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Abstract

Objective: The differentially expressed genes (DEGs) in pancreatic cancer tissues were studied by
bioinformatics analysis, which provided a new way for further experiments and diagnosis and
treatment of pancreatic cancer. Methods: Analysis from the national center for biotechnology in-
formation (NCBI) public gene chip databases (GEO) gene chip data (GSE15471, GSE16515), which
include the pancreatic cancer and gene expression data of corresponding normal tissues using
GEO online analytical tools GEO2R respectively to analyze two gene chip, preliminary screening of
pancreatic cancer and normal tissue DEGs. Veen analysis was performed on the two groups of
DEGs, and significant DEGs were obtained. Functional enrichment analysis of prominent DEGs was
obtained by DAVID online database analysis. Meanwhile, protein interaction network (PPI) was
constructed through String online database and ANALYZED by Cytoscape software. Results: A total
of 111 prominent DEGs were screened out, including 84 upregulated and 27 downregulated genes
(logFC| = 2.0, P < 0.05). Enrichment analysis showed that prominent DEGs were involved in the
following biological processes: collagen catabolism, extracellular matrix tissue, collagen fibril tis-
sue, extracellular matrix decomposition. The cell components include: extracellular space, extra-
cellular region, extracellular region and extracellular matrix. Molecular functions include: extra-
cellular matrix structural components, calcium ion binding, heparin binding. Results of KEGG
pathway analysis showed that prominent DEGs were mainly concentrated in cancer, small cell
lung cancer, protein digestion and absorption, pancreatic secretion and PI3K-Akt signaling path-
ways. PPI analysis of proteins encoded with significant DEGs revealed nine key proteins, including
COL1A2, ALB, COL12A1, COL5A1, COL5A2, COL11A1, MMP1, ITGA2, and COL8A1SKA1, thus deter-
mining the key differential genes. Conclusion: Our study indicated that the key differentially ex-
pressed genes between pancreatic cancer and normal pancreatic tissue, and explored the interac-
tion relationship between the key DEGs, providing a new direction for the follow-up research and
diagnosis of pancreatic cancer.
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(2. RZH RIS W AR 748 2O R 29T 2+ e UIRUA B0 . A BT FUR MR 1) R A 5
FERRAE, UL RARIEN MM L U E A 5, SRR AR, TR Sk R i B 25 0k, (e ik 1 AR
ML T e A ML P AL AR . EDRS R Dl BAE BB AR, lR T AR S S . AR A, JE
REAE LA AT [ BB 2 A B AT A R R, REAS B R 55 G I IR 3 IR AR AL 4 1 22 e Rk
K (DEGs), N RAE-F IS W a7 R Kk ds . A AT AN 1 363 B8 Fr 24 5 (GEO)
TSRS B, 45 2B S HON B IR R IR AL SR R DR s b — 2B o W P2 30 R AR e O B 2 e ik
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2. ENERE
2.1. #R

DL “Rfp i g, N2, RIA” o, 763 B E LAY ARG B ONCBD IS B GEO
R R BN T 560 N T NSRRI 1 3E K0S A $4E (https:/www.ncbi.nlm.nih.gov/geo/) [3]. HR¥E [F] 2 ]
SIS 6 0 BT BT ASSE RS FLAL A A R IR BRI AR AR B RS bn i, &0 it — D AT AN S HERR R4
TSR], I T AT OS5 GSE15471. GSE16515 ML ¥dE . %5 GSE15471 A
HIREE T 72 DFEAEIE, 4 36 NMEIEREA, DK 36 MIRFEA. g5 GSE16515 HEALE r #idE
BET 52 MFEAR, 5536 MEFEAT 16 PMRHEREA .

22. FE

2.2.1. % DEGs %

GEO2R }y GEO #i#fs PRS2 L1+ RAB T BT NTEL AT M. TEHATHIE b, BAd e 175
$(JlogFC| > 2.0, P < 0.05), Z7I5F4 5 GSE15471. GSE16515 K0 R GEBAR ST A, 2 )5, 8
i Ecel BB, #1543 imi% th R e 2 28 DEGs [3]. #%%, f#H Venn diagram webtool #£4T Venn
5387, Venn 23 M i iR 5 GSE15471. GSE16515 WA R #4411 20 BT 3 DEGs B E &5, %%
RAFHI ML E B HL 0 € LR # DEGs.

2.2.2. ¥ DEGs B GO IR KEGG B EE S

KA T e & LA 5T OB F 2 3% DEGs (05T, DL T fi#53% DEGs (1 H B2 t W e Th fE i 2
glE. Hr, GO DjResrtr A F(BP). AR (COMISFF DI RE(ME) =AM/ 4H . KEGG 1E
ANTFEDBAEEA RS TR EA . YRR, SRS E AR, w5 AR kR, BRI
R AR E R . 75 DAVID X _FIR§iE H 12 % DEGs 17 GO+ KEGG 1@ #% & 7511 [4]

223. ERFAEENER - ERHEEEAMEPPHRIEE

STRING 7E&H 2 Xt 5.2 DEGs #47 PPI 434, FfH Cytoscape #f*%F 4zl PPI 73, 53¢ HE
MHEAEH KRR, LAGiL H %8 DEGs [5].

3. &R
3.1. BEERERGIE

AW FEIESE T ANIER 5 Fr (GSE15471. GSE16515), Mo, GSE15471 R AREA 36 ], 1EH
FRIRAHZIREA 36 15]; GSE16515 NIRIRFEALGUREA 36 4], IEH BEIRALIEEAR 16 WI(FE 1), Bt LR
FEHFEARFIE R FURFEA, R GEO2R fEZ It LHEXT AR AT /b, AR % 1S4
(JlogFC| >2.0, P <0.05), GSE15471 #if#iig i 239 4~ DEGs, _LifiZE 3K 205 4, FiZERER 34 4,
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GSE16515 Wikt 396 > DEGs, FHZERFER 301 4, FHZERREE 95 4o o 4 I RS Fr i ik i
()22 57 2L K 34T Venn 204, 1924 DEGs MIACEE(E 1) i, Bie A2 111 NEREEN B3 DEGs,
Hor 84 A~ 3% DEGs i, 27 A~E3 DEGs i,

Table 1. Two pancreatic cancer microarray databases derived from the GEO

% 1. GEO HiRE R EE R T A A

R g R A I G A R B
GSE15471 36 36 72
GSE16515 36 16 52

GSE1547

GSE16515

Figure 1. Venn analysis of DEGs
1. DEGs 4B 234

3.2. B DEGs B GO ThEE X KEGG B ESE

DAVID 7EZH 4 B 73 )i, 23 DEGs B GO Difig s S R AE LW s IRIE & B 0 Al . 4ali
SREESTHR . LRI H S AN E SR A RS s AR Y. REANEIRE . AN ARAA o)
TIIRE: AMANEEAE R B TSRS S (K 2). KEGG @& E 1, BlE ¥ DEGs & & T
RE R EEAL R, JBE R 3 WA PIBK-Akt {5 5@ B« /N AR AT o

Table 2. Gene ontology (GO) function analysis of differentially expressed genes
2. ERFREEREN GO ThEEST

s GO Aif B RS R P
Ety/bur GO: 0030574 JB I H g AR 12 7.7E-14
GO: 0030198 2 P A it 2 24 15 6.5E-12
GO: 0030199 J2 DR 4T 4 2H 21 8 2.3E-9
GO: 0022617 2 AN EE 5 4 fi 8 2.7E-7
Y 4> GO: 0005615 I AR 37 5.2E-16
GO: 0005576 HaAR X 35 3.6E-12
GO: 0005578 AR A L5 15 1.1E-9
GO: 0070062 IRV 41 4.7E-9
s> FUIRE GO: 0005201 S 4/ 5 I 5 4 B 7 1.9E-6
GO: 0005509 PR aE 17 2.0E-6
GO: 0008201 LS 8 3.1E-5
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3.3. EBHEENEPPYS XRERRILEHTFE

223 STRING fEZH ¥ e 4248 21, AT 75 36 s 2 2% DEGs Fr #3 1) £ 1 5 2 1) (R AH LA H
KFRo B2 BRRBRATHE AR I 54 AN ALK 158 HEAEH KRR B4, ¥ STRING 7 #r4h
T # S N Cytoscape #fF, 734 COL1A2. ALB. COL12A1. COL5A1. COL5A2. COL11Al. MMPI.
ITGA2. COLSAI % 9 AN 415 1E 5 R4 5 DEGs gl i 8 A BN ZAH EAE R E A .
Hafid L b B ) B B R € N OCHEE DEGs,  JE s OCHE DEGs BIAH B &R 77 XL 2(B) s .

COL5AT pmP1

doLsaz //

COL11A+—ITGA2

(A) ®)

Figure 2. (A) The protein-protein interaction network of the differentially expressed genes, yellow
is the 9 key proteins mentioned in the paper, and pink is the remaining protein; (B) The pro-
tein-protein interaction network of the hub genes

B 2.(A) £3 DEGs K PPI, EIFRERBHAXFMUEN 9 MRBER, MEARKHER; B)
XBREOEEMWLE

4. Vg

AR, JHRME O ot I R B AIBE T S G K S AR R P R, 5 AR AR AR 3N 3%~6% [6]. Ji%
Pl BT SRR, IR R R AR RIS RSN, (RIS el T g e B2 W R B = . IR R
Hid 3/4 WS T BRI BIE S B2, SEURAREERE, R TR MUEEIET R K
AR SR E T ARIGTTAL 2 . BRI L, R 20 5L A2 W LAGET BRI TT #E R T R
DAL, ACHE FEiE I 7E GEO i e B A B AR OCAE 2, AT S R i i A R T i i 2H 2 f 5k DR 2 85 s
T GEO2R 74T E.. Veen /0 HTALBEEHE, 454 DAVID. STRING %54:4015 8 5E FE LL K AE W15 B2
X & 1) DEGs #4704, #&J515%) COL1A2. ALB. COLI2A1. COL5A1. COL5A2. COLI1AIl.
MMP1. ITGA2. COL8AI %% DEGs, tHR T IEH R, XLk DEGs RiA B2 F (L A)
B Y (0 3 R o AR 20 T BT AR TR e o< B DEGs ThaE & 20T T3], HEES 5 E A AR
AR HLR . NIRRT A S IR GSEDRE. B AT SRR R, ARk
HiX L 5 2% DEGs (11 GO KEGG & S8 B 71 15 e (1 26 i Jie A mT e B AR o

FETRIE N 9 4N K DEGs 41, COL1A2. ALB. MMP1. ITGA2 A& A TR & LR (R K] . BEAE AT
FRH MMP1. ITGA2 3Rk 5 S e A RS 6 5[7] [8]o MMP1 S5 HBK R ) ThEe A %,
HA TR S 58 =15 SRR R E9] [10]. HEATFLI, ITGA2 HF mRIATE S T i 71 iR
PR £ L ) 42 2 1 L 84 S5 R BE [ 117 [12]. COLTA2 i BAZ 7 R SR AR £ 5| i 3ok [ 3 138 B o s
HEERIAFEEEZAE[13] [14]. AWFFLERY, COLSAL FEPR B = 5 /N BT AT FE & B, $m e
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SENE SN R RBUREE R G2 S BRI E S o 5 F ALB, WFFEHER ALB FEH 5A R Fa 2 ThAE IR E9[15]
[16]. AT LI COLI2A1 7 RIE S EH R NEAMIE, He BmaiksigsimE
LB, COLI12A1 BRI RE SRIE, SIRMMIM TR, £ e bt THSm BRI, ©f
SERE AR A JE AT REAC 2R FI[17] [18]. COLSA2 JEA7E B 5 5 #ie i #eik, 51ERIITRAN V AL 5
BAMNRIEART 2, HonBEWGEAE19]. COLSAL 7EFLIME B8 hRIEE T EH IR, THE=
FMEFL IR R R E TS, HESETEAZHRE, —TAEY, COLSAl WA S HME B EBEN
TifE A 5%, Himgik B i) SR A7 34 COL8AL (IR IA B3 AL /7 Tl 5 2£[20]. COL11A1 [ it 750,
{H COL11A1 5 2 & Stickler ZE A fiEAH K. COL11AL 20 T4 tafhk 12p13.31 MAEL4 &= A 1 E &Y 2,
. TRITALR P RIE, S 5EREMRIRGIREAIE S . COL1IAL S51EEMIRE KA K e L&
2 5677 P ShREBLC W BT 7T[21] .

5 BRTR, 25 SCHIFAE 0% ) 3 DEGs 1 MMP1. ITGA2 75 %55 5 R S48 Ie A BLTUS A 55,
X SEATHIHE T 45 R — 3. FA1E21 22 DEGs 1 COL12A1. COL5A1. COL5A2. COL11A1. COL8AI
IR FLAE g vh R P B ROME T, {FR 75 2 I B2 IR IR PR S £81) 46 1IE AN Ak Py &b SIS BF 2 2511 S LA
R iR 5 A R J CA BT TT AR AN . AR LT BRAE AT TE 1 G AE MRS SRR YT B 2L, Dt — 2B ) SR I B
RS G B EE N RLR.
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