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The effect of BARF1 encoded by Epstein-Barr virus on GES-1 cells
YANG Jia-ning,LI Na,DONG Hong-ming, XU Yuan, LI Shu-ying

(North China University of Science and Technology/Hebei Key
Laboratory for Chronic Diseases s Tangshan 063210, China)

Abstract: The effects of BARF1 gene encoded by Epstein-Barr virus on proliferation, migration and cell cycle distribution of
human gastric epithelial cells (GES-1) were investigated. GES-1 cells were transfected with recombinant plasmid of pIRES-EG-
FP/ BARF1 and empty vector of pIRES-EGFP. GES-1 cells with stable expression of pIRES-EGFP/ BARF1 and empty vector
of pIRES-EGFP were obtained by G418 screened. The GES-1 cell growth of transfected with pIRES-EGFP/ BARF1 and
pIRES-EGFP, and untransfected were observed under fluorescence microscope. The expression of BARF1 gene in the transfect-
ed cells was detected by reverse transcription-PCR (RT-PCR). The proliferation of transfected and untransfected cells was eval-
uated by cell count and CCK8 method. The expression of CyclinD1 in different groups was evaluated by immunohistochemical
staining. The migration efficiency of GES-1 cells stably transfected with BARF1 and empty vector was analyzed and evaluated
by wound-healing assay. The cell cycle distribution was detected and analyzed by flow cytometry. The GES-1 cell model stably
expressing pIRES-EGFP/BARF1 and pIRES-EGFP was obtained; the proliferation ability of cells in the stable transfected
BARF1 group was higher than that of the untransfected group and the transfected empty vector group, and the S phase of the
stable transfected BARF1 group was significantly prolonged. The migration ability of GES-1 cells stably transfected with
BARF1 was significantly higher than that of pIRES-EGFP emptyvector group. CyclinD1 was concentrated in the nucleus of
GES-1 stably transfected BARF1 group. BARF1. an oncogene encoded by EBV, can promote the proliferation, migration and

division of human gastric epithelial cells GES-1, inhibit apoptosis and promote the malignant transformation of gastric epithelial

cells.
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B 9 (Gastric cancer, GC) , & 2 5 i & A\ 2K i
SR AR IR L PR ORI L AR R B
100 A GC B &6, GC il F R Bk k&
i TR AR AR R A R R R N E
VS RE B S I RN E SRl (e i N
EBV J& Yy W [ 182 EAT PR e AR IS AR T O A
SR A T IE  o  frn PR) AR £ P R IR DA R R A
S J im0 . EBV BA N A B R R A
B BUERG R AR AR TR R IEM v ik
TRV BE, A R AT 95% B9 A I AR K
Yel™ I 3% 3 LA SUSE DNA JE 7R , — B &
ARG SRR T AR BA A Al B RS A
22 T T e gge 2 A D AR G 1 — o SRR L i A
KHFF TR EBV H BT80N N 215 & A 89 0E 1 —
SfER Y A R E 10% £ A 1 GC B 42T
EAG I 2] Y T EBVISY . EBV M ¢ H JE (Ep-
stein-Barr virus-associated gastric carcinoma, EB-
VaGO" A2 4% 9 & S EBV A G A ifrgg op i
B UL — o e AT PR b AL O R
£ RS B 22 B0 AT R 1) R AIE L 32 4R 1k EBV Gnifey
YL 51 B R B A IR Y AR R B RE
EBV &Y B I 5z 4008 0 T 8817 A 45 LR B A 7
T 158 AT RE i T R R AR R A L W AR R
EBV (1) B ik B4 40 A, 338 i b Rz 40 A 53 0 i) 4
WAL R T gE i THRESE A WA EBV
(MR i EBV AT LR 45 1Y R M PR 85 T 52 il Ol
B R AR DR R L EBV SR 4l
A 2P 5 E & B CER ML AL bR T AN EB
WEE PR 1T(EBNAD OGBRARE 11 1(LMPD) g
RIEE A 2 (LMP2) Z4h, if 4355 BARF1 JEH,
BARF1(BamHI-A rightward frame 1) 3£ K F7E F
EBV $ K 241 BamH I A 5 47 0 JF i a3
BLRIKFE EBV A, w S gy B iES £
FiCASTR] 1 1 Bz 40 ff & A Sk 4403 1) 2k IR 22— L B
2 R R P R A T S A 0 R R A
e A K 1) BEL VBT 200 A6 R T AR L O LAY AR Y
KL UE EBV M 5 Mg i) & AE e Jtiee el Bpfl e
LT T 25T B3 T EBVaGC B & 9k AL K
IHARAR BR800 AR SCHE AR SMG # T 0] R ik
AN pIRES-EGFP/BARF1 3 K (1) N B b He 40 o A
LR DA EE N BARFL B9 %A 76 N B L Bz 40 i
K5 T B AN R o A

1 MBERFZE

1.1 #% pIRES-EGFP/BARF1 4 i ki .GES-
TONE L2200 . PBS b il . PT TAE W .RNA ##
B30 5 PCR K THC B M R AR = LR A7
Lipofectamine 2000 24 3€ [H Invitrogen 2 &) ;7= fh 5 &
U R ML B (0.25% , & EDTA) F 3 Hy-
Clone 23 ) 7= ity s #7853 BRI (G418) 2 v [ b 5t
Solarbio 28 ® 7% iy s K #2H (6.,24 48,96 L) Ky 3 H
RETAE = 8 s CCKS 177 & 4 1 [# [ ¥ Beyotime
8y ElFE i s DMEM &5 B8 & RPMI 1640 3 fiff 17 77 5
43 5 8 s E A6 5 Biosharp #13€ [# Gibeo 72 i,

1.2 %

1.2.1 e85 3% GES-1 40 (AN E b Az 40 i) A
VKA (—80 °CH B Ji5 T i A B K ¥ 46 (37 °C)
rh Rl AR B0 I IR R VR AE VR A — 8 IR BRI 58 42 B
FRFLQ0 Y% FBS, 1% BT RPMI 1640 1 37 55) il
BCEA 50 43 AT 1) A TR K A LR R I A B R R
BRERS), BB M e R B SR AR (37 CL5%
COD AT H ML I, F 88 1~3 d B 1 kE%
FiHE 5 2 A0 M B BE R R (90 %0 LA ) L FH B (0.25 %
& EDTA) I A6 40 B, 25 B T 4 B 722 B, W2 B T 1k
WS I — 8 PR AR 58 42 35 FR 3 (400 it 0 A 2 20 9
o0 H AR A L B AP 24 FLAR L R R

1.2.2 4L bR 0 A B A Y BT T
(25 50% ~T70%) , RBRIE R 5 W, 11 PBS 2218 1% Uk
i =T =55 5 PBS. in A — & R A1(0.25 mL)
AN FBS FL 1 & DMEM; 42 BEIS 5 14 5%
YLk F) (Lipofectamine 2000) U6 B 31455 H & 40
I 250 8 A 45 TN B S S it A R G 3 A
40 i (A5 4 pIRES-EGFP/BARF1 4 . pIRES-EG-
FP 25 # R4 M AR5 e 4 i bRl e 5 24 AL
o A TR/ AR BT AR TR & W T 45 FL b ¥ 5 40 A, L
3556 h 5475 ol DMEM (& 20 % Ifi 1% 3% 37 5t
0.25 mL, M [ PR 5E T 4R 2e B 5% s 5 v 24 h J5 . fRAb
7t 0.35 mL 58 56 4 15 FE 5 (10 % FBS, 1 %6 3L Y
= DMEM K972 380 , gk 4 B 5% 7 U2 48 h 5 f 4%
I M % B 2 2 % 8] B 8 BT (Nikon ECLIPSE
Ti-U) & #4740 M 5% Ju 1% 000 WL 4%

1.2.3  #iE GA18 ik BE 7 24 fLAR ik 10 4
FUMASERI GES-1 4Uffl, 5 M EF =40 2 70 %6~
80 Yo 1A FE IR K 240 i 1 5 R B 46 Sy 5 S [] ok B A
JE G418 ) RPMI 1640 K5 7 3k (G418 ¥ B 43 51 hy
0.1,0.3,0.5,0.8.1.0 pg/pl) 45 X3 Ry FL A B3
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WLEE 2 ) 9 20 M A A R BB TR B, B 3 Y R
GA18 T P i

1.2.4 G418 HrPE i gn il sepe i e 4% YL J5 1y 48
i %% 88 38 L (24 70 96~ 80 %0 B, 4 41 Jf 5 7% JL B He
Ry bR B B SR AL AT AR O A L B 3~5 d T4 1
YR SRR T 28 0 0+ e B o L Bk L e R AR
N MLIC A B 227 & 96 FLAk 48 FLARYT K E R
1.2.5 RT PCR %/

1.2.5.1 EEAIME RNA  IdE 3 4400 1 KR AS
PR B & B JF ) PBS BRI, A, R O
(1000 r/m,3~5 min). 5 & ; H 0 B 8% 1 J B
1.5 mL JCff§ EP 4 (75 £ 0.1% DEPC /K 4b # Jf 1@
PORKED M 1 mL Trizol Rengen, 2 [BI W T 41 i ,
5575 240 M A5 30 75 43 24 A ARSI RNA B/
Dl EP &, fl &5 MRS, i E (R,
5 min) s A G A5 (0.2 mL), I 1 BEIIR &), #5 &
(‘ZJR,5 min);4 °C,12 000 r/m B> 10 min; ¥k
AR Y R RN T 750 pwl), 5 5 79 5 4% H 4
(1= DIRAG ¥ A G # & B R &2 50
15 min, 3 B3 00 1 mL vk 2B (FH X W DEPC /K
NG TCK O BERR B MR T R 75 Y0) Uk A UL UE K RE
PR A ] 46 F B0 10 min, W B3, R T4 R
SEETHMNTESH RNA YR EP & mA —&
RFL(60 pL) B TEH DEPC /K 6 RNA F= ¥ 17
PRGN il B VKA (— 80 CHIRAEE H .

1.2.5.2 %% PCR(RT-PCR) % I R4
RNA B UETC 1R J5 » A7 300 57 Sk )OI . % A 20
s BN e imA 9 L. RNase free H, O
BE7K) , FEHL 3 pL RNA 2 HU™WE iR, 1 pL
dNTP Mix,1 pL Oligo(dT) 5 primer, & PCR [ i
X E 70 CHEE 5 min, JUH ERNK E. 76 Bk R
METIA 4 pl 5 X first-strand buffer MW, 1
pL. M-MuLV TUREscript H-RTase (i 54 5% i) , 1
pLL RNase inhibitor, 42 *C )2 i 50 min, 65 “C X
15 min. LA3REL ¢cDNA,

1.2.5.3 BARF1 ) PCR Kl %K 20 pL 2
MARR (FFoK L #EE) 10 L 2 X M5 HiPer plus
Taq HiFi PCR Mix, [ Nk 5 #145 0.5 pL (10
pMD L ITAARE 1 pg B cDNA iR, 42 ddH, O &
RWARRIEE 20 pL o B LR 1 APER: 95
C 5 min(FAZEM) ;35 MEH:94 °C 30 s, 55 C 30
$,72 °C 30 s;1 PMEFR .72 °C 5 min;4 “CHEEE; PCR
FEAEA S Gold View (%R Y Bh) /Y 1 %6 Byt i Wi ek
JiE R K & I FH AR AN 5 1 43 BT LK A

1.3 BARF1 K RIB R 504

1.3.1 4R34 58 I g 53 A

1.3.1.1 Uik fE A A e i LT 7 o B A
Fr SR MR i, WA 3 2H A A HOLF- A ] 250 a1 4 A 42
FhE] 24 FLAR (AR SZEEFLINA 300 pL 400 B . 44
900 A~ ML) , FEALHEFD 6 AT FL s Bk 4 B E 3
ALANHL, IR AN 4 5] L o R AE WA A T R e,
W B MR (10 pl), RO o RO 4 i X
(Neubauer) 7R T8 7% 0~6 d A AnM 5= .
TRE 3 T A A R 0y T B ME DL K bR o 2=,
Microsoft Excel T {E 2% 3 £ il 2% 4 41 i i) A= K il
2R, B A bR 8 ] 85 S5 B ) ( Time, RL<d” 867 . 0
s bR E F 240 L% & (< 10° 4> /mL)

1.3.1.2 CCKS8 3 K 3 4l CabF X Bk KD
FERF] 96 FLAT (100 pl 41 B . 29 300 440 i) .
Gy 6 A AT E AL FA R S 2 AR 1T 5 15
Hn CCKS i #i f1 RPMI 1640 15 3% 3 19 25 (1 X 1
2 5w FREE IR AR 20 B BRI R R 158 Y
R B B R IR LR (2 1~3 )5 4> BB A3
R A 3R 0~6 d J5 A5 K 78 AH [R] B[] 50K 240
it 5% S B BB I3 i 2> B CCK-8 ¥l (10 pl) » 1
F& 1 b FHBEAR G 22 I 5% 450 nm &b A4 W B (5
(A450) , | Microsoft Excel T.1F & 3 il /F 41 iy
By ARt 2, e, B AR R B8 FH B SR ) ] (Time, DA
“d” R AL L G BRE F RO EE COD D .

1.3.2 WMEBRE T b A RDE S5 O —
Y A BRI (24 5 X107 ANHARD A B B SR AR (24
FL) L K5 FE 24 h, IROH B EGE X 0 W8 U pR g
A 0.2 mL JCR A6 3k L& BRI, 2218 1 PBS 4%
20 TS SR A I T Ky 75 3 (B 1 FBS) F M
B i T RIS 0.24.,48 h UM A 437 8 41 IR
i FH & 4% 4b PRER A (Image Pro Plus 6.0) #E47 K J& |
Xof BB A R A VR AR AR AT A 1 B A (E L 3T
T3 WS T A AN i A B S 1 O B (B RAR o 25
FR 8 BT 75 %048 ] Microsoft Excel T4 % i /E #: &
P, DL 55 ] [ AE R 8 AL AR (Times, LL“h” 4§47
AL AR IR R (/NIRRT .

1.3.3 MM WA s 3 4l
JiL . TV 1 PBS 5 W 1k 1% 1 V8 88 40 i B 2 I 75
WRE (12X 10° AS/mL) 5 S2 18 fIn A £ B W () A 4¢
WREZ 70%) .4 Cab AL B 45 2 d, B0 (2 000
g/min) IR VW I AT PBS JF 8.0 DL Bk
I [ VR, 4% BE — L (9 = DECTH PT TAEWR 5
RNaseA MRS (ZFH IR A G BAEF R 500 pl),
W TGS AR B (4 °C L 30 min) . K 4 L FE 4
IRA 153 3047 1 38 (300 B JE JB) . % FH i =X 40 g
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1.3.4  Z0M R E A Cyclin D1 #3514 0 89 145
THC ek W 4R 3 2 40 (A KORAS R 47 VB iE
B I — 8 MR (04 58 4 455 35 5L 40 B I U8 S
B3 AT B A BT AR A O Fi RS 6 R 5 0T 4 i vk
JEFEAT B (29 1 X 10" NI/ mL) . ¥ JC e 55 3%
B 6 FLARUES K 3 4L 40 o0 42 b T 45 L L il 40
JH 83 i B Fr 2 1k B SR T PBS W UE (2~ 3 YO
4 CHEE R, H 4% 2 H [ (Paraformaldehyde Fix
Solution, PFA) &k ¥ 20 min; JH i & L & (H, 0O, ,
3Y) b B 5 min;s il A — & K LAY TritonX-100
(0. 2%, 8 ki 20) 335 40 B 20 min; iIA BSA
CEIMLE A E L5 Y0 B 20 mins 43 B0 A B JE M
—Pi A BHPEXT R (PBS) .7 4 CHIEE T . TR &+
HRIEE R H K3 4 CE B E RN T F
i 20 min; AR 1 QL9 R 1gG $iik—HRP
ZBIE DLVEF 25 °C.2 b EmARH 200 FE4t
f IgG $ifk—HRP 281Kk 2) . ZiF T 20 min; %

A

A ORI 5 B B3 e e 28 SR C AR E #5 4 BARF1 4

i DAB 5 @3, S RIS 3 10 min(BL R4 B IR
615 I PBS 5 PBST ot e 4R 415 9 b ff 0 4 2 vk
TR RIVCBO) 5 12K 2K 87K U e 95K 365 3 4
Mude. I HRBLSr B 70%. 80%. 80%. 90% ., 95% |
100 % B ZBEIE 7K 3 — 2K AL B 2 1 min, 3 A, 8
TULEE.

1.4 it B SPSS 25.0 #k kit £7 508 4t
T Bt A1) AR R SE R A ¢ K G 3 UK HE
a=0.05,

2 # B

2.1 GES-1 40 Bukif% Je OR e B 55 3
d, % ] Nikon ECLIPSE Ti-U % J: {51 & 1 fal b W ¢
FaE e BARF1 A M Fa e e e 25 K 40 GES-1 19
e ROR P LR JL /R 25 L0 IR S5 51 R fR
EFE Y BARF1 428 8K 20 GES-1 4 g &R A7 78 2%
et nE 1 iR,

Bl RABHNENEELEEIJIZAARZERXEARIEBR(200X)

Fig.1 Fluorescence microscope to observe the expression of green fluorescent protein in each group on the third

day after transfection (200X )

2.2 G418 T 5tk sa e dn M 2k 45 ad g sr R
[vi) Ve 2B B2 1 G418 R 1k 1% 5% BE o a2 G 345 1) O 1k
WERE . JH O BE RS % 3 (300 pg/mL G418,10 % I i
) RPMI 1640 ¥ 3% ££) K &Y 0 & 2 J 5. 5% e
BARF1 41 2 6 e 25 2 AR 4 v nl B g 32 ik AN L A
(1 240 FfL A5 DL AE T o DT AR A5 1T i 22 G418 1 BH 4
20 L e A g o O e T R 3 S R R 3 A B i o i 52
R A 96 FLARA 48 FLARY K15 3%, 3R A5 K 2 T fa
E IR A I P (5 K T 4] B R 1Y GES-L
4

2.3 BARF1 EHFRFRMLEE N EBRKEW
it G418 B v B 40 it (4 45 e 7% 4+ BARF1 4 Jefa

FERE Y AR GES-1 41 i) " $2 B RNA L 2838 #%
S IR W VR BN AT PCR &3, AR A5 19 7
YIR/NR 524 bp. 43 5 LA B95-8 ¢cDNA 1 GES-1
(1) cDNA PCR 7= ¥ 1 A BH 4 1 BH A4 X6 B, 285 21 an [
2 Fim,

2.4 41 5 RE 1 I

2,41 ATk 8 g0 T O A X GES-1
A R 5 e T i R e, 45 AR R AR IR JE I BARFL
55 23 B 2 TN o B Y 2HRE X L R R Y BARFL
21 GES-1 #i s pine h o F s, g5 R i 3
FIFR

2.4.2 CCK8# hit—LEuk BARF1 5 A 2 &
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1500
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100

M:100 bp Ladder; 1 JgBAERIE 2 g BH A% X I8, 3 —5 Sy F & 5%
e 25 B4 cDNA AR PCR 9.6 —8 S fa e # Y BARF1 4
GES-1 ¢cDNA 4 PCR /¥
2 RT-PCR £ EHELZHAMM P BARF1 KR ix
Fig.2 Expression of BARF1 in transfected cells was iden-
tified by RT-PCR

-+ EGFP/GES-1 —— EGFP-BARF1/GES-1
350.00

300.00

N N
=3 a
o o
=3 =3
S S

x1034v/mL )
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Piliokse-3

100.00

n

50.00

0.00

Time ( Days )
3 YARATTEUE N E & 4H 40 B 1 5 A

Fig.3 Cell proliferation ability of each group was deter-

mined by cell counting method

Xof 240 1 5 e ) 7 A= T w42 #EAE T SR ] CCK8 i
X 25 2H 240 W3R AT Ak BRI T 16 AR A4S 2R AT A 43 A 5 AR
It 45 4L 20 L 28 b 3 A B0 450 nm A Y IR O
{H L AF a0 IR AR Kl 26 (B 4) , &3 23 i Al
A1, CCK8 ¥ 5 4 ff 25032 I 45 31 (%) 45 5 AH 0T i, B
FaE R BARF1 400 GES-1 40 Mo 38 5 fie F7 50 i
TS AR AR e A,

2.5 THC A 4 f 4 3 8 H Cyclin D1 By ik
RV WA T A 3 i THC a2 R A
PR AR Y 2 R A Y S AR A G (5 25 SR 3 S B
P ABARELFERE A, L&MW F Cyclin D1
(3 3K 5 T A4 A8 5 J BARF1 41 40 M 4% b 5 P BH 45
AR 0, 45 5 SR Ol BHAME R AL 4 BARF1L J5 A
B R GES-1 # Cyclin D1 ik, g5 K 5
FiR

s GES-1 - EGFP/GES-1 —— EGFP-BARF1/GES-1

2.40
2.20
2.00
1.80
1.60

1.40

oDnfa

1.20

1.00

0.80
0.60

0.40

0.20

Time ( Days )

Bl 4 CCKS i 7 20 B 35 55 A
Fig.4 Ability of cell proliferation was detected by CCK8

method
= |
"' — LB 9. n‘
8P BT e
PR hod
d 1 “?“i - & - ~

o ..‘ - = ¥ » ’ &
eI uPTiEa a2 N
A RH Y GES-1 25 B R e Yo 25 4R 21 5 C. FE 4 4 BARF1
4
B 5 IHCEHMBEEER Cyclin D1 B (400X )
Fig.5 Cyclin D1 was detected by IHC method (400X )

2.6 RPRSELEIFASHMERIERARS R
T 45 2 20 L RS AR ) Y 25 5L A5 SR R L R
Yt BARF1 41 GES-1 4 il £ e 5% Ju =5 #{Kk 41 GES-
1 4R 24 h R &G %40 ) 2 (0.38 £0.04) Fl
(0.2640.02),48 h IR 45 2 (0.70£0.02) F
(0.58 £ 0.02), & 4t it 2= o Br v J1, B2 o e 4
BARF1 41 GES-1 4fi Jjfl if 7% &% % i T 25 00K 4, 45
R 6 iR,

2.7 A A RS 0 A B R A A A I AL O AR
BARF1 235 5 4t ffd & 1 53 A 15 0 2 5 A7 75 9] o A4
SR SR FH O =X At A4S 0T 2% 2 48 e JR) 1 4 A v 50 i
AR, 45 R WoR R Y4l GES-1 4 i 45 50 W fr
A 43 50 G1 A 61.98 % .G2 # 13. 87 % K S #H
24.15% s B& B 5 e 25 # K 41 GES-1 41 G1 1. G2
Wi ke S e L ) 4 A 68,592, 6. 89% .
24.52% ; 10 W B2 A2 3K AR L BARFL 4119
GES-1 4fi Jitd J& 84 7 45 . G1 #] 55.68% . G2 #i
6.22% .S 38.10% ; A LR 45 KW, 525 #i ik
ZH RN Y AR 1L, B2 5% Y« BARFL 4140 0 S )
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R AER, g5 AE 7 Pis,
W EGFP-BARF1/GES-1 ™ EGFP/GES-1

i *
:? 0.80 |

0.70
E 0.60
% g 050 *

® 040 ’_\

E " 030

0.20
= 0.10
| 0.00
ﬁ 24h
f Time (Hours)
. x P<<0.05

6 EHAMAITIHEEHEN(100X)
Fig.6 Detection of cell migration ability in each group (100X )
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z 8' z
& Sy
o ..\\\\.\.\\\\\\ \_
0 60 90
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ARG Y GES-1 415 B Fas % Y23 R 41 C. R 55 Y BARFL 41,
RREEARENEEEE D H

& 7

60
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Fig.7 Cell cycle distribution was detected by flow cytometry

3 3 i
9 22 Bl R R SRR T 5 1 & 1 I 1k &R 488

Ji g o AR BT JR R0 A 1 UL B LA OE M R b GC
TP A e vmn PR 22 A7 IS R ARSE R A BN R
JeNF N AR 3 ™ R 1 % g 2 — 5 EBV
WA A 29N B 4 A (Human Herpesvirus 4,
HHV) , 7 N BE i 2502 DL IR G 1 o7 a5
AT IR, HRAT G i 4 R B
AETE L —FpA S N Iy U HE s 4 B i 10 & LR Ak
JEUS BARFL 245 T4 0 EBV %t A 41 i BamHI-
A BESERESR Bl 2 A5 19 28 11 R /N2y 72 31-33 kDa,
I [ A/ 55 43 W 04 T =R A R 8 Y O B OF
P R b Bz 40 M & A W M AR, Tl BE X EB-
VaGC (1 H B & e A7 SR e HEVE T . BIVEE A AT
CEERTENELZEH M T BARF1 JI# GC &
A b ARG TR 5T GC B4 KRR EHE
TEH A A B b BT 85 K 035 AL A 2R 75 B K A

B SE I I L % 3E . GES-1 40 M 2 2 14 )L B K
20 It 7K A= AL JS AR AT 00 40 B R L A AT LR AR A AT
T8 B AL B AR B4 45 1 AR S 2o 1R A1 1 2 A
FEF K BARFL B (1) GES-1 40 M5 8, 54 T
BARF1 B KX E A4 GES-1 520,

A SCHE i 40 i8R CCKS % 569 BARFL %}
GES-1 4t s 3 58 g J1 09 5%  , 25 3L bR L B2 3Rk Sh
JEIEP] BARF1 £ A9 GES-1 41 fig () 184 7 58 1 e
SR WA MAKE A A E D FE 25, N BARF1 %
o xt B bR 40 GES-1 /B8 7= A AR S VE L s b
WAl BARF1 P J2 8 23 %F Cyclin D1 8 A R 5
FEAE R A THC B 6875 0 = 25 240 i (%) 40 it J) 19
H A Cyclin DI #EA7 R, & 0 2 A€ £k
BARF1 41 Cyclin D1 &3k B, i 2o 4% W 20 oK 0L 1%
FEHMFEK, XA 5 BARF1 % NF-«B #1 Cyc-
lin-D1 XF 20 fifg 38 5 % 44 42 20 4 I B AL 1 A OG5 22
FT AR 2 345 P A2 A5 5, — A T B &



12 # WA T .5 . EB %5 %48 BARFL s+ GES-1 @ 49 % "h 1077

R 2 A G 40 i 26 B0 S 5 K iR B AR 28 1k
R S0 o R S5 b R BT AR e e
BARF1 4 #1125 # 1A 20 GES-1 (93T % A8 11, Wi 41 1)
20 S A% il ) A7 AE B S 0 22 0 L RDES E % U BARF1
ML TR AR L xR PRI T
BARF1 J (9 B0 R 2 5 403 )5 1 20 A 25 2R o
Fa e YL AN LN BARFT AN E F 40 S 1
Wl SE K, R 0] BARF1 SR B A 245 22 5 24
HILE W) X 5 Sall A Sakka E 20220 iy fF 5%
GEALAH—3L.

Zi L frid, BARF1 &N /Y %35 7] 2 if GES-1
MG TR R R A IR B L A
A AR, R, BARFL 2K A] 867 EBVaGC 1Y
KRBT REREREEM.

FlemhzE: L

SIAAXwER:HE T, 240, %44, 4. EB
% % % th BARF1 x GES-1 ety % [J].
AN B3R AR ¥R, 2021,37(12):1071-1077, 1083.
DOI:10.3969/j.issn.1002-2694.2021.00.162

SE K

[1] Polakovicova I, Jerez S, Wichmann I A, et al. Role of microR-
NAs and exosomes in Helicobacter pylori and epstein-barr virus
associated gastric cancers[ J]. Front Microbiol, 2018, 9. 636.
DOI: 10.3389/fmich.2018.00636

[2] Sung H. Ferlay J., Siegel RL. et al. Global cancer statistics
2020 globocan estimates of incidence and mortality worldwide
for 36 cancers in 185 countries[ J]. CA Cancer J Clin, 2021, 71
(3): 209-249. DOI: 10.3322/caac.21660

[3] Verma R, Sharma PC. Next generation sequencing-based emer-
ging trends in molecular biology of gastric cancer[]J]. Am J
Cancer Res, 2018, 8(2): 207-225.

[4] Cheng XJ, Lin JC, Tu SP. Etiology and prevention of gastric
cancer[ J ]. Gastrointest Tumor, 2016, 3(1): 25-36. DOI. 10.
1159/000443995

[5] Camargo MC, Koriyama C, Matsuo K, et al. Case-case compar-
ison of smoking and alcohol risk associations with Epstein-Barr
virus-positive gastric cancer[ J]. Int J Cancer. 2014, 134 (4):
948-953. DOI: 10.1002/ijc.28402

[6] Naseem M, Barzi A, Brezden-Masley C, et al. Outlooks on Ep-
stein-Barr virus associated gastric cancer[]J]. Cancer Treat Rev,
2018, 66: 15-22. DOI. 10.1016/j.ctrv.2018.03.006

[7] LiJ, Liu W, Che K, et al. The methylation status and expres-
sion of epstein-barr virus early genes BARF1 and BHRF1 in ep-
stein-barr virus-associated gastric carcinomas[ J ]. Gastroenterol
Res Pract, 2017, 2017 3804146. DOI: 10.1155/2017/3804146

[8] Yin H, Qu J, Peng Q. et al. Molecular mechanisms of EBV-
driven cell cycle progression and oncogenesis[ J]. Med Microbiol

Immunol, 2019, 208(5): 573-583. DOI: 10.1007/s00430-018-

0570-1

[9] Stanland L J, Luftig M A. The Role of EBV-Induced hyperm-
ethylation in gastric cancer tumorigenesis[ ] ]. Viruses, 2020, 12
(11). DOI: 10.3390/v12111222

(107 sk, Rtk T4k EB R T T E cagA Fl vacA 3k
PR 5 B & R OFSE )], D9 E B, 2009, 11(02):
188-192.

[11] Nishikawa J, lizasa H, Yoshiyama H, et al. Clinical impor-
tance of epstein barr virus-associated gastric cancer[ J]. Cancers
(Basel), 2018, 10(6). DOI: 10.3390/cancers10060167

[12] Palrasu M, Zaika E, El-Rifai W, et al. Role of bacterial and vi-
ral pathogens in gastric carcinogenesis[ ]J]. Cancers (Basel),
2021, 13(8). DOI:10.3390/cancers13081878

[13] Fox JG, Wang TC. Inflammation, atrophy, and gastric cancer
[J]. J Clin Invest, 2007, 117 (1): 60-69. DOI: 10. 1172/
JCI30111

[14] Lin Z, Swan K, Zhang X, et al. Secreted oral epithelial cell
membrane vesicles induce epstein-barr virus reactivation in la-
tently infected B cells[J]. J Virol, 2016, 90(7): 3469-79.
DOI:10.1128/]V1.02830-15

[15] Farrell PJ. Epsteinteinr virus and cancer[ J]. Annual review of
pathology: mechanisms of disease, 2019, 14(1). 29-53. 10.
1146/annurev-pathmechdis-012418-013023

[16] Hoebe E, Wille C, Hagemeier S, et al. Epstein-barr virus gene
BARF1 expression is regulated by the epithelial differentiation
factor deltaNp63alpha in undifferentiated nasopharyngeal carci-
nomalJ]. Cancers (Basel), 2018, 10(3). DOI: 10.3390/canc-
ers10030076

[17] Seto E, Yang L, Middeldorp J, et al. Epstein-Barr virus
(EBV)-encoded BARF1 gene is expressed in nasopharyngeal
carcinoma and EBV-associated gastric carcinoma tissues in the
absence of lytic gene expression[]J]. ] Med Virol, 2005, 76
(1): 82-88. DOI: 10.1002/jmv.20327

[18] Lo AK, Dawson CW, Lung HL, et al. The Therapeutic poten-
tial of targeting BARF1 in EBV-associated malignancies[ ] ].
Cancers ( Basel ), 2020, 12 (7). DOI. 10. 3390/canc-
ers12071940

(197 %, JA ¥, . EB T T 0 3008 i 2 R —— o L4
FE I B I P — [ b B2 22 [T 0% 2 2% 2r F . 2003, (6): 172-
174,

[20] Wang Y. Luo B, Yan LP, et al. Relationship between Epstein-
Barr virus-encoded proteins with cell proliferation, apoptosis,
and apoptosis-related proteins in gastric carcinomal J]. World J
Gastroenterol, 2005, 11(21): 3234-3239. DOI. 10.3748/wjg.
v11.i21.3234

[21] Polakovicova I, Jerez S, Wichmann IA, et al. Role of microR-
NAs and exosomes in helicobacter pylori and epstein-barr vi-
rus associated gastric cancers[ J]. Front Microbiol, 2018, 9.
636. DOI: 10.3389/fmich.2018.00636

[22] Sall A, Caserta S, Jolicoeur P. et al. Mitogenic activity of Ep-
stein-Barr virus-encoded BARF1 protein[ J]. Oncogene, 2004 .
23(28): 4938-4944. DOI: 10.1038/sj.0onc. 1207607

CHF#558 1083 T1)





