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Abstract: Objective To identify core genes associated with ulcerative colitis (UC) pathogenesis and Tripterygium wilfordii
polycoride (TWP) therapeutic response, while elucidating the molecular pathways through which TWP mitigates intestinal
inflammation. Methods A 2,4,6-trinitrobenzenesulfonic acid (TNBS)/ethanol-induced UC rat model was established. Genome-wide
transcriptomic profiling was performed using the Affymetrix GeneChip® Rat Genome 230 2.0 microarray to identify inflammation-
related differentially expressed genes (DEGs) modulated by TWP. Enrichment analysis and IPA were employed to delineate critical
signaling pathways. Key findings were validated via qRT-PCR and immunofluorescence assays. Results Microarray analysis revealed
that TWP treatment significantly down-regulated 1 056 inflammation-associated DEGs up-regulated in UC rats, with S100 calcium

binding protein A8 (S100A8) exhibiting the most prominent suppression. Functional enrichment and IPA network modeling implicated
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S100A8 in nuclear factor-xB (NF-kB) signaling pathway modulation and inflammatory cytokine regulation. Lentiviral transduction

experiments further confirmed this pathway association. Both immunofluorescence and qRT-PCR analysis demonstrated that TWP

dose-dependently inhibited SI00A8 expression in colonic tissues of UC rats. Conclusion S100AS serves as a pivotal therapeutic

target through which TWP ameliorates UC-associated inflammation, primarily via NF-kB pathway inhibition. This study unveils novel

molecular targets and mechanistic insights for developing UC therapeutics.
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HiH R /A F; RevertAid First Strand cDNA Synthesis
Kit (L5 91284674) PowerUp SYBR Green Reagent
(L5 2661045) M H3EE Thermo Fisher Scientific
AT S100 $545 A8 A8 (S100 calcium binding
protein A8, SI00A8) HifA (1 © 400, #t5 00125418)
W 8 3 [E Proteintech A F]; #%KE T -xB (nuclear
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AL R TWP mifl L R IA O A
HARHEAT 2 5 5041, Bh P<<0.05. |log 2 55 % (fold
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Table 2 Primer sequences

HEE FE 731 (5°-37)
Nfe2 KB F: CAGGCGGAGGAGCGAGTATG

R: TCAGTGGGCGGAAGAGTATAGTTG
Gzme KR F: TCGGAGGCAATGAGGTCAGTC

R: CGAAGTTGTCTCTCACCAGGAAG
Prok2 KB F: GGAAAGAAGAAGGGCGAAGAGAAG

R: TGGCAGGCAGGGACAAGTG
Cxel2 KR F: GCTGTACTGGTCCTGCTCCTC

R: TGGTAGGGTCGTCAGGCATTG
S10048 K§, F: GGCAACTGAACTGGAGAAGGC

R: CCATTTTCCTGAAGTCATCCCTGTAG
B-actin - KF. F: GGAGATTACTGCCCTGGCTCCTA

R: GACTCATCGTACTCCTGCTTGCTG

B-actin - N F: CTCCATCCTGGCCTCGCTGT
R: GCTGTCACCTTCACCGTTCC
NF-«kB N F: TATTTGAAACACTGGAAGCACG
R: CCGGAAGAAAAGCTGTAAACAT
TNF-a. N F: AGCCCTGGTATGAGCCCATCTATC

R: TCCCAAAGTAGACCTGCCCAGAC

Nfe2-ZLANHIFEA%H T 2; Gzme-JIUKIAG C; Prok2-fEah /13 2;
Cxcl2-E1L A T Hifh 2.
Nfe2-nuclear factor erythroid 2; Gzmc-granzyme C; Prok2-

prokineticin 2; Cxcl2-C-X-C motif chemokine ligand 2.
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0.05. 0.001). & 1-B. C fian, SxFEL AR,
TR 2H K B4 5 B B 35 R (P<<0.001), DAI #47
REE (P<0.001); SHERALE, AZA HA
TWP H, 7l B 2K A 2= B3 T s (P<<0.05.
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DEGs (] 3-C). F—EHNExRT 1056 PILE
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RIEAR A rh ik, ZEXTIRZELAN TWP il 4 rh
fIk#IL . 1X 28 DEGs Al Refa7s 7 UC i 98 iEF1 TWP
W SORE B AEILFIRE . 32T KEGG $dlifE, K
1056 MN4L[FA DEGs 2 R #A4, it clusterProfiler
TR E 0T, B R R (E 3-E) 87K, DEGs
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TWP/(mg-kg™)
C
130
i 157 o' %
120- ; e
£ 110 o o
[ﬂm AZA $ 10 2 ﬁ## AZA
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® 4 < vl sk 1
90 = S e TWP 6 mg-kg A TWP 6 mg-kg
“ 3 = TWP12mgkg' TWP 12 mg'kg!
7 N . S *
Hit#
70

X IRALLE: #P<0.01 ##P<0.001; SEAIALLE: "P<0.05 “P<0.01 *"P<0.001, &2, 4. 5.
#P<0.01 *#P<0.001 vs control group; “P<0.05 *"P<0.01 *P<0.001 vs model group, same as Figs. 2, 4, 5.

El1 TWP X UC KE4EFKE (A). KEE (B) F DAIES (C) FIZNE (X+s,n=8)

Fig. 1 Effect of TWP on colon length (A), body weight (B) and DAI score (C) in UC rats (X £ s, n=8)
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0 T T T T T
- W B AZA 3 6 12
TWP 12 mg-kg ™! TWP/(mg-kg™")

El2 TWP 3 UC KEREZMHEARBIBENMNFNE (X+s,n=8)
Fig.2 Effect of TWP on pathological changes of colon tissue in UC rats (X £ s, n=8)
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cytokine-cytokine receptor interaction
chemokine signaling pathway

osteoclast differentiation

PI3K-Akt signaling pathway

Th17 cell differentiation

leukocyte transendothelial migration
AGE-RAGE signaling pathway in diabetic complications
cell adhesion molecules
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fluid shear stress and atherosclerosis

Th1 and Th2 cell differentiation

human cytomegalovirus infection
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AR vs 3 HEZEHI DEGs: B vs TWP i1 DEGs: C-%f 4 vs SRV SR vs TWP 7541 DEGs (U5 BEl: D-DEGs
TEXTHRAL, BIBVZHAN TWP miffl b 2RIk E-DEGs I &£,

A-DEGs in model group vs control group; B-DEGs in model group vs TWP high-dose group; C-Venn diagram of DEGs between control group vs model group and
model group vs TWP high-dose group; D-expression levels of DEGs in control group, model group and TWP high-dose group; E-enrichment analysis of DEGs.

B3 ETREESHIH UC KR TWP 8T L EHXHE) DEGs
Fig.3 Analysis of DEGs related to UC inflammation and TWP treatment response based on expression profiling chip

33 ¥ UC REER KA TWP TSR EE Nfe2 B[RRI AARI 7 BAH [T 10

Phie AR EIRART 10 4> DEGs Al TWP &7 TWP & EA N RAT 10 MBS R, HhBshat
HHTNHEE 10 4> DEGs #HATHERRIAK o S R3E B2 S10048, AL AH rh Rk B0 20
(B 4-A. B), KRIN SI0048. Cxcl2. Prok2. Gzmc- BT 143 %, & TWP TG S10048 HIFRIEE T %
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A w8 ofiif! = TWP 12 mgke! B - o = TWP 12 mgkg!
w 157 # it Hht i . 15 HH T
z &
L 109 |5 <10
H% ok ﬁ % sk
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Tnn Lilrb4 Mmp9 S10048 Cypl1bl Cxcl2 Prok2 Gzmc Nfe2  Crif]

(=}

Prok2 S10048 Gzme Nfe2 Mmpl3 Cxcll Cxcl5 Cxcl2 Mmp3 Csf3

A-FETIZE FRIYET 10 A DEGs [93RE I B-TWP A NIRRT 10 4~ DEGs IR IERE I C-EEEHEAED T D-EHEF 98T E-iE ML

IrHT.

A-expression of top 10 DEGs up-regulated by model group; B-expression of top 10 DEGs down-regulated by TWP group; C-intermolecular interaction

analysis; D-regulatory factor analysis; E-regulating network analysis.

4 S100A8 Xf UC KAER MK TWP FHBUK (Xts,n=3)
Fig.4 S100AS8 is sensitive to UC response and TWP intervention (X £ s, n =3)

148 £, I HAE JREIEEH TWP [T Filfi 13 S10048
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(interleukin-12, IL-12) FKiEEEHARIE. B4 IPA
i T (B 4-D) FIiEE M (& 4-
E), {78 S100A8 %% NF-«B il i & N [N 2
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20

JEL qQRT-PCR & T S10048+ Cxcl2+ Prok2-
Gzme. Nfe2 FHEPRE S H KR S5 A 2 Rk 15
(Bl 5-A), 25 EREIEFRIEIEBIH K R
HAFHIAFEFRER TS (P<0.001), TWP T
TG &2 R RIS LA FFZFEE R R % (P<<0.05.
0.01. 0.001), M $70048 1ERRIH K R &5 T+

mE, JH TWP BERZEMSIHRL, HEH
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S100A8 ik B ERE (P<<0.001), HEFEH><
PE. R TWP B8 HEHAE UC B3R
S100A8 f1ZRI%
3.5 BUR S100A8 EZEHNH LPS if5SH) THP-1 48
Bfish NF-kB i@ IR 80E

e 6 s, 5 LPS XHE41A NC-KD+LPS
AL, S100A8-KD+LPS 4 p-NF-xB p65/NF-kB
p65 18 T3 F#A% (P<<0.05. 0.01), TNF-a mRNA }%
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TLR4/NF-kB 18P0, Ji2 40 M S0E NV
4 g

TWP TR B B AP R RePE, BEZEME UC 200E
TEBNBASY, (E L BAR IR AL AN A . ASHIE AL
K TNBS/ 23227357 UC KRR, 3 il o 4 7y
4 ovs XTHRAILL K TWP EflEAH vs SR H TR
IRHES A . WP SCRBE, 1 AN UC A
HEVER SRR, MiZid 1 ANME UC AP RIA
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A-mRNA expression levels of S10048, Cxci2, Prok2, Gzmc and Nfe2 in colon tissues of rats in each group detected by qRT-PCR; B- SI00A8 expression
in colon tissues of rats in each group detected by immunofluorescence (x 10).
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A-mRNA expression levels of NF-«B p65 and TNF-o detected by qRT-PCR; B-protein expression levels of NF-kB p65, p-NF-kB p65 and TNF-a detected

by Western blotting; “““P < 0.001 vs same group without LPS treatment; “P<0.05 ***P < 0.001 vs LPS control group; *P < 0.05 *P<0.01 #*P<

0.001 vs NC-KD + LPS group.
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Fig. 6 Effect of S1I00A8 knockdown on NF-kB pathway in THP-1 cells (X +s,n=3)
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