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Screening of key genes for “inflammation-cancer” transformation of pancreatic
cancer and predictive analysis of intervening traditional Chinese medicine
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Abstract: Objective To screen the differentially expressed genes (DEGs) between pancreatic cancer (PC) and chronic pancreatitis
(CP) tissues through bioinformatics techniques, in order to predict the traditional Chinese medicine (TCM) that can interfere with the
“inflammation-cancer” transformation process and their the potential therapeutic targets and mechanisms. Methods GSE151945 and
GSE30134 gene chips were obtained from Gene Expression Omnibus (GEO), and R software was applied to normalize the data, screen
DEGs, and perform gene ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG) enrichment analysis. The protein-
protein interaction network was constructed by STRING database, the protein-protein interaction network map was created by
Cytoscape, and the hub genes were screened by CytoHubba plug-in. R software was used to analyze the effect of the hub gene on the
survival analysis of pancreatic cancer and screen for genes that significantly affect the prognosis of pancreatic cancer, visualized by

Kaplan-Meier curves. The above genes were mapped with Coremine Medical database to predict potential therapeutic TCM. The
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chemical components of the TCM were obtained from TCMSP and TCMID databases. The network diagram of “TCM-component-
target” was constructed by Cytoscape, and the key targets were screened by CytoHubba plug-in. Results A total of 178 DEGs were
screened, including 88 up-regulated and 90 down-regulated genes. DEGs were mainly involved in biological functions such as virus
life cycle, extracellular structure, extracellular matrix organization, and covalent modification of chromatin. KEGG pathway analysis
showed that DEGs were mainly enriched in human papillomavirus infection, shigellosis, Huntington’s disease, cancer proteoglycan,
and mitogen-activated protein kinase (MAPK) signaling pathway. A total of 20 hub genes were obtained, and survival analysis showed
that adhesion-linkage-associated protein nucleoprotein vinculin (V'CL), heterogeneous nuclear ribonucleoprotein L (HNRNPL), small
ubiquitin like modifier 3 (SUMO3), integrin subunit alpha 3 (/TGA3), integrin subunit beta 5 (/TGBS), syndecan 1(SDC1), and neural
cell adhesion molecule 1 (NCAM1) significantly affected the prognosis of PC. The potential TCMs that can interfere with the
“inflammation-cancer” transformation process of PC include Xiakucao (Prunellae Spica), Jinqiancao (Lysimachiae Herba), Zisu
(Perilla frutescens), Shengdi (Rehmanniae Radix), Chishao (Paeoniae Radix Rubra), Tusizi (Cuscutae Semen). Conclusion The
transformation mechanism of “inflammation-cancer” of PC is complex, and TCM can interfere with the “inflammation-cancer”
transformation process of PC through multiple targets. This study will provide a reference direction for the study of the pathogenesis
and therapeutic agents of PC.
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I R e DNA 4546 % H 4 (chromodomain

helicase DNA binding protein 4, CHD4). B-2 fi¥kE
F (beta-2-microglobulin, B2M). ZHZHH1I55 48
85 H -1 (tissue inhibitor metalloproteinase-1, TIMP-
D, fHEREE T E6EHE 1le Wi (chaperonin
containing TCP1 subunit 5, CCT5). RAS J&HEK 5
R (member RAS oncogene family, RAN)D. %
ZEE AR 1 (syndecan 1, SDC1). &4z it
77F 1 (neural cell adhesion molecule 1, NCAMI ).
KN % BE-RNA A Bl B ( phenylalanyl-tRNA
synthetase subunit beta, FARSB). %At — A%k
18 H L (heterogeneous nuclear ribonucleoprotein L,
HNRNPL) . VB R AH G & A 3 (lysosomal-
associated membrane protein 3, CD63). F:Jii 4 JE &

& 2 (matrix metallopeptidase 2, MMP2). /NZ &
FEA& 1% 3 (small ubiquitin like modifier 3, SUMO3).
42 o3 (integrin subunitalpha 3, ITGA3). &
% PS5 (integrin subunit beta 5, ITGB5). A" CDHI.
UBE2I. STATI . VCL. CREBI . CHD4 B2M . TIMP] .
RAN. SDCI. CD63. SUMO3. ITGA3. ITGB5 N I
WHFE A ; TGFBR2.CCTSNCAMI FARSBHNRNPL .
MMP2 N N EER
25 KBEEMEGFSH

X IR S EE I R 5 i R ) OS FH DFS AR
PEFEAT 08, AR 7 ANFER (VCL. HNRNPL.
SUMO3. ITGA3. ITGBS5. SDCI ! NCAMI) &.%%
S IR TS . b VCL. HNRNPL. SUMO3.
ITGA3. ITGBS {32154 OS MK &, NCAMI



FED 20224FE87 $53% H 158  Chinese Traditional and Herbal Drugs 2022 August Vol. 53 No. 15 * 4799 -
KEGG pathway (up) Go (up)
viral carcinogenesis . viral life cycle L
shigellosis- [ transforming growth factor beta receptor signaling pathway - ]
regulation of actin cytoskeleton B response to transforming growth factor beta- °
proteoglycans in cancer o regulation of protein import into nucleus: -
osteoclast differentiation ™ regulation of protein import - .
nucleocytoplasmic transport . —IgP regulation of cysteine-type endopeptidase activity ] Z&i
NF-kappa B signaling pathway: 0.270 positive regulation of viral process: .5
lysosome: ® I 0.269 positive regulation of viral life cycle- « : g
huntington disease: [ 0.268 positive regulation of production of molecular mediator of immune response: = ®3
human papillomavirus infection o ¥ 0.267 positive regulation of cytokine production involved in immune response - ® 9
human T-cell leukemia virus 1 infection . ° B movement in host environment. e
hematopoietic cell lineage. « 2 interaction with host. . “lgP
focal adhesion ] :3 integrin-mediated signaling pathway. « 2
e 4 g gnaling p y 2.0
fluid shear stress and atherosclerosis . ®5 extracellular structure organization ™ %g
Epstein-Barr virus infection o e6 extracellular matrix organization- o Bi7
endometrial cancer .. entry into host. . 1.6
ECM-receptor interaction: = cytokine production involved in immune response.
bacterial invasion of epithelial cells: o cellular response to transforming growth factor beta stimulus - ™
amphetamine addiction .. cell-substrate adhesion- °
adherens junction.. cell-matrix adhesion- o
0.04 0.08 0.12 0.06 0.08 0.10
enrichment ratio enrichment ratio
KEGG pathway (down) Go (down)
¢GMP-PKG signaling pathway. regulation of polysaccharide biosynthetic process-
transcriptional misregulation in cancer-  ® regulation of glycogen metabolic process -
thyroid hormone synthesis:* regulation gf glycogen blosynthet%c process-
renal cell carcinoma-- regulation of glucose metabolic process- ®
relaxin signaling pathway- . regulation of glucan biosynthetic process: - K
parathyroid hormone synthesis, secretion and action: e ~lgP . regulation of endocytosis. ° 3
mitophagy-animal- - Lo regulation of cefllular carbohydrate metabohc process- . : 451
MAPK signaling pathway oll: regulation of carbohydrate metabol1c process ® ot
longevity regulating pathway-multiple species - 0.6 regulation of carbohydrate biosynthetic process- ® e
hedgehog signaling pathway-- 0.4 polysaccharide metabolic process- . :g
GnRH secretion- M interaction with host* L ~IgP
gap junction: - .2 histone quiﬁcation L 18
estrogen signaling pathway- : 2 glycogen metabolic process: \ 1.6
dopaminergic synapse: o o5 glucan metabolic process- . 1' 4
cushing syndrome:  » ®6 energy reserve metabolic process- . 12
cortisol synthesis and secretion- energy homeostasis -
cocaine addiction covalent chromatin modification- [
amphetamine addiction: - cellular polysaccharide metabolic process- °
adhesion junction- . cellular glucan metabolic process- .
ABC transporters: - cellular carbohydrate metabolic process o
0.05 0.10 0.15 0.04  0.08

enrichment ratio

enrichment ratio

2 GO BEENHS KEGG B EE D
Fig. 2 GO enrichment analysis and KEGG pathway enrichment analysis

EFRIEN OS RS I Z: VCL. SDCI. ITGA3.
ITGBS5 1572154 DFS fAfER R 2R o iR P ol Bk
JeE 3 OS 11 Kaplan-Meier HHZE WLIE 4, X ik Ry
345 DFS 1] Kaplan-Meier #i2E WL 5.
2.6 BIERTHRARTN

L 7 NS Coremine Medical 4
Wi, DL P<<0.05 AtnifE, BEIEERITHZ, W
F 1. ETHEAER S, BE, &85, &
o\ FRAT BAATERNGIE . V5 KR 35 IR h
B WA HRAITRES . LRI e A
W, HERE, ERAGYETEIRKHEH T CP
5 1R 196 9T, WO Tk — 8 i 23280,
TCMSP 45 e Hp 3R HL 3k 6 Wh o 24 75 PR R oy FIE

FEE R, 1930 85 R Ry, 1439 METHE AL
£ Uniprot 8 7 Hoxt 13 5 745 F I AU A7 BE K]
e FTEA, TReh] “ 2R R MK
LK 6.1 H CytoHubba fif4 degree &.i2: i i%k i HE
FITT 25 MR FEULAR @R TR, Bk 6
W Hh 24 (R 1R A3 3 S 5 R 5 A R R A
L1 1 (prostaglandin-endoperoxide synthase 1,
PTGS1). HiZIIRERAMIALEE 2 (prostaglandin-
endoperoxide synthase 2, PTGS2). %32 R4S
[Xl¥ 2 (nuclear receptor coactivator 2, NCOA2).
2P 524K (progesterone receptor, PGR) Z§3E[A],
A RE O TR« R K I AR R AE
2, WK 7.



= 4800 -

FED 20224FE87 $53% H 158  Chinese Traditional and Herbal Drugs 2022 August Vol. 53 No. 15

FINRNPL— i

MMP2 y
B2M ~Spe 1—;? NCAM1

3 I 20 IXBEFRRIDER PPI WK
Fig. 3 PPI network of top 20 key genes

3 it

JoR g R AR FE B I 2 —, 2 — T
SRR 98 RE X B AU RE, CP 2 L R BB R 2
— 290, WFFER I CP B R R A B IR R A
— M NBEE N 2.3~18.5 £, H AL IR AR 2
L T P B (1% JR s e oz PR R 3031 3
[ —IRBABIIE 7, 581 44 CP HRE7E 5 RV
6 Btz IkE, Mzl CP 2 & A4 17
BIWFE Ay 5 402, CP A8 BARHLE] AN 17, A
W9t iE I GEO 4 & T #k e 5 CP 8 FE AL
Jr, il R BAE 4 DEGs, 153 88 > EifFEH,
90 ™R HERA .

i GO M KEGG & £ 77tk DEGs #E47 Lhifie
R, AR, GO B4 o ER, Lif
BN TP Ko E A A A A s SR A 2

) HNRNPL 1TGA3 ITGBS i
1O % highexp (N = 89) 1.0 | s, highexp (N=59) | 107 % high exp - (N =389)
3, lowexp  (N=89) lowexp (N =89) b lowexp (N=89)
5 L% Uy
081 4% 081 11, 084 1
Y i._. 1 ‘:I\.
5064 L @ 0.6 506 1}
& ' \ g % ;—H; Yo
04 L S o4 y oy A
L1
0.2 - - - 0.2 - - 0.2 -
log-rank P = 0.046 + log-rank P = 0.009 log-rank P=0.012 .
0 HR =1.52 (95% CI, 1.01 —2.30) HR = 1.77 (95% CI, 1.15 -2.72) 0 HR =1.72 (95% CL1.12 -2.62)
0 2 4 6 0 2 4 6 0 2 4 6
A A Ta)/4F A A T4 A A7 Ta)/4F
NCAM1 SUMO3 ) VCL
L0+ highexp (N =89 107 %y high exp (N =89) 1.0 highexp (N=89 .
1 Jow Cxpp (§\1 = 89)) T lowexp  (N=89) H oy expp ((N = 39))
081 1k 081 'h 081 L
4 '._ 1L :1'
¥ o064 ! ¥ 06 b\ 5 06 4
& R V. 7 T & | e
0.4 Y N T 04 { H g4 .
024 L 02 02 -
log-rank P=0"- H _ log-rank P =0.041 ! -
— 0 _ log-rank P =0.022 ] og-ran .
o HR = 0.442 (95% CI, 0.289 —0.677) o | HR=162 (95% C1, 1.07 ~2.46) o | HR = 1.54 (95% CI, 1.02 —2.33)
L : v T T T T =T T T T
0 2 4 6 0 2 4 6 0 2 4 6
HE A I TR /4 HEAF I )/ HEAF IR T /4

B4 XEERFEITERIRE OS MR

Fig. 4 Effects of critical genes on OS of pancreatic cancer

MANEERTZHZR o IR IR BE AR A SR e VR 9T 1)
HARYT IR —, HEA RS VI G I 2L gk I e 4
PER, BASEREL, AR RNADFENR AP, 18
Joa BB LE IR e ) PU R B S T o hig FBY. H
AU AT T 5 H R 1 R A2 T e 5 I 0 75
(hepatitis B, HBV) J&JLAHCEY, H HBV &G &
JRRRRIRE O AT BEVERE I 24%030), AT RENLEHI N HBV-X

R R 23 N 2k I 18 5 i R T U LRE-3 -2 T g
(phosphatidylinositol-3-hydroxykinase, PI3K) /&% ¥4
B (protein kinase B, Akt) 8B {E 3t i i i3
VERE L= ARLA S I1: PO b 1 B P T s 9 i DO R g e d
A PR EBR LM R R A WHE S . TR
RERFESSHEARME. FOmmENEm. 4
B AR IR AL FE A2 2D (lysine methyltransferase



FED 20224FE87 $53% H 158  Chinese Traditional and Herbal Drugs 2022 August Vol. 53 No. 15

ITGA3
LO = highexp (N=34
L e lo%v cxpp ({N - 35))
0.8 Ly \ L
54 0.6 ‘1
&
04 .
0.2 L
log-rank P = 0.009
HR =3.34 (95% CI, 1.35 -8.27)
O T T T T T T
0 1 2 3 4 5
HE A )/
SDC1
1.0 = highexp (N=34
i ﬁ—'—'-l low oxp (gw - 35))
081 o
¥ os 1 )
:H_l | -
0.4 —|
0.2 L
log-rank P=0.013
0 HR =3.26 (95% CI, 1.28 —8.27)

o 1 2 3 4 5
HE AR [A] /4

= 4801 »
ITGBS
1.0+ ™ highexp (N=34)
T lowexp (N =35)
084 M|
1
M 0.6 L L =
% Ly,
bl 0.4
o2l L ;
log-rank P = 0.024
0 HR = 2.74 (95% CI, 1.14 —6.58)
0 1 2 3 4 5
HAE I TR) /4
VCL
1.0 =, highexp (N =34)
7A_'_-LL lo\g:expp ((N =35)
0.8 R
.
# 0.6
Jl k
# 04 %
0.2 |
log-rank P=0.001 |
o | HR=562(095%CI, 2.06 —15.4)

o 1 2 3 4 5
HE IR/

E5 XEEEIRARE DFS K
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