Dangerous liaisons between gene and microbiota:

the example of Card9 in IBD
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Genes in IBD

Crohn’s Disease Ulcerative colitis
140 risk loci 133 risk loci

Identified in
GWAS

Card9

Khor et al. Nature 2011
Jostins et al. Nature 2012



Card9 : a central adaptor molecule in innate immunity

Dectin-1
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Card9 KO mice are more susceptible to
DSS-induced colitis
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Card9 KO mice have an altered bacterial
and fungal microbiota

row max

row min

WT

Card9-/-

Caoriobacteriaceae fam.
Adlercreutzia sp.
Actinobacteria Phy.
Erysipelotrichaceae fam.
Allobaculum sp.
Lactobacillus reuteri
Clostridium sp.
Coriobacteriaceae sp.
TM7 sp.

Oscillospira sp.

Monographella nivalis
Microdochium gen.
Agaricomycetes class
Microbotryomycetes class
Ascomycota Phy.
Hypocreales ord.

Sporobolomyces gen.

Does the dysbiotic
microbiota play a
role in
inflammation by
itself?
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Role of the microbiota in Card9 KO-mice
susceptibility to inflammation

WT microbiota Card9 KO microbiota

i

Germ free Germ free
WT microbiota Card9 KO microbiota

(WT-> GF) (Card97'=-> GF)

~

L L_- . i LN _TNW
.\ w
Bruno Lamas

i

-




Weight (%)

The microbiota from Card9’ mice exerts
proinflammatory effects
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The IL22 pathway is impaired Card9/--> GF
mice

Transcriptomic (Nanostring)

relative

f nnnnn WT—)GF | Cardg_/__> GF row max qPCR
I 1. 1 BN | [ (colon)
C6
Ccl3
Cfd
Cxcl ,6.}%8
Cxcl5 50 &g
Fos B 20
I24m oz 2
N

Tnf = 1

0

Protein in colon
Th22 & ILC

& 807 *

S 60- 4 - al 2.0 - il
oL '
2“6 40 3 - i, & 1.5

(@) * ~
—E 20- i - 2 ﬁ%to—

> olND | M 1- *_ =8 0.5- -

0o 7 12 0-——" 0-—"

Time (d) Th22 NKp46* ILC



Transfer of the IL22 defect through microbiota

hypothesis = impaired function of the microbiota
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Card9/--> GF mice exhibits impaired
tryptophan metabolism
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Card9'~ mice exhibits i
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Card9~/~mice exhibits impaired

tryptophan metabol
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Card9~/~mice exhibits impaired
tryptophan metabolism
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Can we rescue
the phenotype

with AhR
agonists?
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AhR agonist rescue the phenotype in Card97/-—> GF mice

WT— GF DMSO
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AhR ligand-producing bacteria rescue the
phenotype in Card9/~=> GF mice
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AhR ligand-producing bacteria rescue the
phenotype in Card9/~=> GF mice
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Relevance in Human?
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Relevance in Human?

Card9 SNP associated with IBD
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Conclusion

Gut microbiota has a central role in IBD
pathogenesis

It is under the influence of both
environmental and genetic factors
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Conclusion

 Gut microbiota in IBD pathogenesis:
chicken or egg?
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