FFPE) tissue sections previously detected
histologically as IA cases were digested with proteinase K, and were subjected to automated RNA
extraction followed by Real-Time quantitative PCR method attached fluorescently labeled PCR
primers.
Results:
Of 59 IA cases detected using histopathology, qPCR analysis was able to detect Aspergillus DNA
in 63% (37/59), of which A. flavus was 54.1% (20/37), followed by A. fumigatus 24.3% (9/37),
A. tereus 1 (2.7), and A. niger 1 (2.7), which were concordant with histopathology results. Of the 3
in discordant positive results, we were able to differentiate Aspergillus species from other species of
filamentous fungi belonging to Fusarium oxysporum 4 (10.8), Fusarium solani 1 (2.7), and Rhizopus
oryzae 1 (2.7).
Conclusion:
This report highlights the value of validation of qPCR assay as a useful adjunct assay for the
discrimination of aspergillosis in FFPE specimens from other fungal infections and for accurate
identifying of IA cases to species level. Therefore, this method may provide improvement in
sensitivity and specificity and augment the diagnosis accuracy.
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ASPERGILLUS DIVERSITY IN THE CLINICAL SOURCES AND
INDOOR OF AN IRANIAN TRAINING HOSPITAL
K Diba1, F Jangi2, K Makhdoomi2, N Moshiri2, A Namaki3*
Cellular and Molecular Research Center, Urmia University of Medical Sciences, Urmia, Iran
Imam Educational Hospital, Urmia University of Medical Sciences, Urmia, Iran
3
Department of Gynecology, Arefian General Hospital, Urmia , Iran
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Purpose:
The main object was to use a rapid and cheap molecular method for monitoring of Aspergillus
infections and epidemiological approaches. Different molecular methods such as restriction fragment
length polymorphism based on amplification of ribosomal RNA have been employed to identify
Aspergilli in the level of species.
Methods:
The subject of our study was a group of hospitalized patients with clinical and subclinical signs
of infection. All of the collected clinical specimens were transported to the medical mycology lab
and examined for Aspergillus identification. Environmental specimens were collected from air and
surfaces inspected for the Aspergillus hospital sources. A morphological study was firstly performed
including; growth characteristics and microscopic features of Aspergillus species on mycological
media for the identification. For the confirmation of Aspergillus isolates which similarly found
in clinical and environmental sources, molecular method polymerase chain reaction/restriction
fragment length polymorphism was carried out.
Results:
From the mentioned specimens, 110 fungal isolates included Candida spp., Aspergillus spp.
and other fungi. Among the clinical isolates of Aspergilli; Aspergillus flavus (47%), Aspergillus
fumigatus (29.4%) and Aspergillus niger (23.6%) were the most frequent species respectively, and
also environmental Aspergillus isolates were Aspergillus niger (43.7%), Aspergillus flavus (41.8%),
Aspergillus fumigatus (14.7%).
Conclusion:
Because of facility in use, speed and high sensitivity of diagnosis, the polymerase chain reaction/
restriction fragment length polymorphism with a single restriction enzyme was very useful in
identification of medically important Aspergillus spp.
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ASSESSMENT OF EXPRESSION OF KI67 IN MYCETOMA TISSUES
AA Ahmed*
Histopathology and Cytology, University of Khartuom, Sudan

Purpose:
To assess the expression of KI67 in fungal type of mycetoma.
Methods:
A descriptive cross sectional hospital base study, done in university of Khartoum, faculty of medical
laboratory sciences in department of histopathology and cytology ,to assess the expression of Ki67 in
Fungal infection of mycetoma tissue by using immunohistochemistry.in period June 2017 - August
2017 .
Results:
From a total of 200 sample 5 (2.5%) were positive for expression of ki67.
Conclusion:
We conclude that the fungal infection either inhibit the presentation of k76 in tissues affected by
mycetoma infection or there is no coorelation between the fungal mycetoma infection and ki67.
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PATHOGEN-ASSOCIATED MOLECULAR PATTERN (PAMP) INDUCED
GLIOTOXIN PRODUCTION BY CLINICAL ASPERGILLUS FUMIGATUS
STRAINS
NP Mchunu*, A Chetty, S Juglal, V Mohanlall
Biotechnology and Food Technology, Durban University of Technology, Durban, South Africa

Purpose:
Gliotoxin is an epidithiodioxopiperazine mycotoxin that is secreted by a variety of fungi such as
Aspergillus fumigatus. Aspergillus fumigatus is a pathogenic fungus and is known to be a common
cause of invasive aspergillosis. In co-infection, bacteria derived components in cell walls have been
reported to induce gliotoxin production by fungi. The aim of this study was to determine whether
bacteria associated molecules induce an increase in gliotoxin production in clinical Aspergillus
fumigatus isolates
Methods:
Twelve isolates from respiratory infections were were grown in gliotoxin media for 7 days and
analysed for gliotoxin production using high performance liquid chromatography (HPLC-DAD).
The strains which were found to produce gliotoxin were further co-inoculated cell wall components,
(lipoteichoic acid, lipopolysaccharides and peptidoglycan (5 µg) each) and incubated for eight days
and analysed by HPLC for the production of gliotoxin. The antimicrobial activity of gliotoxin was
also tested against a range of gram negative and positive bacteria using the agar disk diffusion method
in order to understand the secondary reaction by fungi to presence of bacterial or its components.
Results:
Six of A. fumigatus isolates were shown to produce gliotoxin were found to produce gliotoxin with
the highest concentration being 221.1 µg/ml. Cell wall components, lipoteichoic acid, lipopoly
saccharides and peptidoglycan (5 µg) each were added to shake flask, incubated for eight days
and analysed by HPLC for the production of gliotoxin. The comparison highlighted the effect of
the bacterial components on gliotoxin production. A concentration 0.5 µg/ml of gliotoxin revealed
inhibition ranging from 4 mm to 8 mm on the different bacteria.
Conclusion:
An increase in gliotoxin production affected by the different cell wall components is significant in
inducing secondary metabolite production during bacterial co-infection which may multiply the
effect of the infection and might lead to potential cancer cells.
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GROWTH SUBSTRATE OF ASPERGILLUS FUMIGATUS ALTERS SPORE
TOXIN PROFILE ENSUING VIRULENCE IN A MURINE MODEL OF
INVASIVE ASPERGILLOSIS
T Choera1*, A Vang1, P Wiemann1, NP Keller1,2
Medical Microbiology and Immunology, University of Wisconsin, Madison, USA
Bacteriology, University of Wisconsin, Madison, USA
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Introduction:
Aspergillus fumigatus is the most prevalent filamentous fungal pathogen in humans, causing severe
and often fatal invasive pulmonary aspergillosis (IPA) in immunocompromised patients. Disease is
primarily initiated upon the inhalation of the ubiquitous airborne conidia – the initial inoculum –
produced by A. fumigatus. These conidia are a complete developmental unit with an ability to exploit
diverse environments, ranging from human lungs to agricultural composts. The research presented
here addresses the concept that the substrate(s) yielding the initial inoculum of A. fumigatus results
in a different spore toxin profile that alters the infectivity of the spore.
Methods/Results:
We utilized the common lab strain Af293 grown on the aromatic amino acid, l-tryptophan (Trp) to
assess differences in toxin profile and virulence. Radial growth of wild type A. fumigatus on glucose
minimal media (GMM) + l-Trp was significantly lower than radial growth on GMM alone at 3, 5,
and 7 days post inoculation. The toxin profile of the conidia assessed by liquid chromatography–
mass spectrometry (LCMS) and high performance liquid chromatography (HPLC) was altered when
A. fumigatus conidia were grown on GMM + l-Trp, with significantly more amounts of gliotoxin
and fumigaclavine when compared to GMM alone. Additionally, A. fumigatus conidia derived
from growth on GMM + l-Trp were more virulent than when harvested from GMM alone in a
triamcinolone murine model of IPA. Further deletions of enzymes involved in toxin production
resulted in an altered virulence phenotype.
Summary:
These findings demonstrate that substrate such as Trp influences A. fumigatus toxin production
and virulence. This research suggests the critical role environmental conditions may play in
predisposing the conidia to thrive within the host and could allow for further risk assessments for
immunocompromised individuals.
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DUAL PROTEOME ANALYSIS OF ASPERGILLUS TERREUS CONIDIA
INTERACTING WITH HUMAN LUNG EPITHELIAL CELLS A549
R Thakur*, J Shankar#
Genomic Laboratory, Biotechnology and Bioinformatics, Jaypee University of Information Technology,
Solan, India

Purpose:
Aspergillus terreus is an emerging opportunistic fungal pathogen. It causes superficial to invasive
opportunistic infectionsin immunocompromised persons. The inhalation of spores is the primary
mode of infection and manifestation of infection depends on host immunity. Airway epithelial cells
are the first line of defense against inhaled conidia. Interaction study during A. terreus conidia with
airway epithelial cells is poorly understood. Thus, to understand the interaction of airway epithelial
cells with A. terreus, we analyzed dual proteome of lung epithelial cells and A. terreus conidia at
16 hour time point revealing biological pathways and cellular response initiated by these cells.
Methods:
Human lung epithelial cells A549 were challenged with viable A. terreus conidia for 16 hours
[Germination time point as determined earlier (1)] at 37°C under humidified chamber and 5% CO2.
Epithelial cells were challenged with A. terreus viable conidia at a ratio of 1:10. After 16 hours of
interaction, cells were collected and total proteins were extracted. Purified proteins were subjected
to nanoflow LC-Q-TOF mass spectrometer for protein profiling. The mass spectra of peptides were
analyzed using PLGS software. The data was searched for protein identification using UniProt
database against Homo sapiens and A. terreus.
Results:
We observed the expression of 302 proteins from A. terreus at 16 hours time point during the
interaction with epithelial cells. Most of the proteins were involved in stress response, cell wall
modulation, protein biosynthesis and secondary metabolite biosynthesis. Other proteins that could
be the virulent factors based on their orthologs in A. fumigatus are mitogen-activated protein kinase
(mpkC), pepP and metalloproteinase. Terrelysin (a member of hemolysin family) was also observed
during interaction study. Human lung epithelia cells expressed 1253 proteins during the interaction
with A. terreus, whereas 427 proteins were observed in epithelial without conidia. Gene ontology
and KEEG pathway analysis of proteins from challenged epithelial cells showed that most of the
proteins were from cytoskeleton rearrangement, transport, transcription and signal transduction
pathways. We observed proteins majorly from Jak/Stat and NF-kβ signaling pathways. These
proteins suggested the immune response in lung epithelial cells against A. terreus conidia. Also,
cytoskeleton rearrangement proteins depicted the internalization of A. terreus conidia by human
lung epithelial cells.
Conclusion:
We concluded that A. terreus interaction with epithelial cells initiated cell wall remolding of
A. terreus germinating conidia. Further the expression of proteins that function as virulent factors
or associated with secondary metabolite productions may assist germinating conidia to invade host
defense system. On the other side A. terreus interaction with lung epithelial cells could activate Jak/
Stat signaling lectin complement pathways and NF-kβ pathway to elicit immune response in lung
epithelial cells during interaction. Our study has contributed to understand the response of A. terreus
conidia and epithelial cells during the interaction.
Reference
1. Thakur R, Shankar J (2017) Proteome Profile of Aspergillus terreus Conidia at Germinating Stage: Identification
of Probable Virulent Factors and Enzymes from Mycotoxin Pathways. Mycopathologia 182 (9):771-784.
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FUNGAL CONIDIA ARE EFFICIENTLY SENSED BY IMMUNE CELLS IN A
PERFUSED IN VITRO 3D RESPIRATORY MODEL
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D Willflingseder1
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Purpose:
Pneumonia caused by Aspergillus (A.) fumigatus is the most frequent and life-threatening fungal
pulmonary infection in patients with hematological malignancies, solid organ transplant recipients
and others. Current studies to better understand the fungal invasion process are primarily performed
in animal models and cell lines, both afflicted with drawback. Hence there is need for a ‘true-to-life’
human respiratory model system
Methods:
We set up a perfused 3-dimensional in vitro cell culture model with primary, differentiated normal
human bronchial epithelial cells (NHBE) or small airway epithelial cells (SAE) and immune cells
, i.e. alveolar macrophages or dendritic cells (DCs), important to sense fungal pathogens. The
development, differentiation and interactions with A. fumigatus of epithelial - immune cell cocultures under static or perfused conditions were compared using confocal, scanning electron and
live cell microscopy. Cytokine analyses from Aspergillus-exposed tissues and TEER measurements
were also performed additionally.
Results:
Our highly sophisticated cell culture model is suited to study fungal-epithelial-immune interactions
at the entry sites of the pathogen. Analysis over time by confocal and live cell microscopy showed
that the process of differentiation of the respiratory cells and thereby the process of ciliogenesis
was significantly accelerated under perfused compared to static conditions. Upon fungal infection,
A.fumigatus conidia were trapped in the muco-ciliary layer up to 3h before internalization by
epithelial cells. In epithelial-immune cell co-cultures, basolaterally added DCs and apically added
macrophages were fully functional and able to sense the fungal condia and hyphae in our 3D
respiratory model.
Conclusion:
Our model will provide novel immunologic and mechanistic insights into Aspergillus-infection
processes within 3D space. Furthermore, this model provides a vast array of applications with
respect to respiratory challenges and diseases and can be exploited in terms of translational goals.
Additionally, animal experimentation can be significantly reduced by use of this highly developed
human system, thereby contributing to ethical considerations and higher biological relevance in
terms of avoiding interspecies differences.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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A CENSUS OF ASPERGILLUS FUMIGATUS TRANSCRIPTION FACTORS
DRIVING EPITHELIAL DAMAGE
SR Khan*, Z Carter, L Gregson, D Thomson, M Bromley, E Bignell
Manchester Fungal Infection Group, Institute of Inflammation and Repair, University of Manchester, UK

Purpose:
Aspergillus fumigatus contributes to >90% of cases of invasive aspergillosis. Pulmonary epithelial
cells are the first host cell type to interact with the inhaled A. fumigatus conidia. However, the
regulatory governance of pathogenesis during A. fumigatus-epithelial cell interaction is undercharacterised. This study aims to identify and characterise the regulatory network of A. fumigatus
transcription factors driving epithelial damage during infection.
Methods:
A549 epithelial monolayers were challenged with a library of 401 A. fumigatus transcription factor
mutant strains and epithelial damage was assessed by i) quantitation of epithelial cell lysis via assay of
lactate dehydrogenase activity after 24 hours, ii) epithelial cell detachment via quantitative imaging
of infected monolayers after 16 hours. Comparative one-way anova analysis was used to identify
mutants resulting in significantly reduced (p<0.001) epithelial damage, relative to progenitor isolate.
Results:
In order to identify the cohort of transcription factors driving epithelial damage in A. fumigatus,
screens for epithelial damage were established in a 96 well and 384 well format. A minimum of
28 transcription factors having robust defects in epithelial cell lysis were identified, of these a
significant number exhibited generalised growth defects. To measure epithelial cell detachment,
a high through-put approach was established using computerised quantitation of adhesive cells in
epithelial monolayers. Final results from both screens will be presented.
Conclusion:
This study for the first time has identified the master transcription factors regulating epithelial
damage during A. fumigatus infection. Current studies focus on elucidating the epithelial cell
response to A. fumigatus challenge. Future work will involve systems biology approaches to map
the architecture of the regulatory network driving pathogenesis during A. fumigatus-epithelial cell
interaction.
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BIOSYNTHESIS OF HISTIDINE, ARGININE, RIBOFLAVIN AND
PANTOTHENIC ACID, BUT NOT SIROHEME, IS CRUCIAL FOR
VIRULENCE OF ASPERGILLUS FUMIGATUS
AM Dietl1*, N Osherov2, H Haas1
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Purpose:
Aspergillus fumigatus is the most prevalent airborne fungal pathogen causing invasive fungal
infections in immunosuppressed individuals. Limitations in antifungal therapy arise from nonspecific symptoms of infection, poor diagnostics and comparatively few options for treatment. The
aim of this study is to explore the metabolism of A. fumigatus on a comprehensive scale as essential
virulence determinant to generate a collection of A. fumigatus strains with a focus on primary
metabolism to target fungal pathways that are absent in mammals.
Methods:
Based on the annotated genome of A. fumigatus, metabolic network reconstruction served to identify
fungal-specific pathways and key reactions. Predictions for unique enzymes resulted in a candidate
list of genes, the inactivation of which is likely to result in an auxotrophic phenotype. The virulence
potential of the generated auxotrophic mutant strains was then analyzed in various host niches.
Results:
We identified five A. fumigatus pathways that are essential for growth in minimal medium:
biosynthesis of the amino acids histidine and arginine, the vitamins riboflavin and pantothenic acid,
and the heme-like prosthetic group siroheme, which is essential for sulfate and nitrate assimilation
as well as nitric oxide detoxification. Inactivation of biosynthesis of histidine, arginine, riboflavin
and pantothenic acid, but not siroheme, resulted in attenuated virulence of A. fumigatus in murine
models for invasive aspergillosis with intranasal and systemic infection.
Conclusion:
Via generation of auxotrophic mutant strains, genes encoding components of biosynthetic pathways
for histidine, arginine, riboflavin, pantothenic acid and siroheme were identified and analysed by
mutant strain phenotyping and virulence testing. The results characterize the availability of nutrients
in the host niche and reveal targets for development of novel antifungal therapeutic approaches.
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SYSTEMATIC FUNCTIONAL ANNOTATION OF TRANSCRIPTION
FACTORS IN THE MAJOR MOULD PATHOGEN ASPERGILLUS
FUMIGATUS
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Purpose:
Aspergillus fumigatus causes 90% of all Aspergillus-related infections. It has been demonstrated
that virulence of this fungus is multifactorial and several virulence factors have been identified. In
particular, the ability of the fungus to respond to various host-imposed stresses has repeatedly been
proven to be essential for pathogenicity. Therefore, regulation of genes by transcription factors plays
a critical role in establishing infection. However, we have a limited understanding of the molecular
basis of A. fumigatus pathogenicity.
Methods:
In this study, we carried out a systematic phenotyping of a transcription factor knockout (TFKO)
collection to define the cohort of transcription factors required for pathogenicity. A high throughput
analytical pipeline was developed in a liquid microculture 96-well plate format to analyze relative
fitness of 401 A. fumigatus TFKO mutants. Data analysis was automated to convert optical density
readings collected directly from the spectrophotometer into fitness indices.
Results:
Fitness was assessed for the following host-imposed stress conditions: iron starvation, temperature
stress and pH tolerance. For iron starvation one previously uncharacterized transcription factor was
found, besides the previously described HapX. Alkaline stress resulted in the identification of four
previously uncharacterized transcription factors, as well as the pacC mutant, to have a reduced
fitness. Ten TFKO mutants exhibit reduced fitness under 48 °Celsius.
Conclusion:
Our study yields a robust high throughput phenotyping protocol for functional genomic analyses of
A. fumigatus stress tolerance, and for the first time its application to identifying the full cohort of
A. fumigatus transcription factors that govern responses to host-imposed stresses.
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AUTOMATED HIGH-CONTENT 4D IMAGING AND QUANTIFICATION OF
A. FUMIGATUS SPORE UPTAKE BY MACROPHAGES
DD Thomson*, R Bleichrodt, M Bertuzzi, E Bignell, N Read
Manchester Fungal Infection Group, University of Manchester, UK

Purpose:
Inhaled fungal spores must be apprehended by immune defences before they germinate and cause
damage in vivo. Facilitation of such defences presents an attractive strategy for fungal control.
However, automated methods that capture multi-parameter measurements of phagocytic index
during host-pathogen encounters in 4D without the use of immunogenic labels are lacking. The
aim of this study was to develop medium-throughput methodology to image and quantify spore
phagocytosis by host cells, such as macrophages, in order to more-rapidly identify modulators of
the early host-pathogen interaction. We also evaluate the performance of the method relative to
conventional FITC-mediated labelling protocols.
Methods:
Aspergillus fumigatus cells are often directly labelled with various dyes to identify and gate
phagocytosed versus non-phagocytosed spores. In this study, genetically-encoded tdTomato
fluorescence was utilised to circumvent the need for potentially immunogenic fungal dyes during
infection. For medium throughput (96 wells), following host-pathogen co-incubation (30 mins),
samples were fixed and macrophages were labelled with a membrane marker to distinguish between
internalised and external spores. Fully automated 96-well confocal imaging was performed, followed
by automated image processing and analysis using IMARIS software to determine whether spores
are inside or outside of a macrophage. For 4D live-cell analysis at low-throughput (up to 10 wells)
cells were not fixed and imaged at regular intervals within 90 minutes.
Results:
The automated phagocytosis workflow efficiently imaged and localised more tdTomato spores
within the infection compared to FITC-mediated spore fluorescence. Moreover, FITC labelling
resulted in nearly 20% more phagocytosis, compared to non-FITC spores. We also demonstrate the
dynamics of spore uptake, where macrophages appear to reach phagocytic saturation.
Conclusion:
An automated method for 4D imaging of phagocytic spore uptake has been developed. Relative
to FITC-mediated uptake studies, the use of a genetically encoded fluorescent protein (tdTomato)
led to lower phagocytic indices. Caution should be taken when performing infection experiments
involving immunogenic dyes, as highlighted in this study. Further experiments will rapidly-reveal
any key components in this critical early interaction between the host and pathogen in 4D. We
are also developing a non-commercial image analysis plug-in for FIJI to quantify host-pathogen
interactions in 4D, which will be freely available to the community.
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NOVEL AND PARADOXICAL INTERMICROBIAL MOLECULAR INTER
ACTION: PSEUDOMONAS AERUGINOSA (PA) QUINOLONE SIGNAL (PQS)
CHELATES IRON (FE) AND INHIBITS ASPERGILLUS FUMIGATUS (AF)
WHEN FE SCARCE, BUT WHEN FE PLENTIFUL, DELIVERS FE TO AF
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Introduction:
Pa and Af are the commonest bacterium and fungus in airways of compromised hosts, especially CF.
Pa and Af compete for Fe for metabolism and growth. PQS (3,4-(di)hydroxy-alkyl-quinolone), a Pa
quorum sensing molecule, also chelates Fe, and delivers Fe to the Pa cell membrane in conjunction
with Pa siderophores.
Methods and Results:
A. Using in vitro models of Af biofilm formation or preformed Af biofilm, we found PQS ≥3.1 μg/ml
inhibits Af biofilm formation, or preformed biofilm ≥0.78 μg/ml, (by XTT) in low Fe environment
(<1μM), RPMI1640 medium. At 12.5 μg/ml PQS, added Fe ≥0.039 μM reverses inhibition of
preformed Af biofilm. Preformed biofilm of an Af SidA mutant, unable to make Af siderophores,
was ≥6-fold more sensitive to PQS inhibition than wild-type (WT). Metabolism of planktonic
growth of SidA was also more sensitive to PQS than WT (p<0.001), reversed by ≥1.6 μM Fe. PQS
12.5 μg/ml also decreases WT Af growth on agar (p<0.001), reversed by ≥10 μM Fe. The Pa
siderophore pyoverdine, or the Af siderophore production inhibitor celastrol, act synergistically with
PQS in Af inhibition. All these findings indicate PQS inhibition of Af is owing to Fe chelation.
B. Remarkably, with PQS 1.25 or 12.5 μg/ml, Fe ≥0.1 or ≥1.25 μM, respectively, enhances preformed
Af biofilm XTT, 1/100 to 1/2000 that required for Fe alone to enhance. At every [Fe] tested, [PQSFe] boosted Af more than Fe alone. Planktonic Af growth was also boosted by PQS+Fe more than
Fe alone, comparing the same Fe concentrations. Finally, around a liquid well in agar, Af conidiation
area was also enhanced by PQS-Fe, p≤0.01 vs. same [Fe] alone.
C. However, neither SidA mutant preformed biofilm, nor planktonic SidA, were enhanced more
by PQS-Fe compared to same Fe concentrations alone. When ferricrocin (FC), an Af siderophore,
+PQS was added to SidA mutant forming biofilm, its metabolism was then boosted more than FC
alone. When FC+PQS+Fe were tested, Sid A boosting was greater (p<0.01-0.001) than with Fe, FC,
FC+Fe, PQS+FC, or PQS+Fe. All those findings show the PQS-Fe stimulation of Af requires Af
siderophores.
Conclusion:
PQS inhibits Af by Fe chelation under low iron conditions, but in high Fe environment (added
Fe), PQS paradoxically stimulates Af efficiently compared to Fe alone, in a manner involving Af
siderophores. PQS production by Pa would have favorable consequences for Af in CF airways,
when Fe homeostasis is altered and Fe levels in CF secretions increase, supporting fungal growth
and aggravating disease.
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AIRWAY TISSUE IRON INDUCES MACROPHAGE ACTIVATION AND
ASPERGILLUS FUMIGATUS INVASION IN MURINE TRACHEAL
TRANSPLANTATION
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Purpose:
Aspergillus fumigatus (Af)-related pulmonary diseases are life-threatening, occurring in ~30% of
lung transplant patients. Using a murine orthotopic tracheal transplant (OTT) model, our group has
previously shown that acute rejection-mediated microhemorrhage leads to tissue iron overload, which
triggers a switch in Af growth from a colonization- to an invasion-phenotype. In the current study, we
investigated how iron-overload affects macrophage recruitment and function. We evaluated the clinical
applicability of our findings from the OTT model by examining the iron content of airway biopsies
from human lung transplant recipients. We hypothesize that iron overload induces a pro-inflammatory
macrophage phenotype that promotes fungal invasion in lung transplantation.
Methods:
We characterized the effect of iron and alloimmune-mediated rejection on the recruitment of innate
immune cells, using immunohistochemistry and flow cytometry. The expression profiles of iron
metabolism genes in syn- and allotransplants was examined by RT-qPCR. The role of macrophages
on Af-invasion was studied using the OTT model in transplants with macrophages depleted using
clodronate liposomes compared to transplants treated with vehicle liposomes. To confirm that iron
overload is also present in human lung transplantation, we collected endobronchial biopsies from lung
transplant recipients (n = 5). Using a Prussian blue stain, we examined iron content of paired biopsies
samples collected superior (recipient side) and inferior (lung transplant side) to the transplanted lung’s
airway anastomosis. Bronchoalveolar lavage (BAL) fluid from lung transplant recipients was also
quantified by inductively-coupled mass spectroscopy (ICP-MS) analysis.
Results:
In both the syn- and allotransplant iron overload model macrophages accumulated in the graft compared
to syntransplants treated with vehicle control. Flow cytometry revealed an increase in pro-inflammatory
macrophages (M1 phenotype) in allo- compared to syntransplants (22% and 4%, respectively). The
profile of iron metabolism genes revealed lower expression of hepcidin (0.2-fold) and nRAMP1 (0.5fold) in allo- compared with syntransplants (P < 0.05). Both of these genes are known to promote
efficient recycling of iron in macrophages. Treatment of OTT recipients with clodronate liposomes
resulted in a decreased Af-invasion compared to transplanted animals treated with control liposomes
(P = 0.04). Biopsies from human lung transplant recipients showed a higher mean number of iron stain
positive cells (primarily macrophages) than in paired biopsies from the patient’s non-transplanted
native airway (138 iron+ cells/biopsy vs. 30 iron+ cells/biopsy, P = 0.03). Iron was also present in the
BAL fluid from these patients, as determined by ICP-MS.
Conclusion:
The innate immune system is a pivotal mediator of Af invasion. Here we show that: (i) iron induced a
pro-inflammatory macrophage phenotype in allografts; (ii) the expression of critical iron metabolism
genes was lower in allotransplants compared to syntransplants; and (iii) increased numbers of ironladen macrophages were also observed in patients after lung transplantation. These results suggest that
alloimmune-mediated iron overload could dysregulate macrophage function in the transplanted graft
by inducing a pro-inflammatory phenotype that promotes fungal invasion.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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INHIBITION OF EGFR SIGNALING AMELIORATES RHIZOPUS
VIRULENCE
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VM Bruno1, 3
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Introduction:
Mucormycosis is a life-threatening, invasive fungal infection that can be caused by various species
belonging to the order Mucorales. Rhizopus is the most common cause of the disease, causing
approximately 70% of infections. During pulmonary mucormycosis, inhaled R. delemar must adhere
to and invade airway epithelial cells in order to establish infection in the lungs. The molecular
mechanisms that govern this interaction are poorly understood.
Methods:
We performed an unbiased survey of the host transcriptional response to R. delemar infection during
early stages of infection in a murine model of pulmonary mucormycosis using RNA-seq. Validation
experiments were performed using confocal microscopy and pharmacological inhibition in both in
vitro and in vivo infection models.
Results:
Network analysis revealed the activation of EGFR signaling early on during the infection. The
phosphorylated, activated form of EGFR co-localized with R. delemar spores during in vitro infection
of alveolar epithelial cells. Inhibition of EGFR signaling, with cetuximab or gefitinib, significantly
reduced the ability of R. delemar to invade and damage airway epithelial cells. Furthermore, gefitinib
treatment significantly increased survival in a murine model of pulmonary mucormycosis.
Conclusion:
Here we show that signaling through the epidermal growth factor receptor (EGFR) mediates host
cell invasion by the fungus. These results indicate that EGFR represents a novel host target to block
invasion of alveolar epithelial cells by Rhizopus and inhibition of EGFR signaling provides a novel
approach for treating mucormycosis by repurposing an FDA-approved drug.
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WHOLE GENOME TRANSCRIPTOMIC ANALYSIS OF ASPERGILLUS
FUMIGATUS DURING THE CO-INCUBATION WITH THE MURINE
MACROPHAGES CELL LINE RAW 264.7
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A Ramirez-Garcia1, A Rementeria1
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Purpose:
The investigation of A. fumigatus transcriptomic profiles under different experimental situations is an
interesting approach to understand the infection caused by this mold. Therefore, the aim of this study
was to analyze the modifications in the gene expression pattern of A. fumigatus when it gets in contact
with the murine macrophages cell line RAW 264.7 using the microarray AWAFUGE v.1.
Methods:
An in vitro model of infection between A. fumigatus conidia (Af293 strain) and the murine macrophages
cell line RAW 264.7 (multiplicity of infection of 10) was developed using RPMI 1640 medium
containing 2 mM glutamine and penicillin-streptomycin, and 10% of fetal bovine serum, during 8
hours at 37°C humidified 5% CO2 atmosphere. The parameters studied were: a) phagocytosis and
germination b) reactive oxygen species and NO2 production, and c) killing by MTT reduction.
Afterwards, a transcriptomic study was done when the conidia reached around 30% of germination
during the co-incubation with RAW 264.7. In that moment the macrophages were lysed and the fungus
recovered after a short centrifugation. We used an A. fumigatus parallel culture growing without cells
as control.
Fungal RNA extracted was used to hybridize the Agilent Whole A. fumigatus Genome Expression
44K v.1 (AWAFUGE) microarray. Raw datasets were analyzed using a combination of normexp and
quantile routines followed by a linear model with Benjamini-Hochberg correction. AspGD website
and Gene Ontology website were used to the functional analysis of the differentially expressed genes.
Results:
The maximum phagocytosis rate of 73.04% ± 6.97% was reached after 4 hours of infection with
A. fumigatus. Moreover, we observed that NO2 production of the macrophages during the infection was
a relatively quick process, showing statistical difference regarding the reference condition, whereas the
production of ROS was more unstable. Finally, the killing study showed a progressive reduction in the
fungus viability during infection reaching fungal viability values around 40%.
The transcriptomic analysis revealed that 22.2% (2137 out of 9630 genes) of the genome showed
a differentially expression pattern when the fungus growth in contact with the cell line RAW 264.7
in comparison with the reference sample. Among them, 862 genes were up-regulated, 279 of these
genes showing log2 fold changed higher than +1.5. In this group, it is highlighting the presence of:
a) allergens such as Asp f 1, 2, 5, 6, 13 and 17 b) genes related to micronutrient acquisition such as
SreA, ZrfC or McsA and c) other important genes such as FumR, GliF, KatG, and SfaD. Finally, it is
important to mention that 73 out of 279 genes with greater log2 FC codifying still unknown proteins.
Conclusion:
The in vitro contact between A. fumigatus and the macrophage cell line RAW 264.7 seems to be a
process that involves more than 20% of the fungal genome, being up-regulated more than 800 genes.
Financial Support:
This work was partly funded by the UPV/EHU grants (GIU15/36 and PPG17/41). Xabier Guruceaga
has been supported by Pre-doctoral Research Grants of the Government of the Basque Country.
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PSEUDOMONAS AERUGINOSA INHIBITS RHIZOPUS MICROSPORUS
GERMINATION VIA THE SEQUESTRATION OF IRON
C Kousser*, K Voelz, RA Hall
Institute of Microbiology and Infection, School of Biosciences, University of Birmingham, UK

Background:
Within the human body, microorganisms reside as part of a complex and varied ecosystem, where
they rarely exist in isolation. Therefore, bacteria and fungi have co-evolved to develop elaborate
and intricate relationships, utilising both physical and chemical communication mechanisms.
Mucormycetes are spore-forming fungi belonging to the order Mucorales and are the causative agents
of potentially fatal mucormycosis in immunocompromised individuals. Key to the pathogenesis of
mucormycetes is the ability to swell and germinate leading to penetration of the surrounding tissues,
angioinvasion, vessel thrombosis, and tissue necrosis. Mucormycete spores are found ubiquitously
in the environment and in wounds, where they encounter a myriad of bacterial and fungal species
including Pseudomonas aeruginosa.
Purpose:
Early diagnosis is key to successfully treating mucormycosis, and understanding the interplay
between microorganisms which they may interact is important in developing targeted diagnostic and
therapeutic methods. It is currently unknown whether mucormycetes participate in polymicrobial
relationships, and if so, how this affects the pathogenesis, disease progression, and overall patient
prognosis. This project aims to analyse the nature of the relationships between these fungal pathogens
and the microorganisms they may encounter.
Methods:
Resting R. microsporus spores were exposed to both sterile supernatant from overnight cultures
of P. aeruginosa and live bacteria. Live-cell imaging and absorbance measurements were used to
identify the ability of spores to germinate under these conditions. Exogenous iron was added to these
mixed cultures to observe the ability to rescue, and molecular approaches were utilised.
Results:
We show that culture supernatants from P. aeruginosa and live bacteria are able to inhibit the
germination of Rhizopus microsporus spores. This inhibition of germination was not due to the
presence of quorum sensing molecules or toxins, but was instead due to iron restriction, as addition
of exogenous iron restored germination.
Conclusion:
We hypothesise that P. aeruginosa secretes iron siderophores, which sequester the available iron,
inhibiting fungal germination. Therefore, treatment of P. aeruginosa in trauma wounds could result
in the release of this inhibition of germination, leaving the patient prone to an underlying fungal
infection.
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ASPERGILLUS FUMIGATUS DEGRADES THE RESPIRATORY MUCINS
MUC5B AND MUC5AC
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Purpose:
Aspergillus fumigatus is the main fungal pathogen found in cystic fibrosis (CF) airways, though its
role in disease progression remains unclear. As the first point of contact for A. fumigatus following
inhalation, the mucus barrier provides an important site for host-conidia interactions. Previous
studies have suggested that A. fumigatus may alter the composition of airway mucus by altering
mucin gene expression (1), and growth of A. fumigatus in mucin-based medium has been shown to
upregulate the expression and secretion of specific proteases (2). Although these findings suggest a
potential role for the mucus barrier during A. fumigatus infection,many aspects of this interplay are
yet to be explored. We aimed to investigate this further by studying the effects of A. fumigatus on
MUC5B and MUC5AC, the major gel-forming mucins found in airway mucus.
Methods:
The effects of A. fumigatus culture filtrates on the size of purified mucins were studied using
agarose gel electrophoresis and sedimentation analysis, and recombinant mucin domains were used
to identify proteolytic cleavage sites. Microrheology studies were also performed to measure the
effects of A. fumigatus proteases on mucus rheological properties. Ongoing work using a panel
of >200 A. fumigatus isolates is looking at the potential role of various signalling molecules and
secreted products in regulating mucin degradation.
Results:
Our data show that A. fumigatus is able to degrade MUC5B and MUC5AC, with proteolytic activity
observed in culture filtrates collected after 12 hours in liquid culture. Degradation of mucins resulted
in a decrease in size and was accompanied by a reduction in mucus viscosity. Furthermore, cleavage
was observed in both the N- and C-terminal regions of MUC5B. Knockout studies highlighted a
potential role for PalH/PacC signalling in regulating mucin degradation, and have allowed us to
identify putative mucin-degrading proteases including alkaline serine protease 1 (Alp1).
Conclusion:
These findings provide a valuable insight into the effects of A. fumigatus on the mucus barrier,
and its potential involvement in A. fumigatus infections. Our data suggest that A. fumigatus may
degrade mucins either as a nutrient source, or to alter mucus barrier properties in order to facilitate
airway colonisation. This may represent an important mechanism of A. fumigatus pathogenesis,
which could provide novel therapeutic targets for treating aspergillosis in patients such as those with
cystic fibrosis.
References
(1) Oguma T, Asano K, Tomomatsu K, Kodama M, Fukunaga K, Shiomi T, Ohmori N, Ueda S, Takihara T,
Shiraishi Y, Sayama K, Kagawa S, Natori Y, Lilly CM, Satoh K, Makimura K and Ishizaka A (2011). Induction
of mucin and MUC5AC expression by the protease activity of Aspergillus fumigatus in airway epithelial cells.
The Journal of Immunology 187. 999-1005.
(2) Farnell E, Rousseau K, Thornton DJ, Bowyer P and Herrick SE (2012). Expression and secretion of
Aspergillus fumigatus proteases are regulated in response to different protein substrates. Fungal Biology 116.
1003-1012.
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HOST-PATHOGEN INTERACTIONS IN MUCORMYCOSIS FOCUSING ON
MUCOR DIMORPHISM
E Young Huh, S Vellanki, S Chan Lee*
South Texas Center for Emerging Infectious Diseases (STCEID), Department of Biology, University of Texas
at San Antonio, Texas, USA

Purpose:
Mucormycosis, or infection due to the Mucorales Order of fungi, is an emerging and particularly
lethal condition in immunocompromised patients. These understudied opportunistic fungal patho
gens include a group of related but biologically distinct species. In this study, we focus on Mucor
circinelloides, one of etiologic agents in the Mucorales, to elucidate the host-pathogen interface that
occurs at the initiation of mucormycosis - the macrophage/fungal spore interaction.
Methods:
We found that the spores/hyphae are more virulent form of this fungus; in contrast, yeast-locked
mutants display significantly diminished virulence. We then observed how Mucor spores and
yeast interact with murine and human macrophage cells. In particular, we monitored phagosome
maturation (acidification) process by measuring the pH of the phagosomes containing Mucor spores
or yeast.
Angioinvasion is a hallmark of invasive mucormycosis. We also tested how Mucor spores and yeast
interact with human immune cells and Human Umbilical Vein Endothelial Cells (HUVECs) in
focusing on the expression of proangiogenic growth factor, FGF-2, which is likely to be involved in
the host defense responses.
Results:
We found that Mucor spores can dramatically affect phagocyte functions by inhibiting phagosome
maturation. Interestingly, the different stage of fungal development, Mucor yeast, do not block
this step-in macrophage function. We also observed that the most prevalent mucormycosis agent
Rhizopus delemar spores can also arrest the phagosome maturation. Our studies further revealed that
Mucor spores induced the FGF-2 production in the host cells tested; Mucor yeast however did not.
Conclusion:
Proper myeloid function is one of the key host innate immune defenses against fungal infections.
Our findings indicate that Mucorales have evolved to arrest the phagosome maturation to escape
innate immune systems. In addition, our studies found that the host neoangiongenesis response
is dependent on the fungal morphology. Future examination of differences between spores and
yeast will provide clues to identify the key pathogen factor(s) produced by Mucor that induces host
responses. This study therefore provides a foundation to develop antifungal therapies to deploy
against Mucor and other pathogenic mucoralean fungi.
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DEFINING SECRETED EFFECTORS OF TISSUE INVASION IN
ASPERGILLUS FUMIGATUS
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Purpose:
The often-fatal fungal lung disease invasive aspergillosis (IA) has claimed more than 8 million human
lives since its emergence ~ 40 years ago. Given the life-saving potential of anti-invasion therapies, a
high premium has been placed upon identifying effectors of tissue invasion, against which drugs and
vaccines might be engineered. A key advance in mechanistic understanding has recently emerged
from the discovery of a non-invasive A. fumigatus PacC null mutant where transcriptomic analysis
during colonisation of the murine lung revealed that PacC is a major regulator of genes encoding
secreted proteins during tissue colonisation. In this study we created a library of >200 mutants
lacking secreted (SignalP) protein-encoding genes, and screened them against human A549 alveolar
epithelial to identify mutants exhibiting reduced cytolytic activity.
Methods:
Analysis of the wild type A. fumigatus transcriptome during mouse infection had previously
identified 253 SignalP protein-encoding genes which are specifically upregulated in response to
the murine niche. Via fusion PCR, null mutants were constructed for >200 of the genes and the
mutant collection was screened to quantify growth rates in tissue culture medium as well as in
a lactate dehydrogenase assay (LDH) to identify mutants having lytic defects in host co-culture.
Epithelial monolayer integrity was also analysed via a detachment assay, introducing correction for
any inoculum errors, and adherent A549 cells were counted in 5 fields of view at magnification of
20 (Nikon TE2000).
Results:
Analysis of the mutant collection in iterative LDH assays, incorporating 3 technical and 3 biological
replications of the experimentation, revealed approximately 50 effectors of cytolytic death in
cultured human epithelia. Only one null mutant demonstrated defective hyphal growth and this
correlated with reduced cytolytic activity.
Conclusion:
Secreted gene products (SignalP) which are upregulated during colonisation of the murine niche
include a large number of cytolytic fungal proteins, the functional relevance of which will be
discussed. In future work the role of such proteins in eliciting host responses will be categorised and
the fungal proteins localised.
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ACUTE KIDNEY INJURY– AN UNUSUAL COMPLICATION OF
POSACONAZOLE USE
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Purpose:
Posaconazole has potent activity against Aspergillus species and is an effective agent for the
prevention and treatment of a range of invasive fungal infections. Posaconazole has a favourable
side effect profile when compared to the earlier generation of triazole antifungals. Acute kidney
injury is classed as an uncommon side effect of posaconazole
We report 2 episodes of acute kidney injury in the same patient.
Case report:
A 74-year old Caucasian male with a diagnosis of chronic cavitary pulmonary aspergillosis
(CCPA) complicating allergic bronchopulmonary aspergillosis (ABPA) was managed in the
National Aspergillosis Centre, Manchester University Foundation Trust. His past medical history
was significant for type II diabetes mellitus (diet controlled) and adrenal insufficiency on steroid
replacement. He was previously on itraconazole for treatment of ABPA for 2 years but this was
switched to voriconazole following the development of radiological and serological features
consistent with CCPA and loss of libido. He developed severe gastro-intestinal adverse events and
visual disturbances requiring discontinuation of voriconazole therapy. He was then switched to
posaconazole tablets at a dose of 300mg once a day which he took for about a year with adequate
serum levels.
He was admitted due to an incidental finding of a serum creatinine rise from normal to 159µmol with
a reduction in his estimated glomerular filtration rate (eGFR) to 38mL/min, a urea of 13.6mmol/l, a
potassium of 7.1mmol/L and no acute changes on his electrocardiogram. His liver function tests were
also deranged with an alanine aminotransferase of 426IU/L and an alkaline phosphatase of 380IU/L.
Posaconazole was held and he was managed conservatively. His potassium fell to 5.9mmol/l and he
was discharged home. A renal ultrasound scan was normal.
Four months later, his serum Aspergillus specific IgG had increased from 78mg/L to 390mg/L. In
the light of this, posaconazole was re-started at the dose of 300mg once daily with weekly renal and
liver function testing. Two weeks later he presented with pleuritic chest pain, shortness of breath and
a productive cough. His serum electrolytes revealed a urea of 11.1mmol/l, a creatinine of 143µmol/l,
an eGFR of 42 mL/min and a potassium of 5.7mmol/l. He was admitted and managed for recurrent
AKI with hyperkalemia and a chest infection. Posaconazole was stopped, his serum creatinine and
potassium normalized and he was subsequently discharged. He was started on isavuconazole on his
next clinic visit and has tolerated this.
Conclusion:
Though uncommon, acute kidney injury can result from posaconazole use. Regular monitoring of
renal function is advocated for patients on posaconazole to facilitate early identification of acute
kidney injury.
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Purpose:
Relapse is problematic in chronic pulmonary aspergillosis (CPA) following discontinuation
of triazole maintenance therapy; few studies have investigated this. Our aim was to identify the
frequency and risk factors for disease relapse following cessation of antifungal therapy in CPA.
Methods:
This retrospective audit at the National Aspergillosis Centre, Manchester, UK assessed outcomes for
patients with CPA who had received antifungal treatment and for whom therapy was discontinued
for at least one month between August 2009 and May 2017. We defined relapse as a deterioration
in two of the following parameters: clinical, radiological, serological or sputum microbiological
markers of CPA activity.
Results:
Therapy was discontinued in 102 patients during the audit period. Age distribution of 63.7 ±
11.5 years. Therapy was recommenced in 43 (42%) patients of whom 21 met our definition of
relapse - 31% of those with bilateral and 11% of those with unilateral disease. Overall, 8/21 (38%)
patients had early relapse (relapses occurred before or at 6 months from the time of discontinuation
of therapy). All 6 patients with unilateral CPA disease had late relapse. In contrast, 53% (8/15)
of the patients with bilateral CPA disease had early relapse. Patients who had longer treatment
(>24 months) prior to treatment discontinuation had a 16% relapse rate whereas patients who had
shorter treatment had a 25% relapse rate.
Patients with bilateral disease and patients with one or more aspergillomas were more likely to
relapse on univariate analysis. Ages, sex, underlying pulmonary disorder, duration of previous
triazole antifungal therapy and reasons for discontinuation of therapy were not associated with
relapse. In a multivariable logistic regression analysis bilateral disease was the only independent
risk factor for relapse (OR: 3.0; 95% CI: 1.0-8.8; p=0.044).
Conclusions:
Bilateral CPA is a risk factor for relapse after treatment discontinuation. A longer duration of
treatment, e.g. 24 months, may be associated with a lower rate of relapse in extensive CPA, whereas
more limited disease may respond to shorter courses.
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CD101 LUNG EPITHELIAL LINING FLUID (ELF) CONCENTRATIONS
SUBSTANTIATE ITS USE FOR PROPHYLAXIS TREATMENT AS EVIDENT
IN MOUSE DISSEMINATED AND PULMONARY ASPERGILLOSIS
MODELS
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Purpose:
CD101 has previously demonstrated robust efficacy as treatment and prophylaxis in mouse antifungal
models of aspergillosis. The distribution of CD101 into lung ELF was studied to further substantiate
this observed efficacy.
Methods:
CD101 (20 mg/kg) was administered IP to 24 ICR mice. At pre-dose, 1, 3, 6, 12, 24, 48, and
72 hours post-dose, 3 mice/timepoint were euthanized for plasma and bronchoalveolar lavage fluid
(BALF) collection with 2x 0.5 mL flushes of saline. Urea levels for plasma/BALF normalization
for lung ELF volume calculation were quantified using a spectrophotometry-based assay. CD101
concentrations in plasma/BALF samples were measured by LC-MS/MS.
Disseminated aspergillosis: ICR mice (6/grp) were made neutropenic by cyclophosphamide on days
-3 (270 mg/kg), +1 and +4 (90 mg/kg). IV challenge with A. fumigatus ATCC 13073 (104 CFU/
mouse) was initiated on day 0 and CD101 treatment was administered (2h post-dose) as a single
dose (2 mg/kg IV and IP) or daily (0.5 mg/kg BID) dosing. Survival was monitored for ≥10 days.
The same model was used for prophylaxis except CD101 was dosed on days -1, -3 or -5.
Pulmonary aspergillosis: ICR mice (10/grp) were made neutropenic by cyclophosphamide on day
-4 (150 mg/kg), and cyclophosphamide/cortisone was given on day -1 (150/175 mg/kg). Intranasal
challenge with A. fumigatus AF293 (105 CFU/mouse) was initiated on day 0 and prophylaxis with
CD101 as a single dose (IP; 5, 10, 20 mg/kg) or posaconazole (PO; 2 and 10 mg/kg) was started
1 day prior to infection. Survival was monitored for 10 days.
Results:
As lung ELF levels are free-drug concentrations while plasma concentrations represent total-drug
(free plus protein-bound), plasma concentrations were also corrected for protein binding (99.2%).
CD101 ELF concentrations reached a maximum by 4h and were comparable between plasma
and ELF beyond 24h post-dose in total-drug concentrations but much higher based on free-drug
(Figure 1). The ELF/Plasma AUClast ratio was 0.80 for total-drug and 100 for free-drug exposures,
respectively.
For treatment of disseminated aspergillosis, CD101 by IV/IP at 0.2, 1, or 5 mg/kg BID x 5d showed
a significant increase in survival compared to vehicle. Survival was comparable with either a single
2 mg/kg dose or 0.2 mg/kg BID x 5d. For prophylaxis, a single 5 mg/kg dose given up to 5 days prior
to infection showed improved survival depending on day given. Doses ≥10 mg/kg showed 100%
survival.
In the more challenging pulmonary aspergillosis model, dose-dependent increase in survival was
observed from a single prophylaxis CD101 dose. The human (400 mg) AUC equivalent of 20 mg/kg
in mice showed an increase in survival relative to control. Further comparison with posaconazole at
the human AUC equivalent dose of 2 mg/kg (Figure 2) suggests an advantage for CD101 with 30%
survival rate compared to no survivors for posaconazole. Only posaconazole at 10 mg/kg (5x higher
than human AUC) showed a statistically-significant increase in survival rate relative to control.
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Conclusion:
With a long plasma half-life in human (133 h) and extensive lung ELF exposures, CD101 could be
a viable candidate for outpatient echinocandin treatment and prophylaxis.
Figure 1: CD101 Plasma (Total- and Free-Drug) and ELF Concentration-Time Profiles Following
CD101 IP 20 mg/kg Administration

Figure 2: Survival rate of mice given prophylaxis CD101 IP 20 mg/kg or pozaconazole (PO; 2 or
10 mg/kg) as a single dose one day prior to infection in pulmonary aspergillosis
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Purpose:
Allergic bronchopulmonary aspergillosis (ABPA) is a hypersensitivity lung disease to
Aspergillus spp, mainly Aspergillus fumigatus. This hypersensitivity reaction leads to airway
inflammation, high levels of Aspergillus-specific IgE, IgG and total IgE and a positive
Aspergillus skin test. Although treatment with glucocorticoids are the mainstay of ABPA
management, a consensus expert panel has recommended antifungal treatment in patients with
slow or poor response to steroids, frequent relapses, steroid-dependent ABPA, or steroid toxicity.
Here, we report a case of ABPA exacerbation due to A. ochraceus and A. terreus species that was
successfully controlled with voriconazole after itraconazole failure.
Methods:
A 12-year-old boy with cystic fibrosis and ABPA was referred to the Pediatric Respiratory
Diseases Research Center, Tehran, Iran, in July 2016 with history of worsening shortness of breath
accompanied by chest tightness for two weeks. Cystic fibrosis was diagnosed at the age of 8 years.
Patient showed eosinophilia (2,600 cells/µL), Aspergillus specific IgE and IgG were normal but
total IgE was 6 folds higher than the reference value (Normal < 417 kUA/L). Thoracic CT showed
central bronchiectasis with parenchymal infiltrates. The patient was then treated with itraconazole
(200mg twice daily) and oral corticosteroid.
Results:
After 2 months of treatment, he was re-admitted due to a progressive worsening of the respiratory
symptoms. Thoracic CT revealed left lung collapse. Galactomannan index in both, sputum and
BAL was high (1.73 and 1.94 respectively, normal <0.5). Direct examination of sputum and
bronchoalveolar lavage samples demonstrated septate, acute-angle branching hyphae consistent
with Aspergillus species (Fig.1). For species identification, β-tubulin was analyzed leading to the
identification of A. ochraceus and A. terreus. A. ochraceus was resistant to itraconazole (MIC =
2μg/ml) according to CLSI. The patient was then switched to voriconazole (200mg twice daily)
showing significant clinical, serological and mycological improvement after 3 months of therapy.
Conclusion:
Accurate species identification and antifungal susceptibility testing of Aspergillus species causing
ABPA is very important to improve patient management. Voriconazole seems to be useful for the
treatment of ABPA due to itraconazole resistant Aspergillus isolates.
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EFFICACY OF DIHYDROOROTATE DEHYDROGENASE INHIBITOR
F901318 AGAINST INVASIVE ASPERGILLOSIS DUE TO ASPERGILLUS
FUMIGATUS, A. NIDULANS AND A. TANNERI IN PROFOUNDLY
NEUTROPENIC AND CHRONIC GRANULOMATOUS DISEASE MURINE
MODELS
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Purpose:
Emergence of azole-resistance in Aspergillus fumigatus as well as in new Aspergillus species that are
intrinsically resistant to amphotericin B and triazoles necessitates exploration of alternative treatment
regimens for invasive aspergillosis. F901318 is an inhibitor of the pyrimidine biosynthesis enzyme
dihydroorotate dehydrogenase (DHODH) and is currently being investigated in clinical studies. We
assessed the efficacy of F901318 in murine aspergillosis caused by Aspergillus fumigatus and two
Aspergillus species frequently refractory to currently available antifungals.
Methods:
Therapeutic efficacy of F901318 against Aspergillus fumigatus (MIC of VRC: 0.5 mg/L, F901318:
0.008 mg/L), A. nidulans (MIC of VRC: 0.125 mg/L, F901318: 0.008 mg/L), and A. tanneri
(MIC of VRC: 4 mg/L, F901318: 0.0062 mg/L) were assessed in both neutropenic CD-1 mice
immunosuppressed by cyclophosphamide treatment and CGD mice (gp91phox-/-) with underlying
NADPH oxidase deficiency. Neutropenic CD-1 mice were infected via tail vein with a conidial
suspension corresponding to the LD90 for each species. CGD mice were infected with a conidial
suspension via pharyngeal aspiration.
Animals were randomized into groups of 17 and F901318 (intraperitoneal) therapy was started
6 hours after infection with a total daily dose of 45 mg/kg (15 mg/kg every 8 h) for 9 days. The control
groups received PBS intraperitoneally. F901318 treatment efficacy was assessed by measurement of
serum galactomannan (GM), fungal burdens in the kidneys (CD-1 mice) or lungs (CGD mice), day
10 survival, and tissue histopathology.
Results:
F901318 suppressed GM levels and organ fungal burdens for all three Aspergillus species. Survival
rates of F901318-treated animals at day 10 in both models was significantly higher than that of control
mice. In the neutropenic model, 81%, 88% and 80% of mice survived infection by A. fumigatus,
A. nidulans and A. tanneri, respectively. In the CGD group, 88%, 75% and 63% survived to day 10,
respectively, while no control mice survived in any of the models to 10 days.
Histopathology of kidneys in CD-1 mice and lung sections in CGD animals confirmed the efficacy
of F901318 treatment. In PBS controls, the kidneys of CD-1 mice showed severe inflammatory
infiltrations and abundant Aspergillus filaments with prominent necrosis. The F901318-treated mice
revealed very few Aspergillus filaments and significantly fewer inflammatory foci in kidneys. Lung
sections of the control CGD mice prepared on day 4 of infection showed extensive granulomas
and airways packed with necrotic debris and hyphae. The mice treated with F901318 showed few
fungal elements scattered throughout the pulmonary architecture suggesting that F901318 treatment
controlled pulmonary infection caused by Aspergillus in CGD mice.
Conclusion:
The efficacy of F901318 against A. fumigatus, A. nidulans and A. tanneri in two mouse models
was similar and high. The reduction in levels of serum GM and organ fungal burdens concurred
with significant differences in the survival rate and tissue destruction between F901318 treated and
control groups infected with all three Aspergillus species. The prolonged survival resulting from
F901318 treatment was unrelated to the triazole MIC or the Aspergillus species used.
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Purpose:
Aspergillus fumigatus can cause pulmonary aspergillosis in immunocompromised patients and is
associated with a high mortality rate due to the lack of reliable treatment options. This opportunistic
pathogen requires zinc in order to grow and cause virulence. Novel compounds that interfere with
fungal zinc metabolism may therefore be of therapeutic interest.
Methods:
To identify compounds affecting zinc metabolism, we screened chemical libraries containing
59223 small molecules using a resazurin assay that compared the effects of the biomolecules on an
A. fumigatus wild type strain grown under zinc-limited conditions and on a triple zinc transporters
knockout strain grown under zinc-replete conditions.
Results:
The screen selected 116 molecules that were then subject to luminescence assays and hyphal length
measurements to confirm their activity. The toxicity of the selected biomolecules was investigated
on HeLa cells and mice. This phase selected 7 compounds, 2 of which were pyrazolones, 3 were
porphyrins and 2 were polyaminocarboxylates. All three groups are known to have the ability to
bind metal ions. One of the polyaminocarboxylates was able to significantly improve the survival of
immunosuppressed mice suffering from pulmonary aspergillosis.
Conclusion:
This two-tier screening approach thus led to the identification of a novel small molecule with in
vivo fungicidal effects and low toxicity that may lead to the development of new treatment options
for fungal infections either by administration of this compound as a monotherapy or as part of a
combination therapy.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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EVALUATION OF EFFICACY, SAFETY AND PHARMACOKINETICS OF
LIPOSOMAL AMPHOTERICIN B(L- AMB) IN PATIENTS WITH CHRONIC
PULMONARY ASPERGILLOSIS
J Suzuki*, H Nagai, T Fukami, A Hebisawa, H Matsui, K Ohta
Center for Pulmonary Disease, Tokyo National Hospital, Tokyo, Japan

Introduction:
L-AMB is an important antifungal drug for pulmonary aspergillosis considering the increasing
number of reports of azole-resistant Aspergillus. On the other hand, there are few reports about
treatment with L-AMB in chronic pulmonary aspergillosis (CPA).
Purpose:
To investigate effectiveness, safety and pharmacokinetics of liposomal amphotericin B (L- AMB) in
patients with chronic pulmonary aspergillosis.
Methods:
We retrospectively reviewed medical records of 20 patients with chronic pulmonary aspergillosis
who received L-AMB. On the next day after initiation of L-AMB at the dose of 2mg/kg, plasma
concentrations were measured at the trough (before administration) and peak (immediately after
administration) level in 17 cases. Concentrations of amphotericin B (AMB) in the sputum were also
measured multiple times on the same day in 14 cases. In a pneumonectomy case, AMB concentration
of the lung tissue was measured together with the plasma. Treatment effectiveness was evaluated
in 19 of 20 patients who received L-AMB for at least 14 days and safety was evaluated in all
20 patients.
Results:
The patients were 13 men and 7 women. Average age was 69.5 years old. In 18 of 20 patients,
L-AMB treatment was started after lack of response to other antifungals. The average trough and
peak concentrations in plasma were 1.11/9.61 μg/ml, which reached the level of MIC (0.5~2.0μg/ml)
of AMB against Aspergillus. The average max AMB concentration in sputum was 1.51 μg /g. The
max sputum concentrations were over the plasma trough level in 10 out of 14 cases. In the operated
case, the plasma concentrations (trough/peak) on the day of the operation were 27.24/59.39 μg/ml.
L-AMB concentrations of the infected lung tissue on the cavity wall and uninfected lung tissue far
from the cavity were 32.41 μg/ml and 190.62 μg/ml, respectively, reaching a sufficient level. The
administration was continued for 31.3 days on average. Twelve of 19 evaluated patients (56.3%)
presented clinical improvement, no change was seen in 4 (21%), deterioration was noted in 2
(10.5%). Concerning adverse events, hypokalemia was observed in 10 (50%). Headache, fever or
appetite loss was seen in one patient each. Serious side effects were not observed in this study.
Conclusion:
L-AMB, penetrating well into sputum and lung tissue, could provide effective treatment of chronic
pulmonary aspergillosis with acceptable toxicity.
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EFFICACY OF PUR1900, AN INHALED ANTIFUNGAL THERAPY, IN A
GUINEA PIG MODEL OF INVASIVE PULMONARY ASPERGILLOSIS
AK Curran*, JM Perry, DL Hava
Research, Pulmatrix Inc., Lexington, MA, USA

Purpose:
Pulmonary Aspergillus infections are common in several patient populations and the course of disease
varies depending on the host immune state and underlying lung disease. In immunocompromised
individuals, invasive pulmonary aspergillosis has a mortality rate as high as 90%. A. fumigatus can
also result in allergic bronchopulmonary aspergillosis (ABPA), an allergic hypersensitivity to fungal
antigens in patients with asthma, COPD and CF. Oral triazole treatment is the primary therapy for
aspergillosis, but azoles are beset by inconsistent bioavailability, gastric side effects and significant
systemic drug-drug interactions (DDI), resulting in the need for drug monitoring during treatment,
limited efficacy and poor patient compliance. Using our proprietary iSPERSE technology, we have
developed PUR1900, an inhaled dry powder formulation of itraconazole for treatment of pulmonary
fungal infections. Inhalation dosing enables high drug deposition in the lung with reduced systemic
exposure, thereby avoiding issues related to low oral bioavailability, side effects and DDI.
Methods:
The efficacy of inhaled PUR1900 and oral itraconazole were tested in an immunocompromised,
Aspergillus-infected guinea-pig model. Immunosuppressed guinea-pigs (n=X per group) were
challenged with aerosolized A. fumigatus conidia on day 0 and subsequently treated with placebo,
10 or 30 mg/kg/day of inhaled PUR1900 or a 10 mg/kg/day oral dose of Sporanoxâ. Animals were
treated daily for 10 days, starting one day after infection and monitored for an additional 4 days after
the end of dosing. Lung and systemic itraconazole pharmacokinetics, pulmonary fungal burden,
body temperature, body weight, lung weight and survival were monitored throughout the study.
Results:
When compared to placebo control animals, treatment with inhaled PUR1900 resulted in a
significantly higher pulmonary exposure to itraconazole relative to oral treatment. Inhaled PUR1900
treatment reduced clinical signs of infection, prevented weight loss and significantly improved
survival relative to animals treated with placebo or oral Sporanox. Among placebo control animals,
the average day of death was 9 days after challenge, with the majority of animals dying between
days 6 and 8. For Sporanox treated animals, the average day of death was day 11, with the majority
of animals 4 of 6 dying on days 9 and 10. The majority of animals dosed with PUR1900 survived
until their scheduled termination, with 7 of 8 receiving 10 mg/kg and 6 of 8 receiving 30 mg/kg
surviving until the end of the study.
Conclusion:
These data indicate the potential of PUR1900 as an inhaled therapy for pulmonary aspergillosis with
advantages over oral dosing.
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Background:
Biofilm formation by microorganisms plays an important role during infection by increasing
resistance to antimicrobials and host defences. The formation of an extracellular matrix composed of
polysaccharides and other molecules plays an important part in mediating these properties of biofilms.
Aspergillus fumigatus biofilm is dependent on the polysaccharide galactosaminogalactan (GAG), a
cationic polymer of alpha 1,4-linked galactose and partially deacetylated N-acetylgalactosamine
(GalNAc). Recent work from our group has shown that Sph3, a fungal glycoside hydrolase, and
PelA, a bacterial glycoside hydrolase involved in the synthesis of the Pseudomonas aeruginosa
Pel polysaccharide, can degrade GAG, disrupt Aspergillus fumigatus biofilms and attenuates the
virulence in a mouse model of invasive aspergillosis. The molecular mechanisms by which these
enzymes disrupt biofilms have not been defined.
Hypothesis:
We hypothesized that Sph3 and PelA share structural and functional similarities and underlie their
ability to degrade GAG and disrupt A. fumigatus biofilms.
Methods:
Sph3 and PelA were recombinantly expressed and purified from E. coli cultures. Enzyme structures
were solved by X-ray diffraction crystallography and enzymatic mechanism performed by Matrix
Assisted Laser Desorption and Ionization - Time Of Flight Mass Spectrometry (MALDI-TOF MS).
Results:
Superimposition of PelA with Sph3 aligned the active site of these two enzymes but revealed structural
motifs unique to PelA that generate a deeper, more electronegative groove in this enzyme. Despite
these differences, examination of the putative active sites revealed a high degree of conservation
with residues D166, N202 and E222 of Sph3h that interact with GalNAc superimposing with
residues D160, N199 and E218 of PelA, suggesting that both enzymes may have similar catalytic
mechanisms.
To probe the mechanism of action of these enzymes, MALDI-TOF MS was used to analyze
oligosaccharides released from Sph3 and PelA treatment of A. fumigatus biofilms. Sph3 and PelA
were observed to cleave oligosaccharides composed of alpha-1,4 GalNAc. A technique was developed
to generate and purify oligomers of alpha-1.4-GalNAc from A. fumigatus biofilms. Oligosaccharide
hydrolysis studies using these oligosaccharides demonstrated that both enzymes function as endoN-acetylgalactosaminidases with a minimal substrate size of 7 sugars.
Conclusion:
These studies demonstrate that despite substantial structural differences, Sph3 and PelA share a
similar catalytic mechanism and function as endo-N-acetylgalactosaminidases with activity against
A. fumigatus GAG. These studies demonstrate the molecular mechanism of action of these therapeutic
hydrolases against GAG and will be invaluable for the further optimization and development of
these novel anti-biofilm therapeutic agents.
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Purpose:
New strategies are needed for more effective treatment of invasive pulmonary aspergillosis (IPA).
Isavuconazole, a broad-spectrum antifungal triazole, is indicated for the primary treatment of IPA.
SCY-078 is a semisynthetic derivative of the triterpene enfumafungin, a potent inhibitor of fungal
b-(1®3)-D-glucan (BDG) synthases with in vitro activity against Candida spp. and Aspergillus spp.
This compound is structurally different from the echinocandins and has the advantage of having oral
bioavailability.
We hypothesized that simultaneous inhibition of the biosynthesis of key components of the fungal
cell wall and cell membrane may result in a synergistic interaction against A. fumigatus. We, therefore
studied the in vitro activity and in vivo efficacy of the new extended-spectrum antifungal SCY-078
in combination with isavuconazole in treatment of experimental invasive pulmonary aspergillosis
(IPA) in persistently neutropenic rabbits. The data from this study will establish the foundation for
further clinical evaluation.
Methods:
In vitro combination studies were performed with ninety-six-well plates and using CLSI
M38A2 methodology. Data obtained from microplate were analyzed by the fractional inhibitory
concentrations index (FICI), which is based upon Loewe additivity no-interaction theory, and by
response surface modeling, which is based upon Bliss independence no-interaction theory. For
In vivo studies, awell established persistently neutropenic New Zealand White rabbit model of
experimental IPA was used for this study. Treatment groups included rabbits receiving SCY-078
at 2,5 (SCY2.5) and 7.5 (SCY7.5) mg/kg/day IV, isavuconazole at 40 (ISA40) mg/kg/day PO, the
combination of (SCY2.5+ISA40), (SCY7.5+ISA40), or untreated rabbits (UC). Treatment started
24 h after endotracheal administration of A. fumigatus inoculum and continued once daily for up to
12 days. Blood samples for galactomannan (GMI) antigenemia and serum (1®3)-β-D-glucan (BG)
levels were obtain every other day. A panel of therapeutic outcome variables was evaluated at the
completion of all experiments.
Results:
In vitro FIC index for SCY+ISA was 0.68 (0.38 – 1.06), and for SCY+AmB was 0.95 (0.53 – 1.5).
There was a significant reduction in vivo of residual fungal burden (logCFU/g) in SCY2.5+ISA40,
SCY7.5+ISA40, and ISA40- treatment groups vs that of SCY2.5- treated and SCY7.5-treated or UC
(p<0.01). As measures of organism-mediated pulmonary injury, lung weights and pulmonary infarct
scores were significantly lower in SCY2.5+ISA40 and SCY7.5+ISA40 groups vs that of SCY2.5and SCY7.5- treated or UC (p<0.01). Rabbits treated with SCY2.5+ISA40 and SCY7.5+ISA40 had
prolonged survival in comparison to that of SCY2.5-, SCY7.5-, ISA40- treated or UC (p<0.05).
In addition, groups of SCY2.5+ISA40 and SCY7.5+ISA40 demonstrated lower pulmonary infarct
scores in comparison to that of single therapy of ISA40 (p<???). These outcome variables data
correlated directly with a significant decline of GMI antigenemia and serum BDG levels during
therapy in comparison to progressive GMI and BG levels of UC (p<0.01).
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Conclusion:
In summary, the combination of SCY-078 plus isavuconazole was synergistically active or additive
in vitro, whilerabbits treated with SCY2.5+ISA40 and SCY7.5+ISA40 demonstrated significantly
prolonged survival as well as significant reductions in residual fungal burden, pulmonary injury,
GMI, and serum BDG levels in comparison to those of single agents and untreated controls.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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Purpose:
Because of the growing incidence of Aspergillus infection, typing methods of Aspergillus species are
increasingly being used, i.e., phenotypic and genotypic analysis to study the spread and population
dynamics in clinical and environmental settings, at levels ranging from a single host to large-scale
ecosystems. So, we carried out a genetic study based on the analysis of nine microsatellite loci in a
large sample of isolates from different regions of Iran to explore the genetic diversity between azole
resistant and susceptible environmental and clinical A. fumigatus strains and to compare the data
with isolates from other continent
Methods:
Sixty-six clinical and environmental strains were collected from ten provinces of Iran. The collection
consisted of 43 clinical isolates from a variety of specimens, in addition 23 environmental isolates
collected from soil and Hospital air samples. All strains were initially identified as A. fumigatus
based on macroscopic and microscopic characters, the ability to grow at above 45°C, and finally
reconfirmed by DNA sequencing of the partial b-tubulin gene. All A. fumigatus strains were subjected
to microsatellite typing using three separate multiplex PCRs with a panel of nine short tandem
repeats (STR) to evaluate the genetic relatedness between the isolates. The genetic relationship
between the A. fumigatus isolates was established by comparing the profiles with BioNumerics v6.6
software.
Results:
The Simpson’s index of diversity for all nine markers combined was calculated to be less than
0.9. The STR typing of 66 A. fumigatus isolates revealed 38 distinct genotypes distributed among
environmental and clinical isolates. We identified 12 clones including 40 different isolates
representing 60% of all isolates tested, which each clone included 2–7 isolates.
Conclusion:
In concordance with previous studies, STR typing provided to be a valuable tool for studying the
molecular epidemiology and genotypic diversity of clinical and environmental A. fumigatus isolates
with excellent discriminatory power.
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Purpose:
In excess of 1.5 million people die from fungal diseases each year. More than one third are caused
by invasive as well as chronic Aspergillus infections, predominantly by the major human mould
pathogen Aspergillus fumigatus. The current therapeutic arsenal for the treatment of invasive
fungal infections only comprises four classes of antifungal agents - azoles, polyenes, candins and
nucleobase analogs. 5-flucytosine (5FC), the only member of the nucleobase-analog drug class is
rarely used as a monotherapeutic agent to treat Aspergillus infections, as resistance develops rapidly.
Furthermore, at neutral pH (pH 7.0) A. fumigatus displays intrinsic resistance to 5FC. At low pH
(pH 5.0), however, 5FC is highly active against this mould pathogen.
Methods:
To elucidate genetic factors and the mechanism causing 5FC resistance in A. fumigatus, we applied
a combination of microbiological, genetic and molecular tools. Genetically modified strains were
generated that underwent EUCAST and modified plate-assay based drug susceptibility testing (pH
5.0 and pH 7.0, low/rich nutrient medium, blood agar). RNA-sequencing based whole transcriptome
analysis of transcription factor mutants, showing increased 5FC susceptibility, was carried out. To
study 5FC efficacy during infection with wild-type and selected mutants, we established a Galleria
mellonella larvae based 5FC treatment model.
Results:
fcyB, encoding the major 5FC uptake protein, is repressed at pH 7.0 and transcriptionally activated
at pH 5.0 in A. fumigatus. We identify the CCAAT binding complex (CBC) and the pH regulatory
protein PacC as repressors of the gene. Genetic inactivation of the CBC or PacC leads to elevated
fcyB transcript levels and results in increased 5FC susceptibility. Upregulating fcyB using a xyloseinducible expression system to mimic CBC and PacC mutation, we can dramatically increase 5FC
susceptibility at pH 7.0. A similar outcome was observed by downregulating pacC.
Plate assay based susceptibility testing reveals a 5FC concentration level (>100mg/L) that causes
severe growth inhibition of A. fumigatus, independent of the nutrient availability and the pH.
Furthermore, we find that at this concentration level A. fumigatus’ growth is inhibited even in the
absence of FcyB mediated uptake. A similar finding was observed during 5FC treatment modelling.
Survival of larvae infected with wild-type or an fcyB deletion mutant was significantly increased at
when treated with 100 or 200mg/kg 5FC.
Conclusion:
In this study we demonstrate CBC and PacC mediated repression of fcyB to be the major cause of
5FC resistance at neutral pH, the standard pH used for EUCAST and CLSI based susceptibility
testing. Hence, bypassing this repression might illustrate a strategy to increase activity of 5FC
against A. fumigatus.
Plate assay based susceptibility testing and G. melonella basedtreatment modelling suggest FcyB
independent 5FC uptake routes playing a crucial role in 5FC import at high concentration levels.
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Purpose:
Phagocytes fight fungi using canonical and noncanonical, also called LC3-associated phagocytosis
(LAP), autophagy pathways. By allowing efficient pathogen clearance and/or degradation of
inflammatory mediators, autophagy play a broad role in cellular and immune homeostasis during
fungal infections. Recently, several studies have demonstrated that LAP but not canonical autophagy
participates in the degradation of engulfed Aspergillus conidia. We have described an IFN-γ/DAPK1
signaling that mediates LAP, critical for dampening Aspergillus-triggered immunopathology.
Accordingly, mice defective for LAP exhibit increased fungal burden, pathological inflammation
and pro-inflammatory cytokine levels. Moving forward we focused our attention in murine and
human chronic granulomatous disease (CGD), in which defective LAP, increased inflammation and
infectious susceptibility have been described.
Methods:
We assessed the contribution of canonical vs noncanonical autophagy in the host response to
A. fumigatus in vitro and in vivo. We subjected C57BL/6 and p47phox-/- mice (CGD) to treatment with
rapamycin, a known inducer of canonical autophagy, and IFN-γ, known to activate LAP. We also
resorted to Indo–/– mice to assess the possible regulatory activity between canonical autophagy and
LAP, given the defective tryptophan-starvation autophagy in these mice.
Results:
The results show that: a) DAPK1-dependent LAP was defective in p47phox−/−infected mice and in
vitro in both p47phox−/− lung macrophages and monocytes from CGD patients. b) Treatment with
IFN-γ restored DAPK1-dependent LAP, reduced the fungal growth, and decreased IL-1β production
in infection. Similarly, IFN-γ restored DAPK1 expression in vitro and decreased inflammation in
murine and human CGD mononuclear cells, a finding suggesting the drugability of DAPK1 in
CGD by IFN-γ therapy. c) Canonical autophagy but not LAP was defective in Indo–/– macrophages
in vitro. Blocking DAPK1 greatly increased the fungal burden and the inflammatory response in
infected Indo–/– mice. d) Rapamycin failed to increase resistance to infection when administered
in conventional C57BL/6 and CGD mice with pulmonary aspergillosis. Actually, treatment with
rapamycin reduced survival, impeded fungal clearance and greatly promoted inflammation.
Conclusion:
Our results clearly indicate that LAP, and not canonical autophagy, pivotally contributes to the
control of infection and inflammation at the fungus/host interface. Moreover, they suggest a possible
cross-regulatory activity between canonical autophagy and LAP during infection. The ability of LAP
to execute pathogen clearance while simultaneously attenuating inflammation, points to DAPK1dependent LAP as an ideal drugable pathway in immune homeostasis during infections and demands
for a better understanding on molecular mechanisms behind the relationship between the different
forms of autophagy.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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Purpose:
Invasive infections caused by members of the Mucorales (mucormycosis) have increased in the last
years, making it the third most common invasive fungal infection after aspergillosis and candidiasis.
Despite this increasing clinical relevance, little is known about the establishment of disease, its
progression and successful therapy.
New tools to study this disease in more detail are needed, therefore the objective of this work
was the construction luciferase expressing Mucor circinelloides strains, as one representative of
mucormycosis causing pathogens. Here, we describe the construction and functional analysis of the
strains, which will further be used as a reporter system for in vivo and in vitro models.
Methods:
A leucine auxotroph M. circinelloides strain, R7B, was used as recipient strain to allow selection of
transformants on selective medium. Firefly luciferase gene without the peroxisomal target sequence
was cloned in the pMAT1477 vector under the control of a constitutive promoter. Linear plasmid
was used to transfect M. circinelloides protoplasts. The targeted integration of the whole construct in
the carRP gene resulted in easy identification of transformants, appearing as white colonies.
Homokaryons were obtained by sequential plating on selective media and checked for light emission
under various conditions in in vitro assays.
Results:
Expression of firefly luciferase was successful in M. circinelloides at several conditions and light
emission was detectable by imaging and with a luminometer. Phenotype, virulence potential
in G. mellonella and antifungal susceptibility are indifferent to the wild-type strains. Data so far
indicate the strains being suitable for further in vivo and in vitro studies.
Conclusion:
The construction of this first bioluminescent Mucor strain will allow for the visualization of temporal
and spatial progression of infection by a non-invasive method in insect and murine models, and the
testing of antifungal efficacy by other means than survival only. This will give valuable new insights
in the pathogenesis of Mucorales infections.
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Purpose:
Aspergillus fumigatus is the leading cause of mortality in severely immunocompromised individuals.
Understanding pathogen dispersion and relatedness is essential for determining the epidemiology of
nosocomial infections. Therefore, the aim of this study was to investigate the diversity and putative
origins of clinical and environmental azole-susceptible and -resistant A. fumigatus isolates from Iran
Methods:
Seventy-nine isolates, including 64 azole-susceptible and 15 azole-resistant isolates, were genotyped
using the cell surface protein (CSP) gene
Results:
Seven distinct repeat types (r01, r02, r03, r04, r05, r06 and r07) and 11 different CSP variants (t01,
t02, t03, t04A, t06A, t06B, t08, t10, t18A, t18B and t22) were observed. Interestingly t06B, t18A and
t18B were exclusively present in azole-resistant isolates. The Simpson’s index of diversity (D) was
calculated at 0.78. Resistant isolates were genetically less diverse than azole-susceptible isolates.
However, azole-resistant A. fumigatus without TR34/L98H were more diverse than with TR34/L98H.
Conclusion:
The limited CSP type diversity of the TR34/L98H isolates versus azole- susceptible isolates suggests
that repeated independent emergence of the TR34/L98H mechanism is unlikely. It has been suggested
that CSP types might have a common ancestor that developed locally and subsequently migrated
worldwide.
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GENERATION OF A GENOME-WIDE GENE AND NON-CODING RNA
KNOCKOUT LIBRARY OF ASPERGILLUS FUMIGATUS
C Zhao1*, D Delneri2, P Bowyer1, A Brakhage3, M Bromley1
Manchester Fungal Infection Group, University of Manchester, UK
Division of Evolution & Genomic Sciences, University of Manchester, UK
3
Department of Molecular and Applied Microbiology, Hans-Knoell-Institute, Jena, Germany
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Introduction:
The significance of fungal infections has been grossly underestimated. Only a few drugs are
clinically available to treat life-threatening fungal infections, and resistance against these drugs
is rising, there is an unmet medical need for new therapeutics to treat drug-resistant infections.
Aspergillus fumigatus is amongst the most common human pathogenic fungi and is thought to be the
causative agent in over 600k deaths annually with global incidence of allergic and chronic disease
caused by this agent exceeding 4.8 and 3 million respectively.
Genome-wide knockout (KO) libraries have been used to great effect to establish an in depth
understanding of microbial functional genomics. Despite their obvious value, no complete KO
collection is available in any pathogenic filamentous fungi. In an attempt to address this, and to
support the A. fumigatus research community, we have begun the process of generating a genomewide KO library in the leading mould pathogen Aspergillus fumigatus. By the end of this project we
expect to generate a library that encompasses all 10,000 genes and non-coding RNAs (ncRNAs) and
develop methods for the use of these libraries.
Methods:
The host for our library is an A. fumigatus strain derived from the well characterised clinical isolate
A1163 that lacks non-homologous end joining (Δku80), to facilitate targeted gene KO. Successful
disruption of target genes is confirmed by PCR at both flanks.
Results:
We have successfully amassed 3872 genetically tagged KO strains including libraries of transcription
factor, phosphatase, GPI-anchor and kinase null mutants.
Conclusion:
We will update on our progress with the generation of our KO library and present exemplar studies
showing how we have exploited subsets of this library. Specifically we will detail how parallel
fitness approaches can be used successfully both in vitro and in vivo to study the mechanistic basis
of drug resistance and virulence in filamentous fungi. Finally we will provide details about how the
libraries can be accessed and how we intend to integrate this project with the Fungal and Oomycete
Genomics Resource, FungiDB.
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UNDERSTANDING THE MECHANISTIC BASIS OF ECHINOCANDIN
RESISTANCE IN ASPERGILLUS FUMIGATUS
S Satish*, C Jimenez-Ortigosa, DS Perlin
Public Health Research Institute, New Jersey Medical School, Rutgers Biomedical and Health Sciences,
Newark, USA

Purpose:
Aspergillus species are a leading cause of fungal death worldwide. Azole antifungals are first-line
therapy for patients with invasive or chronic pulmonary aspergillosis, but resistance to azoles is on
the rise and therefore, second line therapy with echinocandins is becoming prominent. Echinocandin
drugs target glucan synthase (encoded by FKS genes), which catalyzes the biosynthesis of β-(1,3)D-glucan, an essential component of the fungal cell wall.
Echinocandin resistance (ER) has been well described in Candida species and involves mutations in
the FKS genes. Recently, the first case of ER in a clinical isolate of A. fumigatus due to a mutation in
the fks1 gene was reported from our lab (Jimenez-Ortigosa et al., 2017). Our lab generated a strain
(RG101) through spontaneous mutation of echinocandin sensitive strain ATCC13073 (Gardiner et
al., 2005). RG101 showed resistance to caspofungin but didn’t show a mutation in the fks1 gene.
Further, there was no increase in the fks1 gene expression in the presence of caspofungin. Our lab
has received several clinical isolates of A. fumigatus from patients failing echinocandin therapy that
don’t present any mutation in the fks1 gene. The goal of this project is to understand the non-fks1
mutation mediated resistance in RG101 and in the resistant clinical isolates.
Methods:
Antifungal susceptibility testing was performed using standard CLSI method. To examine if there
was a difference in sensitivities of glucan synthase enzymes (GS) between RG101 and ATCC13073
towards echinocandins, the strains were grown in the absence and presence of caspofungin and
active GS complexes were isolated using the product entrapment method described by Park et al.,
2005. The same protocol was followed to examine enzymes isolated from clinical isolates. Scanning
and transmission electron microscopy of mycelia was performed using standard protocol. Chemical
analysis of cell wall was performed using mass spectrometry.
Results:
Antifungal susceptibility data showed that RG101 is resistant only to caspofungin and sensitive to
other echinocandins, azoles and polyenes. GS inhibition assay revealed i) ATCC13073 and RG101
grown in the absence of caspofungin are sensitive to echinocandins. ii) RG101 grown in the presence
of caspofungin showed a multi-log increase in IC50 (>104 fold-change) whereas ATCC13073 strain
showed no activity. iii) This shift in inhibition was dependent on the inducing concentration of
drug in the growth media. iv) Enzyme isolated after exposure to caspofungin was cross-resistant to
all echinocandins. v) This decrease in sensitivity of the enzyme to caspofungin was also observed
in echinocandin resistant clinical isolates. Consequently, this cross-resistance was also observed
at the whole cell level when RG101 was grown in presence of both caspofungin and a secondary
echinocandin. SEM and TEM images of RG101 exposed to caspofungin showed no cell wall damage
indicating resistance to the drug. Chemical analyses of cell wall showed no decrease in glucan level
or an increase in chitin level, unlike the sensitive parental strain.
Conclusion:
We hypothesize that drug induced modification of GS confers resistance to echinocandins in
Aspergillus fumigatus. The outcome of this research will provide insights into the novel mechanisms
of echinocandin resistance, which in the long term can help overcome resistance.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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Purpose:
Chronic co-infection with Pseudomonas aeruginosa and Aspergillus fumigatus is a common
cause of lung function decline and mortality in cystic fibrosis patients. Previous work reported
that P. aeruginosa produces dimethyl sulphide (DMS), a volatile sulphur compound (VSC), which
promotes A. fumigatus growth in vitro. The aim of this study was to investigate the role of VSCs for
A. fumigatus growth and the relevance of P. aeruginosa derived VSCs in the co-infection process.
Methods:
Gas chromatography mass spectrometry was used to identify the major VSCs derived from
methionine catabolism that facilitate A. fumigatus growth. The production and assimilation of these
VSCs by A. fumigatus was then characterised using an in vitro volatile setup. A Galleria mellonella
model allowed an analysis of the influence of P. aeruginosa volatiles on A. fumigatus during coinfection in vivo. Finally, a leukopenic murine model was used to investigate the sulphur sources
utilised by A. fumigatus during infection of the mammalian lung.
Results:
Here we show that A. fumigatus degrades methionine using aminotransferases, producing a number
of VSCs which can be exploited as sole sulphur source. These VSCs need to be further catabolised
to H2S for assimilation, as proved by the inability of a cysBΔcysDΔ strain to utilise them. One of the
major VSCs released is DMS, which was previously reported to be produced by P. aeruginosa and
to promote A. fumigatus growth in vitro. We demonstrate that pure and Pseudomonas derived DMS
are exploited as a S-source by A. fumigatus.
The cysBΔcysDΔ strain cannot utilise any inorganic S-source, including DMS, but is completely
virulent in both a leukopenic model of pulmonary aspergillosis and the alternative mini-host model
of Galleria mellonella. This strongly suggests that A. fumigatus exploits organic S-sources during
in vivo growth. In the Galleria model, co-infection with P. aeruginosa and A. fumigatus results in
increased mortality. Interestingly, co-infection with wild-type A. fumigatus enhances mortality to a
much higher degree than co-infection with the cysBΔcysDΔ strain. This suggests that P. aeruginosa
is producing DMS in vivo and this can be exploited as an additional sulphur source by A. fumigatus
wild-type, but not the mutant strain, promoting its growth and in turn increasing mortality. Further
investigations are ongoing to investigate this hypothesis.
Conclusion:
A. fumigatus exploits organic sulphur sources during in vivo growth. Increased mortality caused
by A. fumigatus – P. aeruginosa co-infection can partially be attributed to the positive effect of
P. aeruginosa derived VSCs on A. fumigatus growth due to its utilization as an additional S-source.
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Purpose:
The genus Rhizopus is the main cause of mucormycosis, a life-threatening infection that affects
predominantly hosts with an impaired immune system. However, patients with severe trauma and
burns, without prior immune deficiency, are also at increased risk of developing mucormycosis.
Despite aggressive treatment that involves disfiguring surgery and antifungal therapy, mortality
rates range from ~50%-100%. Genetic manipulation of Rhizopus is critical for identifying fungal
targets to develop more effective therapies. However, Rhizopus genetics are challenging because of
lack of dominant selection markers, low efficiency of transformation, and rarity of chromosomal
integration. Here we attempted to adapt the CRISPR/Cas9 technology to disrupt genes in R. delemar.
To confirm our results, we performed attenuated the expression of the same gene using the RNA
interference (RNAi) technology, which was previously successfully used in R. delemar.
Methods:
We used the Gibson cloning strategy to assemble all necessary elements of the CRISPR/Cas9 system
in one plasmid using the pyrF as a selection marker. The targeted gene for disruption was a hyphalassociated toxin like protein (H-toxin). The RNAi plasmid also targeting the H-toxin was constructed
in parallel, using RNAi plasmid previously generated by our group. These disruption cassettes were
transformed using biolistic delivery system into R. delemar pyrF- strain (M16). Recombination
events were studied by Southern blot analysis and ricin gene expression was analyzed by qRT-PCR.
Furthermore, damage to alveolar epithelial cells (A549) and nasal epithelial cells (CCL30) was
studied with 51Cr-release assay.
Results:
Five stable transformants were obtained with the CRISPR/Cas9 construct. Southern blot analysis
and nucleotide sequencing confirmed a partial deletion of the H-toxin gene, in the region where
the guide RNA was designed. Moreover, gene disruption was confirmed by abrogation of ricin
expression in comparison to reference strains (wild-type or mutant with the CRISPR/Cas9 plasmid
void of H-toxin gene sequence). No effect on growth or germination was detectable in the mutant
strains in comparison with the wild type. Finally, the H-toxin mutants showed significant reduction
in damage to A549 cells and CCL30 cells when compared to the reference strains (20%-30%
reduction, P<0.01 by t-test). All the results obtained with the CRISPR/Cas9 strategy were confirmed
by four RNAi mutants.
Conclusion:
We have successfully adapted the CRISPR/Cas9 system to disrupt the H-toxin gene in R. delemar.
This tool will enable us to better understand the pathogenesis of mucormycosis and ultimately aid in
designing novel and more successful strategies to manage this lethal fungal infection.
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DEVELOPMENT OF NOVEL TOOLS TO MONITOR A. FUMIGATUS
PROTEIN-PROTEIN INTERACTIONS AND VIABILITY DURING HIGH
THROUGHPUT SCREENING
BL McCann*, D Thomson, M Bertuzzi, E Bignell
Manchester Fungal Infection Group, University of Manchester, UK

Purpose:
Aspergillus fumigatus mutants lacking the pH-dependent transcription factor PacC, or an upstream
pH- receptor PalH, exhibit highly attenuated virulence and non-invasive phenotypes in a murine
model of aspergillosis. Inhibition of A. fumigatus pH signalling is therefore an attractive antifungal
strategy and, given its reliance upon a critical receptor-arrestin interaction, a good prototype for
screens which seek the targeted disruption of protein-protein interactions. Using pH signalling
as a prototype drug target we are developing methods to capture A. fumigatus protein-protein
interactions with a bimolecular fluorescence complementation during high throughput screens. A
flow cytometric assay to survey A. fumigatus viability has also been optimised for high throughput
screening for fungicidal agents.
Methods:
The pH receptor- and arrestin-encoding genes, palH and palF respectively, were cloned as
translational fusions to the NH2- and COOH- termini of a split yellow fluorescent protein (YFP)
and co-transformed, on stably maintained episomal plasmids, into A. fumigatus. Co-transformants
harbouring both fusion alleles were selected and growth requirements for stable maintenance
of distinct translational fusions in liquid culture optimised. To promote, during high throughput
screening, the identification of fungicidal agents a method was developed for measuring A. fumigatus
viability using a Zombie Red™ fixable viability dye.
Results:
High level YFP expression was achieved in A. fumigatus via a stably maintained, multicopy number
episomal plasmid thereby providing a positive control for fluorescence detection, and a new tool for
fluorescence based assays in A. fumigatus. Functionality of PalF-YFP and PalH-YFP translational
fusions was confirmed via complementation of the respective null mutants and dual maintenance of
the fusions was subsequently achieved in a single A. fumigatus isolate. Using heat and 100% EtOH
treatments a flow cytometric screen for fungal viability was successfully developed and optimised.
Conclusion:
Conventional approaches for bimolecular fluorescence complementation assays require that inter
acting proteins of interest are incorporated as genetically encoded translational fusions to the
amino- and carboxy-termini of split fluorescent reporter proteins. In genetically intractable fungi
such as A. fumigatus this requires significant effort and is thus not amenable to high throughput
approaches. To overcome this problem we have developed a means for simultaneous maintenance
of distinct translational fusions on a high copy number episomal plasmid which is stably maintained
in A. fumigatus. The use of this bimolecular fluorescence approach will enable us to monitor
protein-protein interactions in A. fumigatus, and to identify novel interactors of proteins essential
for pathogenicity. The availability of flow cytometry-based viability assays will aid the discovery of
novel fungicidal agents.
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EVALUATION OF EFFLUX PUMP ACTIVITY IN AZOLE RESISTANT
ASPERGILLUS FLAVUS ISOLATES
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Purpose:
To study the role of target site expression levels and efflux pumps in azole resistant A. flavus isolates
which failed to demonstrate any target-size change
Methods:
A total of six isolates were selected which included three azole resistant and 3 susceptible isolates.
Approximately, 1×105 conidia were inoculated in 40 mL of Aspergillus minimal medium. 1 µg/ mL
voriconazole was added to each but control flask. The cultures were allowed to grow further for 6 hrs
under the same conditions. Total RNA was extracted from the fungal isolates using an RNeasy mini
kit (Qiagen) according to manufacturer’s instructions. 1µg of total RNA was used for the synthesis
of cDNA using High capacity cDNA synthesis kit (Thermo Scientific) as per the manufactures
guidelines. Real time qPCR was performed in Roche Light Cycler480 (Roche Diagnostics) using 2X
SYBR green master mix. Basal or constitutive transcription levels of each gene were calculated as
fold change relative to beta-tubulin as internal control using deltaCT method. Inducible levels were
calculated as fold change relative to untreated control using delta deltaCT method of Livak.
Results:
Among the three homologs, cyp51A and cyp51B showed more basal expression than cyp51C
suggesting that lanosterol 14 alpha demethylase activities is largely contributed by cyp51A and
Cyp51B. Cyp51C demonstrated very low but strain- dependent expression. Cyp51C expression was
not detectable (ct values ≥35) in two resistant isolates and reference strain A. flavus ATCC 204304
both at basal and under azole inducible conditions. Y319H Cyp51C mutant demonstrated a mild
expression of Cyp51C along with two other susceptible isolates. The basal expression of both ABC
and MFS efflux pumps was very low as compared to the b-tubulin comparator gene or cyp51A and
cyp51B. However, we observed a heterogeneous expression with induction of one or more efflux
pumps to varying degrees in azole resistant and susceptible strains after voriconazole exposure. Mdr1
inducible expression levels were higher in 2 of the resistant isolates than the susceptible isolates.
The other resistant isolate which harbored Y319H mutation in cyp51C homologue demonstrated
lower levels of Mdr1 expression than those of the susceptible isolates. Similarly, Mdr2 levels
were more elevated ~ 2- 3 fold in two resistant isolates than the susceptible isolates on exposure
to voriconazole. The Mdr2 levels of susceptible isolates and Y319H mutant remained unaltered on
voriconazole exposure. Mdr4 levels were induced 2.5-3.0 fold in only one of the resistant isolate.
MFS1 expression remained largely unchanged in resistant isolates, while two sensitive isolates
including the standard strain displayed highly variable MFS1 levels. By using Best-Reciprocal-Hit
method keeping IE -20 value while blasting, we identified a putative transporter (XM_ 002377627.1)
in A. flavus genome.The inducible expression of this transporter was 35-fold and 24 fold higher in
two resistant strains, as compared to other strains which showed a modest increase in the expression
level (~1.4-3.0 fold). This was the most distinguishable feature in the resistant strains.
Conclusions:
Cdr1b might be playing an important role in mediating azole resistance in A. flavus isolates which
lack target site mutations.
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CHARACTERIZATION OF BLACK ASPERGILLUS ISOLATED FROM
CEREALS IN EASTERN PROVINCE KENYA
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Purpose:
The possibility that the mycotoxigenic fungi found in Kenya are super-toxigenic producers and
harbors toxigenic genes responsible for the frequent outbreaks observed in (2004,2005 and 2012)
need to be addressed. Being a staple food; produced, processed or consumed in all regions of Kenya;
the mycotoxin contamination extent needs to be assessed and remedial strategies addressed. During
the aflatoxicoses episodes in Kenya only aflatoxins were investigated. This study sought to establish
the extent to which maize in Kenya are contaminated with black Aspergillus and its potential to
produce toxins.
Methods:
One hundred grain samples were collected from cereal markets in Eastern Province Kenya. Fungal
infestation was carried out to determine the species type and colony forming units (CFU) of mycotoxin
producing fungi in each sample. Briefly, 1 gram of ground sample was suspended in 10 ml of sterile
water and vortexed for 1 minute. One milliliter of the sample was inoculated onto Potato Dextrose
Agar (Oxoid) supplemented with chloramphenicol. The plates were incubated at 25o C for 72 hours
ambient air. After incubation, CFU was determined. Different colonies were sub-cultured onto new
plates for purity. Then inoculated Malt Extract Agar and Czapecks Agar and incubated at 250 C for
10 days. Macro and micro morphological features on lactophenol cotton blue was used to key out
the identities of the black Aspergillus. Fungal genomic of ribosomal RNA regions calmodulin genes
were amplified by polymerase chain reaction (PCR). Homogenate DNA extracts of the cultured
black Aspergillus fungi were used as a template. The PCR products (amplicons) were cleaned and
sequenced using an automated DNA sequencer.
Results:
The most frequently isolated Aspergillus spp. from all samples were; Aspergillus awamori (50%),
A. foetidus (30%), A. acidus, A. piperis, A. tubingensis, A. neoniger, A. niger (20%). The ability
of these isolates to produce Ochratoxin A was confirmed by using Envirologix test kit. We may
conclude that most of the isolated of the species are associated for the production of Ochratoxin A.
Conclusion:
Raised concerns ought to be directed on the Aspergillus section Nigri as an emerging contributor to
mycotoxins in maize contamination in Kenya.
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Purpose:
Fungal burden has traditionally been detected by conventional culture analysis. This method allows
the identification and quantification of organisms posing high health/occupational risk and is widely
used by the scientific community. However, this method is limited by several factors, including, for
example, incubation conditions such as the incubation time, which can be very long for some species,
thus preventing a quick assessment of fungal burden. These limitations can be overcome by the use
of quantitative real-time PCR (qPCR). This method, based on the amplification of genomic regions
specific to certain fungal species, increases sensitivity, allowing the specific detection of a given species
and removing interference by other species present in the sample. qPCR also allows the detection of
dormant forms of fungi, such as spores.
We present several studies where both methods were used to detect the presence of toxigenic fungi,
namely Aspergillus, particularly from the Fumigati, Flavi and Circumdati sections.
Methods:
Several matricies, such as air and surface were either subject to culture analysis or molecular biology
detection. For culture analysis, extracted material was streaked onto MEA and DG18. After incubation
at 27ºC for 5 to 7 days, Aspergillus spp. densities (colony-forming units, CFU/m2 of filter) were
calculated, and Aspergillus sections were identified microscopically and morphological identification
was achieved through macro and microscopic characteristics. The molecular detection of the Aspergillus
sections Circumdati, Fumigati and Flavi (only the toxigenic strains) was performed by Real Time PCR
(RT-PCR).
Results:
Air samples were isolated from different settings, including two wastewater plants, 1 wastewater
elevation plant, 4 waste treatment plants, 3 cork industries, 5 slaughter houses, 4 feed industries,
1 poultry pavilion and 2 swine pavilions. 125 air samples were subject to conventional analysis, while
100 air samples were analysed by real-time PCR detection of Aspergillus sections Circumdati, Flavi
and Fumigati.
All settings presented sampling sites where detection of specific species/strains was possible but in
some cases could not be identified by conventional methods. qPCR analysis successfully amplified
DNA from the Aspergillus section Fumigati in 18 sampling sites where culture base-methods could
not identify this species.
Conclusion:
Upon comparing conventional and molecular analysis of Aspergillus spp detection, we came to the
conclusion that the ideal scenario is to use these two methods in parallel, as they complement each
other to provide useful information for the assessment of exposure to Apsergillus spp. An added value
of molecular analysis is to quantify rather than just detect the presence of specific Aspergillus species.
This can be achieved by performing calibration curves, which are currently under development.
Furthermore, the establishment of these standard curves will ultimately allow the correlation between
copy number (obtained by qPCR) and CFU/m3, the reference measure used by international legislation.
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METHIONINE SYNTHASE ESSENTIALITY IS INDEPENDENT OF ITS
ENZYMATIC ACTIVITY
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Purpose:
We have previously demonstrated that the methionine synthase encoding gene (metH) is essential for
Aspergillus fumigatus viability and virulence, which led us to propose it as candidate for antifungal
drug development. The mechanistic basis of its essentiality is unknown, but much-needed in order
to fully explore the therapeutic potential of this enzyme as a drug target. Therefore, our aim is to
unravel the underlying reason for methionine synthase essentiality in order to verify its suitability
for drug development.
Methods:
We have constructed a strain which expresses the metH gene under the control of the regulatable
tetOFF system. We have tried to rescue growth of this strain under restrictive conditions following
a number of strategies designed to discover the mechanistic basis of essentiality.
Results:
Previously we did not determine what is essential, integrity of the methionine biosynthesis route or
the methionine synthase protein per se. To discern between these two possibilities, we attempted
to construct a double metGΔcysDΔ mutant, which is blocked in the previous step of the pathway.
This strain turned out to be a viable methionine auxotroph, demonstrating that it is the methionine
synthase enzyme that is crucial for viability. Next we aimed to find out whether its essentiality is
dependent or not on its catalytic action. Lack of enzymatic activity could result in accumulation of
the potentially toxic substrate homocysteine and/or in shortage of the by-product tetrahydrofolate
(THF), which is required for nucleotide biosynthesis. To determine if the catalytic action is required,
we have first tried to rescue growth of the metH_tetOFF strain by ameliorating those potential
negative effects. We have episomally overexpressed the cystathionine-beta-synthase encoding
gene using a newly designed AMA1 self-replicating plasmid. Cystathionine-beta-synthase uses
homocysteine as substrate and therefore its overexpression should prevent toxic accumulation. We
have also supplemented the media with THF and/or nucleotides, to circumvent growth blockade
caused by their deficiency. However, growth was not rescued in single or combinatorial experiments,
suggesting that lack of enzymatic activity per se cannot explain methionine synthase essentiality.
In the next experiment, we have expressed two different inactive versions of the enzyme (pointmutated in the catalytic and substrate binding sites, respectively) in the metH_tetOFF strain. Under
restrictive conditions, both strains are viable methionine auxotrophs, proving that essentiality is
indeed independent of methionine biosynthetic activity. We are currently performing metabolome
analyses to determine if the absence of the protein, but not its normal enzymatic activity, triggers a
deleterious re-programming of the metabolism which could explain its essentiality and shed light on
the underlying mechanism.
Conclusion:
Methionine synthase is essential in Aspergillus fumigatus, but interestingly this is independent of its
enzymatic action, which suggests that the protein have additional, still unidentified, crucial roles.
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Purpose:
Aspergillus fumigatus is an opportunistic fungal pathogen responsible for high mortality rates.
After inhaling conidia dispersed in the air patients become colonized or infected, depending on
their immunological status. Infections, like aspergilloma or invasive aspergillosis, may result from
colonization that can occur due a mix of different A. fumigatus genotypes. Azole therapy may have
the ability to eradicate these microorganisms. However, prolonged exposure to these drugs may
result in emergence of resistance to them. Increasingly, A. fumigatus multi-azole-resistant isolates
are making surveillance mandatory and several methods have been developed to detect azole
resistance in A. fumigatus: culture and susceptibility testing and molecular based methods, usually
cyp51A gene sequencing. The University Hospital of Campinas (HC-UNICAMP) is a tertiary care
teaching institution where many high-risk patients are susceptible to opportunistic infectious agents
such as A. fumigatus.
Methods:
This study evaluated 109 A. fumigatus strains isolated from 39 patients that had at least two sequential
isolates, cared at HC-UNICAMP during a period of 15 years. These isolates were obtained from
sputum, pleural liquid, bronchoalveolar lavage, biopsies and other clinical specimens. Morphological
identification was confirmed trough β-tubulin DNA sequencing. Susceptibility profiles were
determined according to CLSI document (M38-A2) for itraconazole, voriconazole, amphotericin B,
micafungin and caspofungin. Cyp51A sequencing was performed for isolates with high minimum
inhibitory concentrations (MICs) to azoles. All isolates were submitted to microsatelites typing
(STRAfs 2AB, 3AB, 4AB, BDA, BDB, BDD) to assess if the serial isolates were genetically related.
Results:
Nine isolates from 9 different patients showed resistance to at least one azole, but amino acid changes
in cyp51A gene were found in six of them. Following e-Burst V.3 software analysis, 97 different
sequence types (STs) were found. A snapshot plotted with the 109 isolates, showed a clonal complex,
involving 6 isolates from 3 different patients (P11, P2 and P4) (Figure 1). These 6 isolates carry
the already known point mutations F46Y, M127V, N248T, D225E and E427K. The 3 patients had
immunosuppressive diseases, proven A. fumigatus infection and other A. fumigatus isolates that
showed azole resistance without point mutations, and fell outside the clonal complex (Figure 1).
Patient 11 and 4, were at the hospital concomitantly, but never shared the same room. Interestingly,
the P2 patient was hospitalized 2 years before the other two.
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Figure 1: Clonal Complex involving 11 isolates from 3 patients (P2, P4 and P11); red squares
highlight isolates that showed point mutations and black lines indicate 1 ST difference.
Conclusion:
Being included in a clonal complex means that the isolates may have the same clonal origin but, in
this case, with 1 to 3 STs of difference. More studies are needed to clarify these facts: perhaps an
environmental source outside or inside the hospital has served as a reservoir for the isolates of these
patients.
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EXPRESSION PROFILE OF CLINICAL ASPERGILLUS FUMIGATUS
ISOLATES UPON EXPOSURE TO ITRACONAZOLE
MWJ Hokken*, J Coolen, J Zoll, PE Verweij, WJG Melchers
Medical Microbiology, Radboud UMC, Nijmegen, The Netherlands

Purpose:
This study focuses on the role of phenotypic plasticity (PP) in the evolution of azole resistance,
before any genetic mutations have arisen in Aspergillus fumigatus. When A. fumigatus is challenged
with a new environment (stress), PP may allow A. fumigatus to adjust its physiology to still enable
growth and reproduction, allowing natural selection to establish genetic adaptations from the
mutational and recombinational gene pool. The capability of A. fumigatus to adapt in the human host
during infection contributes to treatment failure and persistence of the fungus in patients. Therefore,
it is important to understand the adaptation strategies of A. fumigatus when exposed to azoles. In
this study, we perform RNAseq analysis to monitor the cellular events that take place directly after
encountering itraconazole in the “environment”.
Methods:
Three susceptible clinical A. fumigatus isolates were inoculated for 24h in Aspergillus Minimal
Medium. After 24h, itraconazole was added at IC50 concentrations. Strains were harvested through
Miracloth after 0, 30, 60, 120 and 240 minutes and immediately frozen solid in liquid nitrogen.
Subsequently, cells were lysed using a MagnaLyser and RNA was extracted using TRIzol reagent.
TruSeq mRNA libraries were created for analysis on a NextSeq500 (Illumina). Paired-end reads of
2x75 bp were generated in High Output mode. Reads were aligned with STAR against the reference
genome sequence of A. fumigatus Ensemble CADRE 30. Differentially expressed genes (DEGs)
were identified (adjusted P value <0.1, log2FC >1.5, or < -1.5) by DESeq2 for R by Bioconductor.
Functional categories of DEGs were grouped according to the Gene Ontology (GO) terms.
Results:
A total of 30 samples were obtained; three clinical isolates, harvested at five different time
points, in duplicate. All samples showed at least 80% mapping to the Af293 reference genome,
with an average read coverage of 65x reference A. fumigatus genome. Our data showed the most
differentially expressed genes after only 30 minutes of incubation, with decrease over time. The GO
categories transport, response to stress and response to chemical substances were enriched in both
up- and downregulated genes. The categories mostly enriched by downregulated genes include the
carbohydrate metabolic process and the secondary metabolic process. The categories mostly enriched
by upregulated genes include the DNA metabolic process, the RNA metabolic process, translation,
ribosome biogenesis and organelle organisation. Furthermore, several putative transporters and
transcription factors were upregulated within 60 minutes of incubation, which have never been
correlated with itraconazole stress before in A. fumigatus.
Conclusion:
Our data suggests that A. fumigatus adapts its transcriptome enormously already within 60 minutes of
exposure to itraconazole, after which the cells reach an improved homeostatic state. Transcriptomic
analysis by RNAseq can give major insights in the differentially expressed genes, enabling us to
understand how the direct response of A. fumigatus to itraconazole promotes survival of the fungus
in the patient, before any stable genetic mutations arise.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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THE GENOME-SCALE BINDING PROFILE OF THE CCAAT-BINDING
COMPLEX IN ASPERGILLUS FUMIGATUS
T Furukawa*, F Gsaller, I Donaldson, J Gilsenan, E Bignell, M Bromley
Faculty of Biology, Medicine and Health, The University of Manchester, UK

Purpose:
The CCAAT-binding complex (CBC) is a heterotrimetric transcription factor conserved in all
eukaryotes. The CBC specifically interacts with the pentanucleotide motif known as the CCAAT
box, which is one of the most ubiquitous cis-acting elements on the eukaryotic promoters. In
Aspergillus fumigatus, the CBC consists of three subunits HapB, HapC, and HapE, which are all
required for specific binding to the target sequences. This regulatory has been shown to be involved
in the regulation of a wide range of cellular processes, including primary and secondary metabolism,
iron homeostasis, as well as azole drug resistance and virulence in mammalian hosts. Although the
CCAAT motif is present in the promoter of a significant proportion of the genes in the genome of
A. fumigatus, little is known about which of these are bound by the CBC. In our recent study, we
investigated the genome-wide binding profile of the CBC using the chromatin immunoprecipitation
followed by high-throughput sequencing (ChIP-seq).
Methods:
A strain expressing a green fluorescent protein (GFP)-tagged HapC was generated and used for
ChIP-seq analysis. Sequencing of the immunoprecipitated DNA samples was carried out with the
HiSeq 2500 sequencing system, and data analysis was undertaken using a Bowtie2-MACS2 pipeline.
Transcriptome profiling of a hapB knockout mutant was performed by RNA-seq, and differentially
expressed genes were identified using the DESeq2 package.
Results:
Genome-wide mapping of the CBC binding sites identified over 1,000 peak regions, which showed
more than 5-fold enrichment compared to the input control, in the analyzed culture conditions.
Bioinformatic analysis of the peak regions revealed the 5’-CSAATVR-3’ sequence as the most
enriched nucleotide motif, suggesting that this motif acts as the consensus binding sequence for the
CBC in vivo. Interestingly, Gene Ontrogy (GO) term enrichment analysis of the potential CBC target
genes found an over-representation of gene categories related to ”transcription factor”. Consistent
with this, the direct binding of the CBC was confirmed on the 5’-upstream region of approximately
50 transcription factor encoding-genes.
The impact of the CBC on the expression of its target transcription factors were investigated by
comparing the transcriptome data obtained from the WT and amutant. Among the identified CBCtargets, about 40 transcription factors showed an altered expression profile in the hapB knockout
mutant, indicating that the CBC both positively and negatively affects the expression of these
transcription factors.
Conclusion:
Our study revealed a novel insight into the genome-wide binding profile of the CBC and identified
the true consensus-binding sequence for this complex. Importantly, our results suggest that the
CBC acts as one of the master regulators of the transcription factors in A. fumigatus, affecting the
transcription of many downstream target genes involved in highly diverse pathways.
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NON-CYP51A MUTATION-MEDIATED TRIAZOLE RESISTANCE IN
CLINICAL ISOLATES OF ASPERGILLUS FUMIGATUS
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Purpose:
To determine the direct impact that cyp51A mutations have on triazole resistance among a collection
of pan-triazole resistant A. fumigatus clinical isolates from the United States, and utilize whole
genome sequencing and transcriptome profiling by RNA-seq to identify other potential effectors of
clinical triazole resistance.
Methods:
Ten triazole resistant clinical isolates of A. fumigatus from the United States were obtained. Triazole
minimum inhibitory concentrations (MICs) were performed for voriconazole, isavuconazole,
itraconazole and posaconazole. Whole genome sequencing was preformed using the Ion Torrent
platform. Clustered regularly interspaced palindromic repeat (CRISPR) associated endonuclease
mediated transformations were used to correct any cyp51A mutations identified, including promoter
region alterations. Triazole minimum inhibitory concentrations for each resulting strain were
compared to its clinical parent isolate. Transcriptional profiling was performed using RNA-seq for
all ten resistant clinical isolates and compared to a composite of five triazole susceptible control
isolates.
Results:
All ten isolates were resistant to voriconazole, isavuconazole, itraconazole and posaconazole.
Whole genome sequencing revealed seven isolates to have cyp51A mutations not found among
triazole susceptible isolates (including TR34/L98H, TR46/Y121F/T289A, G138C, M263I, I367F,
and G448S). CRISPR mediated correction of any of the identified cyp51A mutations did not
restore triazole susceptibility. One isolate without any cyp51A mutation did possess a previously
characterized mutation in hapE (P88L). No mutations unique to triazole resistant isolates were
found in cyp51B, or the transcriptional regulator srbA. However, numerous mutations in other
ergosterol biosynthetic genes, including erg3, erg4, and erg5, were identified. RNAseq transcriptome
profiling revealed that two of the three isolates with tandem repeat associated cyp51A mutations
overexpressed cyp51A by 3 to 7- fold, relative to the susceptible composite. One of these isolates
also overexpressed multiple ergosterol biosynthesis associated genes including cyp51B and srbA by
>3-fold. Additionally, the isolate with a P88L hapE mutation overexpressed cyp51A by 3-fold.
Of the ten resistant clinical isolates, eight were observed to overexpress abcC, and all but one
isolate overexpressed at least one efflux pump gene previously associated with triazole resistance
in A. fumigatus (abcC, abcA, atrF, atrI, mdrA, and mdr1). Most notably, one isolate possessing
no cyp51A mutation was observed to overexpress five of these six genes by 4 to 36-fold.
Conclusion:
In this collection of ten pan-triazole resistant clinical isolates of A. fumigatus, three of the
ten isolates possessed no cyp51A mutation, and CRISPR mediated correction of any of the
identified cyp51A mutations in the remaining seven isolates did not restore triazole susceptibility.
This demonstrates that while cyp51A mutations may contribute to triazole resistance, the resistance
observed in this collection of isolates is not dependent on cyp51A mutations. While no mutations
unique to resistant isolates were identified in cyp51B or srbA, mutations in other ergosterol
biosynthesis associated genes such as hapE, erg3, erg4, or erg5, potentially contribute to the observed
triazole resistance. Additionally, overexpression of genes associated with ergosterol biosynthesis
(such as cyp51A, cyp51B, srbA), and efflux (such as abcC, abcA, atrF, atrI, mdrA, and mdr1) was
observed across this collection and may also contribute to triazole resistance.
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DIVERSITY OF ASPERGILLUS FUMIGATUS FROM CHRONIC
PULMONARY ASPERGILLOSIS PATIENTS IN THE UK AS SHOWN WITH
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Aim:
Chronic pulmonary aspergillosis (CPA) is an uncommon but progressive pulmonary disease
estimated to affect about 3,600 patients in the UK, causing significant mortality. The main causal
organism, Aspergillus fumigatus, is an ubiquitous environmental, opportunistic fungus, and exposure
is by inhalation of its abundant airborne conidia. Long-term antifungal treatment required in CPA is
hampered by the rising frequency of triazole resistance in A. fumigatus isolated in UK patients. Little
is known about the genetic diversity of clinical A. fumigatus isolates from CPA patients in the UK
and less about the relationship between genetic relatedness and azole resistance. The aim of our study
was to identify the geographical distribution of genotypes in clinical A. fumigatus isolates from CPA
patients in the UK and compare two tandem repeat-based typing methods: nSTRAf, based on a panel
of nine STR markers, and TRESP, a sequencing method based on a panel of long tandem repeats in
three surface protein coding genes, cell surface protein A (CSP), antigenic galactomannan protein
(MP-2), and a hypothetical protein with a CFEM domain (CFEM). In addition to assessing their
ability to discriminate, we investigated whether typing could determine if genotype was associated
with azole resistance.
Methods:
A total of 31 A. fumigatus isolates collected from 14 CPA patients located in different regions of the
UK were tested by both typing methods. Cluster analysis was performed using NCSS 11 software.
Our data were compared with an additional 175 TRESP and 137 nSTRAf results using RAxML
software (randomized accelerated maximum likelihood).
Results:
A total of 23 and 18 genotypes were identified by nSTRAf and TRESP, respectively. A wide
geographical distribution among these genotypes was seen across the UK. The pattern of genetic
diversity contrasted between some patients being colonised by multiple genotypes while other
patients harboured a single genotype over a number of years. All genotyping, except for one pair
of isolates, showed concordance between the nSTRAf and TRESP typing methods, with the latter
method showing slightly higher discriminatory power. However, genotypes did not reflect resistance
profiles.
Conclusion:
This study showed large genetic diversity in the clinical isolates tested and suggests a wide
geographical distribution of A. fumigatus genotypes in the UK, some not previously reported and
distinct from Spanish and Portuguese isolates. There were no instances of a single genotype spread
widely throughout the UK, although more analysis is required. In some patients, azole resistance
appeared to be related to treatment-induced selection pressure, while in others, colonisation was with
multiple genotypes. The nSTRAf method offered better discrimination and could be the appropriate
option for centres with the availability of funding for highly technical services and trained staff.
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HOUSEHOLD DUST: THE FUNGAL MYCOBIOME OF YOUR AIRWAYS IS
WHAT YOU BREATH IN?
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Purpose:
As a result of a growing number of people settling into urban lifestyles, we’re spending a greater
amount of time with the microbes found in our homes. Some of these microbes could have a negative
effect on our health. Dust is a valuable matrix to analyse since it may reflect the history of patients’
homes. Several molecular-based studies have linked indoor microbial community exposures to
human health outcomes, such as respiratory allergen challenge, and childhood asthma development
and severity. Recently, rapid advances in DNA sequencing technology have spurred increased study
of the relationships between fungal biodiversity of the human and house dust environment. This
study focuses on the diversity of environmental and pathogenic moulds in settled dust compared
with the diversity of environmental and allergenic moulds in pre-existing sputum samples from
patients with chronic pulmonary aspergillosis (CPA).
Methods:
Twenty dust samples were collected from vacuum cleaners in randomly-selected homes of CPA
patients in Greater Manchester, UK. Seventy-six sputum samples were collected from the same
CPA patients. DNA was extracted from dust and sputum samples and amplified using ITS-1 and
ITS-2 primers to the internal transcribed spacer (ITS) region between 5.8S and 18S ribosomal DNA
(rDNA). Amplicons were used as templates in next generation sequencing; sequencing data was
analysed using the bioinformatics software QIIME, an open-source bioinformatics pipeline for
analyzing microbial communities sampled through marker gene amplicon sequencing.
Results:
Fungal diversity was significantly detected using next generation sequencing technique on the
Illumina MiSeq platform. DNA sequencing experiments found that Ascomycota and Basidiomycota
were the most represented divisions in both dust and sputum samples. Aspergillus and Emericella
(the sexual state of Aspergillus) species were the most common fungi isolated and present in the
majority of samples. There was no difference among the fungi isolated from sputum and dust
samples. This suggests that there is a connection between the mycobiome of the patients’ indoor
home environment and their respiratory tract. The study presented here comprises the diversity of
fungal types present in both dust and sputum samples. After analysis high-quality fungal sequences
were detected yielding a total of more than 62 different types of fungi from sputum samples and
only 35 types from house dust. These included well-known fungi such as Aspergillus, Penicillium,
Cladosporium and Saccharomyces. This high degree of richness in sputum samples revealed that
Inhalation is the main exposure route and dust is basically used a surrogate for airborne exposure.
Thus, dust and sputum shared higher percentages of sequences data.
Conclusion:
Assessing the home microbiome precisely and accurately is essential in order to understand the
potential interactions between the house dust microbiome and human health. Molecular techniques
such as next generation sequencing are useful in identifying the species in the mycobiome of dust
and sputum samples, particularly for non-cultivatable species. Next generation sequencing is also
key for investigating indoor microbial ecology. All the obtained fungal taxa are generally associated
with humans, supporting the claim that humans are important sources of indoor airborne. Future
work will expand the scope of these findings.
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IDENTIFICATION AND CHARACTERIZATION OF NOVEL ASPERGILLUS
FUMIGATUS MYCOVIRUSES
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Purpose:
In recent years, Increasing numbers of viruses infecting fungi have been identified. In this study, we
used an in silico approach for the analysis of deep RNA sequencing results in order to identify and
characterize putative genomic ssRNA or dsRNA molecules of mycoviruses in Aspergillus fumigatus.
Methods:
RNA sequencing reads from transcriptome analysis of itraconazole treated Aspergillus fumigatus
strains were mapped against the Af293 reference genome of A. fumigatus using CLC Genomic
Workbench. Unmapped reads were collected and used for de novo assembly. Contigs were analyzed
by Blastx comparison with a mycovirus protein database using standalone NCBI Blast. Assembled
viral genomes were used as template for remapping of RNA sequencing reads.
Results:
In total, deep RNA sequencing results from 11 Aspergillus fumigatus strains were analyzed for the
presence of mycoviral genomic RNAs. In 9 out of 11 strains, putative mycovirus RNA genomes
were identified. Three strains were infected with two different mycovirus species. Two strains were
infected with Aspergillus fumigatus tetramycovirus type 1 (AfuTMV-1). Four strains contained
genomic RNA of an unknown narna-like virus which showed 38% amino acid sequence identity
to Beihai narna-like virus 21. Three strains contained genomic RNA of an unknown narna-like
virus which showed 47% amino acid sequence identity to Fusarium poae narnavirus 2. Two strains
contained genomic RNAs of an unknown partitivirus which showed 50% amino acid sequence
identity to Alternaria alternata partitivirus 1. Finally, one strain contained genomic RNA of an
unknown mitovirus which showed 34% amino acid sequence identity to Sclerotina sclerotiorum
mitovirus.
Conclusion:
In silico analysis of deep RNA sequencing results showed that a majority of the Aspergillus fumigatus
strains used in this study, were infected with mycoviruses. Four novel Aspergillus fumigatus RNA
mycoviruses could be identified: Two different A. fumigatus narna-like viruses, one A. fumigatus
partitivirus, and one A. fumigatus mitovirus. Further molecular and virological characterization is
ongoing.

- 253 -

171

THE SH3-CLASS GUANINE NUCLEOTIDE EXCHANGE FACTORS ARE
ESSENTIAL FOR HYPHAL GROWTH, CELL WALL STABILITY, AND RAS
PROTEIN ABUNDANCE IN ASPERGILLUS FUMIGATUS
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Purpose:
Pathogenic fungi must be able to survive and thrive in dynamic in vivo environments to successfully
cause invasive disease. The ability to sense and utilize varying nutrient sources and to quickly
respond to stress signals underpins Aspergillus fumigatus virulence. Typically, such environmental
signals are transmitted to the cell machinery via various signal transduction pathways. We, and
others, have shown that Ras networks are major contributors to stress and nutritional signaling. Ras
guanine nucleotide exchange factors (GEFs) are known to be essential to the proper activation of
Ras proteins. However, the signals to which fungal RasGEFs respond, how they become activated
and how they regulate Ras in response to these signals are all largely unknown. Here, we sought to
identify the RasGEF(s) responsible for Ras activation and delineate the importance of the RasGEF
sub-family to A. fumigatus growth.
Methods:
We utilized CRISPR-mediated gene editing to generate deletion, reconstituted and tetracyclineregulatable strains for each putative RasGEF in A. fumigatus. Germination, hyphal growth and
stress analyses were performed using standard in vitro culture methods. Green fluorescence protein
(GFP)-Ras chimeras and western blot analyses were utilized to examine the effect of loss of RasGEF
function on Ras localization and protein abundance, respectively.
Results:
We identified four putative RasGEFs by conducting a BLAST search of the A. fumigatus genome
using the Saccharomyces cerevisiae Cdc25 protein sequence as a query. The putative A. fumigatus
RasGEF homologs (GefA, GefB, GefC, and GefD) comprise three major classes of known
RasGEFs: 1) SH3-class (GefA and GefB); 2) RasGRP-class (GefC) and; 3) LTE-class (GefD). Of
these three classes, both the SH3- and the LTE-class are considered fungal-specific. Deletion and
subsequent complementation of each RasGEF revealed important roles for gefA in germination,
hyphal branching, and cell wall integrity. Although multiple attempts were made, double-deletion
of the SH3-class GEFs was not achievable. Therefore, using the ΔgefA genetic background, we
generated a strain in which gefB expression was regulatable by placing gefB under the control of a
Tet-on promoter. Growth analyses, in the presence and absence of tetracycline, showed that loss of
both gefA and gefB caused severely reduced hyphal growth, loss of RasA localization to the plasma
membrane and reduction in RasA protein abundance.
Conclusions:
Our results suggest that the SH3-class RasGEFs, gefA and gefB, likely play overlapping roles in
the activation of Ras proteins. In addition, our data also suggest that the ability of Ras proteins
to become activated is intricately entwined with Ras protein abundance. These findings support
the hypothesis that a feedback loop exists in which RasGEFs, or active Ras proteins, send signals
that either maintain Ras transcriptional levels or block Ras protein degradation. Further work will
attempt to elucidate this feedback loop and potentially exploit it for therapeutic benefit.
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Purpose:
Calcineurin orchestrates growth, stress responses and virulence in major pathogenic fungi
including Aspergillus fumigatus responsible for life-threatening fungal infections worldwide.
While these cellular regulatory functions of calcineurin make it an attractive antifungal target, the
immunosuppressive effects of the currently available calcineurin inhibitors, FK506 and CsA, make
it difficult to exploit the antifungal potential due to conservation of calcineurin in the host and the
fungal pathogen. Critical molecular understanding of calcineurin-immunophilin-immunosuppressor
complexes would facilitate the design of novel non-immunosuppressive CsA and FK506 analogs for
fungal-specific targeting of calcineurin.
Methods:
We solved the crystal structure of calcineurin-FK506-FKBP12 complex in A. fumigatus and using
site-directed mutagenic approaches, we constructed several mutations in the CnaA catalytic subunit
of calcineurin and FKBP12. To identify differences between the A. fumigatus FKBP12 and Human
FKBP12, we performed heterologous expression and mutations of Human FKBP12 in A. fumigatus.
FKBP12 constructs were GFP tagged to visualize the binding of FKBP12 to calcineurin in the
presence of FK506 in vivo by fluorescence microscopy. Molecular modeling and NMR analysis along
with molecular dynamic simulations were performed to substantiate our structural and mutagenesis
studies.
Results:
Human FKBP12 bound to A. fumigatus calcineurin in the presence of FK506 but did not inhibit
the function of A. fumigatus calcineurin. However, mutation of specific residues in the 40s and 80s
loop in human FKBP12 induced FK506 sensitivity. Furthermore, important A. fumigatus FKBP12
residues in the 40s and 80s loop required for the inhibition of calcineurin were identified. In addition,
NMR studies on FK506-FKBP12-binding, and molecular dynamic simulations of the A. fumigatus
calcineurin-FK506-FKBP12 complex based on the crystal structures, revealed that a key Phe residue
at position 88 (F88) in 80s loop of A. fumigatus FKBP12 that is not conserved in human FKBP12 is
essential for binding and inhibiting fungal calcineurin.
Conclusion:
Our study for the first time provides the structural basis for the mechanism of inhibition of
A. fumigatus calcineurin by FK506-FKBP12 complex. The identification of specific differences
between human FKBP12 and A. fumigatus FKBP12 with respect to calcineurin inhibition broadens
insight into developing novel non-immunosuppressive calcineurin inhibitors for effective antifungal
targeting.
NOTE: THIS ABSTRACT HAS BEEN SELECTED FOR ORAL PRESENTATION.
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ANTIFUNGAL ACTIVITY OF CASPOFUNGIN AGAINST A. FUMIGATUS
AFFECTED BY ENVIRONMENTAL FACTOR
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Purpose:
The filamentous fungus Aspergillus fumigatus is capable of causing a range of diseases in
immunocompromised patients and is responsible for up to 3% of all hospital-based deaths in the
EU. Caspofungin is a recently introduced antifungal compound that has good efficacy against fungi
with minimal side effects. The aim of the work presented here was to characterise the response of
A. fumigatus to caspofungin over a range of environmental conditions.
Methods:
Caspofungin retards fungal growth but the response to this drug is influenced by a variety of
environmental factors (e.g. pH, serum, glucose). Exposure of A. fumigatus hyphae to this drug
leads to the release of amino acids and gliotoxin. A. fumigatus hyphae exposed to caspofungin
demonstrated an increase in the expression of proteins associated with an oxidative stress response
(e.g. catalase, antibiotic response protein) and in the activity of selected enzymes (e.g. catalase,
glutathione reductase and superoxide dismutase).
Results:
The results presented here demonstrate that a variety of environmental conditions alter the
susceptibility of A. fumigatus to caspofungin.
Conclusion:
A variety of environmental conditions may alter the activity of caspofungin but this work also
shows that environmental factors such as pH and serum or glucose content alter the susceptibility of
A. fumigatus to this drug.
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Purpose:
Calcium signaling plays a vital role in the growth and pathogenesis of Aspergillus fumigatus. The
phosphatase calcineurin regulates the cellular response to calcium in this fungus primarily through
activation of the transcription factor CrzA. Dephosphorylation of CrzA by calcineurin enables
its translocation into the nucleus and subsequent transcriptional upregulation of key virulenceassociated genes. While calcineurin is conserved throughout the eukarya, CrzA is a fungal-specific
molecule with only minimal homology to NFAT, its closest mammalian counterpart. As such, CrzA
represents a potentially excellent target for the treatment of invasive aspergillosis. However, little is
known concerning the mechanisms of CrzA activation.
Methods:
To better understand the biochemical mechanisms underlying the control of CrzA by calcineurin,
we employed liquid chromatography-tandem mass spectroscopy (LC-MS/MS) to identify specific
sites of phosphorylation involved in the activation of this transcription factor. Strains expressing
GFP-labeled CrzA were generated in both wild-type and calcineurin A deletion backgrounds and
labeled CrzA was isolated from each background using a GFP-Trap affinity purification method.
Specific clusters of phosphorylated residues were then mutated via site-directed mutagenesis to
phosphomimetic amino acids in order to characterize the functional roles of phosphorylation at these
sites with regard to nuclear translocation of CrzA, hyphal growth, conidiation and cell wall stress
tolerance.
Results:
Using this methodology, we characterized twenty such sites, the majority of which were specific
to filamentous fungi and located in a serine-rich region N-terminal to the conserved DNA-binding
domain of the protein. We found dephosphorylation of particular serine clusters to be essential
for efficient nuclear translocation of CrzA. We also characterized the roles of phosphorylation at
each cluster in regulating the hyphal growth, conidiation, and response to cell wall stress of the
fungus. Our findings indicate a quantitative effect for phosphorylation of CrzA at multiple clusters
in determining its activation state.
Conclusion:
This work takes a large step forward in defining the biochemistry of CrzA regulation in A. fumigatus
by identifying specific sites of phosphorylation under the control of calcineurin and characterizing
the functional significance of phosphorylation at these residues. These findings provide important
new insight into the mechanisms of CrzA activation that will likely constitute essential knowledge
for the successful pursuit of new antifungal agents targeting this unique regulator of Aspergillus
virulence.
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DEVELOPMENT OF SMALL INTERFERING RNAS TO TREAT FUNGAL
DISEASE
MH van der Torre*, SK Crosthwaite, M Bromley
Faculty of Biology, Medicine and Health, University of Manchester, UK

Introduction:
Aspergillus fumigatus is a ubiquitous saprophytic fungus that causes life-threatening disease in
immunocompromised individuals. The increasing resistance to current antifungals makes the
development of new antifungal drugs an important goal. Our research focuses on inhibiting fungal
growth by activating the RNA interference (RNAi) pathway. Activation of the RNAi pathway by
dsRNA results in degradation of target mRNA. Therefore this pathway can potentially be exploited
to target essential fungal genes leading to their down-regulation, resulting in growth inhibition or
death. Major barriers to siRNA entry into the cell are the fungal cell wall and cell membrane. If these
obstacles can be overcome a new class of antifungals based on siRNA could be developed.
Methods:
We assessed the uptake of naked siRNAs and siRNAs in combination with various delivery systems
by A. fumigatus and the model filamentous fungus Neurospora crassa using confocal microscopy
and qRTPCR. We are currently generating A. fumigatus RNAi knockouts. RNA from these gene
deletion strains will be sequenced to determine the prevalence, biogenesis and role of small RNAs
within the fungus.
Results & Conclusion:
In a variety of conditions, confocal microscopy reveals siRNAs accumulate in the cell wall of
A. fumigatus and cell wall, septa and hyphal tips of N. crassa. To-date, siRNAs with chemical
modifications (PNA, 2’- fluoro2- deoxy, 2’-O-methyl and/or phosphorothioate linkages) and pooled
siRNAs complementary to a variety of short sequences in target mRNA have had no significant
impact on mRNA levels or growth.
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DETERMINATION OF THE NUCLEOTIDE SEQUENCE OF THE
PROMOTER AREA OF THE CYP51A GENE AND PHOSPHOLIPASE
B1 ENZYME IN ASPERGILLUS FUMIGATUS OF SENSITIVITY AND
RESISTANCE TO ITRACONAZOLE
A Karami1*, A Nasrollahi Omran2
Mycology, Islamic Azad University of Tonekabon, Mazandaran, Iran
Medical and Veterinary Mycology, Islamic Azad University of Tonekabon, Mazandaran, Iran

1
2

Purpose:
Invasive aspergillosis is the most threatening disease affecting the patients suffering from immune
system defects which causes iatrogenic fungal diseases and high mortality in them. One of the main
factors influencing the pathogenesis of this fungus is its capacity to produce and secrete B group
phospholipases which causes tissue damages and destruction of cytoplasmic membranes of invaded
cells. A survey of molecules has demonstrated that the main resistance against the azole antifungals
in Aspergillus fumigatus is related to substitution of amino acid in CYP51A gene.
Materials and Methods:
Extraction of DNA from Aspergillus fumigatus was performed by use of cTAB method, identification
of molecules by use of primers for CYP51A gene, and the primer of B1 Phospholipase by utilizing
the PCR technique. After determination of the sequence, Aspergillus fumigatus was separated and
the results were compared with the similar species in the gene bank. Afterwards, the test of drug
sensitivity to itraconazole via micro-dilution method and by use of the NLCCLS guideline was
performed and its MIC rate was surveyed after incubation for 72 hours.
Results:
Both CYP51A and PLb1 gene segments were matched after identifying the sequences; and several
mutations were observed in the various nucleotide sequences of their promoter region which
demonstrated the sensitivity and resistance to itraconazole.
Conclusion:
The Aspergillus fumigatus species may have several mutations in CYP51A gene which causes
resistance and sensitivity to itraconazole. Aspergillus fumigatus species examined were extracted
from the ICU air and the presence of the wild type of Aspergillus fumigatus is likely. The mutations
happened in the survey of Phospholipase B1 is indicative of high virulence of Iranian Aspergillus
fumigatus and its resistance to itraconazole.
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EVALUATION OF THE BRUKER MALDI-TOF MS SYSTEM WITH ITS
COMMERCIAL FILAMENTOUS FUNGI LIBRARY IN IDENTIFICATION
OF ASPERGILLUS SPECIES DIRECTLY FROM GROWTH ON SOLID AGAR
MEDIA
Y Li1*, YC Xu1, PR Hsueh2
Clinical Laboratory, Peking Union Medical College Hospital, Chinese Academy of Medical Sciences,
Beijing, China
2
Laboratory Medicine and Internal Medicine, National Taiwan University Hospital, National Taiwan
University College of Medicine, Taipei, Taiwan
1

Purpose:
The Bruker MALDI-TOF MS system had launched the commercial filamentous fungi library which
made identification of Apergillus by MALDI-TOF MS possible, and favorable performances were
presented in some previous studies with the recommended protocol by the manufacturer including
fungi liquid sub-inoculation which is not usually used in the clinical labs. In our study, we evaluated
the practicability of the Bruker MALDI-TOF MS with its commercial Filamentous Fungi database
in identifying clinical isolates of Aspergillus grown directly on solid agar media, a widely employed
culture method in labs.
Methods:
A total of 381 isolates of Aspergillus isolated from clinical specimens were collected and identified
to species level by molecular sequencing of ITS and β-tubulin or calmodulin genes. All isolates were
incubated on Sabouraud Dextrose Agar plates and the outer mycelia of the colonies were collected
for MALDI-TOF analysis after 2 to 3 days incubation without further liquid sub-inoculation. The
Formic acid Acetonitrile treatment for the mycelia materials and the remaining analysis steps were
carried out with reference to the standard.
Results:
Applying the standard interpretative criteria recommended by the manufacturer, i.e., a species cutoff
value of ≥2.000 and a genus cutoff value of 1.700-1.999, the Bruker MALDI-TOF system identified
30.2%(115/381 ) of these isolates to the species level and 49.3%(188/381) to the genus level. From
another aspect, correct species-level identification could be gained in 89.0% (339/381) isolates by
the Bruker MALDI-TOF MS with reference to the molecular sequencing results regardless of the
MS score values obtained and the criteria cutoff recommended. When the identification cutoff value
was lowered from 2.000 to 1.700, the species-level identification rate increased to 79.5%(303/381)
with a slight rise of false identification from 2.6%(3/115) to 4.9%(15/303).
Conclusion:
The Bruker Biotyper MALDI-TOF MS system had a fairish performance in identifying
Aspergillus directly grown on solid agar media. Adoption of alternative cutoff values for interpretation
and continued expansion of the Bruker Biotyper MALDI-TOF MS database are required to improve
the performance of the system for identifying highly diverse species of clinically encountered
Aspergillus isolates.
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At Pfizer, we apply science and our global resources to bring therapies to
people that extend and significantly improve their lives. We strive to set
the standard for quality, safety and value the discovery, development and
manufacture of health care products. Our global portfolio includes medicines
and vaccines as well as many of the world’s best-known consumer products.
Every day, Pfizer colleagues work across developed and emerging markets to
advance wellness, prevention, treatments and cures that challenge the most
feared diseases of our time.

Gilead Sciences is a biopharmaceutical company that discovers, develops
and commercializes innovative therapeutics in areas of unmet medical need.
The company’s mission is to advance the care of patients suffering from lifethreatening diseases worldwide.

The US Cystic Fibrosis Foundation is proud to be able to help in sponsoring
this meeting which contributes to advances in Aspergillus science and therapy.
The US Cystic Fibrosis Foundation is committed to adding tomorrow and
improving todays for individuals with cystic fibrosis from all around the
world.

For more than a century, MSD, a leading global biopharmaceutical company,
has been inventing for life, bringing forward medicines and vaccines for
many of the world’s most challenging diseases. MSD is a trade name of
Merck & Co., Inc., with headquarters in Kenilworth, NJ, USA. Through
our prescription medicines, vaccines, biologic therapies and animal health
products, we work with customers and operate in more than 140 countries
to deliver innovative health solutions. We also demonstrate our commitment
to increasing access to health care through far-reaching policies, programs
and partnerships. Today, MSD continues to be at the forefront of research
to advance the prevention and treatment of diseases that threaten people and
communities around the world - including cancer, cardio-metabolic diseases,
emerging animal diseases, Alzheimer’s disease and infectious diseases
including HIV and Ebola. For more information, visit www.msd.com and
connect with us on Twitter, LinkedIn and YouTube.

SCYNEXIS, Inc. is a biotechnology company committed to positively
impacting the lives of patients suffering from difficult-to-treat and often lifethreatening infections by delivering innovative anti-infective therapies. The
Company’s lead product candidate, SCY-078, is the first representative of
a novel triterpenoid family of antifungals. In multiple studies SCY-078 has
shown promising attributes such as broad-spectrum activity against yeasts,
molds and multidrug resistant pathogens, high tissue penetration, favorable
safety and availability in both IV (intravenous) and oral formulations. SCY078 is in Phase 2 clinical development for the treatment of several fungal
infections, including serious and life-threatening invasive fungal infections.
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F2G is a UK biotech company focused on the discovery and development
of novel therapies to treat life threatening invasive fungal infections. F2G
has discovered and developed a new class of antifungal agents called the
orotomides, active against Aspergillus and other rare and resistant moulds.
The orotomide class acts via a completely different mechanism than currently
marketed antifungal agents and are active against many fungal infections
resistant to current therapies. F901318 is the lead compound and is available
in both IV and oral presentations. Phase II clinical trials will start in early
2018 with pivotal registration trials to follow.

Amplyx Pharmaceuticals is developing a new class of antifungal medicine
to overcome the limitations of existing therapeutic options. Amplyx is
developing APX001, a broad-spectrum antifungal drug with a novel
mechanism of action for the treatment of life-threatening, invasive fungal
infections caused by Candida, Aspergillus and by rare, hard-to-treat molds,
including strains that are resistant to existing treatments. APX001 has been
shown to be well tolerated and safe in Phase 1 clinical studies for both IV and
oral formulations. Amplyx is in the process of initiation of multiple Phase 2
studies in life threatening infections.

Associates of Cape Cod, Inc., manufactures the Fungitell® Assay, an
FDA 510(k) cleared diagnostic kit. It is a sensitive, rapid test that detects
(1→3)-β-D-glucan in serum in about an hour.

Bio-Rad Laboratories, Inc. (NYSE: BIO and BIOb) develops, manufactures,
and markets a broad range of innovative products and solutions for the life
science research and clinical diagnostic markets. The company is renowned
for its commitment to quality and customer service among university and
research institutions, hospitals, public health and commercial laboratories,
as well as the biotechnology, pharmaceutical, and food safety industries.
Founded in 1952, Bio-Rad is based in Hercules, California, and serves
more than 100,000 research and healthcare industry customers through its
global network of operations. The company employs more than 8,350 people
worldwide. For more information, please visit www.bio-rad.com.

Bordier Affinity Products SA, a small biotech company located near Lausanne
(Switzerland), has been developing and producing laboratory reagents and
kits for the diagnosis of parasitic and mycologic infections since 1991.
Collaborations with academic institutions combined with extensive expertise
in biochemistry, mycology and parasitology allow the company to offer
products of premium quality.
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For more than 55 years, Bruker has enabled scientists to make break
through discoveries and develop new applications that improve the quality
of human life. Bruker’s high-performance scientific instruments and highvalue analytical and diagnostic solutions enable scientists to explore life and
materials at molecular, cellular and microscopic levels. In close cooperation
with our customers, Bruker is enabling innovation, productivity and
customer success in life science molecular research, in applied and pharma
applications, in microscopy, nano-analysis and industrial applications, as well
as in cell biology, preclinical imaging, clinical phenomics and proteomics
research, clinical microbiology and molecular pathology research. For more
information, please visit: www.bruker.com

Cidara is very pleased to sponsor this year’s AAA conference. Cidara is a
clinical stage biotechnology company, focused on the discovery, development
and commercialization of novel anti-infectives and immunotherapies. Our lead
program, rezafungin (formerly CD101), is a second generation, long-acting
echinocandin, being developed for the treatment of candidemia and invasive
candidiasis, and prevention of Candida, Aspergillus and Pneumocystis in
immunocompromised patients.

Comprehensive solution supplier and specialist in diagnostics of invasive
fungal diseases. Culture-free, early and rapid detection, monitoring, panel
testing.

Elsevier is a world-leading provider of information solutions for science,
health, and technology professionals. We publish over 2,500 journals,
including a collection of mycology journals. Visit www.elsevier.com for more
information.

The Fungal Infection Trust is one of the world's foremost charities
(foundations) that focusses exclusively on fungal disease research, education,
awareness and patient support across the world.
www.fungalinfectiontrust.org
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IMMY focuses primarily on manufacturing rapid, high-quality fungal
diagnostics. With products for Cryptococcus, Histoplasma, Coccidioides,
Aspergillus, and Blastomyces, along with Mycobacteria specimen prepara
tion reagents, IMMY is setting the standard with accurate and affordable
diagnostics for infectious diseases. Our goal is to create, and distribute,
diagnostics that give health professionals and laboratorians a clear path of
treatment for patients worldwide. IMMY is bridging the gap between fungal
infections and proper treatment by Saving Lives One Diagnostic at a Time.

The Journal of Fungi (JoF, ISSN 2309-608X) is an international, peerreviewed, scientific, open access journal that provides an advanced forum
for studies related to pathogenic fungi, fungal biology, and all other aspects
of fungal research. The current Editor-in-Chief is Prof. Dr. David S. Perlin
(Rutgers University). www.mdpi.com/journal/jof

Since 20 years, LDBIO DIAGNOSTICS develops, produces and
commercializes CE-marketed IVD kits in parasitology and mycology. We
propose two lines of products, using natural antigens: Western Blots for
confirmation and Lateral Flow Rapid Tests for screening. A strong relationship
with our clients and our partners allows us to offer the best performances for
our products.

Matinas BioPharma is a clinical-stage biopharmaceutical company focused on
developing innovative anti-infectives for orphan indications. The Company’s
proprietary, disruptive technology utilizes lipid-crystal nano-particle
cochleates to nano-encapsulate existing drugs, making them safer, more
tolerable, less toxic and orally bioavailable. The Company’s lead anti-infective
product candidates, MAT2203 and MAT2501, position Matinas BioPharma to
become a leader in the safe and effective delivery of anti-infective therapies
utilizing its proprietary lipid-crystal nano-particle cochleate formulation
technology.

MiraVista Diagnostics is a CLIA and CAP certified mycology reference
laboratory with an exclusive focus on developing and processing diagnostic
tests for serious fungal infections. We offer the highest standards in clinical
accuracy and sensitivity for detection, monitoring and diagnostic testing
for Blastomyces dermatitidis, Histoplasma capsulatum, Cryptococcus,
Coccidioides, Aspergillus, beta-D glucan and antifungal therapeutic drug
monitoring.
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OLM Diagnostics is a medical diagnostics company, which develops and
distributes innovations in fungal diagnostics to the healthcare sector. Our
novel and reliable rapid-diagnostic tests fit seamlessly into current treatment
pathways and can reduce the rate of drug resistant infections by promoting
a new diagnostic- led approach. This is achieved, whilst delivering clear
financial and clinical benefits to hospitals, clinicians and patient care.

PathoNostics develops and commercializes real-time PCR assays for
the diagnosis of superficial and invasive fungal infections. Our assays
advance the diagnosis of fungal infections and allow antifungal therapy to
be more appropriately targeted. Three products are currently available:
AsperGenius®, for the detection of Aspergillus species and azole resistance,
DermaGenius® for the detection and differentiation of dermatophyte species
and PneumoGenius® for the detection of Pneumocystis jirovecci.

At Pulmatrix, we are developing innovative inhaled therapies to address
serious pulmonary disease using our clinically validated, proprietary iSPERSE
technology. Leveraging the unique capabilities of iSPERSE to dramatically
advance inhalation technology, we can create new therapies to improve patient
outcomes. Our proprietary pipeline of novel, The Fungal Infection Trust is
one of the world’s foremost charities (foundations) that focusses exclusively
on fungal disease research, education, awareness and patient support across
the world. www.fungalinfectiontrust.org/ therapies for rare, orphan diseases
is led by Pulmazole, an inhaled anti-infective to treat fungal infections in
asthmatic, cystic fibrosis, and immune compromised patients. Pulmazole will
enter the clinic in the first half of 2018.

Pulmocide is a biotechnology company which is focussed on the discovery
and development of novel antifungal agents which have been optimised for
lung delivery by inhalation. Our lead compound PC945 is now undergoing
clinical phase testing.

Vertex is a global biotechnology company that aims to discover, develop and
commercialize innovative medicines so people with serious diseases can lead
better lives. In addition to our clinical development programs focused on cystic
fibrosis, Vertex has more than a dozen on-going research programs aimed at
other serious and life-threatening diseases. Founded in 1989 in Cambridge,
Mass., Vertex today has research and development sites and commercial
offices in the United States, Europe, Canada and Australia. For seven years
in a row, Science magazine has named Vertex one of its Top Employers in
the life sciences. For additional information and the latest updates from the
company, please visit www.vrtx.com.
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Viamet discovers and develops breakthrough therapies based on our
leadership in metalloenzyme chemistry and biology to achieve superior
efficacy and safety profiles. Our clinical portfolio includes novel agents to
treat both chronic and life threatening fungal infections. We also leverage our
metalloenzyme expertise in other therapeutic areas including oncology and
orphan diseases.

Vical develops biopharmaceuticals for the prevention and treatment of chronic
or life-threatening infectious diseases, based on its vaccine technologies and
other therapeutic approaches. Vical has two vaccines in advanced clinical
development: ASP0113 partnered with Astellas in Phase 3 for prevention
of cytomegalovirus reactivation, and VCL-HB01 vaccine in Phase 2 for
reduction of genital lesion recurrences caused by herpes simplex virus type
2 infection. Vical is also developing VL-2397, which will be evaluated as
a first-line treatment for invasive aspergillosis in a global Phase 2 study.
VL-2397 is eligible for limited use indication approval by the US FDA.
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