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MpE TEF CagA FIAANBFHEE LK GES-1 i TET2 EERIRIA

TRBT AFAadk, BRpe , 2 TR, BEXA( LERBRST MAHFHEARAARLRE EHARIBFART HARERKE
RELEHT ERSMMERKFTHRETLELET, LiF 200240 )

(4 Z 1 8 45 i TIRBEF 1 40 M5 ZAH LD A( cytotoxin associated gene A, CagA )5 B il rf TET2( ten-eleven
translocation 2 )i FIFRIAFI LR, LI TET2 7 CagA BUE IR o] EA91EH o 7 % : Real-time PCR A& A B H 1 - Kz 40 it bk
GES-1 F1'H 4 4fl il Bk MGC-803 ' TET2 mRNA [ 3% 3k /K -, 40 il fo %8 Y (6 1k kil TET2 & (9 240 M 5 L & R ik %
pEGFP-CagAil i IR AR S GES-1 418, FH 200 wmol/L H,0, 4HE GES-1 20 i i 37 S0 H0 07 SR | 37 3 4 A SAG: 0 240 g
HiEPE4E( reactive oxygen species, ROS)FZNAEEMIMEML, £ & : TET2 mRNA 7£ GES-1 40 M5 K FAE T B %% MGC-803
A 1.00 £0.08 vs 1.68 +0.07,P <0.05 ), TET2 £ F 1E GES-1 4l il 3¢ 15 /K I F 1 8 MGC-803 41 fifs ( 8. 09 +3.57 vs
14.60 £2.31,P <0.05 ), S5FAEXF R4 pEGFP-N1 #H kb, pEGFP-CagA #5 4 4 GES-1 40l sf TET2 mRNA ik /KT
(1.00 £0.04 vs 0.06 £0.00, P <0.05),TET2 & H LB K AT E( 16.45 +4.40 vs 10.82 £3.39,P <0.05 ), ROS FLREAKFEFt
i( 18.39 £4.52 vs 15.31 +4.40,P <0.05 ), 4 g J&l S0AG I 13 S0 B) g g 9 Tl . SUAR I8 H, O, Ab3H )BERL T GES-1 41 528
X IB GES-1 ZHAH L, TET2 mRNA 7K1 (1,44 £0.02 vs 1.00 £0.04,P <0.05 ), TET2 & AR BK S (15.72 £4.52
vs 11.74 +4.34,P <0.05 ). #& 4 : 41 TIZHEFT BT J1 0T CagA AT GES-1 20 ROS 54 5 1240 0 J& 100 1) SR A, S8 A R T
LIS TET2 35 B, TET2 AT RES 5 CagA (WL

[ RER ] A RAACIE A Cagd ) ; AT TIREEAT I ; TET2 21 5 B %8 ; MGC-803 Afiffitk ; GES-1 ZHMIK ; 16 1E 4
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Virulence factor CagA upregulates TET2 protein expression in human gastric
mucosa epithelial GES-1 cells

Zhang Xin,Fu Hualin, Zhi Xiao,Jin Weilin, Cui Daxiang ( National Key Laboratory of Nano/Micro Fabrication Technology,
Key Laboratory for Thin Film and Microfabrication of Ministry of Education, Department of Bio-Nano Science and
Engineering, Institute of Micro/Nano Science and Technology, Shanghai Jiao Tong University, Shanghai 200240, China )

[ Abstract ] Objective: To investigate the association between the expression of the ten-eleven translocation 2 ( TET2)
protein and the cytotoxin associated gene A ( CagA ) of Helicobacter pylori ( Hp ),and to explore the possible mechanisms
of CagA in the process of gastric carcinogenesis. Methods: Real-time PCR was used to detect TET2 mRNA level in hu-
man gastric epithelial GES-1 cells and gastric cancer MGC-803 cells. Immuncytochemistry was used to detect the TET2
protein localization and expression in GES-1 and MGC-803 cells. GES-1 cells were transfected with pEGFP-CagA and a
cell oxidative stress model was constructed with 200 pmol/L H,0,. Flow cytometry was used to analyze cell cycle and
ROS in GES-1 cells. Results: The mean expression level of TET2 mRNA in GES-1 cells was lower than that in MGC-803
cells (1.00 £0.08 vs 1.68 £0.07, P <0.05). TET2 protein expression in GES-1 cells was lower than that in MGC-803
cells (8.09 £3.57 vs 14.60 +2.31,P <0.05 ). Compared with the negative control pEGFP-N1 group, the mean expres-
sion level of TET2 mRNA in pEGFP-CagA-transfected GES-1 cells was increased ( 1.00 0. 04 »s 0. 06 +0.00, P <
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0.05 ), and TET2 protein expression in pEGFP-CagA-transfected GES-1 cells was also increased ( 10.82 +3.39 vs 16.45
+4.40,P <0.05), and a higher level of ROS production was observed in pEGFP-CagA-transfected GES-1 cells ( 69
9.0 vs 91 £16.8,P <0.05 ), which significantly displayed the cell apoptosis in cycle analysis. In the cell oxidative stress
model, TET2 mRNA level in H,0, treated cells was higher than that in normal GES-1 cells ( 1.44 +0.02 »s 1.00 =0. 04,
P <0.05 ) and TET2 protein expression level was higher than that in normal GES-1 cells ( 11.74 £4.34 v5s 15.72 +4.52,
P <0.05 ). Conclusion: CagA factor can induce ROS accumulation and cell cycle disruption of GES-1, indicating that
TET2 can be upregulated by oxidative stress and may be involved in the progress of CagA-induced carcinogenesis.

cytotoxin associated gene A ( CagA ); Helicobacter pylori; ten-eleven translocation 2 protein; gastric

[ Key words ]
cancer; MGC-803 cell; GES-1 cell; reactive oxygen species

A AT 2 N VG IR EAT 18I Helico-
bacter pylori,Hp ), HBGL 5 1595 | B REIAHOCHR AL
YU LR A UM P AR R A SR
A( eytotoxin-associated gene A, CagA )& T Z 17 T FE
,Cag F J1 55( Cag pathogenecity island, CagPAI ) J&
—ANH1 27 ~31 D FEF L2 40 000 bp [ DNA J
B, gt D) e IV 2 73 b R Gi( typelV secretion sys-
tem, T4SS WA CagA HYIZHiiEIE . CagA £ T4SS i
ANTE TN 3l R R AL AN 25O S TRERR LAY
BL, 518 FA0H 2 Fh U EAE ], S 2 i T hE
Sl A HE T R, CagA B Y Hp BRI
R FRIERE Y XURS: B R, 1 1 4AL( reactive oxygen
species, ROS )— HEfS i B H R B2 /E T, ROS /K
Tt 531 DNA eI 0, A5 A e )
P A rh = AR AT S U R B AR k. TET2
( ten-eleven translocation 2 )& 1EHE 22 MR HHr T A&
(IR SE N, (O T U A 424 | R s AR 235
R B2 L P B O TET2 BB T o
T T alpha-ketoglutaric acid,o-KG )Fl Fe® " 4K A5
KU, 7] S0 1k 5-H L it % 0E ( 5-methylcytosine,
5mC ) A= BY 5-%2 FH 2 i W% BE( 5-hydroxymethycytosine,
ShmC ), 7E DNA F3h 25 H &b rp b sl Ay o 20
AWFSRENT TET2 B)3%5% 58 I H T CagA 7EH
PR AR EAE

1 #MB5ERZE

1.1 etk A %X A

NG E B A0 AR GES-1 . B JR 41 i
MGC-803 Hy H Bl Be I ¥ 40 it g 42 {1k, i K& 95
GES-1 5 MGC-803 4fig, #F0 F1 4 100 U/ml 75
% 100 pg/ml £#E55 K( Invitrogen A ) 10% fi 4 1L
1#( Gibeo 23 1] ) RPMI 1640( Hyclone 2\ &) )15 3%
0,37 °C 5% CO, SRR £ 8 T AR 3%, BOst
B R AN A T S 5G
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FEY TR pEGFP-CagA HHHIVT R 224K R B4%
WG bt N TET2 B s BEHUIAN F pTGLab 23,
Pt N\ ShmC FAFEREHTANE H Active Motif 2] , 4HIfi
HIFREY B4k o-Tubulin 4 B Santa Cruz 27,
56 P AlexaFluor 594 F1 AlexaFluor 488 W4 H
Molecular Probes 73], R o S8 AL W B bR 10 B 55 55 Al
Il B Pierce 2~ Fl. M 20 i 25 1 2H b $2 3855 &L
SYBR® Premix Ex Taq™IIlfJ | TaKaRa 7\ 7], DAPI &
| AP B T 5O A £ 8E( dihydroethidi-
um, DHE )W [ I3 A KA F], 2R F T E 24
Akt A BR A 71, JCIML TR 15 72 3 Opti-MEM | i it
( Trypsin-EDTA ), Lipofectamine™ 2000, RNA TRIzol iz
FIE A SE [ Invitrogen 237 865 55857 &4 F Toyobo
], WAL P BE ( propidium iodide, P ) 4 H Sigma-
Aldrich A7), 4HAEREFRAAIA B Thermo A ], i =AM
{4 H Beckman Coulter 2 7], PCR {4 H Eppendorf
OS] RO BAURIA H Leica A7,

1.2 pEGFP-CagA # % GES-1 %8 g

TG GES-1 4 M2 R0 T 24 fLAR , B 554t
B ,80% A BF AT i gy o e Yeniy, S H Opti-MEM
A FRANAE 30 min, YR Lipofectamin™2000 4
VEFMIEAT, 45 2 K F kL pEGFP-CagA 1N 3 it
Hi pEGFP-N1 5L A EL B2 2.5 pg 4 pl, 5K
5553 pEGFP-CagA Y41 \pEGFP-N1 BAPEXS B4
1.3 Real-time PCR # %] GES-1 #= MGC-803 #1 iz,
TET2 mRNA # %A

FIH TRIzol &7 43 51l 42 B GES-1 A1 MGC-803
N AL RNA, $22 B8 Invitrogen 2\ A 386 5% S50 &
A cDNA, W 4549 :42 °C 30 min 99 °C 5 min,
Jiif3 cDNA FE¥I A7 T - 20 CUkFEfF . RH
SYBR® Premix Ex Taq™ Lk & LIE &K cDNA K
BEMEAT real-time PCR JZ . TET2 mRNA AY5[4)
FEH): i 5'-TTCTTCCCCATGACCAC-3', Fiif 5'-
ACGCTTGGAAGCAGGAGAT-3'., PCR 1§ ¥F & 1 hy
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5P 94 °C 30 s,1B 2k 55 °C 45 s, #Eff 65 °C 45 5,30
MG B 5 7 72 CHEMH S min, PCR SERUG , A
SYHTIE R AP S O, A5 BN C fE, LA GAPDH fE
NS R 3 AR AL, SR A X A E( RQ )
R 2722 At
1.4 @bk Zs f e hm GES-1 f2 MGC-803 %8
AP TET & ShmC & A&

GES-1 Hl MGC-803 4l Jits 2 B 4% 37 4t )5 1l 3
PBS "yt 2 ~3 IR, H 4% 1) £ R H B = il W
15 min,PBS ¥ 3 ~4 K. LA —20 °CFlve iy HH ik
FH 10 min, FEH PBS ¥E3 ~4 k., HI& 10% ~20% 9
I LA B IR 30 ~40 min, FHPUIAF R
TR B — BT PR B : TET2 4 1:200;5hmC Ky
1:500; Z®Efk o-Tubulin 2 1: 200 ) F 4CHFE LK
YCH H] PBS PR, 51K 5 min, ¥E 2 ~ 3 WA
PBS Fi B¢ 3 Z 0 HUARHE FEFE : AlexaFluor594
1: 800 ; AlexaFluor488 A7 1: 400 ), 7£ %= i ¥ & 45 min
%1 h,PBS ¥4 K. H 50% Hil/PBS( & DAPI )#E}
Ao 4 A PO RGeSk EE A, &
PSR DO CRE R R POLEINE R ( Merge ) J#53
T & F( differential interference contrast, DIC )o %¢
HeE HH Image ProPlus Versiond. O #4507, K 40
IR Bl BKIC 7 Rl 2 ~ 3 MR %A
BF BRI 20 S — 4 B
1.5 AX AR GES-1 28 1.é) ROS

FH DHE S8R LA 10 wmol/ L A2 I A 41
MuRE 3L, GES-1 4H/fI7E 37 C RO 30 min 2548,
B f5 ] PBS PRI pE 3 Uk, FH IR HLH Ab i 51~ 4
M 2EA T 9 =K 20 B {SORE I, X pEGFP-CagA % Y4 5
pEGFP-N1 [P X} REZH B 4 740 A Ak 242
1.6 AR AN GES-1 48 g6 28 i 5 4

FH A AL 4 pEGFP-CagA 55 Yt 4 FIpEGFP-
N1 BH X EZH 1 GES-1,PBS ¥k 2 i, 7 B, A
70% VKO BEMRFTH15), - 20 C it ARA7. K HH
PBS YE L L E, 1 000 x g 250> 3 min, ¥ 2 ., PBS
TN, FH 0.5 wg/ml PI K40 i pEAT 42 €0, BE
37 CHi 7%, #4720 M AR I, %F pEGFP-CagA
Y2 5 pEGFP-N1 Xt &L s e A T4 A b 2
1.7 %itEa

DL EScsydAe 3 P b TR x 25 R
7N, SPSS Gt ikt T 8 20 & 5 25 3 b, Z2 4l L
BN 2R 7 2250 B, R EL AR D LSD-1 Kz 5, LA
P <0.05 3¢ P <0.01 FREFAGITFE L.

2 & R

2.1 TET2 f£ GES-1 #= MGC-803 %m it b 44 -7

ASHIEFE ) FH 40 M 2265 2 ) £ kA a-tubulin
FTET2 B A4 28 47 G0 928 41 i Ak 2 XUbR e €5, 25 %%
TET2 1E GES-1 Fl MGC-803 4 it ()4 A i . 4%
RN FE GES-1 e, TET2 %247 T 40 g 4% Fn4n
FRLTE Y, FEAZ N R RURLAR: T L5 TET2 434 W) 458
YRR 1A ) 75 MGC-803 4w, TET2 7EA% N %=
TR R M S A B 1A ) R — B GET [A]
ZMER, 2O B FL A AR 0, GES-1 414l
H(8.09 +3.57), MGC-803 4 g 2 K ( 14. 60 =
2.31), JE& 4N TET2 Fik4 B B 3%5E( P <0.05 ).

HE—2 f# Fl Real-time PCR X GES-1 F1 MGC-
803 ZHMIIN ) TET2 mRNA 7K 347K i, 45 5 5
7N, GES-1 4 g1 RQ {E( 1.00 = 0. 08 ), MGC-
803 441 RQ fE}( 1.68 £0.07 ), TET2 mRNA
£ MGC-803 4 i Rk AP i=( P <0.05 )

5hmC FEJE TET & 1AM SmC 1774, A4t
FEIFIREXT ShmC HEAT S e 40 i A 2= i . & 1B &
/I ShmC Y9728 60 T 4 M A% N, GES-1 40 i 41 - 34 ¢
e B A (13,73 +3.09 ), MGC-803 Z it 4 Ky
(7.50 +2.89 ), 7E GES-1 4iijffirf ShmC fFe ik
T MGC-803 4Hfifi( P <0.05 ).

2.2 pEGFP-CagA #4423 GES-1 20t TET2 #4944

H 1T 280058 A 1Ak B 20 2L A8 AR R B B
FEUE Hp B ZAVER, A4 i/ & 8( interleu-
kin-8 ,1L-8 ) R IR FE K F o tumor necrosis factor,
TNF-o S 20 i K 7K S & S e Hp Jk G i 5 22 45
bro CUHILE Hp HHOC B 98 R HLEI H , CagA S E R
B I F- AT E A B R L e 20 M 5 | AR 2 ) AH i R
E SN, 5 | RS 48 1 PR 3 B S 3, 4R 2 4 A PR
IL-8 \TNF-o HREALFILH LU 3, 1 CagA B4R Hp
TCIAE R, X B UL CagA 7E 51 48 45 5 i M i —
AR R E o AR R T fE R B E AR R
GFP #RIC Y CagA KA FBTAL pEGFP-CagA 1f I 4% Yt
A GES-1 #iiffir, IR WAUE R GFP Rk
0 AP UE B sl %

A g o (B 2 ) R, pEGFP-CagA
YA -5 BA X RE AN MOAH LL, 35 Y4l TET2 P390k
SRIE( 16,45 +4. 40 )i T X HEAL TET2 -390
(10.82 +£3.39 X P <0.05 ); 5544 ShmC F-32 G0
JE(13. 38 +£3. 00 )58 T XF B4 ShmC “F- 34 5 S &
(11.97 £3.39 )( P <0.05 ), 45F#/R, pEGFP-CagA
EEYUS AR TET2 1 ShmC F6304 st e

[A]EF RT-PCR A5 25 2R 7, pEGFP-CagA 5% 44
24 TET2 mRNA ) RQ {H°4( 1. 00 £0. 04 ), B X A
20 TET2 mRNA 1 RQ fE4( 0. 60 £0.00 ), HZ1#H Lt
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55 TET2 mRNA Fik B ETHE( P <0.05 ),

A TET2 Acaty a-tubulin Merge
MGC-803 ¥y
B 5 hmC DIC
GES-1
MGC-803

1 GES-1 #1 MGC-803 4Hfar TET2( A )#A
5hmC ( B )#95Ri%( bar: 20 pm )
Fig.1 Expressions of TET2 ( A ) and 5ShmC ( B ) in GES-1
and MGC-803 cells( bar: 20 pm )

2.3 pEGFP-CagA #: %5 GES-1 ta o K & A = 4=
ROS 7K-F 7+ &

O BAEYKANEZEMWAREZ — WENA
ROS H HIEMRETAR . R T f# ROS Z A& TET2 =3k
ISP EHETE A, AR 58— 20 % pEGFP-CagA % 4L
1) GES-1 Zfiffd 55 XF RE 41 il s3E 47 ROS A, HI P14
T A I HEA TR I . 25 SR R B pEGFP-CagA %%
Yl GES-1 4 BRI T .6, HIZEK( & 3A.
3B). HHEAMYE TOLHE DHE X 41 17 2¢
ey bRic, i 2 40 A AR I 45 SR 2 B - pEGFP-Ca-
gA FEYL AN 2 20K 5 HE X IR 2E 41 Y Te ' i
HHIRANSR(15.31 +4.40 vs 18.39 £4.52,P <
0.05), 4%, pEGFP-CagA ¥ Y4 )5 GES-1 41l fifs
ROS F 2K T .
2.4 TET2 &8 BB BEMH T RAKE,S

FIF H,0, 403 GES-1 ZHMIBLAEL 134 Y SCI0 1)
SAALNHAETY . Xt GES-1 4 200 wmol /1. H,0, 4k
P12 h 5, HOR 2R 1 4 ) S5, A0 RS s R 4
a5 MR LR 2L 5 R AL PR £ 22 0l AR A,
UMM TE R AR A AT Y . AN Sy
Syt & 4 )E5 KW, 5 IR A FERY GES-1 4l

PP EREE N 11.74 +4. 34 JHLL, TET2 7E H,0,
AEFRIS I GES-1 4ifig b33k B (P58 him
54 15.72 £4.52 X P <0.05 ). [RIiF, JH] real-time PCR
SEESFHN TET2 mRNA 7KFA8 4k, H,0, Zb3H GES-1 4
I RQ (B (1. 44 0. 02 ), 1 45 (A X AR B &b B
GES-1 ZHfifafity RQ fHA( 1.00 £0.06 ), 1% H,0, kb3
fifi TET2 mRNA 7KFEFHE( P <0.05 ).

TET2 Mock-GFP Merge
TET2 CaoA-GFP Merge
B 5hmC Mock-GFP DIC

E 2 TET2( A )71 5ShmC( B )7£ pEGFP-CagA
GES-1 i #IFRIA( bar:20 pm )

Fig.2 Expressions of TET2 ( A ) and 5ShmC ( B ) in

pEGFP-CagA transfected GES-1 cells( bar:20 pm )
Up: pEGFP-CagA; Bottom: pEGFP-N1

White arrow: The cell was ssucessfully transfected

3 3t it

TET2 5 2 A 8 240 i 2 LB Wi BIL ) o ke A
Wz —, HATHESE 7 1) 2 A SRR A
IL( acute myeloid leukemia, AML ) 18 4 - B4 40
B 1 195 ( chronic granulocyte-moncyte leukemia,
CMML )FIAS BE 7 26 £ B 8 1 5 i 97 ( unclassified
myeloproliferative neoplasm, MPN ) OIS A s 2 i g
BRSO T 00 e B TET2 e DR K T4
MR R T S AL Bk G, IR W TET2 LD 2
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X P A Y — Bl B TN (B TET2 75 B 8 h Y
WFFEARXTEL A o ABESEEC T3 TET2 S AE CagA
755 B A A A P A 0D R . 20
WFgE 52 SR, CagA BHE Hp MRA B @ A9 HE 77,
CagA FEA B Rl _E B A5 1R 48] S AE AT 1 A
AR AR , SRS R A K R AR T B R
AMIREE

G/G,=51%
S=42%
S/M=7%

Number
0 200 400 600

s GM

=W

S AARRRSR
20 40 60 80 100 120
CagA-transfected cells

9 7(I) 14‘10 '_’IIO I280

Control cells

3 pEGFP-CagA ¥ 3:/5 GES-1 #faf
R EH AT
Fig. 3 Cell-cycle analysis in pEGFP-CagA
transfected GES-1 cells
A: Control cells;B: pEGFP-CagA transfected GES-1 cells

TET2 DAPI Merge

Control

E4 H,0, & EE GES-1 AT EZF
$5EFN TET2 R3iA( bar: 30 pm )
Fig. 4 TET2 expression and morphology of
GES-1 cells exposed to H,O,( bar: 30 pm )

T A CagA HE H AT EAEHIVE L, A AT
FENGY 2 Hp BHRST B3 8 CagA JEH R A 63k
ARG et AN R T Rz At e, 45 2R ] 2 A 3R
IBHY CagA L2 R WETR 1L 5 5 I 2 R e i A A
P TRV 5 | R 1 S 2 1 B AR P 0 3 B 3R )=
DA A A O 2Rk . 53 K B Hp 24
B BEAL TR FR CagA FIK, M AN FRIANY CagA
WU 7R MR |- ek, ARBFSE RIAEFIFH CagA %% Y
SEHR AL CagA 75 5 (14 20 18 22 i A0 o A, A6
TET2 HH AP AR

Real-time PCR 45 % W], TET2 mRNA 7¢ 1E &
Yiiffl GES-1.pEGFP-CagA % 4% GES-1 4il Jifl F1 5 ¥
MGC-803 ZHifd (1) 3k £ AN AH ] . 4t B e 928 G £
iR RN, TET2 & HAE H i MGC-803 41 il th A#%
R H R Y ShmC (19 3255 551 R B, [F A
pEGFP-CagA UL A0Harf () TET2 ikt 3 i,
ShmC A ZKCF-HIFH R 3G 5 o X S 45 HLHS 5 86 & IR
HTET2 BRIARTE . B TET EHZS 503940
il DNA F3) £ Bk #8 F 20 - HE 2L 5mC #
TET %84k 5ShmC, # % 5hmC # AIDAPOBEC Jiii %4
Pl 2 3 A2 i 5 9% 56 IR M WE ( 5-hydroxy methylura-
cil, 5ShmU ), it — 2D ¥ S8 Ak Jl 5-1 B g ms B ( 5-
formylcytosine, 5fC ), 5-#& & ifd % B ( 5-carboxylcy-
tosine,5caC ),5hmU 8§ ScaC #f DNA BEH B4, 25
B i 3 o B U R 48 52 32 42 base-excision-repair
pathway, BER )3 AN A AR H JE4k C. % EF] DNA H
FEAAR X ZE L R 40 7y BH B AR AE 2 — |, e 4
JfL s FR 0 DNA SR B 3 A A s 3L 18 ) 2h+
BRI G BAa LA 2 AL
TET2 £& [ 5. 77 1l 3 23k I AR S i fR P ShmC 119 3%
IR, AL ShmC B BUK 1Y 22 S B4R 1F AT 5 B
YA 2 S BRI 5 A . SRR L, TET2 &
FERIVE R AT Rt AS AR ], mln] DASE 2o Atk 12 0k
SRR B A X TR DR

Je SRS H ROS G I 11200 it JE) 99 43 A # 2 BA
CagA K75 HEANMI N ROS B4, & 2E J0E U, S
FOCERAUMI BT, LR Z g o>
— 3§ : Hp B i A48 J R 5 9 s 1 AT 3 40 i
AR . CagA FLIEDIHEAY ROS 2 K J& 40 i A E L
B BRI 22—, i TET2 25 1 7E R W ist 142
B EE B ORI o 20 B S A 7 S R (i 25 SR
B, TET2 2 M A3 & & ROS 5 S 145 1. AR5
HEDU ' ZHAEE 1 Bz 40 A P9 L kAR 1 ROS KT
AN A 3 % A, T RERE N T DNA B4 5 il 5 1%
K GEAS B ] e, 51 TET2 Y & 32k, 528 53
ShmC 7K A AR A0 S SO0 M A o T K 300 A% 240 it
PNE S AT AES R DNA 25 H 34k 5 H 3L AL
T, (5 Friiag 20 Bk sk T R T AL B ket —2b
R 2 A M AR R Al L AR A T B AL R IE Y
TSR T BREME L, (H55PR Hp B %
A FEAH L, pEGFP-CagA 54 YL Xt TET2 & (A M1
MR — M mdie. Bmkd—1r2H
2 ZHRMIE, e RERN SRR - MREK
IR B, TET2 ORI — R 2 i A 1R 2 oAb A
Fwm BN AL R ER T R ARE .
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