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Abstract

Current evidence suggests that liver cirrhosis may increase the

Baishidenge  WCJD | https:/ /www.wjgnet.com

risk of venous thromboembolism (VTE). In cirrhosis, common
types of VTE include portal vein thrombosis (PVT), deep
vein thrombosis, and pulmonary embolism (PE). Heparins
are the most commonly prescribed anticoagulants for the
prevention and treatment of VTE. However, the indications,
choice, dosage, and monitoring of heparins in cirrhosis remain
inconclusive. This paper aims to review the advances in the
research of heparins for the prevention and treatment of VIE
in cirrhosis to optimize the treatment strategy.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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vein thrombosis; Pulmonary embolism
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Abstract

Hepatic cystic echinococcosis is a zoonotic parasitic disease
caused by infection with Echinococcus granulosus that is
widely distributed worldwide. As a special population,
children are the key population for the prevention and
treatment of echinococcosis, and are also the key target
for monitoring in large-scale prevention and treatment.
The symptoms of hepatic cystic echinococcosis in children
are atypical and easy to be misdiagnosed, and irregular
treatment can easily lead to recurrence or even death. This
paper provides a review of the diagnosis and treatment
modalities for hepatic cystic echinococcosis in children.
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RER 9P (echinococcosis) X FK A i (hydatidosis), &
FHRBR 5 UK 4 e BRIy 27 A= 5| S — it S N
FILET A SR, FEAEM P, R BKH
W #FHu, pR, P, FEMAAERT. RE
SRR R RAT R E N E R —, FERAT T
M E PO IR A X, FoE g 3 E A NP —3K
RARRL BRI 5| AL B A HUR (cystic echinococcosis,
CE), 1 —2 N2 ek 5] & v 36 B (alveolar
echinococcosis, AE). BiER#) RN AR 5 B EEA]
Jok 2 G NN, DRI P 2 0, o T 26 de v PR 2 Y
29 (40, BU R U 70%65 .

0 HUR — IR 2 AR T RN, AR RY ) e A 10 3 2
LB AP, ) LE A Hu A L0 B A U, R d L
AN ) Rk, 2 a0 T ) L (R I L%,
X5 )L G R G AR A DURAIX ) LEA R AR )
B BT PAESMR G A LIRBER. Jafioa", 4Rk
PRI P, SR iU 1 ¥A M ) L3 A B8 FB98 26 B  (2.1%), HE
W, LB ERE T B2, HERER Lk R EE
SRS, ) LE R o RS WO R,
(RSN A Y O et vack il U] TPV S SR N kP
JLE A B B IRV TT T, B S RAAFE, %
NBERIGTT SR % R LR SO R b, 230
TR AS A 4 1 S 0 A 3 AR H T, A
XA U 2 T Tk LR, OS2 R LR T
B EE. DA SO L R A, o 2 W AR YT
AE—LRiR, BER)LEHFAE HUR 112 51674
ft—ES%.

1 JLEFEEBRHRZHT
RHE (AL dURiZMbRE) (WS257-2006), )L AFFE7 4,
R EERKSERATR L. RRED . HERFEE
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L1 s AREI BILRZHRATHIX B sk, 35 R, #
P e N e TS N2 (PN G O Ttk
B R IR R I Z Rt Z 5P HIR/N . BITESs
oy AL, FRIEA R, BT TCRERBUE IR R 5, R
Z WANERRDL, FEAAA RO KA 5 2EE.
ZIR IS T O AL T R E 2 5 R B, 7R3
FRAERER IR B LR, AT b B0 B S o e 5 B,
o LA AT AR AMGE . . R E RS
THREMEMERY. 4T K Z — e B B, B LAT IR
HE B S EER . Bl MXHEEEAEIR, B a) R A e
T8 5] A BEL P B ECRE IR, G SR P 4k 4 K Bz B A
i BRI E BERBO O, LRI A 5
2. U, R R, mra Rt 5
B NAHEE, JLFE 2R R AL U BT LU RRIE: (1)JLEERT
IR & E AR BB 2, g a0,
B KRBT A/, S I AL/ LRI B 3
Jir g 2 AR A RN A ) ER R b K B R, L5 5 0@
LR B R ik Hofh 88 B AR ()T ) LB A4 2
B, 8L SRR L0 2 K, M2 HURN B
FEAE G R e P S HLR, 3) & URFERIE, LM Bt
THIER G, T Bt B 2 R ILRRE, I JIHE
BORES; (4))LE AR ARUR . JRRESEE, 17 LE
FIGSADLE, FECE R A S IR IER
NZ. JLEFR/DN, RIS KRR %, LB LG
RLATZE I s, LAB iRi2 512,

12 B FHhd

1.2.1 X&.: 3@ HEF F l & 219 H IR e R I 25
EEENIE S SIA 2 R SR P NIVE 4 ST I
¥, BENH SNSRI R PN o R LNE 3
FE RIS PAER. AH/N ) LI 6L R 22 A7 T AT s
R, AR ot ) L 8 AU is Wi E A K.
1.2.2 B#: B E XS/ ) L0 H e (R 2 v A 2R 1y
(Z1990%), A BT e Te /i i a5 i) (TERE IS . T 3%
) HEAALE, HovAREAER . AR, A
TAIE, 2 H AUIRHE RIS W ) L3, O (4 1 e A
FARPP (IR IZRibRIE) (WS257-2006)K AT ZERI 41
HREBE R B R I w68y CL: AL, CEL:
HAFERY. CEQTY: 2 TFERY; CE3TY: NEEMZIAY, CE4%Y:
AR CESHY: #5402, IR 2408 JLLACEL. CE3 N
+, DEULEACEARA, FWCESHAL, KU LE
R, B (R R

1.2.3 CT: CTYEIZ W) LEE T FAY 60, daofi HAG 35 s () HE A
P, RESN B ORE . K BB SARITA
SERIIRR, AR ILELIR R A RIRFI A5 A

EEd=7n
% 57,
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AR EAR (L, xf LR PR AR K2, UGS
FARIGTHRA EE S AFRA R EMAECT T
LRI A AR £ CEL: BR3ERIR I il S RE 2
BTN, S AL B, & B BUR H5); CE2: 2 7 #MR
DB B R R A 2 A E AR 758, T3
[IFELET bR, IR, GRAIRAER I CE3: WHERK
FORLI N FE i TR T T 20 b, RIS
fiEs 7K BVFEAE; CE4: SEARRIRI Y SEVERR A S
Y5, CES: Fe RIStk CTHY SRR oo
A AR U SRR R R I A TR
W ZERZON LRI, A0 L R kS AN 21 3 Y
DU, PRI PA_E R AN ELAE D912 ) L 28 2 7R g )
FEAEGR, TN FERRAE ST L2 PR A A s 75 2
AR = Z Ry L.

1.2.4 MRI: MRIAT BN ) L8 R 6 s S (A 2 W
G, FEVIIRCWI AR HTB B, ) 3 — 2 N T2 Ak
18(T2 weighted image, T2WI) R FEMPARFAE". (0 H 5
B ZAETUINBUSAE(T1 weighted image, TIWI)_F 2L
55, ET2WLE2IRE S, ML AET2WLE 2K
{551 SCRE Y, MRU TR 86, R AR A AR AR AT
PR AT IR RIS, AT VE A AL Hom i) AR 2
K. R RN HIE RGN, IR G R
(magnetic resonance cholangiopancreatography, MRCP) 1] 14
TSR I NI 25, A B 2 s 3

1.2.5 AL S T AR A JEAFER, BEE T
SR AR AU R R, MRS HERE S HEN
TH B BRI, TR = gk g e
A RE DL S AR PR 2 ST T T PR 5% T AR 54 RS 8
e, FLAERD EDU ) = 4R B BENE Ilm R 1297 AR
HORRTPEAG . FARME . R SRR EA R
BRI, T H, THENL =4 5 gl ] DU AR
B, FHATEAUVIR TR, M5E TRUIHARR SRR, 1
RIS, AT ARVIGR LS T RAFHTR F1E
5tk — A G TTFAR LG, TR =4E AT AL
AR I A K e300 4540 S /s S RTE T . 0 IO TR
ST _E KA oA s T AR R,

13 %5k

1.3.1 AT J iR Ee 2 AR 0.1 mLyES) AT
AN, (15-20) 735 5 WLEE R S L. 677V FH PR
(90%-95%), FRAFRIME, (EA4F 522, RFRTE R (18%-67%),
A T RE S I U N, PRI H I PR _E E
1EAE .

1.3.2 ELISA: H Hi A B B B %E (enzyme linked
immunosorbent assay, ELISA ) E A J L 28 FT-FE Y0 da
ik, Be PR BURIORE R S B 5 T
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JEAII S RUEAGAE FHAR S A ek iR R, T (A4
o It Joe iz, FEH TR F2 W, BT
AR A B ) 8 LR B B A B2 i 8, 87T
T B )LZIRTT B FARST BB vi. W7, s
RS I g GHUA RIS AL HUR I, FURE e AU
] 789 7%1196.5%. AR CHkd ™, ELISAH 3]
PEAR AT RE 5 8 LB 1 5L Be(CE) B HIF T Bt (CES)
R, Ha Rz 21BN E. BWIESEANARTT
S, BT E A A AR R EATET T PR BRI A
PRI S e FHR IR (Dot-ELIS A), S5k FHI 46, #AEw
B R SR AR SR
1.3.3 THAT: [H]#21f1 45 (indirect hemagglutination test,
THAT) /&R 05 (BT B4 T 2040 MR T, Ao U8R
AR, SRIE S AR PR EGUR )G, T 40
AL, MBUA] ML REER I, S ELISATRAALE, THAT
WO EAE AR, AR, B 0 R E
AVRE k. IHATZEZEN R R 14F LA o] DU 9B, PRIt
% PR B FARBR KA B RS
1.3.4 DIGFA: 4:#7757£i%(dot immunogold filtration assay,
DIGFA )35 4 M\ i1 AH G2 W 22 vk R RE R PR B R, X
T e SE ELIS ABUNN A e R 25 2R, HA
AHURYER . RethE. T HWES. LR RARAER
WGP, FH AT P A R AT )P
2 W, SELISAANFZ, DIGFA R fefitt 112
b7, DRI sb o FH T ) LB P B 2 A s P 2 A W7
13.5 - F At d: HEfisWra domisoh. RBUm
J7 1% A B EE [ Vi (polymerase chain reaction, PCR)$
AR, €At BT TR W, AR SRR
RS PERY, 3@ F G712 mT DL B A A, s AT A, il
Joa 1, AR T ARG L3 2% T v e It P B R 481,
L AT A e

2 | EFFEEBRRKNESS

L P2 A0, B R AR VR T 7 R ETH K 3 AR
PSR ) A TR 2R RNBE T 22 B IR T K. ARFEWHO-
IWGERI T 53, A WUARYT 772 SMRRATT . fi
FHPAIRCZEHI 4, VESS, FRIR)BA NS Bt A7
LRIRIT« PUBSZYNAIT A Mg rE” P Hal
AN U EE RS U VR TT 1) R B CR 2R TT N, F
ARIEIT RN AR, SRLFERIGST N H iR
o H HACR S e a7 5 28 FAR T LAFEHIEF AR
WEIFA, IFEFAORES BRI AR . SR
WEERFRA) ERIATEAR (A R R AR+IME X 4]
ARFIFRIEEAR R GME T BRI AR . TR VIRA),
BIFAREFEPAIRFIE BT AR, HF 7R, FRAE
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B E, BRI 4 BPEARRIEAR JG E R K fE
BiR% b BA BERT, i T R A R 2 A
AR (H LA R IR AR, S ARICAE K B B fE
A3 RO BRI 5 NG TSR] T L A A, e
RIFARITT, LSRRI BiaE R IERSE N
JR I, AR HAAT 15 Dl iR 2 S ARYE, AMEFE H
T RFA, LLIgA 0 8 Lidh B S A4 S0 B AN RS2,
2.1 4hHE T

2.1.1 A EFER AR ZARXERIERE, TR, 611
RFARRE N 7805 €, Rt KA ORE B LA Dhie
(RIFEELZR, AR Hh 2 5 450 o A S G A 2 R B
AN R, IR 5 2R 2 51(16.1%); HazARIF K
NER %, FEALFEIEEE(37.5%) FRlIE L (26.8%) %% . 3L

HENBEGIRA. SEE OSSR, TEHOT. K
P IR FE S AR R, B T AT A AR 7 R,

2.1.2 IEEF AR BEE O R s SRR R, I
AREN TN LF R R a7, s, 5
FHIETFAAMLL, BESETFARM SR OFARTIO/N, %
M, BEAR T U0 L R ) UG (1 A 2[RI e T F
ARA B0 R L3 B O 3, X & WHOSME 4
SoOHE-R 2R, QD T G S IR I R A,
AJe BB MiE W, B R45HE 1 R R, TS
JLIRIREE S ()R AT LSO LET, A 20k b A H
My ARG ARSI RRE MR DY, B/NLRFAT E#0a
BERRNAA M, 75 5 F TV A A AT A% S 25 0 T
HAL, FITF R B ARMIR 72 . IR EE ARG R,
SEA: (DAL T HEIEBE T 25 5 %k 8 BB AL, WnSEii i (1) 22
KBNS IS T IV V. VIBW 2 ok FE 4,
QARMRICEZ A S (3)FMEEEEE RT3 mm H.
M EAR/NT10 cm; (4) ) L0l D REXT 2 BR T AR AT i
2y (SYARE BA MRS DRl I 6 B DI BR 1)
FAREL, FARERAA 56 & IS8 &0 (HIg
BIFARMAFTES — s (WFTER 2 AR SE, 11 %
JREAE>10 em. FEPECE >3, (7T STAISSELIIfT P 38
i SRR AE; (2)/ ) LA AR, T
AREBAELR AR B R &, FERRA S 5 R4
B UL, BEEEERIRRIE. B2, /N LT RER B AT IE
s FARMENE R, FIT AR, BAG/AN ARG
SR M. R R, BILKBAR 5%, N
JLEE T FERY R R RT3 T AR A RN .
213 ShERERF AR RILEEINT 19654, @it
R0, R AN B PR JH ST 1T PR A s B s R S ok
B AN A, i, RATREMIRE T IER AL, oK
Kk TR R R HV TR, BRI I R,
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BEFRCA R AL R ) “MRIEAR” . H)LE R AL
JMARR, FNEZ K, HIEOEE, TREH, 3
sk TR AL T ARSI A, XA T AR e BRI B AR
R T AR TR A, A e 1l v FH 12 A 2,

2.1.4 gtk R0 &R 2R ZARTETE 5N ZEHH
FRAMIELA ST RERIBRAMIE, FRAK T iR gy, ARV
PRI I RAE, I HIRRRIBR R ES 3 S FEFEAR 7kt &=
R, IR T AR . B35 B 2 . T
JLEE PR AL G R B 2 4 T A SE R N, AT M5
FUBRAA AR M, Tz /N L PR £,
W EIEAR R AN, ZARR g e, B &
Gr TEERTAT, KT LB H WA AR 2 SR A 60, g By
1% N FERH BRI IE R A VIBRA, T B AL P9 AL HU B
AL R A, AHMIMEREAR. HilE 5%
AKX E B HAR TG R, TR & NE R AR T
HTFAR, B& T %4, REWEHR. FRIER
AR 2T

2.1.5 I3 anre A AR XYIBR T ) LE FFEE A6, d
M, (HETIBR T E 0 FFAE L AR A R 5 B R RAK,
BEFEREGR. AR, RbHime. fHE. HE
B AR S A, 7 HL ) L3 2 2 A U 2 — o R
I, ANE BY KUIER, FLERAEE gXhE o, —
AN M B8 A A s () Bk 9677 H TR VA PR AT
VIBR A NFR A < dd” 100 o6 20 0, ERO5 1) 1 38 7 %,
DA 76 2, o s A A I N SR M ARG, BT DR
DIBR A 21 em bl BRI IE FFAZL, ChUkig /b At
2R

2.2 1% FIPAIRFE R 2 K %97 PAIRFEA & —FhE &M I
MIRBIFAR, HH I EZ RN R R RN 2
Y. PAIRGE BEREEUHE: (1) TEVEBER 4T AR 1 B Q)4
LEEREAY S IR :E el R) & o7 NER2IE Y NP gy =W g N
e, (4)iEBh I A AL HU(CEL, CE2FICE3); ().
B R e R RS A B A (6) YL AL B
Jifrs (7)RTAT 28 50 ) 22 O o, e e b AR RORE B ()Y
MBANE ER A ER B (2)5 ETE A 8 A 0 d g ik (5
AL M AR 2 11 XU ); (3)7E e 7 A 7 AN ] AL 4 i
LR (4 EAEECO AT AL FER; (SRR LIL
Bl AL R FE. RATE 4 hWEAR G 1 moti FH i 724
YeTT. WEREMDY, PAIRR G RIER A FMK. Bk
FAK E PSRRI B (R EA S mT S e . %
Yoo MHEE. UM, FAEHRYEG AR K S
%ﬁﬁmm.

2.3 WBSR ML IT IR ARy ) LB R £,
MEENIGYT, SN Z KRB R, AR ad. &%
REFAR BN R A RGBT E R MEARK)
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A, HpR kA R R G T AR S ) U AR LR T
ARG AN, B RRYT ) LR A A R 1 24
B IRFEORPE S5, 0,455 B 241 AT FR 2R R, R g A
1RIT6% LU ) LE T A KA IR, B4k (albendazole,
ABZ)52 H RTATT L2 T FE 806, di i i F 0 259,
ABZA[HIHI 26 AE 6 i, B FITCIEART I &b
MAET:. ABZAER I N(10-15) mg/kg/d, FELAEH(3-6)
mo, FLiR i LI EIVE H & T I PE IR . 4t Aaaksb |
M SRR D A . PRLHTE R ABZIGYT (RT3 mo, 552
WK T — VR MRS, 2 5 A A AT — k2, B
BT L PR R HUR I i b . BURAER
RIVE B, AT R IUE 293R8 G 201
75 SRR FLIRE B v 2. H A Pkt s R 2 aned
AR FERDUIR. BEIEIET, EAMN RGRR. BAPEL, K
F\ NBEC T HUR T RS E IR R 5 .

2.4 ISR T LEARIG S RITG T ROE 1 3
Ji, RVCRA SRR J71k. DIRTE RS2 R IRIA
JYHEMaRIIE LT, R o FE i /E — B a] P ml R R AR T
WEFE A Xt LT R SERE 7 AR, M A2 I
REIRIATT ICE4-CESTE M o AR 1K F R Kimia s,
R, 47%697 3 0K Fe i 52 % i P,
CE3bFEMf, ABZIAYT Ja IR AN RIS, T/EAMEEA
A R B P SRR AR E

3 I ERFERBRENIG

JUE AT R A R PR EEASRR . BN
BEHE 2 W BOR 15 35 S B T L3 Fe AUt i &
JIPER IR GE, )L E A RO A A AR A S
r, L ImREER RGNS, 2 EUEILAIRE; W
B LA RIB BB B ORI A Ik P A AN T 22

RIRE BRI 5 5 et R R A, DR
JWpm S fE T MBET- R E R R, B
BRZMMIERENFBORNE . Rie, AT ARMESRAT
gy RREHFAGH, KB L EF AR K

4 Ep

gi LT, ) LEE TR (0 Hu 2] ) L8 fg e DA S R BE
b2 R ™ B R LB, ) LR (IR YL R R RS2
M BRI ATBLIR S B R ROR B BB AR, DRI ERATT
B2 ey LB R, 05 ) L2 AT 3 AR 6, HUs ) 7
EEIGIT. LB BT B SR AR S gL A,
FEAESIRREIL. 5%, LSRR EWHZE. B
G A ARV E T8 R, o H AT L T 27
U ARG A 70 CTAS A 7E s s b 5 ] [ 201
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Abstract
BACKGROUND

Circ_0044516 is highly expressed in gastric cancer, and
inhibition of circ_0044516 can promote gastric cancer cell
proliferation and induce apoptosis. Bioinformatics analysis
predicts that miR-516a-5p binds to circ_0044516. The
expression of miR-516a-5p is low in non-small cell lung
cancer, but its role is unclear in gastric cancer cells. This study
mainly explored the effect of circ_0044516 targeting miR-516a-
5p on the proliferation, migration, and apoptosis of gastric
cancer cells.

Al

To explore whether circ_0044516 targets and regulates miR-
516a-5p and its effects on the proliferation, migration, and
apoptosis of gastric cancer cells.

METHODS

Quantitative real time polymerase chain reaction (qQRT-PCR)
was first used to detect the expression levels of circ_0044516
and miR-516a-5p in gastric epithelial cells GES-1 and gastric
cancer cells (SNU-16 and HGC-27). HGC-27 cells were
then divided into si-NC group (transfected with si-NC), si-
circ_0044516 group (transfected with si-circ_0044516), miR-
NC group (transfected with miR-NC), miR-516a-5p group
(transfected with miR-516a-5p), si-circ_0044516 + anti-miR-
NC group (co-transfected with si-circ_0044516 and anti-
miR-NC), and si-circ_0044516 + anti-miR-516a-5p group
(co-transfected with si-circ_0044516 and anti-miR-516a-
5p). qRT-PCR was used to detect the expression levels of
circ_0044516 and miR-516a-5p, MTT assay was used to detect
cell proliferation, flow cytometry was performed to detect cell

2022-05-08 | Volume 30 | Issue 9 |
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apoptosis, Transwell assay was used to detect cell migration,
Western blot analysis was performed to detect the protein
expression of p21, Bcl-2 associated X protein (Bax), B cell
lymphoma/lewkmia-2 (Bcl-2), and matrix metalloproteinase
2 (MMP2), and dual luciferase reporter assay was ued to
detect the targeting relationship between circ_0044516 and
miR-516a-5p.

RESULTS

Compared with gastric epithelial cells GES-1, the expression
level of circ_0044516 was increased in gastric cancer cells
SNU-16 and HGC-27, and the expression level of miR-516a-
5p was decreased. Silencing circ_0044516 or overexpression
of miR-516a-5p decreased the survival rate of gastric cancer
cells and the number of migrating cells, increased the
rate of cell apoptosis and the expression of p21 and Bax
proteins, and reduced the expression of Bcl-2 and MMP2
proteins. Circ_0044516 targets and negatively regulates the
expression of miR-516a-5p, and inhibition of miR-516a-5p
partially restored the effect of silencing circ_0044516 on the
proliferation, migration, and apoptosis of gastric cancer cells.

CONCLUSION

Circ_0044516 inhibits cell proliferation and migration and
induces apoptosis in gastric cancer cells through targeted
negative regulation of miR-516a-5p.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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Circ 00445162 B 8 P & £ &, Fpihlcire 0044516484
PR G A A SR . AW SRR miR-
516a-5p5circ_004451648 % 454, miR-516a-5p 723k /I
a0 JO I RARF A AL BRI R R A A
B 2 B4R Rocire_ 0044516321184 miR-516a-5p*t B
SRR, AR TR

=/
R Fcirc 00445162 % #em1if42miR-516a-5p At B
mpEIg L, A A T 0.

Vi
qRT-PCRE ¥ § L & 40 e GES-14= § /& 20 i,
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SNU-16. HGC-27%circ_0044516. miR-516a-5p&
KK HHGC-2728 805 A si-NCLE (35 Fsi-NC). si-
cire_00445162(#% Fesicire_0044516). miR-NCZL(4
#miR-NC). miR-516a-5pZi (¥ #miR-516a-5p)+ si-
circ_0044516+anti-miR-NCZa(3k 4% Fsi-circ 0044516
Franti-miR-NC). si-circ_0044516+anti-miR-516a-5p
2A(3 4% Fsi-circ_0044516+anti-miR-516a-5p). £ & Bp
B IR A~Bi4% 40 R (quantitative real time polymerase
chain reaction, qRT-PCR) 5 446l circ_0044516F7miR-
516a-5p& ik K-F; #Enk 3 (methylthiazolyldiphenyl-
tetrazolium bromide, MTT) 5% BaA5-it 4@ fel 3% 74 ; A X 28
F AR 52 34 4a BB ; Transwell 52 3646 2@ fe it
#%; & G . J% PP i (Western blot) 52 3a44p21. Bel-248
* X% 8 (Bcl-2 associated X protein, Bax). Ba itk &
&/ fJ%-2(B cell lymphoma/lewkmia-2, Bel-2). A&
4 )% %% & B-2(matrix metalloproteinase 2, MMP2)%& &
KA WA E R I cire 0044516F»miR-
516a-Sp¥em % &.

R

5% ks lGES-1483t, circ 004451642 B % 2 e
SNU-16. HGC-27 % 4%.i& K-F3%Jm, miR-516a-Sp& ik
KK, LB cire_00445163% it & ik miR-516a-5pl&
1K s o i & 5. iR AR Ak, ¥ om IR T 5,
¥ hp2l. Bax& @ &k, BA&Bcl-2. MMP2%& & &
ik, circ_00445163ew) §i iA4EmiR-516a-5pad &k, 474
miR-516a-5p ¥ vAZR 58 £ B circ_0044516%F § J 4w
R IE. A A TR

Zie
Circ_00445167T 8T ¥2.5) §i PA42miR-516a-5pFr ) §
) R s it ). el

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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KAk, R E R B S ANEGs TA007, RstE
WY T BRI T B B R, B
FALTT 2367 BN 25 1 e FE RIE FH R TR IT A
R R SR BT IR T 7 SOE LR JEE, TR AL R a T
CUHCN B RIT B EF-B 2 —. FIRRNA(circular RNA,
circRNA)E—Fh PR PEIESRASRNA ST, A JAh A 45
), CURNT AR R NS AR 7T A Y, W TRt
RRIY, 7F B R LURAN i Fcire_0044516F3A 7K -1
I, AT RS B 5] 42 mi R - 1498 i3k B i 40 i 458 5 075
FHT @RS AYE B A AT P 7R, miR-516a-
SpScirc 00445164H .45 &, W 7045 R IR, miR-516a-5p
FE AR /N2 B it A ISR A, 5 R g B
Wi R/ G, AT AR TR ) SR FEHIS T3SH2A )
1) /N2 it i e A B B A, (ERAE B TR AN A ) 1
I AED AT NG 2. ST circ_0044516F1miR-
516a-SpHE [l EHEAE FH WA B, 45T, AH 70 3 20
Hcirc 00445167 Beif i 42 [A) 2 miR-516a-5pXt 15 fm 2
F3GE . A A TR

1 #RRSE
1.1 A4 4R =207, B B AM(GES-1). B4l
MI(SNU-16. HGC-27)I T+ AR L igdife O, iR
Eagle}% 77 3% (Dulbecco’s Minimum Essential, DMEM)£5 77
FE. a4 MLIE G T2 E Gibeo A F]; Lipofectamine™2000
A T2 EInvitrogen A Fl; LI TSI, 4
YT BTSN ) TRIzoBRG G Wi Sl 7 &
W IR A T3 [E Thermo fisher/A &]; WM
(methylthiazolyldiphenyl-tetrazolium bromide, MTT)i{7}]
T TR T B E S RAEYD; Transwel /N
T B FEEEDEARGIRAF]; p215ik. Bel-24H56X
H H(Bcl-2 associated X protein, Bax)$ifA. Bk E
IR0/ A IL99-2(B cell lymphoma/lewkmia-2, Bel-2)PufA.
JE 7 4 8 25 1 ¥-2(matrix metalloproteinase 2, MMP2)#i
RS H I EE-3- TR I S E(gly ceraldehyde-3-phosphate
dehydrogenase, GAPDH)H U4 T3 [ Abcam 22 ] ; XU
SR BRI &I T AR ZRERHCA TR A ).
1.2 7k
1.2.1 tmfesdffedb e Yo LR AGES-1. B4
JfI(SNU-16. HGC-27)¥57={EDMEME; 756N, H&H
10%64- 135 . HER. BER, BREAFMHN37C 5%
CO,. MEANHIRL A 1IL, Bl EEN90%I, TIA0.25%)H
B A AR TR0 .

B BOIH G C-2740 1, 5 4R B3 =96 FLAR H,
S i 1A $180%, B Lipofectamine ™ 200037 & i
BI04 si-NC. si-circ_0044516. miR-NC. miR-516a-
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5p. pcDNA. pcDNA-circ_ 004451655 4ifurf, ich
si-NC#.. si-circ_00445162H. miR-NC#l. miR-516a-
5pZl. pcDNAZL. pcDNA-circ 00445164H; $L4% Yisi-
circ_0044516f1anti-miR-NC. si-circ_0044516+anti-miR-
516a-5pZE4HML A, i Asi-circ_0044516+anti-miR-NCZH .
si-circ_0044516+anti-miR-516a-5pZH. 2% 6hide 4 i
BRI, B5 7748 hE HHAT 4500,

1.2.2 qRT-PCR 52 Fa#b- circ0044516F2miR-516a-5p &
B ZIETRIZONAIRINE L ANIGES-1. B4l
JI(SNU-16. HGC-27). K& HHGC-2741/8 S RNA,
FrIMIRN AR 5, $ HRH SalR S B RN A G
JcDNA, i FHcDNAJBMRHFATPCRISY, J Rifd F 3%
20 pL, 7910 pL SYBR Premix Ex Taq 11 (2X), 1 uL cDNA,
L FWEI%0.8 ul, ddH,0 7.4 pL. circ 004451604
GAPDH{E NN Z, miR-516a-5pLLUGIE NN Z, KH
2% Y Hcire 0044516F1miR-516a-5pZik KT

1.2.3 MTT % BaAe ) 2m A3 78 WA & AHANRHGC-2741
Fl(pcDNAZL. pcDNA-circ 004451641F541), H74H Ahl
JICH FE N3 X 104y /mL, FFh96FLAR 1, 157748 h, LN
20 uL MTT, 4k4:559%4 h, i 150 uL DMSOit, ik
TR A SR, A FHEEARAURIIN490 nmAbhZH O
FEAE(A), T E RS (%)

1.2.4 7 X a0 AR S B o] 2m i 8 = WOEE & H 40
HGC-2741Ml(pcDNAZHL. pcDNA-circ 0044516ZHF541),
TRA B FR 2% 5 ¥ (phosphate buffered saline, PBS)i&
T, i FH &5 4 22 500 pL i 46 2020, SRR SN
5 nLHEIBEEE A V-FITC (Annexin V-FITC), FHIIAS pLt
HETAIIE (propidium iodide, PI), V2] J5# ) < M 15 min, &
Tt 2 LA SR DU £ B 7 T 15 100

1.2.5 Transwell 52 Ba46m) 4m fe i 4% WEE K- 4 HGC-
2740 Mi(pcDNAZL. pcDNA-circ 00445162141, TN
ANy LIRS IR R R A IR B, MR M2 X 10*>/mL. 1E
Transwell’N==_E 2 HI 200 pLARRLEE, T 2S00 L
B S I IR, gk 924 h, EH/NEBEREHITE
[IZHM, FH4%Z 5 FEEE 230 min, 456054420 min,
TER ARG VLS, HA G, BT RE 4 4L

1.2.6 Western blot% 34 p21. Bax. Bcl-2. MMP2
Fa &k BEARMBINSHMMHGC-2741
(pcDNAZH. pcDNA-circ_00445164H15:41), FEEL K12 A
HEAEABCARFIER I E S, I EFESE, TR
PR 1 H Kk (sodium: dodecyl sulfate polyacrylamide
gel electrophoresis, SDS-PAGE)/¢ /e /b3, #41EE, fit HE Wk
#H12 h, IIA—#ip21. Bax. Bcl-2. MMP2. GAPDH
ik, 4 CHEMEE, MAWTFRCH iR F#FE2 h,
Bt HL AL 2 K ¥ (electro-chemi-luminescence, ECL)J#E A\ 2
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B, TRABCBIRI0

R 1 JiBRcirc_004451633HGC-274MiRIEIE ., TRFATF0A(mean +SD, 7 = 9)

paxi:) et ATR%)  TRERE p21 Bax Bcl-2 MMP2
24 h 48 h

si-NC 99.97 +9.12 9851+6.78 6.50+0.62 86.36+6.83 031+003 026+0.03 0.65+004 051+0.04

si—circ_0044516 69.17 + 5.68° 46.88 + 4.56° 20.26 +2.30° 39.47 +5.12° 052 +0.04° 043+002° 040+005 0.35+ 0.04°

t 8.600 18.957 17.329 16.480 12.600 14.145 11.713 8.485

P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Ssi-NCHALL, °P<0.05. Bax: Bel-248KXES; Bel-2: BABIRIMERR/SIN5H-

64- 51.5-
8 8

S 37 .510
wn [} -
4 o
(=% o
&2 3

(=} o

o ‘v 0.5
I 14 <

= i

d ¥

S 0 € 0.0 -

GES-1

HGC-27 SNU-16

GES-1

2; MMP2: EREEEBEE2.

HGC-27 SNU-16

DOI: 10.11569/wcjd.v30.i9.393 Copyright ©The Author(s) 2022.

S

circ_0044516F0miR-516a-5p7E SR MIRHIZRIANF (mean + SD, 77 = 9). A: circ_00445167F EERATNETIHIFEA K, B: circ_0044516711

miR—516a—5p{E H AT IZRIAKFE. 5GES-14HLL, 'P<0.05. GES—1: F [ FZ41i; SNU-16. HGC—27: B4,

“H LSF(polyvinylidene fluoride, PVDF)R I, 5. Hg
Jt. 8 Image JEAHJ3 M i 1 4517 %5 FE4E, LAGAPDH/E
HNZ.

1.2.7 MR A ZBRE FIHAEMcire 00445164
miR-516a-5p¥e @ X % f#EmiR-516a-5p4 &1 fi
circ_00445168F £ A1 RAFTIEAKF F(circ_0044516
WT. circ 0044516 MUT), BUHGC-2741 g 3 Ah24 4L+,
circ 0044516 WT. circ 0044516 MUT% % 5miR-NCE{
miR-516a-5p L5 YL, 48 hitEAN L, J% IR L &
R G R E A IR, R ' 2 B T 1.

B2 4bFR 1§ FHISPSS 20,05 {1 kb B %4, 45 5
Flmean+SD#E R, zéﬂlﬁﬂtmﬁiﬁﬁﬁl%%ﬁiéﬂﬁ,
P 2L I EE Aol B ST BE AR 36, P<0.05R R ZE 7 A 40
-9

©“R

2.1 BoEmAE Feirc 0044516F2miR-516a-5p & ik K-F
58 FEARGES-1MLE, BE4iiiSNU-16. HGC-27+
circ_0044516AHX} FIE K12 3 JIN(P<0.05), miR-516a-
SpAEXTFRIE K 3 PRI (P<0.05). 1.

2.2 WBKcirc 00445163THGC-274m i34 58, & F=
T8 h Ssi-NCA LLE, si-circ 00445164 circ_ 0044516
AN F T 7K 3 P (P<0.05), 4ARtE . iTRe i
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pression level

0.5 =

circ_0044516 ex

0.0 =

si-NC
DOI: 10.11569/wcjd.v30.i9.393 Copyright ©The Author(s) 2022.

si-circ_0044516

B 2 MBRcirc_00445160VF LK. Ssi-NCHLL, 'P<0.05.
HFEARP<0.05), T B ETHE(P<0.05), p21. BaxiiH
FKEINP<0.05), Bel-2. MMP2EE [ £ A &5 (P<0.05).
K2, K3, %I

2.3 it A #£AmiR-516a-5pxtHGC-274m i3 74 . it A5 Fm
B g%a SmiR-NCAH LELHL, miR-516a-5pZHmiR-516a-
SpAHXT R IE KT B3 B IN(P<0.05), A0ARiEtE. R4l
H B A (P<0.05), TR B & 191 (P<0.05), p21. Bax
R R hN(P<0.05), Bel-2. MMP2E [ ik P
(P<0.05). F4. 5. *2.

2.4 Circ_0044516¥@A4=miR-516a-5p#y & ik K6
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R 2 IERIAMIR-5160-5pXFHGC-27/RiBILsE .. ERFAETAISIE(Imean +SD, n = 9)

bzl ) BTR% TR p21 Bax Bcl-2 MMP2
24 h 48 h

miR-NC 100.31+9.56 99.17+8.36 6.93+0.58 82.54+7.20 0.33+0.04 0.27+0.04 061+0.06 0.53+0.05

miR-516a-6p  70.24 +6.86" 49.44 +5.02° 21.31+2.26° 43.56+3.98° 050+0.05 046+0.05 036+0.04° 0.33+0.04°

¢ 7.667 15.299 18.489 14.215 7.965 8.902 7.904 9.370

P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SmiR-NCHAELL, °P<0.05. Bax: Bel-248KXXES; Bel-2: BABIIMERR/BINE-2; MMP2: ERTEBESE2.

R 3 AN EBR S (mean +SD, 7 = 9)

DR circ_0044516 WT circ_0044516 MUT
miR-NC 1.01+0.09 0.99+0.07
miR-516a-5p 0.36 +0.04° 0.96 +0.06

t 19.799 0.976

P 0.000 0.344

SmiR-NCZEAELL, °P<0.05.

]| 4 circ_00445163LEEIRMIR-5160-5piIFRIA(mean = SD, 7 = 9)

54A circ_0044516 miR-516a-5p
pcDNA 0.99+0.10 1.00+0.08
pcDNA—circ_0044516 451+0.36" 0.40 +0.05°
t 28.263 19.080

P 0.000 0.000

SpcDNAZE#EEL, °P<0.05.

5K, circ_0044516f1miR-516a-5pf717E HAMI4E
AL, RIGEREIR, 5miR-NCALILH, miR-516a-5p
Heire 0044516 WTH 6 E i 11 2 2 P& {K(P<0.05),
circ_0044516 MUT? Yt 2 BT AN 2520

2.5 Circ_004451632%) i H#EmiR-516a-5p#) £ ik 5
pcDNAZLHEL, pcDNA-circ 004451621 Hicirc 004451641
Xif Fe ik /KT S E BN (P<0.05), miR-516a-5SpAHXT ik K
i BRI P<0.05). #4.

2.6 #p4ImiR-516a-5paHit.Bcirc_00445164 2 HGC-27
mpeygsh, EHFB TR Hsicirc 0044516+anti-
miR-NCALLL#L, si-circ 0044516+anti-miR-516a-5pZHmiR-
516a-SpAH X} FIATK 2 FRIKP<0.05), 4HfidEtE. T
T 21 i 48 I (P<0.03), T3 52 F#1K.(P<0.05), p21.
Bax it & IEF#K(P<0.05), Bel-2. MMP2EE (1 R IA 81
(P<0.05). 7. K8, #s5.

311
CircRNATEM AL Rk, T2t 7041 Tkt
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RIL, H RGO AZ B E N ANE R B2 RE, B
5 35 4 45 5 WU/PRNA(microRNA, miRNA)S 5 il g
i, 3ERE. HETSAmESRETY. R RE
AP 78 B A hcire 001653 k0N, 1A shszi &
7~ Fiflcire 001653401 54ty . T ARZE, I
FPUUMIE T, AT AT mMIR-377/NROA L (g3t B e Kk
J&. circ_00445162& i I —FlicircRNA, 7E i 2H
ZURZRIE h i 5, BiiKcire 0044516 7] B 2 410 i it s
I 184 L R L7 40 P B P, (R b A R T A AT
R, LERT A R A BN A R cire 00445165 k14
I, FEEREST R FI R A f s . TR REH
FOHIE . 76 B R B, circ_00445163IA38 0,
I miR-149-5piE #EHUR I IA, et 5 4
ftsE . TR AR 2B AR R R, B
circ_0044516315 K340, BlE T B LR HBEGES-
1, Ui#kcirc_0044516F#(% B A0 /A s %, TR A
H, BN TR, p2 LR ClpF IR, e 4h 3R
R, S R g < Bel 2R i Bel-2
5Bax, 3 [A)HH B B (A {2 ik i e k2R v Tt
MMP2EE R F-16q12.2[X 35, AN e P A4 i 4058 5 B
H, B DUk, Eifp21. BaxBREARIE, F
WBcl-2. MMP2%E F3RIE, #&RTitERcire_0044516401H] &
S T AT R, JF 75 S T

miRNATE IE & H R H b 22 7 3Rk, 7T LA
SRy (R i 2 DR 40 3 K] 52 M e i ) R FE, BLFEAE I
B N AmiR-335. miR-124. miR-218%5"" |-
miR-216a. miR-552. miR-59225"%") Hjf 75 £k JL /<P,
miR-516a-5SpfE T4 . B SRk, FifmiR-
516a-SpRILREAMHIRA MG TE . TR AR RS, &
AT FL ), cire MYCH] B8 F4EmiR-516a-5p
PRI 2 ERE R A R 4R A 5. (2 2&miR-516a-5p% B
Y A S N B, (EASHE 7S H & BIL, miR-516a-5pfE
B 20 A KT BRI, 1R IEmiR-516a-SpP&1I B
A7 E AT 4E AL, BN T2, p21. BaxiEH
FIARIGIN, Bel-2. MMP24 R FEIE, Fo7Rid A miR-
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B, TRABCBIRI0

& 5 HHIMiR-516a-5pITTTEACirc_0044516 M BHGC—27/BARISTE . ITERRAAT-BVEZ0E(mean = SD, 7 = 9)
BER%)
S ’ B TEEEN 2 Bax Bd-2 MMP2
24h 48h

si—circ_0044516+anti—

ANG 69.17+568 4335+426 20.83+241 3643+324 054+004 0442005 037+004 034+004
min—
si—circ_0044516+anti—

, 85.88+7.21° 68.94+653" 13.67+152° 5521+470° 043+0.03° 032+003 050+004° 0.45+0.04°
miR-516a—-5p
¢ 5.462 9.846 7.591 9.869 6.600 6.174 6.894 5.834
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Ssi—circ_0044516+anti-miR—NCZA48tE, %P<0.05; Bax: Bel-2487% X5 E3; Bel-2: BARIMEREE/BSI1HF-2; MMP2: EfSEE 552

A B
si-NC si-circ_0044516 p21
|0‘ 10
|o’-! 104 Bax
=gl = 10?
= = Bcl-2
10'4 10' 4
Wl 10’ iy . - MMP2
PR R E 2 T 10 1o 100 10 10
Annexin V-FITC Annexin V-FITC
GAPDH
C

si-circ_0044516

si-NC si-circ_0044516

3 JUBAcirc_0044516XHGC-274BIRIEIE ., IEBFETRIA. A: JATIE; B: p21. Bax, Bcl-2. MMP2EFFEA; C: iF8A. Bax: Bd-24H

FXERF; Bel—2: BAIIEAELRR/ F MK —2; MMP2: JETi6 8 & k2.

3 -
0
3
S
(=%
b
&
8
n 1=
El
€

0 —

miR-NC miR_516a-5p
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4 TRIEMIR-5160-5pBYEELME. SmiR -NCHHLL, P<0.05
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516a-SpHilih| B a4 MU AL RS, 5 AT 16
LEWME B FIRUPEO G R AR 15 9256 7R, miR-516a-
Sprcirc 004451641, 1t Fikcire 0044516F#fkmiR-
516a-5pRIEKTF, #oRcire 0044516% 7] 1 if#EmiR-
516a-5pffi#ik. H—Pin s LR, #HImiR-516a-5p
XFTERcire_004451640 3 B A ARG GE . TR AH T2
2, $E7ncire 0044516 ] feidid 71 #EmiR-516a-5pft
BRI A .

4 g

zE LRTR, DiBRcire 0044516301 B J 4 p s 5 AT 42,
IFE AR T, EFPLE TR S B miR-516a-5p A K.
AR, ARSEIGCAHAFAEA B M7, RyEE SRS
RESS, JC TR N SLH8 K AT REAH (5 S Il R G T 25—
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A B
miR-NC miR_516a-5p

10! 10t p21

103 103

x P A Bax

o' 10 . A Bcl-2
0] e 2 ST R —— 0] S .

10° 10! 10° 10° 10 10° 10’ 107 10° 10 MMP2
Annexin V-FITC Annexin V-FITC

GAPDH

miR_516a-5p

BAET B0

miR-NC  miR_516a-5p

DOI 10 11569/wc1d v30 i9. 393 Copyrlght ©The Author(s) 2022.

B 5 IERAEMIR-5160-5pXHGC-274MiRIZIE. TRF0A

=0

£20m. A: JH11A; B: 21,
FESEXE s Bel—2: BANAREL IR/ (1 197 —2; MMP2: L7748 28 EI 2.

Bax, Bc—-2, MMP2EHFEIK; C: iTF5A. Bax: Bal-2

hsa circ 0044516 (5" ...

3" GCCUGAGCCAGCAGAUCGAGARAC
(NN

, CUUUCACGAAGARAGGAGCUCUU

hsa-miR-516a-5p (3' .. S -

59

/mer-1a

circ_0044516 WT 5" GCCUGAGCCAGCAGAUCGAGAAC 3'

miR-516a-5p 3' CUUUCACGAAGAAAGGAGCUCUU 5'

circ_0044516 MUT 5" GCCUGAGCCAGCAGAAGCUCUAC 3'

DOI: 10.11569/wcjd.v30.i9.393 Copyright ©The Author(s) 2022.

6 circ_0044516FImiR-5160-5p7SfE HAME SIS,

Il si-circ_0044516+anti-miR-NC

1.2 = =1 si-circ_0044516+anti-miR-516a-5p

0.8 =

0.4

miR-516a-5p expression level

0.0 -
DOI: 10.11569/wcjd.v30.19.393 Copyright ©The Author(s) 2022.

7 mMiR-516a-5piEeMER. Hsi—circ_0044516+anti—-miR—NCC
FAEE, *P<0.05.
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CireRNAFUT S P 24540, CUORIEAE 9 A KA
RITFICAA, BEAESIcireRNALS BRAATA X, 71
5555 EAIR . TR TR

Eoatiig /)

15 BRI Frcire_ 00445167 71 3§ i) 4
miRNAE I B4 AV AT 8. R AEYME B
T 7R, miR-516a-5pcirc 004451640 H 454, MimiR-
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A
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anti-miR-NC anti-miR-516a-5p
10. |0‘
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E 10° E |U:-l
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anti-miR-NC
St
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8 HHIMIR-516a-5pXTBRcirc_0044516AMBHGC-27 MIIEIE .. ERBAETRI. A: AT B: p21. Bax, Bcl-2, MMP2EHFIK; C:
ITASIEL Bax: Bel—20H2EX R H; Bel—2: BANN@MR LR/ 15 —2; MMP2: SETi4 e 5 .

LA A 2 miR-516a-5pXf B 40 LG GE . LA AR
[SibpA

AW FEM ELcire 00445160 B EANEIGTE . TR A
THTRR, KL 75 BEIE I 2 miR-516a-SpF2ni B i
HRRAEYIFAT N, BN BRSO AL A

LRI E

qRT-PCREZIGATIN B 7 ARG ES-1/1 5 JE 41 fESNU-
16. HGC-27circ_0044516. miR-516a-5pFik/KF. ¥
HGC-27411 5 Asi-NCAH. si-circ_ 004451624 . miR-
NC#. miR-516a-5p#H.. si-circ_0044516+anti-miR-NC
2H. si-circ_0044516+anti-miR-516a-5pZH. qRT-PCR=E
gt Micirc 0044516F1miR-516a-5pFik /K1 MEME
(methylthiazolyldiphenyl-tetrazolium bromide, MTT)SZ 46
W2 B3G5 Yt = AR SEASAS I 3 1T Transwell S
ISR ZH BT #%; Western blotSZ3e 45 Mp21. Bax. Bcl-
2. R4 )& & AR-2(matrix metalloproteinase 2, MMP2)
T ERIE; XGRS SEi ANl cire_0044516HImiR-
516a-5pHLIa KA.

B ficirc 00445165714, TMmiR-516a-5pfik&iA, It
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BReire 0044516808 Kk miR-516a-5p i 5 & 24 i
FAAE R, 75 AR T, #MHmiR-516a-5pXiiTER
circ_0044516403 B 4H MG TE . ILFE AN T2 520,

Bl fflcire 004451675314, JiBkeire 0044516471 5
FEANMIE A RS, IR SANIRIE T, fEFBLE AT RE S
WiFmiR-516a-5pF 5%.

REf=

ARSERABAFAEA R BTy, BT TR Th g sk
B, RTVRP IR S AT REAH SRS Sl B 4 75 25— 4k
BEIOAIE.
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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
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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.
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=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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0513

JHF 4 B (hepatocellular carcinoma, HCC)HE A WLHITH
0 2R G IR . AT B T, 202 14F AR
PWHCCHEEEE B &5 90567711, IHCCHET N
83018011 H AT KZHF 7L AHCCHI R A EE S 2,
JFERFREALAT 55, HB VIS 5 i B A VR S . 12
2. HBEIR, iRk, 4k Rk A A, EI
HUIRIFHLEIATES K2 B A 2 SE R 25 3%
BRI SHCCH R A % IARS B9 RHCCH SR
SRIBRAMEER A Z, N EFRIBFEREHCCK
AR B AR FE RS S A i AR T T RE R FEAS R A
. A HCC R A B AE AT AR B R TpS3, Bel-
2, Bad-p, Bax'”, HULCHIH 194" |- 3R J Kk 22 4 56 5
BAIRIE, TTHC CZ 5 ik 3 [N 4 K HAR DG A= 2 3
SR (155 Z A2 Wl S A 0.

2
He~

1 MRRTSE

1.1 A4 W FER AR YE B b, & JefE R
CEGRIEHHRE E [(gene expression omnibus, GEO)H i
IEHCCH IR 23 R R IA s, S8 5 0 #dE S
M) 7 S FRAR FE RIEAT e, % Ok HY 1) 22 S R DR AT
FE R AAA L (gene ontology, GO), FE[H 21 F B4 P(kyoto
encyclopedia of genes and genomes, KEGG). £& FAHH.AE
FH M % (protein-protein interaction, PPI)FIEER 1 fr. X 22
FEFE AT SR LN (hub2E [R) 45 2. Kaplan-MeierZ(di
PEXS BB AL R i KRS SHCC I TR K&, R,
K AR E TAERHIE 1 28 (receiver operating characteristic
curve, ROC) LAhubt K22 1ZWTHCCHIANMA, E1.

W FCEEN(GEO, https://www.ncbi.nlm.nih.gov/geo/).
(KEGG, https://www.genome.jp/kegg/pathway.html). 5
AR IR AN 2005 FE(STRING, http:/string-db.org/
cgi/input.pl) JHIE A AF 73 AT EHE 7 (Kaplan-Meier, http:/
kmplot.com/analysis/index.php?p=service), 1 AT FT
1) BEEHE .

1.2 7 % GEO¥dl e Ay s HCCHE R Rk Hdla 4, KR
1A “Hepatocellular carcinoma (HCC)/liver cancer” , Ff
J&N “human” . kXA 2R 2 1) 45 LA T I, 1EHL
GSE62232", GSE67764"'. GSE89377""HIGSE112790""
VAN HH AR AT 20 A, IR B T HCC S IEH A
S BE PR F Ak B AR 10 HEAT 7 128, 97 16 2k A AWH C CALAN
IR B e R 2N DU R, HP<0.05; 43
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R 1 WADITHSN BIEENIFIE

FRAS
Hiss m2E WX MR = ait
GSE62232  Schulze® EE AZ 81 10 91
GSE67764 Yang™® PE AX 6 3 9
GSE89377 Shen"™ BE A 40 13 53
GSE112790 Shimada™ HA AZ 183 15 198

HCC: FF4Biass.

HXFGSE62232. GSE67764. GSE89377F1GSE112790
RS b 1) 22 R B R AT BB o T, A 7 ek ik
A, H-2:#Vennl&. 7ESTRINGHEE 2 pxe} i ik H 3L 2
SR KA T B A ELAE AR P 2 A at, R B AR
A BE R Textmining, co-expression, gene functionfllco-
occurrence; f HAEFH KR ZE=04; tHEAERHEAA R
F20. FEKEGGH 22 56 ik H 1) 22 S ik BE R A
KAT FEEEHAT AT E 4. VFhIEEE “human” ; 1@
e R, BEER. HEEE. didfE. A%
25T & 5. K Cytoscapev3. 7. 254 X 0 4 ki 2%
[ hub 2 (RIEAT 0% S BhubBE A, 973 (K HE node-
score. fEGSE112790% 5 , #RIEHCC 5 I HHHZ371
7 BRI FRAR K2 R IE, SR ATEEE: BRIK
FRET; Z1BE 25 R IGRAES.

SR MG TR -RAFEAT, Tt
BER Fimean + SDFRR, BRI L5 1E & 2H 2L LLRER FeAS:
36 VHECR R LR, N 856, P<0.05A Fiit#7

2 BR

2.1 HCC#2 % kA AW it I T GSE62232.
GSE67764. GSE89377H1GSE112790%di A 754 %, VU
AR EIEASHE R 1. HCCMIEH IFH A h 2= 7%
IEHEPRZM 5 N370. 1386+ 76F1418(&12), DU EdifE
LR RIB R A7),

22 2% £ 5 A HGORKEGGHH ik 1374 2 5
FIRER YR A TR ISR g
P40 R ) 0 2 i 0 JeB 5 1 1) S S5 4 i 67 T e s IR 1
ap-1 B SRR R B (kb AR 2 2o
ESEE TS FE SR 2-hydroxylase
TEPESE, WAR2. KEGGIE 5l & 45 T 41 i 4 3 P450X}
AR AR E AN 25 A - 20 i 5 3R
P450%%, W.33.

23 EZ5+ ARG ARARESH RITHCCHIEH FFHL37
A2 SRR RBP4 SR, IR 2 5 2

ZAA) RN, W4,
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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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9 13.5 22.5

A 492 B 7751
4.86 -
i —
2 S 1.95 -
© c
S 2
o o
@ g -0.97 A
o
(=2 o
< 8 -3.89 -
-4.38 | | 6.8 -
-6.24 | | , . : : , -9.72
0 2236 4472 67.08 89.44 111.8 0
-log2 (P value)
C ss] D s ;
oy o)
(=) (=)
c o
© ©
oy ~
[ ] =)
o o
£ £
~ ~
o o
o o
4.58 - . : : - -5.38
0 1015 203 3044 4059 50.74 0

-log2 (P value)

32.17

64.34  96.5
-log2 (P value)

128.67 160.84

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

2 HCCESREERTHENIE. A: GSE622325JEEE; B: GSE67764%50HEES; C: GSES9377XIELE; D: GSE112790%JE. HCC: 4.

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

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

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

4 GSEN2790UBEDNERRIAN7 T ERREHAE.

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

5 SITEFFREERPPIBINMBE. PPI: & L ENZ.
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B 6 37 TEBFRAIERPhubERIGINNEE.

C P<0.05
1
s 14 .
@12 . '
(0]
510 '3.353*
5 8
(V)
260 *
5 4
G2
HCC Control
F
100 ...’l,‘
X 75
Fo
S 50
(2]
c
& 25
ok

0 25 50 75 100
100%-specificity%

DOI: 10.11569/wcjd.v30.19.402 Copyright ©The Author(s) 2022.

A . P<0.05 B P<0.05

S §10 1

3 s 8 :

5_6 oy ° 5 8 u.E’-!

T4 36

o ™

a. o

Gy , . G 4 , .

HCC Control HCC Control

D E

100 4 r'_,4~ -y 100
£ 75 poud® < 75
o >
2 50 ’ 2 50
= 2
§ 2 8 25

0¥ — o
0 25 50 75 100 0 25 50 75 100
100%-specificity% 100%-specificity%

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
0 20 40 60 80 100 120 0 20 40 60 80 100 120 0 20 40 60 80 100 120
DOI: 10.11569/wcjd.v30.19.402 Copyright ©The Author(s) 2022.
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.

5 2
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Abstract

BACKGROUND

STMNI (stathminl), a member of the microtubule
destabilizing protein family, is transcriptionally repressed
by the functional tumor suppressor protein p53. STMN1

Baishidenge  WCJD | https:/ /www.wjgnet.com

was first identified as a cellular phosphorylated protein
overexpressed in leukemia in 1983. STMN1 was found to
be upregulated in a variety of cancers, such as non-small
cell lung cancer, breast cancer, and gastric cancer, and it
can induce cell differentiation, proliferation, and migration
in solid tumors and is associated with a poor clinical
prognosis. However, the role and mechanism of STMNI in
hepatocellular carcinoma remain unclear.

Alm

To assess the expression of STMNT1 gene in hepatocellular
carcinoma and its relationship with the clinical characteristics
and prognosis of patients, and to explore the molecular
mechanism of STMNI1 gene in this malignancy.

METHODS

Clinical information and high-throughput RNA-sequencing
data of hepatocellular carcinoma patients were downloaded
from The Cancer Genome Atlas (https:/ /portal.gdc.cancer.
gov, TCGA) database. R (v3.6.2) software was used to analyze
the expression of STMNTI gene in hepatocellular carcinoma
tissues, and its relationship with clinical characteristics of
patients was analyzed. Univariate and multivariate Cox
regression models were used to analyze the prognostic value
of STMN1 in hepatocellular carcinoma. Gene enrichment
analysis was used to analyze STMNI expression-related
pathway mechanisms. ssGSEA method was used to analyze
the infiltration of 24 immune cell types in tumors, and to
explore the relationship between STMN1 and immune cells.

RESULTS

STMN1 was highly expressed in tumor tissues (P < 0.001).
The diagnostic value of STMN1 was assessed by ROC curve
analysis, and the area under the ROC curve (AUC) was
0.971. The predictive ability of STMN1 had high accuracy.
Chi-square test or Fisher exact test revealed that STMN1
expression was significantly associated with overall survival
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rate (P = 0.013), T stage (P = 0.002), TNM stage (P = 0.008),
age (P = 0.006), and tumor grade (P < 0.001). The overall
survival rate, progression-free survival rate, and disease-
specific survival rate of the high STMNI gene expression
group were lower than those of the low expression group
(P < 0.01). Cox regression analysis showed that the high
expression of STMN1 was an independent risk factor for the
prognosis of patients with hepatocellular carcinoma (hazard
ratio = 1.808, 95% confidence interval: 1.288-2.234, P = 0.014).
GSEA analysis showed that STMN1 gene in hepatocellular
carcinoma is mainly involved in cell cycle, oocyte meiosis, T
cell receptor signaling pathway, natural killer cell-mediated
cytotoxicity, and spliceosome. Immune infiltration analysis
showed that STMNI1 expression was positively correlated
with helper T cells 2, follicular helper T cells, and helper T
cells, and was negatively correlated with neutrophils, helper
T cells 17, and dendritic cells.

CONCLUSION

The expression of STMNI gene is up-regulated in hepato-
cellular carcinoma, which is associated with a poor prognosis
of patients. It is an independent prognostic factor for
hepatocellular carcinoma patients and is expected to become a
potential molecular marker of this malignancy.

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

STMNI (stathmin 1)2—7FF /& THE kARG Rkt Ak
B, A AR PR ) & G pS34E Fedp k). STMN1E K
BT Ay —Fh dm AR ERALE &, ST T 198355 12 & %
¥ id E &K, STMNLE % A s P A R I LR, 4edE
Nempei . SUREA B R, T AL SR G
Famfantt. et 4, 5 R RAIERTUS X,
Sk, STMN 2T 4m B P 49 4E B Fo U A7 R & 4.

V=14

B RS TMNI B 2 I 2m B 7 08 Ok B LA B &
ik G B RN RAFIEA TG 09 % R, IRASTMNI A B
T I 4 Lg% P AR R 64 4 F AU,

T
NI IE 2 B B 3 (https:/portal.gdc.cancer.gov, TCGA)
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FHE e T BT oS B A 006 RS B AR 5 ERNA
W 2. ARAR(V3.6.2) M40 MSTMNI I B AT
0L LSRR FOR L, P R B B e R A
X F; REEFA % B A Cox e AHER 5 AT HF R
STMNI1 {2 AT 4m feL 5 P 69 FUa 1, AR 'E £ o4 A
T A STMNI A A A8 % B B5 AR 42 R LA AL R
4 g % 5 H7(single sample gene set enrichment analysis,
sSGSEA)Z ik 47 T Mg P 247 0k tm i KA 4932
i, FFARITSTMNI1 5 %.9% 4m feney X Z.

ZR

3 48 AL e JE i ZE 28 P 69 STMN LA A #E4T T 947,
1B T STMN LI b J25 LR 47 ¥ 2 KA (P<0.001); R A%
XA A AE 2 (receiver operating characteristic curve,
ROC)%HTSTMNI1 4935 i i, ROC#r & F @ A2(AUC)
40971, £5F & PASTMNI 6 TR 48 A A &2 3 Ak
KA F F A I R Fisherts it 36 > TS TMNIT % B Ak &
ik 4 Fe B FOR L BAR A B RP = 0.013). THHP =
0.002). TNM%HA(® = 0.008). H#:(P = 0.006)F= ¥
HHB(P<0.001)7 E11bER, £ F LA %it 5 & 3L, STMNI
AR ZEAAGEEBER, RRREABEARIKR
Pt A A R TR A 20(P<0.01); CoxE1ANHT
2 RSTMNI &) & £ A L AT 4m RS B4 TG 09 4% 2 &
%P Z[HR = 1.808(1.288-2.234), P = 0.014]; GSEA%¥7
LR A, STMNI K R R o F 245 ke
B, PRt eR . Tae 2 E5E%., gk
FeA ta RO 08 Lm B AR VE RO BRI A AT
27 STMNLEX BB T40 02, 8058 B T4m i fe
HBhMT@IE Bl R, 5 kit 3BTk
17. MEKRmpF EfiFak.

2=

STMNI R FE R 2 R F £k LR, 5t 5 B 569 R
RIVGAE K, AR B H LG R &, A2
PR AT am LS 6 P e T AR A4
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0 512
fF4 g (hepatocellular carcinoma, HCC)/& i iEAH I
FET-HIEE DU RE AN, HCCIl % i 28T % (hepatitis B
virus, HBV )G AME M 51 ik, T BOCHIKANHE K (1
pS3FICTNNB)IFEA AR, BIR RGBT
P R B AR AR AR AR, (AR R IR IV E 73 B
X T4 B A RAUKIR T SR A ).
STMNI(stathmin 1) —MjE T REBEHR
JGUS B DR, A T e e e R 41 o B 1 p S 31 A .
STMNI1 I X %58 N —Fhab iR b B2 1, T 119834
76 A M i AT, STMNITE 2 RsbiE R Bl _E
W, e N R . FURE AN B, AT DA SR
JE I AN A ST, IS5 A R IRIK S
FAOCIL BRI, STMN LYE 40 e b i 4 F FOBL 75 A

S A
{H7E.

AHFF A, TATHRZR 7 STMNIT H:BILE T2 s o 1)
LRGN, IEAN AR R T STMN 154 5 AT 40 e 3 s
AR PER I AR S, DA A4 e i va SR i
e HE.

1 #RR0TSE

1.1 A4 PgiE SR B (https:/portal.gde.cancer.gov,
TCGA)HHE e~ 34t fdes 28 I I RS B AN s
RNAMFHRE. 32424058 TMNT R R FRIB1EREAR 3740y
HCCREAFISOM 5 HEAR).

{57 FHRVE 5 G0N JH 20 B e 119 5 46 A s 4L D0 5 S ats
(level 3, HTSeq-FPKM)#% 4 TPM(transcripts per million
reads) & UK B AT 22 53 0 T AN ARAE 0 . FE SR 8200 B
o, KR8 Z-score bR HEAL KT HHEL(4.681), K -4 g 70 s
STMNIRIEHAMRSTMNIRIEA ST STMNT HEFIZR A
5 BFEIRARRER KA.

1.2 7 ik STMNIHEHZRIE S B IR R L IUR K A
53T FAVE HRE A, FIFHpROCEL[1.17.0.1FRA<](F
Tt Mggplot2€[3.3. 3 A (FH T I LAL) 74T 12K
HTCGAT4ffE T H HRNAseqdE, LLBHAHISTMNI
TE TV FF40 e e 71 IIAERA 1, {8 K aplan-MeieriZi 4y
Prim RISAFURFIL H R FH DR AR Tl RA A
RATCIRAEALH M2 5%, R survminerfl[0.4.9k A1
survivalfl[3.2-10MATH T Ik K A A BERHI St 53
B BRI R AN 2 PR 3R Cox B 73T T SES TMINZE 4
Fege s SIS {8, F i survivalf[3.2- 10804 T4
RIS b

1.3 STMNI1A R g & 54 BHEE £ 7 (gene set
enrichment analysis, GSEA)"" 57 F 0 M STMN 1% ik
AHICH %, FdESEc2.cp.v7.2.symbols.gmt[Curated]H T
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PR ) oA, B DAL E SRk AT B 2 7 i, B
F 10000 HA e it 22 5 LHKIGSEA T (T BE ¥ BN
R IE S 1P<0.05 FIFDR<0.25 48 F I IE PEFTA— 4k
1 & B BU(NES)RAE & 4 i 4 . ggplo2H T
GSEA'E 57 HrF ] fLAL..
1.4 F I iz B 50T 24F0AN R S B A 2R B ARic ok B
Bindeaf{J W 72", 1 FHssGSEA T VAT 1 e v 2470 4,
P A 2R AL IR, K SpearmantH SSE A HTSTMNT 5
R24Fh G B A B A AH OCFREE, A STMNT = IRk 4
T e P2 4T AR () 40 M. GSVA!™ M T T AL 4
Bt FEAEE P A Gt BT ER (v3.6.2) B pt
#4T. Mann-Whitney UFEESFH T2 41 40 i 41 23 F0
I A Rk 22 S, T RO RE A s 56 FH T B 6 A%
0. 2R TAERFIE (receiver operating characteristic
curve, ROC)HIZH T 7 #TSTMN 13Kk =2 15 ] LAE
RiEWikr B, KRS EFisherk Bk 5 FH T 74
STMN1ik 51l PR FARFAE 2 8] 1) 56 2. Cox MU [A]
53 H T IF S TMNI R IE I T 50 8. HTTCGA
Hs PE A G RS B R, AR AR AR T
S TNMZM L V9T 85 RAEImIREEZAE B, BIAS
AR RE M I R BEAT e B8 o0 i DR, TE S5 R0y
PRI EHE T, AR AR S S AN A R 20 I RE AR S Al A
TEZ 5. LAP<0.05 N2 7 BA Gl 55 L.

2 FR
2.1 STMN1£A 5 6 RAFAERG X Z 0T IT4H B FlIE 5
MR MSTMNIFL AT T 534, #7= 7 STMNITE i
JH R RIEP<0.001, E1A). FHI, 3 HTSTMNILE
JHF 44 e 2L 2RO AR AT AR R ZH 2R 3k, 45 54l
FEHISTMNIE IR 2H 23 b 513804 (P<0.001, E]1B). tb4h,
KHROCHIZE 7 HTSTMNI 2 Wi 48, ROCHIZE 1
#(area under ROC curve, AUC)’N0.971, 5 R B [A] H i
M (alpha-fetoprotein, AFP)AH ELSTMN 1 TG §E /746 45
T AER T, AT R —FETE RIS IR EX(ENCO).
Ak, SRR ARG BE Fisherks iR 36 4 HTSTMNI
RIE GG RFFEZ (B[ 96 R. STMN 1 RAK R K 4 A
ERIR YA BARAAERP = 0.013). TP = 0.002).
TNMA P = 0.008) HH (P = 0.006)F il I8 43 2%
(P<0.001) 77 I LR, Z57 BA Giih 3 L(ERL). tsh,
STMNI1 23 (1) #A5 Br Logistic/nl . FISTMN1 51 &
FHIEZ M ARV R R, BFETHI[OR = 2.219(1.469-
3.372), P<0.001], TNMZHI[OR = 1.998(1.309-3.067), P =
0.001)], FEHE[OR = 0.551 (0.365-0.830), 2 = 0.005]) 2 fif
R/ [OR = 2.842 (1.837-4.443), P<0.001] (#2). £ 5N%>
. MA IO R AR R IR 3 25 7 [OR = 0.308 (0.015-
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R 1 SIMNIRIA SRR B E IRARRERSIERI A B
IBPRIHIE fRzRIAZA SRAA P e FATTIE
SAREZHE 0.013 6.24 Chisq.test
4175 134 110
54 53 77
TOHE 0.002 14.59 Chisq.test
T 109 74
T2 37 58
T3 32 48
T4 6 7
NZDH] 0.357 Fisher.test
NO 122 132
N1 3 1
MO HA 1.000 Fisher.test
MO 132 136
M1 2 2
TNMZER 0.008 Fisher.test
15 101 72
ITH3 36 51
1IIHA 34 51
IVEH 3 2
FH 0.006 7.54 Chisq.test
<60% 75 102
>60% 112 84
el 0.269 1.22 Chisq.test
oy 55 66
St 132 121
BPEB DR <0.001 26.71 Chisq.test
G1 36 19
G2 102 76
G3 45 79
G4 1 11

R 2 SIMNIREEVERZL S LogisticE)FDHT

IGPRIIE N OR 95%Cl P

THHER (T2&T3&T4 vs T1) 371 2.219 1.469-3.372 <0.001
NZ2HA (N1 vs NO) 258 0.308 0.015-2.442 0.311
MAER (M1 vs MO) 272 0.971 0.115-8.185 0.976
TNM%ZER (StagelV &Stagelll&Stage Il vs Stagel) 350 1.998 1.309-3.067 0.001
FHS(>60 vs <60) 373 0.551 0.365-0.830 0.005
FEB N (G3&G4A vs G1&G2) 369 2.842 1.837-4.443 <0.001

2.442),P=0.311]. [OR=0.971(0.115-8.185),”=0.976].

2.2 STMNI1EAT 48 i P & £ 69 FU5 1L STMNI
Fik 5 AR (overall survival, OS). Tt EAFR
(progress free survival, PFS)FIZRE R 14 42 47 2 (disease
specific survival, DSS)TiJ 45 R K R U E2A-CHTR:
STMNISE N mRIB AN B AR TR
IR R A A R IR TR A A, SiHE S 7 fE
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¥ Lt (hazard ratio, HR) = 1.89(1.33-2.69), P<0.001, FE2A].
[HR = 1.88(1.40-2.52), P<0.001, [E2B]HI[HR = 1.96(1.25-
3.07), 2 =0.004, E2C].

AL, IEHEAT T BRI Z Cox F A0, 45 SRR IHTS>
B MAHAL IEIR A . RIRES RISTMN I =i3RiA Yy
RN EE UG R 25 (P<0.05). £ R Z Cox Rl 43 HT i
FNSTMNI (1) 7814 A2 JH- 41 e 28 25 Tl o ks fs s (R
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® 3 SIMNFERFREASEZEZFEHNRRRFZEECox@FDHT

_ BRRDHT ZRERDH

R= HR 95%Cl P HR 95%Cl P
TER 2.126 1.481-3.052 <0.001 0.490 0.065-3.687 0.489
NZIEA 2.029 0.497-8.281 0.324
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FH 1.205 0.850-1.708 0.295

3 0.793 0.557-1.130 0.200

A DR 1.091 0.761-1.564 0.636

STMNTERZER 1.894 1.333-2.692 <0.001 1.808 1.129-2.896 0.014
R 4 GSEAEEZERDIT

2R ES NES P FDR
KEGGZBiE/EHA 0.66 2.14 0.025 0.019
KEGGONRMBIRE D2 0.564 1.804 0.025 0.019
KEGGTAHIRZMNMS S @S 0.545 1.742 0.034 0.025
KEGGER RN SoVmRSt: 0.505 1.645 0.034 0.025
KEGGEI#E/A 0.504 1.634 0.034 0.025
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JRH P RNESZ AR STMN Y25 35K, 'P<0.001; C: [AAFPHEAR, STMN1ZGE G ATAIEa 2 W i E. AFP: HEGEH.

Z[HR = 1.808(1.288-2.234), P = 0.014, F3]. MR
STMNI1 1 FH T H) 2 -4 Ffsies () 1 PR T JRURs: 1 43P
2D). [RIA, Al A E L PP AR ) SIS B2 (112 ), 5
W], STMN1ZIA /K A] DL ST G s Tl S i 14 34F
RISEEAAFR. B2, fTf X e st R BSTMN1RIA K
55 IR 20 o e £ AP AH K.

2.3 STMN1 & ik #9GSEA T GSEAE /341 T-Hi5E
STMN VL F A AN a3 IE 2 A D e AN A ) 2 i A AR AR
FRUEAL & 22 73 BU(NESSs), IEFAESTMN IR FRIET7 TH
BENE G S (K3RES). GSEAMTES REH,
STMNIEFTE a0 22 S E . 98Bk
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2.4 STMN1 Ak 5 0520800 % 4 B FR, 7E/F400
S P PPALS TMN T 3238 5 240 A [F] G 2 41 i 28 284 2 ] g
K Z. STMNIFRIE SHIBITANNI2. JEI4HBI TN A4
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P TR H 255 DI AR SR (B 4A). 32— B I SR W,
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M SEA7 A1 35 7 (K14B-D).

3 e
SRR ABRE KT A, 1 2B D U IS

2022-05-08 | Volume 30 | Issue9 |



EX 5 EFENER

ZOMSTMN 1 EREFBIRERCP

BREEZENIBREN

A B C
1.0 4 STMN1 1.0 4 STMN1
E 1.0 4
0.8 4 0.8 4 0.8 4
£ 2 z
2 3 =
3 06 3 061 R 064
o 3 -
= s 5
S 0.4 S 0.4 S 04+
£ 2 S
=3 o)
@ a a
0.2 4 0.2 4 0.2 4
Overall survival Progress free interva : Disease specific survival
HR = 1.89 (1.33-2.69) HR = 1.88 (1.40-2.52) HR = 1.96 (1.25-3.07)
0.0 P<0001 0.04 P<0001 0.04 P=0004
T T T T T T T T T T ' T T T T T
0 30 ) 60 90 120 0 30 60 90 120 0 30 60 90 120
Time (mo) Time (mo) Time (mo)
0 20 40 60 80 100
Points L 1.0 I T T T 10 07T
High Z %
STMN1 4 =
Low E 0.8
With tumor e
Tumor status r . &
Tumor free w
>
Total points r ; 2 064
k 0 40 80 120 160 5 06
[
Linear predicor = e 2
0.7 -05 -03 -01 01 03 05 07 I
= 0.4
1-year Survival probability T b
0.9 0.85 08 075 2
. - 4 — 1-Year
3-year Survival probability 3
0.8 0.7 0.6 05 o 027 l —c
— 5-Year
5-year Survival probability . . . . . Ideal line
0.7 0.6 0.5 0.4 0.3 T T T T T
0.2 0.4 0.6 0.8 1.0

Nomogram predicted survival probability

DOI: 10.11569/wcjd.v30.i9.411 Copyright ©The Author(s) 2022.

B 2 STMNIREHIFUEOHT. A-CSIRFEASTMNI R EHERL, &FaASTMNIY R & TiGE =
STMN1F5HE SPES[: £, £<0.001; C: STMN1FE 5DSSIIY: £, £<0.001; D: JEHESTMNQ%_HFHE
TR T {5 2 IR Cox BT MR A TIMILERE. OS: FVEAESR; PES: TEIEREAAEER; DSS: ot

o

a

=}
L

KEGG_CELL_CYCLE

| — KEGG_OOCYTE_MEIOSIS
0.00 7= KEGG_T_CELL_RECEPTOR_SIGNALIN
—KEGGINATURAL_KILLER_CELL_MEDIATED_CYTOTOXICI

Tl

IR

5.0
2.5 1
0.0 1
-2.5 1

0.25 A1

Enrichment score

Ranked list metric

10000 20000 30000

Rank in ordered dataset
DOI: 10.11569/wcjd.v30.i9.411 Copyright ©The Author(s) 2022.

B 3 GSEAZELRDM.
P 1 P AR AL A2 e i L fa G R 2R, b e

P T AR B AR A A VG N A S GRS TR 2. IR
3 R S PR S5 P o 2 18 o B e P IXURG: . AT 78 K

J3aishideng®

WCJD | https:/ /www.wjgnet.com 416

., A: STMN15A 508195 £, P<0.001; B:
SHIER) 2 A B A2 0T B M
SRR,

P T 2 A R, BRI RR R T L. A
P o R M TR 1 80% LA B, B LRI T 2
—, RIFZEANGETZ AR . K2 B B3 B TR ¢
72, ECORIFFRE K B3 1) M 0 R R P e 12
1HK 2 B 5B 3 (e 12 Wi A A0, 3 43 P
MRYT e kR, Hal, RA RS BAEETF RIS
CIR(ED SN = ME PRV € eV Q7N L B A NN IR A=A DN
ST RAS . R AT IO R DARE K B3 (1 A AR
23, 18 T s & R R 4R M AR 251, 45 SRR A
A NHEN R, RIS R RIA R E A I
iff e AR FIALA, K BHRe 27 SR AR R FH A R
STMN I %5 5 N — R 4IHa S S A K A7)
VB BEIR Ak S S AT B 1. STMINT I 8 72
(SR 1T 3%, I 25 S B R AR M
fift. STMNI1Z 5 Z Fiii, TEAA I R ip R G E .
VEN A AP b i — AR, STMN TYE (45 4 i
HUTA oA RN PR R HHAE P9 1R S P RE 2 e P R HE A
ﬁﬁ PERIE, MEARIE T EIS TMN K 4 L ) 1E & 4
RS AR R B AR T S TMIN RS -5 S04 46 B A=

2022-05-08 | Volume 30 | Issue 9 |



g% F BETHYER

A value
0.6 1 a 1).75
S 0.4 050
. !8252
S ool e P e
-0.2 iuL 8832

T
NS

P e
S & kR S S I RN
K 0 S %S & P
4@ <O (}Q%Q(b @% &
& &
«» 0.8 i
L -
8 0.6
a "‘é STMN1
-
c Low
g 0.4 é $ é High
S02 e 0
=
[=
wo.0
. o o
F & &K &
¥ N
& &
&

SDMSTMN T EREFBREIE e = ENIBREN

Enrichment scores T3

Enrichment scores ©

0.8 -
0.6 -
—~ STMN1
4 L
1160 90 i b oot B
0.2 -
0.0 4
02 . . . . . . .
&(.;& &@6\ /<(\z\ &Q’b oé\e (,%\‘) (,?>\6) &Qg’%
Q¥
0.6 - &
0.4 - e @ ePé é 2 Low
High
0.2
0.0 -
&
'bQ(J Q’(’e}\c’ &(,é\% (,?>\% 0(' OQ(& ‘\QQ ‘(@Q&
R RS
& é§\~ ((,09\ ’béoQ
o) «

DOI: 10.11569/wcjd.v30.i9.411 Copyright ©The Author(s) 2022.

4 SIMNIRIASRBREIVRFR. A: STMNIZIE SHZAINATE £ B-D: STMN s ZR AANRZSAH AR o AL R = 5 28

5, °P<0.05, °P<0.01, ‘P<0.001.

7. IR A KRR (DR, LR AT SRR P, R e
T HISTMNI IR 25 1 S R B T B2 Bl i 558
ST AN T BRI AR, RSN T £ B,
STMNIIFRIE S I rlva @ e BRRX i BhiaIT
(TR 25 1A 5%, STMINTE: IR (i b 1 8 S 2 i 3
B, FEAE AT SRS B AU,

AW, EEFHTCGARIEFE, K PUE TS
B HEAEHZ P STMNT mRNAE A B T IEH 2.
R FK Logistic[a A3 HT /RS TMNI =ik 5 g T4y
. TNMZ A, AR08 DL IR oy G A oG, DA b2 Lt
HASTMNI1 maRIA 5@ R A RIRAG. IR, R
ROCHIZ A HTSTMNIFZ A, 2 BH H 0T - (1 73
Mge )1 BB B =R M. Kaplan-Meierd: /7 B2k 45 51 5%
W, STMN1 = & IA P HUH i B & AL AF R T %, Cox Al
IIHT /RS TMN ik ft A& f8 38 T O R R 25, B
STMNI =ik T3 T e B #H A R TS, GSEAZ T
SERRW, STMNTERAE A s o 25 5400
WAL UPREANBIREL . TANRRSZ IR SIEK. AR
P2 S S (4 BT PR B HeAR S5 (5 5 Tl .

Ak, LE A s h 3R AT 4T T STMN1ER L 524
FIA [F) e L AR SR TY 2 TR O &R, T RSTMN1R Ik 4
BATHNAE2 . JEI6L 40 BT AR FN 46 BV TN B 25 U1 EAH X,
etk gnie . ABhTIMI1 7. A SOIRGN M S5 ) ik
7%, fASTMN15 iR i=H i S e 40 M P BLHE00 R ATY R 2240,
UREA S A0 S0 i3k — 2D AR

Baishidenge  WCJD | https:/ /www.wjgnet.com

417

4 &g

25 LR, STMNIERF I P RIARF TR, SEH
(R AR HEAR G, A B A AT e B (A T il
J& R ANV AE 2 F-160 7 B0 AL AEAHIF T 4 SR 2 T 20
EYZHR AT, B —E R RIRYE, T STMNISEA =24
BT R RE . RIB RS HMRESE
B T SR AT AN BT, 1 7 K IR A St A s RAR
Ut i Z 7N A

NERR

A HE B

THEE
JH 44 R 2 e A DA T P B8 DU K5 A, JFLad o el 2 Y
JHF 98 SRR AR 1 FFF 51 b, 5 3550 O e TR 251 ks 1) s ] g
B BARRGNIRIT RER S TR RSN AT
2R, EB LA IH IR . DRk, S48 A A AN
TELEVRIT R A, W90 A e A i AR R 1) 2L 6
TS BA B L

L85
Wi A S B AR R S TMN LLE 4 s o T e I PR

I STMNILE 5 5 K40 e e iR A 2, R

STMN1Z 75 5 JFH-240 M i £ 35 (R T
2022-05-08 | Volume 30 | Issue 9 |



SR TE

I A S B 2E S TS TMN LA T4 e v (1) 2 ik 45 1.
TRZESTMN U -4 i 265 U5 B 5200, 730 HrSTMINT
Fak 5 A0 o e G 2 IR0 IR AE 12k

STMN1HE R TEFF 20 g b 5 m k. STMNI R #RIAK]
JFFae B TS 2. STMIN 122 5 44 e 1) e s 4 PR
TERR.

el -y
STMNIFERTE e B B makik H S R Riia <.

REF =
STMNIHE K F] e ATEAE AR S iey T A TS AR S92,

LN

10

11

J3aishideng®

Villanueva A. Hepatocellular Carcinoma. N Engl | Med 2019; 380:
1450-1462 [PMID: 30970190 DOI: 10.1056/ NEJMra1713263]
Craig AJ, von Felden J, Garcia-Lezana T, Sarcognato S,
Villanueva A. Tumour evolution in hepatocellular carcinoma.
Nat Rev Gastroenterol Hepatol 2020; 17: 139-152 [PMID: 31792430
DOI: 10.1038 /s41575-019-0229-4]

Holmfeldt P, Sellin ME, Gullberg M. Predominant regulators of
tubulin monomer-polymer partitioning and their implication
for cell polarization. Cell Mol Life Sci 2009; 66: 3263-3276 [PMID:
19585080 DOI: 10.1007/s00018-009-0084-5]

Sellin ME, Holmfeldt P, Stenmark S, Gullberg M. Global
regulation of the interphase microtubule system by abundantly
expressed Opl8/stathmin. Mol Biol Cell 2008; 19: 2897-2906
[PMID: 18434595 DOI: 10.1091/ mbc.e08-01-0058]

Mistry SJ, Atweh GF. Role of stathmin in the regulation of the
mitotic spindle: potential applications in cancer therapy. Mt Sinai
J Med 2002; 69: 299-304 [PMID: 12415323]

Rubin CI, Atweh GF. The role of stathmin in the regulation of the
cell cycle. | Cell Biochem 2004; 93: 242-250 [PMID: 15368352 DOI:
10.1002/jcb.20187]

Sobel A, Tashjian AH Jr. Distinct patterns of cytoplasmic protein
phosphorylation related to regulation of synthesis and release of
prolactin by GH cells. ] Biol Chemn 1983; 258: 10312-10324 [PMID:
6411711]

Hsieh SY, Huang SF, Yu MC, Yeh TS, Chen TC, Lin Y], Chang CJ,
Sung CM, Lee YL, Hsu CY. Stathmin1 overexpression associated
with polyploidy, tumor-cell invasion, early recurrence, and poor
prognosis in human hepatoma. Mol Carcinog 2010; 49: 476-487
[PMID: 20232364 DOI: 10.1002/ mc.20627]

Zheng P, Liu YX, Chen L, Liu XH, Xiao ZQ, Zhao L, Li GQ, Zhou
J, Ding YQ, Li JM. Stathmin, a new target of PRL-3 identified by
proteomic methods, plays a key role in progression and metastasis
of colorectal cancer. | Proteome Res 2010; 9: 4897-4905 [PMID:
20806969 DOI: 10.1021/ pr100712t]

Subramanian A, Tamayo P, Mootha VK, Mukherjee S, Ebert BL,
Gillette MA, Paulovich A, Pomeroy SL, Golub TR, Lander ES,
Mesirov JP. Gene set enrichment analysis: a knowledge-based
approach for interpreting genome-wide expression profiles. Proc
Natl Acad Sci USA 2005; 102: 15545-15550 [PMID: 16199517 DOI:
10.1073 /pnas.0506580102]

Bindea G, Mlecnik B, Tosolini M, Kirilovsky A, Waldner M,
Obenauf AC, Angell H, Fredriksen T, Lafontaine L, Berger A,

WCJD | https://www.wjgnet.com

12

13

14

15

16

17

18

19

20

21

23

24

25

26

£, F ETEMERZNNSTVMN I ERAARE TG kRS EInRR N

Bruneval P, Fridman WH, Becker C, Pages F, Speicher MR,
Trajanoski Z, Galon J. Spatiotemporal dynamics of intratumoral
immune cells reveal the immune landscape in human cancer.
Immunity 2013; 39: 782-795 [PMID: 24138885 DOI: 10.1016/
jimmuni.2013.10.003]

Héanzelmann S, Castelo R, Guinney J. GSVA: gene set variation
analysis for microarray and RNA-seq data. BVIC Bioinformatics
2013; 14: 7 [PMID: 23323831 DOIL: 10.1186/1471-2105-14-7]

Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A.
Global cancer statistics 2018: GLOBOCAN estimates of incidence
and mortality worldwide for 36 cancers in 185 countries. CA Carncer
J Clin 2018; 68: 394-424 [PMID: 30207593 DOI 103322/ caac.21492]
Balogh J, Victor D 3rd, Asham EH, Burroughs SG, Boktour M,
Saharia A, Li X, Ghobrial RM, Monsour HP Jr. Hepatocellular
carcinoma: a review. | Hepatocell Carcinoma 2016; 3: 41-53 [PMID:
27785449 DOI: 10.2147 /JTHC.S61146]

Yang JD, Hainaut P, Gores GJ, Amadou A, Plymoth A, Roberts
LR. A global view of hepatocellular carcinoma: trends, risk,
prevention and management. Nat Rev Gastroenterol Hepatol 2019;
16: 589-604 [PMID: 31439937 DOI: 10.1038/s41575-019-0186-y]

In der Stroth L, Tharehalli U, Giines C, Lechel A. Telomeres and
Telomerase in the Development of Liver Cancer. Cancers (Basel)
2020; 12 [PMID: 32722302 DOI: 10.3390/ cancers12082048]
Allemann P, Demartines N, Bouzourene H, Tempia A, Halkic
N. Long-term outcome after liver resection for hepatocellular
carcinoma larger than 10 cm. World | Surg 2013; 37: 452-458
[PMID: 23188527 DOI: 10.1007 /s00268-012-1840-5]

Cassimeris L. The oncoprotein 18/stathmin family of microtubule
destabilizers. Curr Opin Cell Biol 2002; 14: 18-24 [PMID: 11792540
DOI: 10.1016/s0955-0674(01)00289-7]

Ringhoff DN, Cassimeris L. Gene expression profiles in mouse
embryo fibroblasts lacking stathmin, a microtubule regulatory
protein, reveal changes in the expression of genes contributing to
cell motility. BMC Genomics 2009; 10: 343 [PMID: 19643027 DOI:
10.1186/1471-2164-10-343]

Steinmetz MO. Structure and thermodynamics of the tubulin-
stathmin interaction. | Struct Biol 2007; 158: 137-147 [PMID:
17029844 DOI: 10.1016/}.jsb.2006.07.018]

Yip YY, Yeap YY, Bogoyevitch MA, Ng DC. cAMP-dependent
protein kinase and c-Jun N-terminal kinase mediate stathmin
phosphorylation for the maintenance of interphase microtubules
during osmotic stress. | Biol Chem 2014; 289: 2157-2169 [PMID:
24302736 DOI: 10.1074/jbc.M113.470682]

Suzuki K, Watanabe A, Araki K, Yokobori T, Harimoto N,
Gantumur D, Hagiwara K, Yamanaka T, Ishii N, Tsukagoshi M,
Igarashi T, Kubo N, Gombodorj N, Nishiyama M, Hosouchi Y,
Kuwano H, Shirabe K. High STMN1 Expression Is Associated
with Tumor Differentiation and Metastasis in Clinical Patients
with Pancreatic Cancer. Anticancer Res 2018; 38: 939-944 [PMID:
29374725 DOI: 10.21873 / anticanres.12307]

LiJ, Hu G, Kong F, Wu K, Song K, He J, Sun W. Elevated
STMN1 Expression Correlates with Poor Prognosis in Patients
with Pancreatic Ductal Adenocarcinoma. Pathol Oncol Res 2015;
21:1013-1020 [PMID: 25791566 DOI: 10.1007 /s12253-015-9930-y]
Chakravarthi BVSK, Chandrashekar DS, Agarwal S,
Balasubramanya SAH, Pathi SS, Goswami MT, Jing X, Wang R,
Mehra R, Asangani IA, Chinnaiyan AM, Manne U, Sonpavde
G, Netto GJ, Gordetsky ], Varambally S. miR-34a Regulates
Expression of the Stathmin-1 Oncoprotein and Prostate Cancer
Progression. Mol Cancer Res 2018; 16: 1125-1137 [PMID: 29025958
DOI: 10.1158/1541-7786.MCR-17-0230]

Mistry SJ, Atweh GF. Therapeutic interactions between stathmin
inhibition and chemotherapeutic agents in prostate cancer.
Mol Cancer Ther 2006; 5: 3248-3257 [PMID: 17172428 DOI:
10.1158/1535-7163. MCT-06-0227]

Bai T, Yokobori T, Altan B, Ide M, Mochiki E, Yanai M, Kimura

2022-05-08 | Volume 30 | Issue 9 |



£, T ETEMERZNNSTVMN I ERABRE TG kA2 ENInRRNY

A, Kogure N, Yanoma T, Suzuki M, Bao P, Kaira K, Asao T, chemo-resistance and poor prognosis in gastric cancer patients.

Katayama A, Handa T, Gombodorj N, Nishiyama M, Oyama Br ] Cancer 2017; 116: 1177-1185 [PMID: 28334732 DOI: 10.1038/
T, Ogata K, Kuwano H. High STMNI1 level is associated with bjc.2017.76]

At RALE HIMER I RALE

ISSN 1009-3079 (print) ISSN 2219-2859 (online)  DOI: 10.11569  © 2022 Baishideng Publishing Group Inc.
All rights reserved.

o iHE o
»

TR BEER B B (R, a2k SR Sl AR B URAT.

PR = TH A R G WRER 2 —, AT SRR IRRIR 2, A5 KEREEIRE, UBUEERAZ 2
0. A A 3 2 T A R B RSB b 23 S RIGE, D SR AE IERI2 YT 7 I o AR AR S 28, BSORX,
WASFTRSE L, 4152014 T, 40 L RWIRS, Lol SRR I B A B R (R0 BR 5 R e )
PR H. BRI A S SIS S SR, RIS =2, JRRRT S 1E. FRASE, 200 aE
SRR W 56T, WEE 123 15T I AR A 900 . PHIE. H%6. 74l B, s, O
g AR StErh RS R EIR I S S5iRTT. W 1T R R E29F AN A E . IR, . &
G e 51 SIS 1 I 2 S W SR YT . A EE30%E 25365 A 4RI R G A RGeS R 1 4 i)
W 50T . BJa—E AR MGG, RN T ARG ZEERS. ZR5H0.

BRSNS W G, S5IR9T I E, HE T AT S TER IR, & —E MRS h e, AR
ARIACEFSEHNE, TAHAAE HAMEN ANJLEN BRE MR SRR RS RIS 3] 5 5%,
B EA 188TT , TAFEHALE 010-59787592, 010-59787584, 010-65264830, N T2 AR 45w I\ PAL B 5 W45 R k)
MY GRS R S5 AT A 2R I, WO .

Reishidenge ~ WCJD | https:/ /www.wjgnet.com 419 2022-05-08 | Volume 30 | Issue9 |



ARV & 51 i i

TE£53878: https:/ / www .baishideng.com

DOI: 10.11569/wcjd.v30.i9.420

WFRELNEIZYE 20220E588H; 30(9): 420-424

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

S PR CASE REPORT

ORGSR B P78 I 1 14

i, &R

YR, AP E 25 K5 A0 B AL T 310000

SBR, i HARERESME I SN T 310000

F—IN, EBREIR, AR SN RIZSBEE.

ELWB: 1L DHERRRIEA TR, No. 2021KY443.

e R (TN STERWI EMERIDE; IERHETERR
1T ERNEDEER F—NTR,; BOIDTHEETERIF—NTEN;
SiEEF M

BRSEE: =2, TEEID, 310000, FETAFUNTHEX CERR158S,
T2 NREREIMY. jinshanen623@163.com

WHRSEHE: 2022-02-27
BOEE: 2022-03-19
BESEHE: 2022-04-19
FEERHARBIER: 2022-05-08

Oral malignant melanoma with
gastric metastasis and hemorrhage:
A case report

Yi-Fan Xu, Shan-En Jin

Yi-Fan Xu, Zhejiang Chinese Medical University, Hangzhou 310000,
Zhejiang Province, China

Shan-En Jin, General Surgery Department, People’s Hospital,
Hangzhou 310000, Zhejiang Province, China

Supported by: Health Science and Technology Program of
Zhejiang Province, No. 2021KY443.

Corresponding author: Shan-En Jin, M.D., General Surgery
Department, People’s Hospital, No. 158 Shangtong Road, Gongshu
District, Hangzhou 310000, Zhejiang Province,

China. jinshanen623@]163.com

Received: 2022-02-27
Revised: 2022-03-19
Accepted: 2022-04-19
Published online: 2022-05-08

Baishidenge  WCJD | https:/ /www.wjgnet.com

420

Abstract

BACKGROUND

Although the gastrointestinal tract is a relatively common
site of melanoma metastases, reports of digestive tract
hemorrhage caused by melanoma are very rare. The
metastatic route is still unclear, though it is considered as
implant metastasis in oral malignant melanoma.

CASE SUMMARY

We report the case of an 88-year-old man who was
admitted to our hospital with hematemesis and melena.
By endoscopic inspection, he was diagnosed with active
hemorrhage caused by primary gastric cancer or gastric
stromal tumor. Eventually, he underwent surgical resection
treatment and was discharged. At the outpatient review 3 wk
postoperatively, it was noted that an oral melanoma which
had been overlooked preoperatively had enlarged several
times and was eventually considered to be the primary focus
of the gastrointestinal melanoma. The patient passed away at
home after 1 mo.

CONCLUSION

In the present case, an oral cavity mass was found but
not further identified, which caused misdiagnosis. The
possibility of malignant melanoma should be considered
when encountering a gastrointestinal mass, especially when
combined with mucocutaneous melanoma. In patients
who have pure cutaneous melanoma, attention should
also be paid to their gastrointestinal symptoms, with
regular gastrointestinal endoscopy or systemic examination
performed.

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

Key Words: Stomach; Melanoma; Gastrointestinal hemorrhage;
Gastroscope
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(ORI TN En; (TMFER R CRMA RSP, 75
it 2, 1SRRI P8 bR E RN N
mean+SD, T35 + brifE iR Amean+ SE. Siit 2% 3#%
PEFHP<0.058°P<0.01(P>0.05A4%). WifE—F T HA
— &P, M FP<0.05F1°P<0.01; 5 =2 H°P<0.05F1
'P<0.01%,

2.6 #F Mk B EZFAREGB/T 15835-1995KF HifiR
V) B R RRUE, VE DS IR 2538 K I F 87,
W —AEARER . AR, SRR, DUBERE . TilUis
g BN, Gt 8 R BT RE T 411000-
1500 kg. 3.5 mmol/L+0.5 mmol/LZ%. & [ EdEAfE
I LI S PR RS B R, 191 16347 4R 600053 2 —
PRS2 B AR — AN, Ravrs)s —AiGw%E, il
T LA A 1R 2. £ — A7 fimean+ SDV %
FERMARFAE 22, — B LASDI 1/3 K 52 A7 4L, #1in3614.5
g+420.8 g, SDHI1/3E— 1 £ W, “FIEE 30/ B AL
K, W 3.6 kg+0.4 kg, LB L. X
18.4 em+0.27 cm, HSD/3 = 0.09 cm, A/ 5 )5 52
AL, WP S E s RN BN S BB 2. A A DA S
IR TCR, Bii%d s, REB /DTS4, KT
SWE, W A S TS, MIRT— A B0 4 W, &S (R
& “0” YHSZ JE4 N0, SRR R AT LIRGER, A
R IRGERR, B1U123.48, 2 ANE/NEUS, WIN 23, 1A
[Ni1%23.48—23.5—24. 4 F H R &7 RILIE, E
E X br#EGB/T 7408-94-155, W119854F4 H 12 H nf 51k
1985-04-12; 19854F4 H 5 {E1985-04; M 198544 H 12H23
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£1985%6 4 15H 15 1E1985-04-12/06-16, - 4F-8Hf 51
08:00, N4t 51E16:30. H 4B R B HE 2
BERSE: 4-BE<100, B 305 EIMz; 101<40BE<1000,
H o BB NS VAL, RIEHE. NESCHT S BT A
Koy, BE30LIE 7S VAR AR £ 2 RS, 111486 800.47565.
SER BT R A B F A FAT!
2.7 AR EHF 5 B E FAREGB/T 15834-1995b5 S fF 5
FEEESR, AT SCH )5 4B R FH 2 (8] A5 $ire(a)
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BB S I [ SO E 5 0T, 255 SOk R 2 TR —
HESHH, AL T Wb RfF s, h)'s, 25,
Wis., 25, FES kB2 SWE—YF, @EAHT—
T8, MRS bR s AT, WdES R4 5 T
—, AEHATATZR. bR P 5185 5 — K, Wi
VRS, . A5 AT SR I SECET
R —NESCARF T, AR, 15-FU. R
FRE IR B RN AN, PIREESHANG, =8
BN HRE, BWEUERE R BAE.
2.8 EFHEFMA LR ZE (1)U NI R
LU R ERRR: 08 SO E AR DL AN R
I, A3 0Lt B LB 1R 7 2 5 14 & 0 57 ARG
RS (PR PER S b DX ) B 5K M 1) Bk 3T 42
FREEARAE, DL IR TR O R AN A
15 A=, IR S e s S S FH s T
T %015 F = F P DERRAS; (2)LAShY 5T %F
FHCHRFRIR: FrA B FEN 7 7 A8 NGB H 347 304
SEAG, WAZ AR ST ) SO I R B 241 1 B L
B Ty L HE SO (I HE S5 2 5 T F A ) IPDF
FRAR. R A R AME B S B A M A B
A H .
2.9 X THEKRKFE A A TR s B R RN
51 F 0™ K 3B HEB P G H R 51 B A B33 36 1R
%, BPGH 5| B SR ECGR 1~ : ()R]
WAREFERAZMFRBPIIHE T —kBiE 2RO RE
(R Pl 22, B AT RROBLI) B AR, A 5 b A0
Pt 2 H A R R B ORI R B P B R
AR R UCR R VE AT SO () IERRFRTE 51 SCRRR IR
FARRAL. 25451401 Figure 1 Histopathological examination
by hematoxylin-eosin staining (200 X). A: Control group;

e R

B: Model group; C: Pioglitazone hydrochloride group; D:
Chinese herbal medicine group. Citation: Yang JM, Sun Y,
Wang M, Zhang XL, Zhang SJ, Gao YS, Chen L, Wu MY,
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Zhou L, Zhou YM, Wang Y, Zheng FJ, Li YH. Regulatory
effect of a Chinese herbal medicine formula on non-
alcoholic fatty liver disease. World J Gastroenterol 2019;
25:5105-5119. Copyright ©The Author(s) 2019. Published
by Baishideng Publishing Group Inc. #W15RA{E#H KL L
TR HLSRO B A AR B AL PR A H B  B R A% AT A B
51, UK T i 5 BPG AR, L 0B TR 54T
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3.1 A T IR b SR SCIRRR 8 N 2, N B I T
AR, A UBTRA%cF Ik, AHEE 4, —#&20
AT R CHIBTAL” B RIS SRR E 1.
3.2 MR 1SR 12 A0 B R ] o = 2 2% 35 O
Z 7123(ICMIE, International Committee of Medical
Journal Editors){E# SEAEARUERAT, BARKRIHE N (1)%)
TN B e I NI V€S N i 1) 3 B R
KOTHR; (2)F2 B, FE0 3 & (1) 5 BEHE N A AT
HEVEPEAE G )iz & R R FH W A )G —Fa. 1E
B NAFE SRR, 2803, PR ST AR DBk A A A AT
NGB b AR ZF A TR ot MRS, 2R
WL R IE S, W, WIFER S 4 2 1872 k& (1
NS H LR ATHE). (HFRENERE) Zk
B2 NGIER A O SCE K TTER, AR E LS
—AEE L FLEE R

3.3 e AEH T AL AR, 25 U5 F5 4 T 2R
B, A% a0 sKIBR, HESrHT, AR 2 e BE 2t
= LB RIE T 067000

3.4 FH—1E&BA KA SKIER, 1994450 R 2
REA L, I, 2 T A0 2R Gos i (1) BRI .
3.5 MEH kA A BRI DE RN 48 % SR
PEDTHR 355, SR BRI, ETNGE . FRI2. %
2R TT . PR B ST R RS
Bira. k&0 WET . M. FEREFHIERER
B AT RSB A e TR e A IR A s
Hrea BRI =2 R BERR AR 58 ;. A8 SCE AR H Bk
JI PERHAR S 28t 22 58 k.

3.6 e tson A wg il E KRR EE 4 5T B I
H, No. 30224801.

3.7 s A M. IR B4, #d%, 330006, T
VEAE T 5T I AERR 1, BB R EE IR EE R AL
B, LR 401 R4 H 000 % . huang9815@yahoo.com
3.8 P LAER A SRR RBI F0 S (40 206 A
3507 WEAEE . HINL 7k, SR ME0. B
7 2 IR I ) B A B BRI AR E %) S B T
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WA AR EE . HERTCR AV s R ANME.
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SR S ST R R AZ s P 2. iR B S [ ] 37 R 2
s g 8 1) B i I ndex Mledicus Y 2 2 3 3R] %6
(MeSH) PN T A1 fR]. 06 LR A SR AR 4 1 ER A,
ANFHERZ I <7 k. R iiE R SR
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WS — AN RERS . A A R« bR,
3.10 ESAREE R 2445 FEREAIG A 72 S0 2 S 8
SAHE 0 915 1 MR (1.1 MR 1.2 77%); 2 45
3118, 4 2. P S AT S, ETEIES
PRI 220 bR G 25 IR B2 IE 3. IESC 5 3 HEL (1),
(2), (3), LA NIE & BRI,

0515
N ALFEZA AT B RAZHT 55 5 Al A SR 5 o6 &
1 AR ¥4

B R, RS L ARG 250 i Bt 5T e 8 B R 0%
SEHS. X H T VENAZ VAR, PART AR RIS 075
FA 228 SCHRRIAT, A 20 SCHR b a7 370 Hh 9 D7 v 1
BSTVE iPL s Gsia AT

2 45

SEEG 28 LN A HER F B R A SRR, 1R 4s b B g
GiTie.
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LAY B, AR rROE BT A ) 5 SR AR AR T A A B AL
W, AR KR SCHER P B R SR R i, R
A 7 AR, A 20 B B RE R,
AN B ESCED AT AR R I N 2. RN B N
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filt, BT BB RNAE IESCHZ I B 7 L A — A
FEARMEAE. BOE. &5E, 5—H—ME
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fil o BIAUR, . 1 ZE461E B R IGYT AT SRR L.
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Wie. O, B, O. A. A HRAERFS.
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U7, BAANE ML £ BRI
7 RN IEAN,  “-” AR KM, A [E
HFEZ F R REZV5IEXHAER. REMH
JEE: Ft/min, ¢/(mol/L), p/kPa, V/mL, t/°C#ik.
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