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Abstract: Objective To screen the key genes causing inflammatory bowel disease— colorectal cancer (IBD-CRC)
transformation by bioinformatics analysis and to predict the traditional Chinese medicines (TCM) with preventive and
curative effects. Methods IBD chip GSE75214 and CRC chip GSE44861 were downloaded from Gene Expression
Omnibus (GEO) database, and differential expressed genes (DEGs) were screened by R software. Key genes in
DEGs were analyzed by STRING database and Cytoscape software. The expression of key genes in IBD chip
GSE9452 and CRC data concentration of Oncomine database was verified by GraphPad Prism software, and
eventually obtained key genes involved in the IBD-CRC transformation. Key genes were imported into Coremine

Medical database to screen TCM with preventive and curative effects. Results A total of 173 differential genes
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and 9 key genes were obtained after screening and
verification, including CD44, CXCL8, TIMP1, COL1A1, CXCL1, MMP3, PTGS2, MMP7 and SERPINEI and

its biological effects mainly involve the formation and degradation of extracellular matrix (ECM) , inflammatory

involved in IBD— CRC transformation were screened out,

reaction and thrombosis. A total of 58 herbal drugs with preventive and curative effects on IBD—CRC transformation
were screened, including Radix Scutellariae, Radix et Rhizoma Rhei and Pseudobulbus Cremastirae seu Pleiones.
Conclusion The preliminary prediction of key genes involved in the IBD—CRC transformation and the TCM herbal
medicines with preventive and curative effects based on the bioinformatics analysis can provide targets and research
ideas for the development of new TCM.

Keywords: inflammatory bowel disease (IBD) ; colorectal cancer (CRC) ; transformation; key genes; prevention
Radix Scutellariae; Radix et

and treatment of traditional Chinese medicines (TCM) ; bioinformatics analysis;

Rhizoima Rhei; Pseudobulbus Cremastrae seu Pleiones

RAETER % (Inflammatory bowel disease, 1BD)J&

Y POl R L B S T 20 e

15 15t 97 1E 45 4 % (Ulcerative colitis, UC) Al 55 & B SR @v
W, IR LA PEIE SR . IEYS . R A SR R

FP, Meta 704 o, RAEVENIG B FH LA EH I GSE44861 GSET5214 Skrzypezak GSE9452
Ji (Colorectal cancer, CRC)JRUSIHEN, ik, A CRC(n=111) 1BD(n=93) C&;’(‘;{:j‘éﬂ) 1BD(n=26)
GEAUTE T AEAR S0 Wik BRI P s 5 45 B T HE A [: L;]

0 5 S 4 B Hl 3 B2 57 3R 0K 3 A (Differential SRRRIENATS A A
expressed genes, DEGs), FF43#71 H b it JCEE LA, CytoHubba i ik
TRIERAENE W -8 BV G AR W O RE . Th R FTTETTRTY

SR IR AR, TR MAAEYE I S 45 E
FEAFTERIR L R R BIHTER T, 22l T R AEVE
T=4 EL R AL R SR R, e BoAT B iR i
gk, LAY O s 5 R T B S5 6 2 B 1t e
BES

SIF% SPP1
| KAEHE =

Coremine

=
|f;‘

Hr2=58 Ik

1 FRETE

Figure 1

1 MR 5FE
L1 B B R WE LR AT ST P 1

The study procedure

BAE R ILRINE . DIRETERE LR 1, BTSSR IR I
K1,

R OHURE. REREMIE, hEEER

Table 1  Databases/software and their websites as well as
functions
F5 BRI LT Pk TIRETE R
1 GEO hitps:/fwww.ncbinlm.nih.govigeo/  SH4E . BN T
2 Oncomine hitps://www.oncomine.org IESA T A
3 R403 hitps://www.t-project.org/ Gt s S AT
4 STRING 11.0 https://string-db.org B 19T AR (PPL) 2y e
5 Cyloscape 3.7.2 hitps://eytoscape.org/ KHERE A i S nT A
6 GraphPad Prism 9.0.2  https://www.graphpad.com/ Gt Rt AR T
7 Coremine Medical https://coremine.com/ izt

1.2 FRIBGE I Bl DAL PR R I8 255 B P2 (Gene
expression omnibus database, GEO) ™ 2845 H 1%
mRNA 5 i GSE44861, 48 4 7 /17 i mRNA & J1
GSE75214 1RS84 s LIARIEMENA% .67 GSE9452
Ko & W 98 K5 B Oncomine 204 % 19 Skrzypezak
Colorectal Statistics IR “WE M EHESE

1.3 DEGs #iik 5 FH R 4.0.3 050 00 1% 45 1
iU i GSE44861 ., RAETENFE & - GSET5214 FH 1
FEARSIEFFEAR DEGs, Fiiik 5 F R 22 Ak B vt
{8 (Abs log2Fold Change) >1 H#1E P<0.05. &5
PR R B0 2 2 PO i DEGs BYZ24E, BRI
AN, 228 DEGs [ 25006 1k Bl R85 m)



- 374 - Traditional Chinese Drug Research & Clinical Pharmacology, 2022 March, Vol. 33 No. 3

—,

14 CHREREPITREE #5524 DEGs 3 A STRING 11.0
s, 22 2 F 5 AE (Protein—protein interaction,
PPL) W 4% 5 LUK 4% s PP G R m, SR
Cytoscape 3.7.2 K {FSZEIRT M4k ; 1 FH CytoHubba fdi
13T Degree B34k H DEGs PPL HEHIT 10 2%
HEREPY

1.5 RBESE AR DE R 58 A 4 S i GSE9452
Skrzypezak Colorectal Statistics L H R BB EEAE
UEAE , JE T RO KB PR A O B B PR 7 B 4
FEASIEFHEA P LL R R GraphPad Prism
9.0.2 A HATGE T For B, R BHPEREAR 5 IR H A
MFRIB A TARBOOREAS ¢ K50, Jr 2257 M R E
TSR] Weleh #2455, DL P <0.05 25 BA 5
B, GERUFALEIEAT L, w5, KTE 2 D
UESE Y 28 S B B e 20 0 SO SR R S A
WFETREELE R, A X LE G BE R AT BB 2 5 SR 1
Jr—4h E g A R

1.6 PATRRE N C157 TUR SIEJS 1 O B N A

GSE44861: CRC FEAS vs IEHFEA

204 °
15

10

_lﬂgm(P {ﬁ)

Padj<0.05
* down

o " w

logZ(fold change)
B2 #ZEME(CRC). RIiEMMR(IBD)ERRIEERENLE

PR, TEBE A AR EA R B (Coremine
Medical ) F1##t P <0.05 H2#p (rhie N RILAIE
IO S, R X % bR LA A 2
AN HT 10 firbgy, et gk, JEFIH Cytoscape
3.7.2 HePR R - 4

2 R

2.0 BB RS E L R GSE44861 A1
56 NS E AL I 55 M RS RIEN:
W95 0 i GSE75214 A% 82 A~ RAEM: M i W 1 1
HA T 11 AIEH W LR 2, B0 uE4E 5 5 ik
i GSE9452 415 21 A~ sAEME Wi i b e 2
5 IER W B S 45 H s B SE Skizypezak
Colorectal Statistics 7 36 45 HL W 414 M 24 4~
SiHpE AL,

2.2 DEGs fiiie  Z5F VLK 2, K 3, i 5IEFFEA
T, GSE44861 ith HR134, B DEGs 4244,
GSE75214 i i FAFRAEEA DEGs 1 1754, ]
“1.37 TR AL IR A5 BIZ2 4 DEGs 173 4

GSE75214: IBD FEAS vs IEHREA

354
30 N o
25
= .
& 20
& o154
|
10
5-{Padj<0.05
* down
0"
T T T T T T
4 0 2 4 6
logZ(fold change)

Figure 2 Differential expressed genes of colorectal cancer(CRC)and inflammatory bowel disease(IBD)volcano plots
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Figure 6 Expression difference of top 10 DEGs in colorectal cancer(CRC) validation set

TR ZERE o LI TR o 18 BB Gk
JOE B8 8T S ARAE R W s A A i JRE B B DAL, LA
AR TR BB T N B S R A S T
A2 5 RAEVE RN R DIRE™ . S Seie " A B,
AL T SRR Th 4007 A AN R, JFIER
BB TR R X — kB, ek T RAEE
fa Al , HAMIN T 7K1 55 JAE 1 Mo s 7™ o A JEE
RIEMSG . J5—J5i, T el E 5 Th 40
R R ORI N AR T ERs L B
[7] PTGS2 ik ML A A A B S A7 A) e e ok
IESIE IR A B M b RS P[RR B A FE R

SiE PRI -4 B B G A R b B 4 T S E

SERPINE1 2 £ %5 g It 32 3% 4 300 1) 500 i 2 06 ol
b1, HSE L] SEHURT R R G REMH, Jf
SECMARTE B o AR S R E P e T i bk
B, Meta 001w, RIEVEIIG BE G IS FIE
AR B XU g TE 5 AR 2.2 485 T il B S LA
P I 9 A R A5 1 i 3 SR A i A oy 9 i 1 W s 1)
M EL 3 [ A R e AL B AE T IR, DS —
TEREIE 5, SERPINEL 415 5 AR TE 1S g &
A I R SE AT N AEAE B VDA DG, A R
SERPINEL [RIFEZ: 5 T 45 M Wi — 45 15 s i e Ak



P LR E202243AFIBELAIM . 377

pURES AEFLAT B4 2 AE Tk o — 45 B e 5 AL TR AR DA
3.2 Py ahr B TOCHEN BN RI R S A WA T I RE A R AR - 25 200

®3 ETREUMF-SEMERUXBERNPATNER

Table 3 Predicted results of traditional Chinese medicine based on hub targets of IBD— CRC transformation
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Figure 7 Traditional Chinese medicine—targets network based on functional clustering of hub targets of IBD-CRC transformation
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