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Screening of esophageal squamous cell carcinoma-related genes and prognosis analysis using

bioinformatics
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Guangdong Medical University, Zhanjiang 524000, China)

Abstract: Objective To screen the prognosis-associated genes of esophageal squamous cell carcinoma (ESCC) using
bioinformatics. Methods The differentially expressed genes (DEGs) between ESCC and juxtacancerous tissues were screened
from GSE17351, GSE26886, GSE 77861, GSE 161533, GSE 20347, GSE 23400 and GSE75241 in GEO database, followed
by GO and KEGG analyses. The hub genes were screened by protein-protein interaction (PPI) network. The correlation
between hub genes and the prognosis of ESCC was performed by the Kaplan-Meier method on TCGA database. Results A
total of 775 DEGs were screened, including 325 up-regulated and 450 down-regulated genes, which were mainly involved
in extracellular structure, extracellular matrix, and cornification, as well as in IL-17 signaling pathway, extracellular matrix
receptor interaction and cell cycle. Twelve hub genes were screened from the five PPI clusters, including UBE2C, MCM?7,
COL3A1, COL7A1, COL5A2, COL4A1, CXCL10, ANXA1, NMU, ISG15, LUM, and CCNA1. The survival rate was higher
in MCM7 downexpression group (P=0.047), while it was lower in CCNA1 (P=0.025 ) and ANXA1 (P=0.035) overexpression
group. Conclusion MCM7, CCNA1 and ANXAT1 genes were significantly correlated with the prognosis of ESCC.
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BHEEIIK A F Gene Expression Omnibus (GEO ) (4}
J% (https://www.ncbi.nlm.nih.gov/geo/ ), H:"1GSE17351
AR P dE 5 BRSNS ) R A
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ikl KB mIm IRAE B FHIE ML TCGA  (http:/tega-
data.nci.nih.gov) B4 T 3%, HAP4s 1 BIE8EEw
LA B 80 A A8 i S A B A OB
1.2 JFm P 25 &k LR (DEGs) # i i
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ffges 2H 2 Z [ 1Y) DEGs #EAT 8 , 1B 280 22 A gk
llog2 (FC) [>1 HAZIEJF 1 P<0.05, HLELPIS F iifi i
HDEGs i IR #f4:Hh ggplot2 B4 1l
K, 25 R B4 i DEGs £ R /4 Robust
RankAggreg M pheatmap /#1722 il 3
1.3 DEGs A A kB & B AR (GO) 24t A KEGG
15 5 B F AT

K H R A4 clusterProfiler , org.Hs.eg.db, DOSE .
enrichplot ., colorspace ZFEFAX DEGs A% LI M1 7
GO TRk 443 HT I KEGG 1Righa i & 501 GO
I E TR R 2 5 1) A )2 14 B2 (biological
process, BP) FE K T At it 4 g 2H 43 ( cellular component,
CC) FFEH A T3 T2 fE (molecular function, MF) .
TEE BT AR b, ] 2 3 RN A 0 e A B 22
FEARBERTEREA M TH R 4R I E AL IE S 19.P<0.05
YRR A, (IR 1A ggplot2 AR 7223
FRIRE
1.4 DEGs %& & ZAF M %5 H7 Fe i i 4200 A H

DEGs $52 % STRING11.0 42 (https://string-db.
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AR R B EAE 3 T T, B R IR EAE S
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A-E. DEGs A HAEM L 5 M55 = 10 I FRERAEMZE0; F. CytoHubba 10 R Fp AR I DEGs SR Akt &
B 3 PPI HAEEE R O BL R 19

Type 11T Alpha 1 Chain, COL3A1) . VII A i ol %
(Collagen Type VII Alpha 1 Chain, COL7A1), V AU )i
02 4% (Collagen Type V Alpha 2 Chain , COL5A2), IV %I
il 4% (Collagen Type IV Alpha 1 Chain, COL4A1 ),
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WG BT
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T B A — A M 2 AR 2 et A, SR FH 3
K e A TR SE I 1 & A R Rt i, 4k
BRI % UM R S &2 K . AR AT
GEO i s ESCC 1) 7 MRS, FIF A1 B2
D7 X SR E A TR AT A58 12 M0
A, HFFfMCM7, CCNAL, ANXA1 58 6m B E 4
e ailk i

ARWFFENT 12 MO FER BT GO Tife & 0T
RILANXAI/MCM7 EZ 5 4L TDNA XUk . DNA
JUAAS{E FIDNA #5254k, 4% DNA & il (g ik i 45
AWt . DNA & R4S A% Dad B, iS5
DNA & il e\ by 2 g & A= 9K 5l 1, MCM7 1 )3
FIDNA & iR FEAEH], MCM &SR] 8 i
S ZER S SR S s i L AT A i SRR AR
Je RS s B T DA D S A2 A, (2 i g 1 2 A R
J&, Qiu 2™ BIMAL 12% HYESCC LSBT 4% (1)
SIS0 6 95 R i Th MCM7 A S 719, siRNA fil
Bk MCM7 0] & 4] 7 &5 KYSES10 F1 EC9706 £
BRI R AN I | ARV RIS . Qu Y &
TR, B 200 0 9 2 L 5 MCML7 i ] e S sk A b 4
LG58 AR ARAE SR N B AR I BUR RE T, (R &
PEMCMT 1 22 75 0 40 e s FE 8 1) AR A AR R 22
MCM7 = 23K P A T 20 iz 26 35 AR A7 BUS B bR
B, HEA R U E AR v . ARBFIERT 12 4
B 17 KEGG & 4E 70 Mk & BEMCM7/CCNAL
BT AN M R (55 %, HESCC i MCM7 3Rik
K5 BB A A TS B VARG, 7R MCMT Al P 7E
YERHMESCC B W AEAF TR ARG . FERIY, 5K
0T B IRMCMYT. iR 2 11 P53 48 PSS R ml 1 £
RIS WA TN A A7 BUS AR B o DA A SEHE
FEERIER, MCM7 b K- 5 B8 S % VI C
SR, EHEEU 5% BMCMs 515 R 52 X MCM4,
MCM6 5 &8 B B AR IR A MM . 28 L RTIA,
MCM7 ZAREVE AT ESCC B A A7 1 N & M A
Gl o A NI A FESCC g A7 s bras
MTCGA $dig 1% F 4L ESCC £ BIA e KRB /b
RIIMCMT (= FRB 4 B A A U I TR R 4 AR
& (P=0.047), RS SR SCIRIGEZE SAMCMT =3
IR R AR A R RIS A8, — R
AfEEP=0.047 R GHA 0B 22 R IEAE 0.05, 4
REA R I MCMT Kik/K-F-5ESCC B 15 1) 1 2
Ak s 5 — i, f TR B 80 19, P ECE
BEL, 5 9 A 22 1 B BB 41 o 45 SR 0 T Sk e —
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AT RAIE . 2B BRA PR ARSI RFEAS, TF
FEMCM7 k7K HESCC i HUs ARG
CCNAL W55 3Rk 5 2R i As i A
eI G, AWFST R CONAL kg gk
TER R IRH B K (P=0.025), #&/R CCNAT ik
K ESCC (B W S A ek . 2y, He 1Y
KILESCC o1 CCNA1 mRNA 7K HL AR I I 5 2H 21
BT 10 £5L) L 25 70% FUESCC ¥ CCNATL #ik
JKF-_E 3, CCNA1 mRNA i 3k (1) & AR I R 4
BRI b LA R R I AR 2R R IR A TS
(TR EAF M B AL R) URRIR A 22, WFoT 4 R4
/RCCNAL 7EESCC & R h BAT sEEAE ], Jf Bl fig
YENESCC TG AE bR ANGY P #E 5 . Chang 25
W5 LB, #F 530 25 B e e h CCNATL FE 5
DUR S 200, H.CONAL i3 Fk pY B & To it e A= 17 1)
BEA; AR T, CONAT 2 #E5A 1
T2 L e £ ) A A AR R AT R AR AR L
KA TS 4SS B 2%, P IR 45 SR R CCNAL 3
FEIRTTBEA BY TR Ak s s B W i v sl , -
A A REFF R A FARMAR Y o ASWFIE 0 A0 Fk L i
fTKEGG i 53l It & 5 E FIMCM7/CCNA1 F- 535 I
200 M JE 301 £ -3 1, JSALLAY , Zhang %™ & BH IncRNA
LINC00304 7 i 51 JJis 40 g ALl 22 b i 323k i3 T 1E
TS MR AN 2, Hoad ek nT A 2 A T i3]
PRI CCNATL BYRE 33k, I H IR (e 2E A2 Bdia 40
I P 200 8 0 R A B R IR . Chen 2519 R B 17
miR-1271 FIF JH CCNAT A] 41l 40 ff a3 4 . 1245
FUEZE , A BT 0% AMPK {5538 B s 40
AT A1 ) 200 B i 1 8 . A 9 41 CONAT JE[H
AR R AR R FL SR IE T ZE 2 Wb s ™, i
FLA TR 00 9 S0 T AT 232 LA 5- UK
W (T 245 1k 4 AR AR A U, AT 25 24 2 e
IRIT R 2R, SEURE TG 2 AFRER K
FLCCNAL FHFRIBESCC BF AR, 5H Sk
HRIEZE R — 3%, $RCONAL B Z235 K il RE T 1 R T
MESCC BHF EAFTUE PR EY . HTFAMS MTCGA
TERIWESCC A I KRB E =2k A AR B B 1
PREE LB REAGIEL 80 1], i T 7 [ N IS AR 3R [
SEE GRS , IF e R I EGH TIIE
ABFIE R AL HE P ANXAL (5 3k 4 5B A 17
AR RIS B H K (P=0.035), $2/R ANXAL FikK
FHESCC E AR M, ANXAL Z&—Fp
PR e P 1 B, S — R % S T T miRNA
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PIRRAS TR 1, SR i 2 PR A G, A0 HG 20 3 5
PAT | AR | R AR R i s Y &
M miR-196a BEMEIE N B BUS I TINAE bRz —,
Y FHMLAR ] BEF& miR-196a i 1 HIH ANXAT 2538 K [
FikS HINEEE R | REMERE, 2K
BLAY, Han 25" B Hg 5 ANXAL 3F 35 1Y Bk % Y 5|
ESCC 48 REC109 H1, K IEE YL ANXAL i3 F 3k Tk
HIAHAE T ANXAT FKIAZKF LR, 4AEsEsE | i iR
ek AN, Hu 25 P #5755 % PE miR-196a 7] AE i
1 ANXAL P ESCC 4 365 | RZBMITH,
miR-196a/ANXA1 Hli B ESCC HUTETEIRITHE AL
Takaoka 252" &30 ANXA1 FICOX-2 7E £ S 9
PR AR PR SZ IR 1 2R3, N fE F B . &
KA WADFIHREANXAL Al {EHESCC i =2 i
B 56 W 4 L2 T ESCC (9 7E T 2% Han %51
WF5% K M ESCC H3% L7 ANXAL /K i 25 T e
NEBE, 27 5 ANXAL ACEF R, T H Rk
SEFhE 2 A5 LA R TCHE A A R A, SRR
ST IE ESCC H U LT ANXAL 2635 7K P-4 fin &
BEVGARMHEE, 25 Lk, ANXAL FikKFEF
FE AN AT AR e A 3 5 AR 28 RS, 1 HaA n]
AR eI PR A E TR YT OO SRV A E R e Wi i,
0] PRI IR £ AR AE TS o AWFIE IR R BLANXAL
FFINESCC BEAAFHEFEL, /R ANXAL FRIAAKF
A FTREPTVE N ESCC BTG A Mbr i S R 40012
Wi e T, S RRAEAH SCHIF Y 25 5 — 0, (R 7 s it
—BUENG RESCC B BIARAS B AH I RE R 21 T
Bk, SR AR PRI 3 BT AT S AR

PEAN, ASCHBAFE U R AR R 2Z Ak . B, % 5T A
GEO ##t FH % 5 PRLES i 38 1 e 4 01l 2 W] — >
BEAE, AR5 EEGE T REA 255 Hak, et
FA W5 BT I AT HOBIFST , A X i A 5k PRl
FTiE— 2 SRR BGTE , R 2 J5 A PR FH P (L 5 T 52 Y
WH 5 fe)e , HFESCC SR G KA e M E L2 T
T R R 52 . R A AL ) S B T TCGA I RE A
AH i (1A BRAE B Bk = S M SR IR I RE AR B T BRI, A&
RATh T 9T 22 () SR an 8 el i S A Bl 4
S R AT SR E AN E— A TSR IR IE

ZE LR, ARBFIER RS R8s S5 A5 R
SERRMIGE S, 238 5 ESCC A7 1R 55 2 B M
KR OHKIMCMT, CCNAL, ANXAL, £ MCM7
fk#ik & CCNAL, ANXA1 Bk ZESCC A fifi)n
ANRHEZE, $R AT EnE N ESCC /& A7 T
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