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[ Abstract]  Objective To explore gene expression profiling of colon tissues from mesalazine-treated inflammatory
bowel disease (IBD) mice using RNA-sequencing ( RNA-seq), and provide a better understanding of the mechanism of
mesalazine (5-ASA) in the treatment of IBD. Methods Dextran sodium sulfate ( DSS) was used to establish the IBD
mouse model. Fifteen mice (C57BL/6) were randomly assigned to three groups: control (n=5), DSS (n=35, using DSS
to induce IBD) , and DSS+5-ASA (n=5, using 5-ASA to treat IBD). Three mice per group were randomly selected and

colon tissues exiracted for RNA-seq. Bioinformatic analysis was used for two comparisons ( DSS vs. control, and DSS+5-
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ASA vs. DSS), and differentially expressed genes ( DEGs) and biological signal pathways were identified. The top DEGs
were further examined using microarray data of biopsies from ulcerative colitis patients and those treated with 5-ASA.
Results Bioinformatic analysis identified 2983 DEGs, including 604 up-regulated and 753 down-regulated genes in the
DSS+5-ASA group and DSS group comparison. In the DSS group and control group comparison, there were 1626 DEGs,
820 of which were up-regulated and 806 were down-regulated. Gene ontology and KEGG analysis of these DEGs suggested
certain biological processes and pathways. The expression patterns of top DEG candidates, such as Rnasel and Cxcl/10,
By exploring gene expression profiles in colon tissues from 5-ASA-

were confirmed in patients’ samples. Conclusions

treated IBD mice using RNA-seq and human mucosal biopsies, this study identified genes and pathways involved in the

treatment process of IBD, providing new insights for understanding the mechanism of 5-ASA in IBD treatment.
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(QL) F %, P <0.05 FERAAGIHEL,

2 HR

2.1 mRNA FiEig
HE SR FEAE 3 40/ Bl i 4R 2 rp A6 3] 22

585 I~ mRNA , Hir 5 2083 2257361k, 24 DSS 415
Xof BEAH L AT, 43 G 820 4> i 1 806 A i 1K)
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Table 1 Top 10 DEGs in DSS+5-ASA vs. DSS

I AT sl Pl
Gene Description FC P value

Pdia2 A B 5 S FI 2 Protein disulfide isomerase associated 2 15.6 0.01

Pnliprp1 JRAR M EEAH S A 1 Pancreatic lipase related protein 1 8.8 0.03

Cpbl JRF K B1 Carboxypeptidase B1 7.9 0.04

i Reg1 AR TR TE 1 Regenerating islet-derived 1 6.8 0.02

( DSS+j§“(’)‘gﬁ$?ﬂ Cirl BEE HFE Chymotrypsin-like 5.8 0. 00

ZJS[;-iZilfeii Rnasel WA, RNase A K%, 1 Ribonuclease, RNase A family, 1 4.8 0. 00

(DSS+5-ASA vs. DSS) Matla EH RN AT W 1,0 Methionine adenosyltransferase 1, o 4.6 0.01

Cpa2 JEFR KT A2 Carboxypeptidase A2, pancreatic 4.5 0. 00

Gm14434 TR FE A 14434 Predicted gene 14434 4.4 0.00

Gp2 W 1 2 Glycoprotein 2 4.1 0. 00

Krt5 fHEH 5 Keratin 5 7.2 0.02

Krt6b fi#EH 6B Keratin 6B 6.1 0.05

Fabp6 HEWiFRZE &4 11 6, [E % Fatty acid binding protein 6, ileal 6.0 0. 00

TiM Anpep A REE Alanyl aminopeptidase 5.9 0. 00

(DSS+£“’()‘3ﬁ%?ﬂ Ppbp F2 I /MRS IETE - Pro-platelet basic protein 5.5 0. 00

D‘;i;n]?lrsesgl;ﬁtld Lif FLFE BRI Lactotransferrin 5.4 0.00

(DSS+5-ASA vs. DSS) CxCI10 #ALIR FEA 10 Chemokine ligand 10 5.0 0.01

Mmp13 FE 514 JE KA 13 Matrix metallopeptidase 13 4.8 0. 00

Tigpl THEEFET GTP il 1 Interferon inducible GTPase 1 4.7 0. 00

Gm4841 TR LA 4841 Predicted gene 4841 4.5 0. 00

2.2 GO #1 KEGG ##f
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L BP (2% B e 52 SR W iAis i (L) Rt 3L
2R By 0% B A8 B B (R R BT 3B) o AR 4 MY )
(CC) 5, DSS 25 %F 41 AH e e if, B s 4519 CC

ZHAETT UMM X 38 (L) Fnan e (o, #
3C) ;DSS 45 DSS + 5-ASA 4H HLERHT , e B 4 19 CC
A HOR A (A Fngn e s X 38 (R E L B 3D) .

TE4rFI1HE (MF) 3+ DSS 415 control 4H It
BOERFEREM MF & H AR AR S (L) FifEfl
WEPECTIE, B 4A) ;1024 DSS 415 DSS+5-ASA 44
FHECE, 255 BoR AL TEHE (L) Ak s iE kol
LT, E 4B)
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Note. A. Expression distribution of all genes. Solid lines indicate significant fold changes ( =2) by default for analysis. B. Hierarchical cluster analysis of
differentially expressed genes. Each column represents the expression pattern of one sample, with high and low expression levels indicated by red and
green lines, respectively.

Figure 1 Bioinformatics analysis of gene expression profiling during mesalazine treatment of DSS-induced IBD by RNA-seq

TE XS H 72 4 mRNA () ,39 4> miRNA (&%) F19 4> cireRNA (B 0) FI I
2GR gm TR AL D e ik R 4
Note. The network consists of 72 mRNAs ( purple) , 39 miRNAs (green) and 9 circRNAs (yellow).

Figure 2 Coding-noncoding co-expression (CNC) network analysis
Xf 22 5 235 mRNA #5147 KEGG 73 # , 2L 48 5B) MBS R A AH W)l s A0 3 R 2 1 0 -3
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inducible protein-10, CXCL10) 3 ik Ft &, &% W ¥
12 i 1 ( ribonuclease 1, RNASE1) F I #2 ik i B1

( carboxypeptidase B1, CPB1) £ i5 T 5, 1 F4 51
S5 5 5 FRAT A B Si 2y A5 SR oy — B

F2 UC BEGGERHERUER R B HE N
Table 2 Validation of selected DEGs from colonic biopsies of UC patients

TRAETHIZY A RIETCHIZY A HRIEREVHLZRIRIT

A Non-inflamed_no drug Inflamed_no drug Inflamed_5-ASA

Gene GSM GSM GSM GSM GSM GSM GSM GSM GSM
1130498 1130499 1130500 1130492 1130493 1130494 1130495 1130496 1130497
PDIA2 108. 8 122.5 125.0 112.7 120. 4 117.1 122.5 132.7 113.9
PNLIPRP1 125.7 117.2 120.5 117.6 104.5 116.9 109.9 140.3 122.0
CPB1 414. 4 823.6 389.3 167.2 476.2 197. 1 160. 3 957. 6 144. 1
CTRL 132.1 112.8 133.2 138.0 130. 8 130.2 137.5 137.8 142.8
RNASE1 4178.9 3433.8 2547.2 1852.0 2333.9 986. 3 1494. 8 1953.2 2324.2
MAT1A 122.2 108. 1 113.2 106. 8 121.6 123.0 102.9 122.5 129.9
CPA2 127.8 120. 1 125.2 119.1 117.9 115.2 118.7 119.5 124.1
GP2 237.3 208.3 140.9 145.9 236.9 142.6 133.8 214.6 171.6
KRTS5 116. 1 109.3 118.0 121.0 124.8 121.4 110.0 119.2 117.6
KRT6B 131.2 122.7 132.9 241.8 185.0 418.0 156.7 123.5 162.5
FABP6 117.6 119.9 119.7 117.2 143.2 126.6 169.9 116.9 128.4
ANPEP 589.8 1044. 8 610.3 562. 1 2132.6 353.7 639. 4 1166. 3 2012.7
PPBP 194.3 219. 1 208.2 248.0 210. 4 209.5 278.2 199.5 197. 1
LRF 144.2 138.2 135.2 155.4 147.0 145.6 146.7 127.9 137.2
CXCL10 475.5 215.0 295.7 585.2 346. 6 2050. 2 287.8 540. 4 433.4
MMP13 128.3 136. 1 147.5 123.7 120. 1 133.8 120.7 120. 6 126.8
3 _L_‘_J__L/E 3 i ) , i RNA-seq K6 I 4% 21 By h s 20 40

SR T R AT A SR R KT = A 4 T
AR 2188 B 6 R R T W SRR S i
mRNA 1E25 DNA 5IhRgE A Z I A E BEF R,
I PR IR £H ZUFE AR ) A B 9 BHOIR 25 B9 5% S0
BIEERR O S I EW Sy S S e
PIR ot P L B ELR MG , S-ASA JEIRIKIAYTY 1BD i
T ARE B H 2%, FL24 B FH RT 6 5 46 A= D045 1R
ARG A 52 R PR AR P 3 A R TR AR i
B R G 0 35 v R A I R koA T F
FEHE ,5-ASA BE T IAME I 1L-6 5 TNF-a %5
IBD 25 Y AH 5 1 R ML 40 B 7 /K-, 28 5-ASA JR397
S IR PESE I 2H A NF-kB 57 180 B R 204 ]
FORHTREE T T H0E R NF-kB 55155, 7]
AMPK 5 PE T2 T K BB 25 i 2oiE " {H L
L RVRI R BREHLEE A S-ASA HRESPEME
FHMAETES I, % RNA-seq £ AR C & 8 2k, LA
DSS 753 1 25 4L IBD /)N FRBE A J2 D) 5-ASA 1E 0 [
X R 25 W) O BF 55 B AE TBD 4iidsl ) vz v FH L 5 B R
5k Z W RNA-seq £ ARTE 5L RIK -0 5-ASA
RS IBD AEFALHI 1 HGE . AWFSEHESE T DSS 5
S IBD /N BRUBS A Hoflg sk R 5 A2k UC A
L0, 28 5-ASA #E B IRIT 7 d A, /NSRS R

mRNA (K51 K P4 0] ) B 3% 22 R 3L 5 GEO
Bl e UC BB IS R RS 1 i R 3 3R AT XTI
#43 DEGs (U Krt6b ,Cxcl10 Rnasel Fl Cpb1) #52] T
BAIE, —J7 10 PR W 1 0 e 5 R B v R, S5 — T T
PRZEVRIZIRIT IR IBD /NRB R 5 UC B
14 PR Bk AR A L AT AR B | X 26 2R3 R A R] 1Y)
SR AT e /R T 3508 50 245 BEAL I /) — 2ok, hnl fig 2
TAYT IBD HYVEBERR A, Kre6b J& T A8 I SE R 5%
HAZ WA, 2 RAF 5 BRI T Kn6b 1) R 35,
Klinghammer %[21] &) , TNF-« X £ T 1% 2 i B
AR FUA R, AT Kn6b (3258, R4S M A&
DLSCHRRIE Kr6b 5 IBD Z [A] i 6 &, FE T LA B
WHIBFFT 25 5 = TNF-o 788 EJE T DSS 551
IBD /INRZE B I Kre6b 19 363% , T 80l b 1z
FEBERIREIR . Cxcl10 J&—FP RAE #a 1k Fl -, 75 IFN-
v 5 R LA 200 M A2 A 2 2 440 e R = 1) R Oy T A
FHEHEBMIEH, 76 1BD BH RN CXCLI0 Fik/K
R BT, Hyan 27 000 BHT Cxcl10 figf
2B f# CSTBL/6 /INFR A I Je IR, W o 8 A A T
JPas SRR, DSS 41/ RZS A1 8L 1Y) Kre6b FT Cxcl10
223k KT 3B 5 T DSS+5-ASA ZHFIRTIR4H | 5 /i
MWHGT B — 3, Rnasel 2—Fp %) 145 Fl2H 21
AR E 0 4 AIG 28 9 DDl . T DA R
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20 R PRI, AT 532 W 8 o R v ) P B 4 L 2
fie* . Bedenbender 25 & B, TNF-a 5 IL-1B 1%
SR RAE N A0 Rnasel B335 B 25 R, I
FPES R R, 5 HABPIA AR L, DSS 755 19/ R AR 1
ZERH LI Rnasel FEM 0 T, SHTAMRE
PAATT .

[F) oy, T IX 26 22 52 3% 3K mRNA /9 GO (BP) 4>
PR iR, HIRe s H S5 e R gk & A
T (B4 By SO, AR A A B ) 7 977 80 i g S5 AH 5
RWIREIE Ay JUHIE T 40 B0 AT RETE 25 10 % 1
it fe 5-ASA BRI of B i B T 2R,
Holleran %52 35 H e K A o M e e ids 42 1 T i
BEfs 20T IBD Hr e (9 I 18 SAE SO, D 45
K — LRI TR SRR, B BT R SRR
mRNA 1) KEGG 4347, #2751 5-ASA Q77 I 4 (i 14
PR A PR - - A B RS2 AR AR AR TNE
G5 iR B A5 S0 A e 2 i B G, 3 b S ik
ol  RG R AL O - JROMEARLE )6 L 40 B R
P450( cytochrome P450, CYP450) 75 iR A 15 45 £ Fif
BL, BT ) 1A AT B T DA 2 B 5T
H R AL, R, A g s A IR T BB S 4
(exocrine pancreatic insufficiency , EPI) J& B T Jii A&
P R o B2k S 1k A1 23 B 25 TR i T RE 32 4015 B
FITHAEAS RN O R iy K, EPL 7R IBD /&
B RO AR EAMIT RS, 1 38% ) CD ¥
1 53%11 UC S b, B 8 oA R AR R 1 58Ik .
KRY) =5y 22— CD B HAEX AR Lo 19 H 5
PO, X278 EPT AT RE 2 M S e 75 3 IR AR I 85 T
S TR R Y, HaxX Se R XF CD B A
FRSpE ) FRE A O - OB B A M1 9 B
53 BT A TE AR 18 & Tl BB 6, R 1) 7 445
AR Y I R R T ek, B R R B
53, MR 4 53 08, O 70 5 TR A AN 45 g vh T TR
G A A 22 )T AR B e A RS BB Xuan
S L BRI AN P Y Core 3 BHER IR OB
B 0] LIE #E MUC1/p53/mir-200c 4K #8160 1 2 2h
At AMEREANLNTFZHL P RIK, JUHZTE
JEREFAIE L, A A5 P450 & —Fh el H &
ALY AT RE A A 2 R e R T, L AR
i 3t R 5 A € 2R ) A DIAH G, R 22 e4m i (5,
R EA AL TR M40 M A T RE, Ak, B
138 WO B M 2 o MR+ 2 5
RELMERCIR 1 R A A e I R i Al

P A B %5 65 IR U5 B2 ( short chain fatty acids,
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FEPE X T 15 i 38 5 B ) RE AN i B A8 5 B
AEEED RS IETF 225 1) DEGs, B IF4
#T —24 i 72 4 mRNA,39 /> miRNA 1 9 4>
circRNA ZH 89 4 815 — A= 2 A% 22 DR 20 12 119 3 3k 0
2% FE PR ALk X 2% F= ELHI X 21 FE K ( Hub gene)
B RIAEH ( Gene modules ) BT, X A & K 2 A4
T A S AR Y DG BB AT T A A B3R Y R
D) 28 U S [) — A e, X 21 ik D] 5 LA 3 ) 6 DR
BRI A AT LIW) AL e i — U e S A, S 9 12
Mg /SR DSE LYW S E A (N DB R I e e
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25 b AT R, 5-ASA JRYT DSS 51 IBD
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