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Abstract

BACKGROUND

Hepatocellular carcinoma (HCC) is a common malignant
tumor of the digestive system, and its exact pathogenesis
is unclear. Most studies believe that dysregulation of the
spatiotemporal expression of multiple genes is closely
related to the occurrence of HCC.

AlM

To identify the differentially expressed genes in HCC,
analyze their value as molecular markers for the
diagnosis of HCC, and explore the relationship between
differentially expressed key genes and prognosis of HCC
Ppatients.

METHODS

The differentially expressed gene profiles in HCC patients
and non-HCC liver tissues were selected from GEO
database, and the differentially expressed genes were
screened. The selected differential genes were clustered,
and Kyoto encyclopedia of genes and genomes (KEGG)
and protein-protein interaction (PPI) analyses were
performed. At the same time, hub genes were identified
from the differentially expressed genes. According to the
identified HUB gene expression, the HCC patients were
divided into high and low expression groups, and the
overall survival (OS) and progression-free survival (PFS)
were compared between the two groups. Hub genes were
then evaluated for their value in HCC diagnosis.

RESULTS
In GSE62232, GSE67764, GSE89377, and GSE112790 data
sets, differentially expressed genes in HCC and normal

2022-05-08 | Volume 30 | Issue 9 |
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liver tissues were 370, 1386, 76, and 418, respectively,
and a total of 37 common differentially expressed genes
were found in the four data sets. These 37 differentially
expressed genes are mainly enriched in recognition
of apoptotic cells, transition metal ion binding, and
chemical carcinogenesis. The clustering heat map of
seven differentially expressed genes showed obvious
clustering between tumor tissues and normal tissues. PPI
topological network was plotted for the 37 differentially
expressed genes, and there were 42 protein nodes and
145 action relationships in the network, with an average
action degree of 6.9 and regional clustering index of 0.586,
indicating significant enrichment (P < 0.05). CYP3A4 and
CYP1A2 were the first three hub genes among the 37
differential genes. The areas under the ROC curves for
HCC diagnosis based on CYP2E1, CYP3A4, and CYP1A2
alone were 0.83 (95% confidence interval [CI]: 0.74-0.93),
0.93 (95%CI: 0.88-0.97), and 0.96 (95% CI: 0.924-0.98),
respectively. OS (hazard ratio [HR] = 0.57, 95%CI: 0.39-0.84;
HR = 0.57, 95%CI: 040-0.81) and PFS (HR = 0.63, 95%ClI:
0.46-0.88; HR = 0.61, 95%CI: 0.45-0.83) in the high CYP2E1
and CYP3A4 expression groups were significantly higher
than those in their respective low expression groups (P <
0.05), while there was no statistical difference in OS or PFS
in the CYP1A2 high and low expression groups (P > 0.05).

CONCLUSION

CYP2E1, CYP3A4, and CYP1A2 may be associated with
the occurrence of HCC and can be applied as molecular
markers for the prognosis and diagnosis of HCC.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Hepatocellular carcinoma; Differentially
expressed genes; Prognosis; Diagnosis; Biological information
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KRBT KRB E (hub) 2. ARELE T 6hubi B
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H 35 AR BT AF hub B HCC#4 H8L.

=R

GSE62232. GSE67764. GSE8937742GSE112790%%
P HCCAe 5 I LR T £ 7 F 38 KR 55 %370
1386, 7642418/, w3 4E P 3k £ F R A0 R
HITIA 3INEF AR AR E2F 5 TA T @i
R, SRR B T4ESE, KEGGES@E% s £ Tt
FHEBEAERF. 3TA £ F A B F A KT AR R KK
A, MEms s By AR I XA 2 37X B PPl4s
&P HRNEG T S, 145MEA £ 2, B34k
FE#6.9, RIRIEF54H0.586, F & LH(P<0.05),
CYPZEI, CYP3A4F2CYPIA2 A3TA £ A T o487
= Ahubik B ; ACYP2EL, CYP3A44CYPIA2 H HF%
WTHCCH) X4 TARHF ARt 2% (receiver operating
characteristic curve, ROC) T @ #2451 40.83(95%CTI:
0.74-0.93), 0.93(95%CI: 0.88-0.97)#20.96(95%CI: 0.924-
0.98); CYP2E1 & &£ 210S(HR = 0.57, 95%CI: 0.39-
0.84), PFS(HR = 0.63, 95%CI: 0.46-0.88)#CYP3A4%
&i£4108(0.57, 95%CI: 0.40-0.81), PES(0.61, 95%Cl:
0.45-0.83)¥ 2% & TR L4, HA R F 27
(P<0.05), mCYPIAZ @ &4 A LAHCC % # 0SA=PFS L
%t 3 £ F(P>0.05).

2=
CYP2E], CYP3A4FCYPIA2 T i, 5HCCHI & A #,
FTAVEAHCCH W Fa TS 09 5 F 47 E40.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.

FHEIR: AT e 25T AR KR TS 48T A4S 8

HDIRE: 2000 & £ PASOR 3% R R CYP2E], CYP3A44=
CYPIA2 12T % fitL 5 (hepatocellular carcinoma, HCC) & %
TR ZINA R EFREFEHCCRAR X, AR
R AHCCH Wi A iz 689 5T 47 & 4.

SRS EIE, SR, MBI EPAS0SERRCYP2ET, CYP3A4R]
CYP1A2TRASHCCREBTFFTENHCCIZHTITEHD SIREHD.
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F20. FEKEGGH 22 56 ik H 1) 22 S ik BE R A
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score. fEGSE112790% 5 , #RIEHCC 5 I HHHZ371
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SR MG TR -RAFEAT, Tt
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2 BR

2.1 HCC#2 % kA AW it I T GSE62232.
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R 2 ERRAIERGOESE

GO HEH ERER BE Pvalue
EYIEIIE
IEs®S 6 14 2.3 7.37E-09
WEBEBESINEE 3 2.19 0.00087
BLREl 2 2.12 0.0388
== TR 1PN 2 2.12 0.0388
BTBRRENRS 2 2.12 0.0388
MIENE IR 7 27 2.08 3.68E-09
DN SOIRAM 6 23 2.08 4.45E-08
IR AR AR RBIR AL 2 8 2.07 0.0436
MiENRE S BIRAM 8 37 2 7.77E-10
BIERD
ERRSap-156Y) 3 4 2.54 0.00078
SBEBEBIHI 4 29 1.81 0.00087
DSTDEE
WEERESSE 13 1076 0.75 0.0013
KERER ST 4 36 1.71 0.0041
XEESE 5 104 1.35 0.0061
SR tadl Syralles 3 24 1.77 0.0337
BESES 9 811 0.71 0.0425
[EBES%5E 21 4242 0.36 0.0425
IR 2— 2SS IE 2 5 2.27 0.0425

GO: ERNANL.

GSE62232| | GSE67764 | GSE89377 | GSE112790

I l l

i 2 R A R i Venn ]

GO+KEGGHHT PP MW TEAIAIA
SRR hubIEA
BT E AT E E L

DOI: 10.11569/wcjd.v30.i9.402 Copyright ©The Author(s) 2022.

1 HARRIER. GO: BNAMKIS; KEGG: KA EF415; PPI: & A EHINZ.

2.4 PPI#&4M M & B hubk B 371HCCH IEF A ZY
Ze R RIBFE R HIPPIFR AN 2%, 48 A 42N 179
R VASMERISCR, SFITERFENG6.9, IX R HCH
0.586, & H 0 #(P<0.05), ILKES. Cytoscapev3. 7.2 4%
N 2% T hubZE R BEAT IR, CYP2EL, CYP3A4A
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CYPIA2N3TAZ2 5 22 AT =M hubZE[A], 6.

2.5 HubA B4 BTHCCHAL =AM hubZEKCYP2E],
CYP3A4MCYPIA2AEHCCAH A R IE KT B 5
T IEF X R ZHZ1(P<0.05), WL.E6. LACYP2EL, CYP3A4
MCYPIA2)9% 2L WHC CIIR OC #1251 A2 4> 3
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2 HCCESREERTHENIE. A: GSE622325JEEE; B: GSE67764%50HEES; C: GSES9377XIELE; D: GSE112790%JE. HCC: 4.
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3 O HIBEDPHESRAERIVennE.

40.83(95%CT: 0.74-0.93), 0.93(95%CTI: 0.88-0.97)F!
0.96(95%CTI: 0.924-0.98), W.F&7.

2.6 HubA W 5HCCTG 947 CYP2EI BRI B AAF
K (overall survival, OS)(HR = 0.57, 95%CI: 0.39-0.84), &
Pt A= 47 (progression free survival, PES)(HR = 0.63,
95%CI: 0.46-0.88)HICY PIA4 =215 H0S(0.57, 95%CI:
0.40-0.81), PFS(0.61, 95%CI: 0.45-0.83)1) &t 2 i TR K ik
H HA G522 7(P<0.05), TCYPIAZE{KRFRIEHHCC
B OSHIPFS LGt il 2 57:(P>0.05), ULIAS.
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3 1TiE
HCCAR PR _HBAH WL SR e, 725 WIRE
HHEAZ BB N, TR RERE S BE T RHE 4 56 D0 2 B Bk
Yy(hepatitis B virus, HBV) S EU 1) AL ZHCCH B i W
JEPRU FREEHB VG K E, HBVIEY A Z,
MHCCH R AE WM m. HCCIITIGR I ZE, SHAEAAR
KF30%, IR EZ A 20 RSB "™ RisE A
(alpha-fetoprotein, AFP)/&&HCCH-HAZ Wi AR Ji5 Wil &2 &
(R MLE AR A, (B2 B AR R W k. S
P FEF 5497 25 14D 5 M 1 ARG JEC 12 W ) s e R e e !
[Ei;, AFPRHE A&, HCCE R & AR, S
AR g S P G e NS (R FR AR AR AN AR,
IR EEAE 4y T A A EE R 7 B BRI
RIE, HCCRA . KIE. R TEHIZKSE ST
FrEVIN T TR STHCCEFH FIE W AT
e B 7 i AR BRI R BiE, R i (1) 45 Sk — 28 4y
T, A% E HHCCOR Rk B A, NHCCHIZ I
TG FE I 250 R SR AT R BE RORUE S Dy T T
HCCHIi 5 NAAHIEZH 23 2 1)) 22 S 3 BE R (different
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® 3 EFRTEIERKEGCIIREE

KEGGEE EEEH BRER BE Pvalue
DI RPASONSINRIEVITRBH 5T 6 69 1.61 5.45E-06
SR 6 75 1.57 5.45E-06
IR 5 58 1.6 3.42E-05
RS- iR & P450 5 64 1.56 4.06E-05
LEEHRENEN 4 59 15 0.0009
==l R 4 64 1.46 0.001
IHBER 3 29 1.68 0.0028
ABEEs G 3 48 1.46 0.0101

KEGG: ERASRIER.

| ﬂ@iﬁlﬁﬁmﬂm I T e B WIIEM e
i A2 e T R e ol

- . 7 : i:'.—h.la.l— e _': _,-:-'L-_-l::: X
T h;: ] TR LA e
- _-l-..-“:_... _-al.: ;: S o -

e i R s
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4 GSEN2790UBEDNERRIAN7 T ERREHAE.
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5 SITEFFREERPPIBINMBE. PPI: & L ENZ.

Baishidenge  WCJD | https:/ /www.wjgnet.com 407 2022-05-08 | Volume 30 | Issue9 |



EENE, & (AR EPASORIEM T CYP2E1, CYP3AARICYP1A2ZASHCC A EEFH O E AHCCZHATIEEY D SRS

DOI: 10.11569/wcjd.v30.i9.402 Copyright ©The Author(s) 2022.
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A . P<0.05 B P<0.05
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7

=ThubERZESIFRIERROCHILE. A: CYP2E1FESFRIKNFUNIE, B: CYP3A47E S RINBUTIE, C: CYPIA2FERFREUGA; D:

CYP2EITZWHCCHIROCHIZL: B: CYP3AHIZIIHCCHIR OCHIZL; F: CYPIA2IZWTHCCHIROCHIZ. HCC: FF4Hiis; ROC: SHRE T1ERE

AEZE.

expressed genes, DEGs), A1 I GEO%HE P2 N4 144~
FRFRIENE, UIRIEHCCH LU IEH HLREA 2 7] )
DEGs. iHiGOIFRFAKEGGS Sl & 5, ik
DEGsZHTHEETfe o HT. [FII, X 25 R RIASE N7 7
T, R Cytoscapefk {4 & (- A AH EAE
N 28 1200 ], T SHC CAHOGIAR AL L.
FHTEZ: 53 FE K aplan-Meier plotterX]iX 255G HEhubit [A]
BEATHEAR AT, VPG H SR RIA S HCCRERE TG X &.
WAL RILGIN T AN B EEGSE62232. GSE67764

GSE89377MGSE112790-FHCCAIIE # A4 rh 2 7%
IEFER 535370, 1386+ 761418, PUAHdE4E Itz
RRIEFIEEF NI 3TN ERRIEEFRFEFET
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TR, SEL RS T 455, KEGGE 5%
BETIEBURE . CYP2EI, CYP3A4RICYPIA2
N3TAN 2 S R T = I hubE K] 43 A LLC Y P2E,
CYPIA4RICYPIA2 NZ 2 WTHCCHIROCH 28 T AR
43 51250.83, 0.93F10.96, FLiZ Wi 5 m; CYP2EL
CYP3A4= L OSHIPFSIY B3 TR KL H HA S
T2 22 7(P<0.05), MCYPIA2EKFIAZHCCHE#OSHI
PFSTEGt1 2 5¢.

CYP2EL, CYP3A4NICYPIA2Y) 40 i 5,2 P450
(cytochrome P450)ZX Ak . REARA SCRRARIEC Y P2ET
RiEHBR. BhbESIUEE X, MicYPEIRE Y
HCCHHICHEREA S, 41t 2R PASORE 1 T3 254 AR
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CYP2E1 CYP3A4 CYP1A2
1.0 HR = 0.57 (0.39-0.84) 1.0 HR = 0.57 (0.4-0.81) 1.01 HR = 0.71 (0.49-1.04)
0.8 - logrank P = 0.0037 0.8 \ logrank P = 0.0017 0.8 \\ logrank P = 0.074
iy Wy
o s -
Z06- Y 206 e 206 e
0s § s PR 5 - 3 N
% \ L. L § \’\‘& -+ % -»:‘hm
6__04* ""‘“’1.__.., 6_.04“ . 6__04‘ L 5
| I
0.2 | . LL\__ 0.2 - ) jﬁ 0.2 )
Expression Expression Expression
—— Low —— Low —— Low
0.0 High 0.0 High 0.0- High
0 20 40 60 80 100 120 0 20 40 60 80 100 120 0 20 40 60 80 100 120
1.0 1.0 1.0 1
HR = 0.63 (0.46-0.88) HR = 0.61 (0.45-0.83) HR = 0.79 (0.56-1.11)
084 14 logrank # = 0.0055 0.8 logrank 7 = 0.0014 0.8 \ logrank P = 0.17
206 20.6- 20.6 -
PFs 8 3 ! 3
S04 8041 B e £0.4
o 5 Y - &
0.2 _ 0.2- _ iR 0.2
Expression Expression
~— Low — Low
0.0 High 0.0 High 0.0
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8 =ThubEEZES SHCCTGXRAVERZ L. HCC: IT4HIE)E; OS: EVEFS; PES: TLAIm IR

W AN PR R AR AR X R 14 T DL R AR
FHMER R, AT SRR 254 B3R L F P4
0SS0, I LI K ECL 200 R e e e 4 P R A P 2
RYEET, W40/ &-1(interleukin 1, IL-1)s [
ZHHEAr 2= -6(interleukin 6, IL-6)s JRIPRFEIE F-otumor
necrosis factor-o, TNF-o) FIF-4)t & -y(interferon-y, [FN-y)%
REAS 7E 5 B4 €4 2 PASORF 1 LA . R 20 o
EAE T MBI, 2 5 R . fEART TR
IR BICYP2E] = IA#H OSHIPFSIL TR R L &, i
PRCYP2EI W] RE NHCCHAF ML HE R, AI{EAHCC
A Ja TG B bR ey, RN CYP2EITT/E NHCCZ
W23 T FRicd, HAZWHCCRIROCHNZL T iR mhik
0.83. CYP3A45 I8 (1 A1) DhRe B T 76 i, 1H
MHCCHIK R IRIEAZ . BATVI TS RCY PIA4
FILHHCCHE BT A K,

SR A SCAFAE — B W R BR Y, 1 e Fudhie R Bk
FAEYME BB T, Hoah BRI R in] Se vk 75 2k
— A R PR AN R I AT UE S, JLvk, BRSEFIH A
HCCHE& ZHHCVIEGLY 5, M EHCCHEE £ NHBV
YL R, AHBVY SakHC VY StHCC &35 5 Xt
W78 BT 3R 45 e BAFAEAN R A7 4 A SR I R 7
KR IE S

4 Eig
25 I, CYP2EL, CYP3A4MICYPIAZ W] it SHCC R A %,
FERAE NHCCIZ W TS 1) 50 A5 £ 4.
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- 25

P =
L ==

JHF44H o5 (hepatocellular carcinoma, HCC)/& 5 A UL TH
TR GG R, UG 22, STEAEAFZRAIK. X1, BARHCC
IR A CIHREEREGA R, BRI Am P H R A
TR R CA W RIRRHCCI R A 5 2 3 K
I I R R B TIAH K.

LR

K AEDE BBARR A2 TV E IR FHCC R R Rk I
R e FA R D00 T hm B2 Wi T (R R AL, TR i —
AR R RIE SRR HHCCRE TG X R, THh %=
FRIEF RN NHCCTGE 7 AR SR AT AT

e gl
HITHCCERRIB R I L 5 BHHUR KR, F 25
FE R RIEFE R EAHCCIZ W T AR SV A,

R TE

T 56K AT B 20t BORAE 58 IR 255 30k Blls
(gene expression omnibus, GEO)HEHHCCHIEHCCH
G 22 S IR FE DR R %o G H ) 2 e B DR AT
R, FEERE SR 2% oA, JF %€ 72 e RIS [
HEAT AL K (hub). FRIEhubZERFk 5 N s I 4,
FLi i Rk ZHHCC 2 A= 47 % (overall survival, OS)
FATC P399 13k g 4 47 (progression free survival, PFS) 7%
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IV hubiZ WTHCC A BUB M Al Sk

HCCTEPYAN Hi b 4 Fh L 3 7 e R B R 374, 37
NERREFERNEEEET R TR 24
JRE T 44, KEGGE Tl = &£ T 8UsFE FH 5.
CYP2EI, CYP3A4RICYPIAZ )37/ 7 S R o (1 11
=/NhubdE[K; CYP2EL, CYPIA4FICYPIA2 NZ 5L W
HCCHIAUC 511250.83(95%CT: 0.74-0.93), 0.93(95%CI:
0.88-0.97)F10.96(95%CI: 0.924-0.98); CYP2E1 ik 4
OS(HR = 0.57, 95%CI: 0.39-0.84), PES(HR = 0.63, 95%Cl:
0.46-0.88)FICYP3A4 157215 4H0S(0.57, 95%CI: 0.40-0.81),
PFS(0.61, 95%CI: 0.45-0.83)}) 8. m TR IAA, HE SR
TR 2 7(P<0.05).

Eoali g gty
A R PASOK R R CYP2EL, CYPIA4FICYPIA2%
RRIESHCCRAER K, HEMAHCCELWIFITIUE K5
ThrER.

EEF=

AHIFFEIE L A S S 2 B8 AR R LA £ 2K P450
KR IACYP2E], CYPIA4FCYPIA2% 31k 5HCC
RAR R, FHAMENHCCE WIS e AE Y rid
W SRT, T TE 45 AN 8 BT S Bl e AR S
BT, 2 AR AR RN SR IE 45 S S R
AN TR PR LR AR A AR 56, X 78 45 AN 45
WRHTHE— P B EGIE.
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