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The protective effect of Map4kl deficiency on DSS induced colitis in mice
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Abstract: Objective: To explore the role of mitogen-activated protein kinase kinase kinase kinase 1 (MAP4K1) in the
development of colitis in mice and its mechanism of action. Methods: The expression of MAP4K1 in the intestinal tissue of
inflammatory bowel disease (IBD) patients was analyzed through the GEO database. An experimental colitis model was
induced by 3% dextran sulfate sodium salt (DSS). HE staining and RT-qPCR were used to verify the role of MAP4K1 in
inflammation and tissue damage. Flow cytometry and immunohistochemistry were used to analyze the effect of MAP4K1
on intestinal epithelial barrier function and cell apoptosis/necrosis, and its role in immune cell infiltration. The regulatory
role of MAP4K1 on epithelial cell integrity and apoptosis, and its relationship with the p53 signaling pathway were
also studied. Results : Analysis of the GEO database showed that the expression level of Map4kl mRNA in the intestine
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of IBD patients was up-regulated compared with that of normal people. Animal experiments indicated that, in comparison
with wild-type (WT) mice, Map4kI” mice exhibited alleviated colitis symptoms in the DSS-induced experimental colitis
model , which were specifically characterized by slowed weight loss, reduced colon length shortening, attenuated
histopathological damage, significantly decreased mRNA expression levels of inflammation-related cytokine genes (including
16, Tnf, Kc, and Mcp-1) in mice. additionally , phosphorylation of Ik B was inhibited. Mechanistic studies found that
the absence of Map4kl enhanced intestinal epithelial integrity and increased the mRNA and protein expression levels of
barrier-related molecules ( Muc2, E-cadherin, etc. ). After DSS treatment, the infiliration and activation levels of
intestinal immune cells [ macrophages (MACs) , dendritic cells (DCs)and polymorphonuclear leukocytes (PMNs) | were
similar between WT and Map4k1” mice. However, the ratio of the anti-apoptotic protein Bel-2 to the pro-apoptotic protein
Bax was significantly increased in Map4k1” mice compared to WT mice. Similarly, overexpression of Map4kl led to
increased epithelial cell apoptosis. Further research indicated that Map4kl deficiency could suppress the expression of
p53. Conclusion : MAP4KI1 is upregulated in IBD patients. Its deficiency alleviates IBD symptoms, possibly promoting
colitis development by activating p53 to induce apoptosis of intestinal epithelial cells.
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%2 RT-qPCR3I#1FF

LN (L) L5 (5'—3") TS5 —3")

116 ATGGATGCTACCAAACTGGAT TGAAGGACTCTGGCTTTGTCT
I'nf TGCCTCAGCCTCTTCTCATT GCTTGGTGGTTTGCTACGAC

11b TTCAGGCAGGCAGTATCACTCATTG ACACCAGCAGGTTATCATCATCATCC
Actb GTGACGTTGACATCCGTAAAGA GCCGGACTCATCGTACTCC

Ke CTGGGATTCACCTCAAGAACATC CAGGGTCAAGGCAAGCCTC
Mepl CTTCTGGGCCTGCTGTTCA CCAGCCTACTCATTGGATCA
Cxer2 ATGCCCTCTATTCTGCCAGAT GTGCTCCGGTTGTATAAGATGAC
Cel4 TTCCTGCTGTTTCTCTTACACCT CTGTCTGCCTCTTTTGGTCAG
5100a8 AAATCACCATGCCCTCTACAAG CCCACTTTTATCACCATCGCAA
5100a9 ATACTCTAGGAAGGAAGGACACC TCCATGATGTCATTTATGAGGGC
Tgfb CTCCCGTGGCTTCTAGTGC GCCTTAGTTTGGACAGGATCTG
Muc2 GCTGACGAGTGGTTGGTGAA GATGAGGTGGCAGACAGGAGAC
Muc3 CGTGGTCAACTGCGAGAATG CGGCTCTATCTCTACGCTCTCC
Muc4 CAGCAGCCAGTGGGGACAG CTCAGACACAGCCAGGGAACTC
Tipl GCCGCTAAGAGAGCACAGCAA TCCCCACTCTGAAAATGAGGA
Cdhl CAGGTCTCCTCATGGCTTTGC CTTCCGAAAAGAAGGCTGTCC

GGTCAAGGAATCAAAACACAGC

Desmocollinl

CCAAGCCGAGGTTGAGTGAAA

Olcn TTGAAAGTCCACCTCCTTACAGA CCGGATAAAAAGAGTACGCT
Cinnbl ATGGAGCCGGACAGAAAAGC CTTGCCACTCAGGGAAGGA
x3 HKER

EARENG) AW s MReLLts] | HoiA (5D AT s MRELLD]
IkB CST 92428 1:1000 | Cle-Caspase7 CST 8438 1:1 000
p-IkB CST 2859S 1:1000 |Bcl-2 CST 3498 1:1 000
B-actin Proteintech ~ 66009-1-Ig 1:1000 | Bax CST 27725 1:1 000
Muc2 CST 272692 1:1000 | Gsdmd Abcam ah209845 1:1 000
E-cadhein CST 3195 1:1000 |MLKL CST 377058 1:1 000
B-catenin CST 84808 1:1000 |p-MLKL CST 37338 1:1 000
Occludin CST 91131S 1:1000 | Gpx4 Abcam ab125066 1:1 000
MAP4K1 CST 44728 1:1000 | Caspase-1 Adipogen  AG-20B-0042-C100 1:1000
Caspase8 CST 4927T 1:1000 |LC3B CST 27758 1:1 000
Cle-Caspase8 CST 8592T 1:1000 |p53 CST sc—126 1:1 000
Caspase3 CST 9665 1:1000 | F4/80 Servicebio  GB113373-100 1:1 000
Cle-Caspase3 CST 9661 1:1000 |CDl1le Servicebio  GB12059-100 1:1 000
Caspase7 CST 9492 1:1000 |Ly6G Servicebio  GB11229-100 1:1 000
HRP Conjugated Boster BA1050 1:5000 | HRPConjugated  Boster BA1058 1:5000
AffiniPureGoat AffiniPureRabbit

Anti—mouse IgG (H+L)

Anti-ratlgG (H+L)
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marrow-derived dendritic cells, BMDC) . ¥ 1 pg/mL
49 LPS 5 20 Jifd 55 37 BE TR ) 48 VO, 25 50 i A 3]
BMDM =i BMDC 4 g 3% 7= £L H, 76 37 C 5% CO»
B LR R 3 he

1.12

%t =438 fd FH Graphpad prism 8. 0 3K 4
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Bro KadKifE a=0. 05,
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AU Map4k] mRNA FikAKCF B TS, H2E5#
K FEEERA N AL 1) o FR otk AT HE DY
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JiE PR K e i FE P R B A RAE A A, R Ik
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M8 dI R T (K 3A) . HILFES, 5 WT
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M (183 ~ 3K) o £ BERAG T, 76 DSS 15T (4G
5, Map4k 177N RAEKFART WT 7N
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