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Susceptibility to aspergillosis

Environment

Exposure, health care, climate



Manolio TA et al. Nature. 2009

Genetics of susceptibility to infection



Genetic investigation for 

the discovery of a fungal 

disease-related gene

Validation of molecular 

and cellular 

mechanism(s)

Personalized diagnostic 

and therapeutic 

interventions

The study of gene - fungal disease 
associations



Immunogenetics of IA

Cunha et al. PLoS Pathog. 2013
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The host-fungus interaction
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Immunogenetics of IA: TLR4

S4 – haplotype of TLR4

SNPs in LD

Adjusted hazard ratio:

discovery study, 6.16

validation study, 2.49

Bochud PY et al. N Engl J Med. 2008



The host-fungus interaction
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The h2/h2 homozygous haplotype increases risk for IAImmunogenetics of IA: Dectin-1

Cunha C et al. Blood . 2010

Ferwerda B et al. N Engl J Med. 2009

Y238X



The host-fungus interaction
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The h2/h2 homozygous haplotype increases risk for IAImmunogenetics of IA: PTX3

Donor PTX3 SNPs are associated with the development of IA after HSCT

Cunha C et al. N Engl J Med. 2014

• A-C-A/A-C-A (h1/h1)

• G-A-G/G-A-G (h2/h2)

• A-C-A/G-A-G (h1/h2)



The h2/h2 homozygous haplotype increases risk for IAFunctional impact of PTX3 SNPs

Cunha C et al. N Engl J Med. 2014



The h2/h2 homozygous haplotype increases risk for IAFunctional impact of PTX3 SNPs

Gonçalves SM et al. Front Microbiol. 2017

PTX3 rs2305619



Validation of SNPs in IA after HSCT
2,609 donor-recipient pairs; 483 patients with proven/probable IA

20 SNPs in 14 genes

Gene SNP Genome Alleles Model HR P value

PTX3 rs2305619 Donor A/G Recessive 1.33 0.005

CLEC7A 

(Dectin-1)

rs16910526 

(Y238X)

Donor + 

Recipient
G/T Dominant 1.49 0.009

Fisher CE et al. Blood. 2017

PTX3 CLEC7A (Dectin-1)



PTX3 and mold infection in SOT

Wójtowicz A et al. Clin Infect Dis. 2015

Swiss Transplant Cohort Study

1,101 SOT recipients (45 patients with mold colonization and 26 patients with IMI)



PTX3 SNPs and IPA in COPD patients

He Q et al. Clin Infect Dis. 2018

COPD study (173 consecutive patients)

SNPs Genotype

Pulmonary 

aspergillosis, n (%) COPD

(n=137)
OR

P 

value
OR

P 

valueIPA 

(n=25)

CPA 

(n=11)

rs1840680 GG+GA 14 (56) 7 (64) 121 (88) Ref. Ref.

AA 11 (44) 4 (36) 16 (12) 5.94 0.0003 4.32 0.04



Which markers to use in clinics?

TLR4

S100B



Antifungal theragnostics

Oliveira-Coelho A et al. Front Microbiol. 2015
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