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Mycosis threatening
cases/year
Aspergillosis >200,000
Candidiasis >400,000
Cryptococcosis >1,000,000
Mucormycosis >10,000
Pneumocystosis >400,000

Dimorphic (endemic) ~65,000
mycoses



Thespectrumof fungaldiseases

Ocular:

Aspergillus

P CNS/Meningitis:
_~| Aspergillus®

Sinopulmonary: ~~ | Coccidioides®

Aspergillus Cryptococcus®

Blastomyces
Coccidioides
Cryptococcus
Mucorales
Paracoccidioides
Penicillium marnefeil
Pneumocystis

Oropharyngeal/
Gastrointestinal:
Candida

Candida* (hepatosplenic)

Cutaneous:
Candida
Dermatophytes
Malassezia

Tinea

Genitourinary:
Candida

Subcutaneous:
Chromoblastomycosis
(e.g. Fonsecaea)
Phaeohyphomycosis
Mycetoma

Sporothrix (+ lymphatics)

Curmant Opiniion In Immunciogy

Theorganismscausingdisease
are mainly opportunistic pathogens
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I Aspergillus

B Aureobasidium
] Arthrodermataceae
B Alternaria

B Candida

[ Cladosporium
O Cryptococcus
B Cystofilobasidium
] Debaryomyces
] Epicoccum

[ Fusarium

B Malassezia

B Meyerozyma

] Rhodotorula

[l Saccharomyces
Bl Others

I Uncultured

Underhill andliev, Nat.Rev.Immuno) 2014




~ 10° fungal species
(only afew hundredsare pathogeniq

== Mannan == B-1,6-glucan == Chitin
== Proteins == B-1,3-glucan
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Predisposingconditionsfor opportunistic fungalinfections

A barrier defects e.g.severeburn wounds, cathethers
A dysbiosise.g.vulvovaginalcandidiasissystemiccandidiasis

A chemotherapye.g. inleukemiapatients
A immunosuppressione.g. In transplantpatients

A immune defects - neutropeniaA e.g.systemiccandidiasis
- functional neutrophil defectsA e.g.aspergillosian CGDpatients
- TcelldefectsA e.g.superficialcandidiasis
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Despitesimilar clinicalrisk factors.
somepatients rapidlydevelop fungalinfections,

while others seem to berotected andnever doso.

GeneticDifferences?



1. Immunogeneticof systemiccandidiasisand aspergillosis

2. Congenialefectsassociatedwvith superficialfungalinfections

3. Geneticdiversity of the fungus



1. Immunogeneticof systemiccandidiasisand aspergillosis
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A identify novelgenetic risk factors focandidaemia

A limited to the SNPs
on the array

Kumar et al.Nat.Communication§2014)



SNParray whole genomesequencing
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Amplification
Digestion
Probe Iabeliny
SNP array

Q' 2 Allele A
{& + e?}é?éeeé 3 Allele B

l Hybridization

Assembly of
overlapping
DNA sequencing

Assembled
sequence

® Normal

Allele A

. Deletion

@ Duplication

Allele B

A limited to the SNPs otthe array

Large DNA molecule

J fragmentation

2 s

7K

o
J sequenced

ICATACACGTAGCTATACG
GCTATCAGGCTAGGTTA '
{

GCTATCAGGCTAGGTTACAGTGCATGCATACACGTAGCTATACG

whole exomesequencing

Whole exome

Hybridize 1
capture array

Next-generation
sequencing

A the majority (85%) of all disease
causing mutations occur in thexome

A the exomeis 1-2%o0f the entire
genome

A WES =osteffective



Candidategenepolymorphisms associated with invasive
Aspergillusand/or Candidainfections

PRRs
cytokines
chemokines
cytokinereceptors
cytokine antagonists

Wojtowiczand Bochud Seminimmunopathol(2015)



