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Background: c-Jun N-terminal kinases (JNKs) contribute to immune signalling but their functional role during intestinal mucosal inflammation has
remained ill defined. Using genetic mouse models we characterized the role of JNK1 and JNK2 during homeostasis and acute colitis.

Materials and methods: Epithelial apoptosis, regeneration, differentiation and barrier function were analysed in intestinal epithelium-specific (AIEC)
or complete JNK1 and bone-marrow chimeric or complete JNK2 deficient mice as well as double knockout animals (JNK1AECJNK27) during
homeostasis and acute dextran sulfate sodium (DSS)-induced colitis. Results were confirmed using human HT-29 cells and wildtype (WT) or JNK2
deficient mouse intestinal organoid cultures.

Results: Human control Ulcerative colitis Crohn s disease Mouse control DSS colitis
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Figure 1. JNK activation in
human and mouse colitis.

n-JNK

A " Kk x Chimeric mice B O
i 4 . = 4 generated by bone o
= X = marrow 7
fny S 3 transplantation >
= Kk | = S —— Epithelial damage
Qo 2 -0~ Wild type Q 2 -O- WT->WT o
G X . = @ Goblet cells loss
o 1 o £ O JNKIAMEC & 1 T INK2TWT © 3 PMN infiltration
Q0] _0_ i _/- © * _o_ _/- o
8 JNK?2 % WT—-o>JNKZ2 S - Edema
a0 O JNKIAEINK2T B 0 O INK2— INK 2 2
0 3 5 7 0 3 5 7 SN A
Days Days \ N é@/@k_‘lx ;‘A\* ;!$§£~ é,{ﬂ/
Figure 2. Non-hematopoietic JNK2 confers protection from DSS-induced colonic injury. ¥ «l@ S
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Figure 3. (A) Increased colonic epithelial cell proliferation and organoids is associated with (B) increased apoptosis, £« _
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DSS-exposed JNK2-- mice. (B) Significantly regulated antiapoptotic and (C) decreased Athoh1 and mucin mRNA expression. %
genes in DSS-treated JNK14>and JNK2™ compared to WT mice | () Aton1 and Muc2 expression in JNK Inhibitor treated
(Atfimetrix  mRNA ~ gene array).  (C) / RT-PCRconfirms | 5101 epithelial cells. (E) Colonic Atoh? expression in IBD
downregulation of Atoh7 in DSS-treated JNK2™ mice. patients. Crohn’s disease (CD); Ulcerative colitis (UC).

Conclusions: We show that non-hematopoetic JNK2 but not JNK1 expression JNK?2 Funding:

confers protection from DSS-induced intestinal inflammation reducing epithelial \ Deutsche

barrier dysfunction and enterocyte apoptosis. JNK2 additionally enhanced Atonal \/ Atoh1 Forschungsgemeinschat
homolog 1 (Atoh1) expression, a transcription factor supporting goblet and | | gtress-induced

enteroendocrine cell differentiation. Our results identify a protective role of epithelial cell Goblet and 7

epithelial JNK2 signalling to maintain mucosal barrier function, epithelial cell apoptosis enteroendocrine | | S

integrity and mucus layer production in the event of inflammatory tissue damage. cell regeneration -




