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TM6SF2 {EfiF s 1) 22 5 4 ik
e R AR A= P 24 1 iy 8 i)

WE BB 89 TM6SF2 78 IF i v i) 22 5 8 1k K HOW T
MY 2T A . ik A s 15 45T
Jigi /R S5 A 20 TMOSF2 335 1t , Western blot A5 I A9 201 Jifd
Z Hep G2 M IE % AT4HME 102 TM6SF2 Fik . 3T TCGA
B 53 Hr TMOSF2 7 JFi vh 3Rk B AE it k. B F PCD-
NA 3. 1 FURi e 3 TM6SF2 33 32 35 2k A , 38 i 1% 95 B 0 58 Ik
Yt Hep G2, fifi it Fa 2 4N i Bk , Western blot A8 il i 1A 50%K
BT X 23 [ 20 %) PR 4H Fl TM6SF2 5 % 1k 2H , CCK-8 15 1 41 fify
TR TE 2 A T 400 i B 58 5 1 , Annexin VFITC/PL B Az
LA PR T , Transwell JeAG M 40 BLRZ2HE S . 2T HE
LR REEAS , qPCR #a i) TM6SF2 1 SLC27A5 ik, 4>
MrHRIEA . R TMOSF2 78/ 4 R 4l i h ik
BIRAR . TMOSF2 I3k iHm B 5 FAEAF s . Aoy
T Rk TM6SF2 Fo s 4tk Hep G2 J5 , TMOSF2 i3 23k nJ
DAREAIS Hep G2 41 Ji 38 48 3 4 2 22 A6 J1 AR E Al B R 12
TM6SF2 i SLC27AS TE i i 4H 4 b KGR IEAH G, £51if
TMOSK2 R 1 B0 ) 10 9 BE DX 0 g, LA — 8 I I R
S, RpHe R BT TMOSF2 14T T 468 i PR 12 W 100 4 W K 43
T AT R AR 00 B BRI IR AR -

KR TMOSF2; JiFm; 39 5H; JH17; 124%; SLC27AS
hESES R735.7
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JIT- 21 3 92 ( hepatocellular carcinoma, HCC) J&—
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REREAEA CAE TR A Y o o iR BT O T
NG RE ST B 7R 2015 45587 & M i Rs 24
429 Jifo], FET NEL 2 281 T35 o R B A 151 2
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T C 2 A e 5L A A A ) e D BB AR AR R AR |
TR S o BERRAR 1 6 R MIR A 2 ( trans-
membrane 6 superfamily member 2, TM6SF2) fijF 19
SR LN T ~ 10 RESIRE I, RIXHA —E R
VR, T2 0040 T IFIE /N i 20 20
o AT R R ST W] TM6SF2 AE T
I PR AL BN H R 454 Y BARPL ] Bk = R A
il o TS T TMOSF2 16 i v i 238 45 s 0T
rHT S BUR G R EEA b, B TR HAE T 40
AR RERIAE FHHLH -

1 #MR5ETZ*

1.1 ARERSEELHN

1.1.1 me 45 Ekmie  PHEE 2016 4F 10
A—2018 4¢ 12 J] & H R~k g b il EE B HCC T
AREHE, It 15 5], WO 4 2UCAEIRBE X b 21
RN 0.5 em x0.5 em x0.5 em) MIEZAH
LU BRI IS 2 em () IFREALZH L, R/NZS 0.5
em x0.5 em x0.5 em) o A FHEE4H AR BUE S ED
e NWCANE E « N ANL AR Hep G2 Kb ATH40
L-02 W [ R Rk BE b A% -

1.1.2 £ &3%X% TM6SF2( ab169629) .PyZ: GAP-
DH( ab181602) — 47 {A M H #&[E Abcam 23 wl; 5
R RIPA 2L ( HZL/ 4 d) (BCA 5 Ik BE I 5 1
F & Transwell /N [ A6 50 R TR A PR A

CCK-8 i34 Annexin VFITC/PL XYL 41 i 4 1 6
MR & B E R = KA B BRA ;40
YL | Lipofectamine™ 2000 Transfection Reagent
g B 3% [E Thermo Fisher Scientific /5] .

1.2 A&
1.2.1 %% 20445 AT % 20 2% TM6SF2 & ik &

HAY) &b oKk PUsIE S, 2 5 I —+t
M40, DAB B0, i PER BB e 67 WU A
BB, SR TPP 56t 18] e AT AR5 O % B integrated
option density, I0D) Jlj & .

1.2.2 Western blot # ) 4m f. TM6SF2 & & W4
AN, $2 B R A, BCA B 47 1 € . SDS-
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PAGE BEJRE LUKk , 5% IS, 5% 7% 3] 5% JIit G W5 %3 -TBST
HHWETEIRE A 1 he PVDF B4 550 in AR B 1Y
TM6SF2 #1 GADPH —4i,4 C #2481 1% B f5 i A
AHRE A 401+ 1000 7 k) ,37 CHHEIRFEIRIFE 1
h, 5.

1.2.3 it ki TM6SF2 #a & tm otk M i 5 s R %
2 MBI EE L %E TMOSF2 i 3R ik Wk 2 /4 ( PCDNA
3. 1-TM6SF2) K X B8 5 47 28 {4 ( PCDNA 3. 1-NC)
i Hep G2 40, R4 AE K = 80% ~90% jiH ki
FhE] 6 LA, YL . Hor gk PCDNA 3. 1-
TM6SF2 Jj5 #5 AYiC A it Feik 41 - J& 4t PCDNA 3. 1-NC
R EE 1Y TC R X B2 R AT AT ] b B 40 12 R 25
Y. 48 h 5 A R 400 wg/ml [ G418 52485
FRENNATHIEAN AL, B 2 d $3, 35 5% 2 JA, 3R ER
RANMRR . S LHANMIEE SR 48 h T WA KR AL, West—
ern blot ;i) TM6SF2 5 %1k

1.2.4 mpa¥gsa & mabn  CCK-8 ke 4 iy 3
B F 4 A0 LA LA AL 100wl 2 000 />4 ff 4 T
96 LA, 15 #2248 h, fLINA 10 pl CCK-8 %,
TEANMEIE FEAE N AR EEIF 2 h,450 nm P2 WG .
TERETE B S B B4 41 40 B, A A0 B . B
1 0004 i B W 422 Fh & 85 72 W1 6 em K 3R LA,
Rige 2 8o YRGS 30 R AT UL e A, 28
1E3EFR . 3 BIGW 4% Z R PR, 45 s gy
10 ~30 min, $1IGE 404 -

1.2.5 @A R =A% 48 h 5,18
A, 547 B B0 45 4, 1 000 r/min Z5.0> 5 min,
Fr LW ORI, F PBS iR E R A M A
S ~ 105 A MM, 1 000 r/min .0 S min, 3
IEWL A 195wl Annexin VFITC 25 & 454 &
BN A S wl Annexin VFITC, B4 98 5] .
A 10 pl AL TR BE L K, AR TR 5 5 T bk L i
A 10 ~20 min, i 5 & Fokig o, 57 B BRI .
1.2.6 miaiZ & htm  BAEET —80 C kA
) BD matrigel 4 °C 3375 (24 h) , A8 B A Wk 5 4%
JG B T Transwell /NE F5E 1,37 CREFRMIFE 4 ~
5h, I HE)Z TR, U E 2 . W
Y20 M, PR AN A BEH k1 % 10° A4S /ml, AL
NS 150 wl AR, FZ= A 750 wl &4
10% FBS 35723 ,37 CH:F245% 5 E 24 h. Bl
Transwell /N2 F PBS % 2 & , 40 ) [& & W & 2 20
min, JIIAZE i %8(0.1%) 448 10 min, PBS ¥ 2 i,
FHRRERIE R0, W ABE N oULg . DL E B A

i NS J VAR
1.2.7 q-PCR # M TM6SF2 #= SLC27A5 A B 4% i
TRIzol B4R HZH 21 % RNA, B 10 pwl RNA #4735
sk SR Bractin 1R N S HEAT AR E & 34T,
B WARZRFEIR 12,5 wl SYBR Premix Ex Taq.1 pl
PCR Forward Primer.1 pl PCR Reverse Primer.2 pl
cDNA #i4.8.5 wl ddH,0, SR K 25 pl, FAFE
A E 3 APATL . PRIRR T N TARPE 95 °CL30
5195 C .5 5,60 °C .20 5,40 MEH; KA 2 72411
& TM6SF2 i1 SLC27A5 mRNA [ A%} ik . 4%
LRSS a0 : TM6SF2( F: 5= CCCTAAGGT-
GCAGATGCTGAS3"; R: 5= CACGGTAGGTGAAGGG—
TGTG 37) , SLC27A5( F: 5°= CTTCCTCTACTTCCGC—
GACC3"; R: 5" TTACCCTCACAACCTGGCAC3) .
1.3 it 408 R SPSS 17.0 Gtk 47
B 53T, 20 18] 22 SR B R 3R 5 2200 BT A T LU AL
Wy 2253 Ml e s 4L I0) 22 52 Geit 2478 3, Wk
— R R TR 22 R BT . I X
K46 e %43 TMOSF2 Fll SLC27AS AN K £, K
H Kaplan-Meier %22 il 4= 17 #h £ , 7 £ 17 LogRank
G3HTe P <0.05 2R A8t Lo

2 HR

2.1 TM6SF2 EffEHERKIE fyEdlfk 10D
E LS R R U], TMOSF2 1 JIF i 41 2L b Al X 3 ik
{ER(249. 3 +31. 60) , 759 55 H LU P AR XS Rk fH
(522.3+46.61) , 2R AHG %2 (1t =4.847,
P <0.01) . Western blot £5 5 7 , AT A IE # I
YL 102, TM6SF2 75 40 il Hep G2 Hh KA FE
fiko [, BT TCGA ¥4l 2 ] Ak {4 UALCAN
73BT TMOSF2 7 JiF i v ik, 45 R KR B TM6SF2 7
JIFRRAH S IR 3k, LR I R 20 19 1 i 22 338
FEAEA(4 R A 6 flio , A A k) L L
Kl 1.

2.2 TM6SF2 RirFiflgk & KT TCCGA ¥EE
AL KM-plotter 734 TMOSF2 AN [] 2 1 AT
B S AEAAAIN R B R IMIRR A S A A T
LI 2 [HR =0. 43(0.27 ~0.67) , P =0.000 13 1,
2.3 TM6SF2 i RIEMEIFM I E T Rk
TM6SF2 12 % 4 itk Hep G2 J5, Western blot il 4%
H RS A O B2 AL 3Gk 2H TM6SF2 /GAPDH
FEEAFAKEME S5 0.256.0.263.0.999, i 3
K2 TMOSK2 I RIA T 2 4 A%, UL 3.
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1 TM6SF2 R E RR%
Ac GREALICKIN TVMOSF2 ZENTH /A5 11 35: 7 IPRILLEY: s IS5 4180 B et 4LAE 10D (L RHESE s C: Western blot Kol A4l 410
5 Hep G2 JIEH FAHM 1-02 TM6SF2 ks D: 3T TCOA I FTALAKF UALCAN 4147 TM6SF2 2RI /35 1 3k: B JE T TCGA %
B WO AR UALCAN 4097 TMOSF2 15 R BT R A0 /35 7 43
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2 TM6SF2 AERIEFFEEES F4EFME
TM6SF2 —
creon D TP D

2141 WYl TM6SF2id a1k

B3 TM6SF2 TR IALEIEM

2.4 5HFiA TM6SF2 33 Hep G2 48 HIHE 3 0 % 1
SN2 48 h, CCK-8 IS5 SR R 75

21 X BRAT AN TMOSF2 3 iR 41 450 nm WY BE (R 43
WA7(0.84 £0.06) .(0.82 +£0.07) .(0.52 +0.04) ,
SR ZR T 2500, A 2 R A Gt L (F =
28.63,P <0.05) ; FRINNE FCREI Bl S 50 45 R I s 4
i 7 [ 045 T Sk (234 £ 23.46) (241 +25.78) |
(158 £10.76) 4>, LB K R )y 22504, W) 22 7
Giiteras X (F =14.33,P <0.05) , WL 4.
2.5 33R3E TM6SF2 3t HepG2 40 At )& T B9 22 i
Annexin VFITC/PT XUbR i 32K I 45 5 R 25 H
ZH X HEZH RN TMOSK2 3 % 18 4 20 i 5 0 17 28 433l
Fp(7.18 £0.24) % (7.12 +0.14) % . (12.34 +
0.17) % , &K ZE )y =00, AN Z R A G F =
Y(F=253.9,P<0.05) , LA 5.
2.6 EFix TM6SF2 %t HepG2 A5 2 1Y &
Transwell 3 A5 I 25 3 i /R 25 11 40 X BR 20 A
TMOSF2 jof 33k 2H 40 M 4= 22 % H 43 1 4y (1157. 30 =
2.91) .(159.70 £3.18) .(91.33 +4.63) >, L[
BHEMLAMERARITHE X (F =112.9,
P <0.05) , L& 6.
2.7 TMG6SF2 #1 SLC27A5 ZERFEHA AR RILE
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X qPCR fEid & ik TMOSF2 4 g k& il SLC27AS 33k, 4t it H ik A0 K1k, 45 2R & 1
SLC27AS FEPR 3k, 45332 W] SLC27AS fm#kik, WL TM6SF2 1 SLC27AS e T8 £H 21 vh 3 ik 1E A K
B 7A. T 15 ) 45 g 41 21K ) TM6SF2 I (P <0.05) , WK 7B,

R i
ol
ernnt **
'0.“: £pa - o
L
ar
v "?' " i
e = 0.0
O R TM6SE2iL Fe ik ' A ATEEY TMeSF2RL Tk
4 3RiE TM6SF2 #1#) Hep G2 ZHAEIG7E F 1%
Xt IRL A ** P <0. 01
A Pl B o PT C 107 PT
I8 = Q11100 1.22%; O 2RI}
10 10°;
< < 1073 < 107
i v 104 il v 107
o 3] 9] 1] ol .5 o 37
= 103 R — = 10
i gk =0y g ™
19 1? b 13
IO‘E |0§_ B 10;
0 3 o1-Lu2 i) ;- (5 CCIRNFTERTT RS 0 JoiLiErer
01010° 10° 107 10° 10° 107 01010° 10° 10° 10° 10° 107 010 10" 10° 10°10° 10° 10
Annexin-V FITC-A Annexin-V FITC-A Annexin-V FITC-A
5 ytF3%& TM6SF2 {233 Hep G2 4HAET-£E
A: 75 A4 B: X RRZH; C: TMOSF2 3 3Rkl
B 6 iF3Fik TM6SF2 ##l Hep G2 Hf{E 248
A: 25 (4 B: XFREZH; C: TMOSF2 i ik 4
A 20T B lor
*®
st £ 081
X i
I =06
E’ e
= 1.0F [
G S04
B g
Q05 @ o2 |
w
0.0 0.0 L . N i
pogicti] TM6SF21L F ik 0.0 0.5 1.0 1.5 2.0

TMGSF2AH 7T FiEH

7 TMG6SF2 71 SLC27AS FERTE AR T RIA
A: q-PCR 7E3d %35 TMOSF2 A1l A SLC27AS JEPH #3k; B: IHEALLZUH KRl TM6SF2 Fil SLC27AS 23k MAHFGAARKAE S #r: 50 iR 2
LA " P <0.05

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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3 Wig

I AR A2 W R 2B E 42k
R W BB 2GR () S Rk . R IUFREAR
REOR I, e 58 HAE AL LR - SRR YT
S R A W R R R . TMESF2 E 4
PEIESE S 58 AR, 5 3RS YRR W5 P 9 ( non—
alcoholic fatty liver disease, NAFLD) 1.0 Ifil 45 %< 05 &
AR TY  STARRIT T ARE | T 45 BV i 45 £ F
fyed A AE TMO6SF2 JL R R i AR £ . Stickel et
al * SE X5 751 AR P AT A AL T AR AN 1165
TP A 1 JHF R Ak G I S8 5 4T TMOSF2 i [R] 43
AL, fff 208 58 101 )3 20 B He 5 9 2 A AU 19 A
S, 45 W F W TMOSF2 158542926 214 K 1
JIFREAL 2 4 e HCC (MG I 2o Li et al® [a]
PES>#T 839 44 h DU N H NAFLD 1K 7 it 98
( CRA) J5 filiE4T TM6SF2 1558542926 £ 7544 3L [H 43
T, 45 LR W] TMOSF2 1s58542926 2 75 M 5 v [& X
% A\ NAFLD F1 NAFLD&CRA i KU =2 6] 77 15 ‘B
#E B, TM6SF2 rs58542926 T 25 3 3t A A {¢ 3F
NAFLD 35 \NAFLD&CRA 35 g 51 43 41 Fl -4t 47
) 5 1

TETF 988 & A R R, TMOSF2 S5 i A 9 A K J2
—Fp g R 7, B RGAR DA TMOSF2 5 - 200 it it 4
S AR BT e R 45 3 B 1 T 5% 2 3, A B 3 A
1T F Ik TMOSF2 AifF 5 HoAe N BT i % B 40 Jif vh o)
fe. e, W Ed Ik & Western blot T Ilfi R 4H
SR YN B KA TMOSF2 363k , 45 S 34 3% 1
TM6SF2 7 JFi i ik ik . TCGA 1E24 HFT k1 7]
DAFRAS ) 28 FF O 12 o 4 T B — A, HoA 6 1 4538
e o Vi et e R 2 A R OC IR I R £ T TC-
GA 43Hr TMO6SF2 ik , 25 5 — S0k I HAE i P AR
Fiko FT TCCA B4l i ] AL E A KMplotter 43
B TMOSF2 AN [R] Fih % 5 AR AEfAih e, RN R
INFEAA I A . ST, A I e GA TMOSK2 2 e
YAtk Hep G2, 455K ] TMOSF2 i %35 7] LIREAIR
Hep G2 ZH i 384 58 15 1, (R 22 68 77, (2 E At B 0 1=
AR TR A A A oA A ) T B, MR L
b5z e 16 5 0 T AR ML L 98 AR I 20 i % AR
PR RE 7 30 5 AT T34 5 6 7 DU A 34 5%, 3 L
S ERT R AN N PR T A 4 2 Y R
TM6SF2 FJ g3 1o 1 8 10 ol ekl 2 4

A, SLC27AS 785 3235 TM6SF2 41 il rf 25 32
i, BT 9 2H 2001 PRFE AR TM6SF2 F1 SLC27AS
Foih g, S50 TM6SF2 il SLC27AS5 7 fiF-J 41 41
Hh IR IEAH G, I 78 TMOSF2 1] GE LT SLC27AS k&
FEAER . SLC27AS J& SLC27A JE R ZE0E 11 A% 5%, 4
i FA $2i2 28511 5( FATPS) iz I b A S
FIk KNG S IR R A B A AR .
SLC27AS 7E i thVE B Wi gk & o Gao et al'™ %
B SLC27AS5 7£ HCC 1 p T DNA H 54 2o i 1 ¢
R IR, SCL2TAS K3k Y REAR I A B T b e 14 2
JERNARS B 105 T AE 2k A5 Bl 2% T 68 F 9% 1 26 W
SLC27AS5 ZERSMMA Y X HCC 240 fitd HAT 30 461 384 5
YERT . BIFFE 3 B 0 240 B v i B SLC27 AS 23 14 Him
Z ARG T, T30 NADP ™ /NADPH L34 Jin
g BTt S Ak DL KB J5 (1) 4% B2 —T- 4 18 ( 4-HINE)
U, 4-HNE & i KEAPL I [ 2 bk & iR 5% 5t
( Cys513.518) , 1M 55 KEAP1 / NRF2 #4835 1k
FEHE N NRF2 #E3E K ( 41 TXNRD1) 19363k /K.

25 LTk, A SE 45 R4 7R TMOSF2 J& — >
B R, A U I RE, O HCC S8 35 1Y i
TS AT SR BB BLAT O M S 20y HCC (R28 %%
LTI B PR T 5L B A A
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Differential expression of TM6SF2 in hepatocellular carcinoma and its

effect on the biological behavior of hepatocellular carcinoma cells
Wang Yicun, Xu Dong, Lu Huanhua, et al
( Qingpu Branch of Zhongshan Hospital, Fudan University , Shanghai  201700)

Abstract Objective To explore the differential expression of TM6SF2 in hepatocellular carcinoma and its effect
on the biological behavior of hepatocellular carcinoma cells. Methods Immunohistochemistry was used to detect
TM6SF2 expression in 15 cases of hepatocellular carcinoma and adjacent tissues. Western blot was used to detect
the expression of TM6SF2 in hepatocellular carcinoma cell line Hep G2 and normal liver cell line L-02. TM6SF2
expression and survival curve in hepatocellular carcinoma were analyzed based on TCGA database. A TM6SF2 over—
expression vector was constructed based on the PCDNA 3.1 plasmid. Hep G2 was infected by lentiviral packaging,

and stable cell lines were screened. Western blot was used to detect the TM6SF2 over-expression efficiency. For
the blank group, control group and TM6SF2 overexpression group, CCK-8 and cell cloning method were used to de—
tect cell proliferation activity, Annexin V-FITC/PI double labeling was used to detect cell apoptosis, and Transwell
was used to detect cell invasion ability. Based on the clinical samples of hepatocellular carcinoma tissues, q-PCR
was used to detect the expression levels of TM6SF2 and SLC27A5, and the expression correlation was analyzed.

Results TM6SF2 expression was significantly reduced in hepatocellular carcinoma tissues and cells. The S-year
survival of hepatocellular carcinoma patients with TM6SF2 low expression was shorter. After successful construction
of TM6SF2 overexpressing stable cell line Hep G2, TM6SF2 overexpression could significantly reduce Hep G2 cell
proliferation activity, invasion ability, and promote apoptosis. There was a positive correlation between TM6SF2
and SLC27AS5 expression in hepatocellular carcinoma tissues. Conclution TM6SF2 shows strong potential of tumor
suppressor genes and has certain clinical significance. It provides new ideas and theoretical basis for future clinical
diagnosis, prognosis judgment and molecular targeted therapy of hepatocellular carcinoma based on TM6SF2.

Key words TM6SF2; hepatic carcinoma; proliferation; apoptosis; invasion; SLC27 A5



