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Fungal Infections
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Mycosis
# life-
threatening
cases/year

Aspergillosis >200,000

Candidiasis >400,000

Cryptococcosis >1,000,000

Mucormycosis >10,000

Pneumocystosis >400,000

Dimorphic (endemic) 
mycoses

~65,000

Systemicfungal infections

mortality rate: 30-70%

mainly nosocomial

~25 % 
~1.7 bn

Superficialfungal infections



The spectrumof fungaldiseases

Underhill and Iliev, Nat.Rev.Immunol., 2014

The organismscausingdisease
aremainly opportunistic pathogens



~ 105 fungalspecies
(only a few hundredsarepathogenic)

yeast (C. albicans)mold (Aspergillus)



Predisposingconditionsfor opportunistic fungal infections

Candidiasis
(thrush)

CD4+ T cells

HIV

time

Åbarrier defects e.g. severeburn wounds, cathethers

Ådysbiosise.g. vulvovaginalcandidiasis, systemiccandidiasis

Åchemotherapye.g. in leukemiapatients

Å immunosuppressione.g. in transplant patients

Å immune defects - neutropeniaĄ e.g. systemiccandidiasis

- functional neutrophil defectsĄ e.g. aspergillosisin CGD patients

- T celldefectsĄ e.g. superficialcandidiasis



Despitesimilarclinicalrisk factors: 

some patients rapidly develop fungal infections, 

while others seem to be protected and never do so.

GeneticDifferences?



1. Immunogeneticsof systemiccandidiasisandaspergillosis

2. Congenicdefectsassociatedwith superficialfungal infections

3. Geneticdiversityof the fungus
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SNP array

Ą limited to the SNPs 
on the array

screenof нллΩллл {btǎ ƛƴ ŀ ƭŀǊƎŜ candidemiacohort

Ą identify novel genetic risk factors for candidaemia

Kumar et al., Nat.Communications(2014)

significancetreshold



SNP array whole exomesequencingwhole genomesequencing

Ą limited to the SNPs on the array

Ą the majority (85%) of all disease-
causing mutations occur in the exome

Ą the exomeis1-2% of the entire
genome

ĄWES = costeffective



Candidategene polymorphisms associated with invasive
Aspergillusand/or Candidainfections

PRRs
cytokines

chemokines
cytokinereceptors

cytokineantagonists

Wójtowiczand Bochud, SeminImmunopathol(2015)


