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Prevalence of Primary Immune Deficiencies
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8000 under 20
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coccidioidomycosis is endemic
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Refractory Disseminated
Coccidioidomycosis
and Mycobacteriosis in Interferon-y

Receptor 1 Deficiency
Clinical Infectious Diseases 2009; 4%eb2-5



Disseminated Coccidioides Hospitalizations
Rate/100,000 population
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Risk Factors for Disseminated
Coccidioidomycosis, United States

Pregnancy, HIV, iImmunosuppression
and

IL12-IFNG pathway

Targeted sequencing
STAT3 (2009)
IFNGR1 (2009)
IL12RB1 (2011)
STAT1 (2013)
IL12RB2 (2017)

Phagocyte /

Dendritic cell NK/ T cell

Emerging Infectious Diseases ® www.cdc.gov/eid ¢ Vol. 23, No. 2, February 2017



So the problem:

150,000 infections/y
50,000 cases
15,000 diagnosed

1000 DCM cases/year

only § have 1dentified mutations
Ever?!



Whole Exome Sequencing for DCM

STAT3 p.R423* heterozygous fatal CNS disease
STAT3 p.R84* heterozygous prolonged CNS disease

Not Hispanic Hispanic
Asian 3F 1M 0
Black 2F 1I5M 0
White 11F 12M 6F 10M Amy Hsu
Other ™ 1F .

68 patients, 23 F and 45 M




Whole Exome Sequencing Usually Looks for Rare
Mendelian Variants

BUT, this 1s a virulent, geographically limited disease,
and previously healthy people get it

So 1s RARE the right filter?



That 1s, common variants that have population effects

Common variants found in healthy individuals

SRR
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would be rare by geography

Manifest as disease in endemic areas
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We already look for variants that only emerge in BMT or with immunomodulators

JCl Insight. 2022. https://doi.org/10.1172/jci.insight.159491.



Cellular DECTIN-1 binds fungal 3-D-glucan (BDG)

DECTIN-1

TNF

Pro-inflammatory NF-kB

Cytokines S /
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DECTIN-1 p.Y238* impairs B-glucan recognition
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CLEC7A4 (DECTIN-1) p.Y238*

Homozygous Homozygous AND Heterozygous
c.714T>G p.Y238* c.714T>G p.Y238*
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Stimulation Index

DECTIN-1 Y238* blocks
PBMC TNF Production to BDG
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Invasive Aspergillus post bone marrow transplant

o
v
[7,) — DWT
ko) - DY238X
= Le]
%" = Donor Y238*
o
m w
< s-
Q
2
8 < _| P=.03
> O | 0 e e
£
> |
oo
: o
O
(¢0) ==
8 |
(@) o
| - o ] 1
o 0 10 20 30 40

B
- — RWT
- RY238X
] Recipient Y238*
<
5 o
2
g < P=.11
& ST
0 10 20 30 40
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Beyond DECTIN-1 signaling

DECTIN-1
p.Y238* (11 hets, 3 homozygotes)
p.1223S (1 het)
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Decreased response to 3-glucan, not LPS

B-glucan LPS
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Beyond DECTIN-1 and PLCy2 signaling?

DECTIN-1




DUOXI1 and DUOXAI
15 patients have variants in DUOX1/DUOXALI

Peroxidase
Homology Domain

\\\/f

Expressed alveolar epithelium DUOXAT
Member of NADPH oxidase family™

Heterodimeric assembly is required for EF Hand Domain
expression

* CGD patients DO NOT get cocci Little et al, 2017 Free Radical Biology and Medicine



DECTIN-1 drives DUOX1 H,0,

HEK cells transfected with DECTIN-1,
BDG - PLCG2, DUOXI1, DUOXAI1
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JCl Insight. 2022. https://doi.org/10.1172/jci.insight.159491.



Validation Cohorts

Primary pulmonary disease — NIH (n = 65)
George Thompson— UCD Coccidioidomycosis (n = 465)

Primary pulmonary (n = 294) (no recurrence 2+ yrs after treatment)
Chronic pulmonary (n = 59) (evidence of dx after > 1yr anti-fungals)
Meningitis (n = 32)

Non-meningitis DCM (n = 80)

Healthy control cohort - 1000 Genomes (n = 2504)



Variant burden 1n severe disease
Validation NIH
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STAT3 binds in the DUOX1/DUOXAT1 locus
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Functional Landscape of Early Control of Coccidioides
(and 1t applies to other fungi as well!)

DECTIN-1




SUMMARY
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Many relatively common variants in disseminated Coccidioides
Affect early fungal sensing and antifungal response
TNF production unites some of them
Epithelial hydrogen peroxide appears important

JCl Insight. 2022. https://doi.org/10.1172/jci.insight.159491.




Mendel or Menzel?
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