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(4 E] 8@ A0 T40H%% 5T SRY-Box2 FENAE 8 i MKN74 \MKN45 410 bk S A B 8 41 8UhR A HF B9 mRNA # kK
-5 AR L, 2 B 5 9 S Bl R B AR 22 P R Gk . 2 dd s SRBBOIAT I E R K 456 DU I B B SRR 2007 2 2012
ECH Y B R 86 1, BUE A SR & &t K g 55 40 2 4 T 5-(2%-2 - UL 15 ( 5-aza-2’ -deoxycytidine , 5-Aza-De ) 5 i1 ity
PR ZE A( trichostatin A, TSA b3 E ¥ MKN74 \MKN45 4 fi, #0 HH 54k 5 2 WAL XT AL Y SRY-Box2 mRNA ik Y5200 ; H
oAb HE 5 PCR( methylation specific PCR, MSP ) \RT-PCR 434 MKN74 \MKN45 4 jFil & 45 i 5520 21 SRY-Box2 FEA 1
FAJEARIR 25 B mRNA IR B0 5 20 HT R REARR S 5166 AR B AIE 22 18] ) AR S E AN SRY-Box2 mRNA Fih/KF- 1520 . 46
& : MKN45 ZH0H SRY-Box2 H:[H mRNA 63K 5 BHTE , MKN74 20 i S B 1 5 5-Aza-De AbEE MKN74 201 SRY-Box2 mRNA B
5 Sy B FE 1K, 1 TSA Ak 3% 3 JE 5 M ; MKN74 20 i o SRY-Box2 JEPH S & CpG & 3F 77 W 34k, B 9 4 41 th SRY-Box2
mRNA KL F(19.8% vs 7.0% 3x° =69.073,P =0.014 ) .CpG & H HALKN-( 14.0% vs 1.2% 53* =10.069,P =0.002 ). %
TR, AP BEME( Y =50.878,P =0.000 ); SRY-Box2 JE[H CpG 551 B FLAL K- 5 bk L Z5 56 RS T DL M 56 ( 7 =
3.947,P =0.047 ), 5l KA S BR2 A0 MR TE S H P >0.05 ), £ L CpG B AL 2 SRY-Box2 JEH %
KPR Z — T REE B Im M R A P R T —E RIEH .
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Expression aberration and methylation of SRY-Box2 gene in gastric tumor tissues

Guo Yanli, Guo Wei, Kuang Gang, Yang Zhibin, Dong Zhiming ( Pathology Laboratory, Cancer Institute of Hebei Prov-
ince, the Fourth Hospital Affiliated to Hebei Medical University, Shijiazhuang 050011, Hebei, China )

[ Abstract ] Objective: To determine mRNA levels and methylation status of stem cell transcription factor SRY-Box2 in
gastric cancer ( GC ) cell lines ( MKN74 , MKN45 ) and tissue specimens in association with pathogenesis and clinicopath-
ological features of GC. Methods: Eighty-six gastric cancer patients diagnosed in the Thoracic Surgery of the Fourth Hos-
pital of Hebei Medical University between 2007 and 2012 were recruited. Biopsy specimens were collected from primary
tumors and the corresponding adjacent tissues. The gastric cancer cell lines ( MKN74, MKN45 ) were treated respectively
with 5-aza-2’ -deoxycytidine ( 5-Aza-Dc ) and trichostatin A ( TSA ). Levels of CpG methylation of the SRY-Box2 promoter
and SRY-Box2 mRNA were assessed by methylation specific PCR ( MSP ) and RT-PCR, respectively, in MKN74 , MKN45
cells after drug treatments and in biopsy specimens. The relevance of SRY-Box2 gene methylation to and clinicopathologi-
cal features of the cancer and to changes in SRY-Box2 mRNA abundance was analyzed. Results: SRY-Box2 mRNA was
detected in MKN45 cells but not in MKN74 cells. Treatment with 5-aza-2’ -deoxycytidine ( 5-Aza-Dc, a demethylation
agent ) significantly increased SRY-Box2 mRNA abundance but trichostatin A ( TSA ) had no effect inMKN45 cells. Hy-
permethylation of SRY-Box2 gene containing a CpG island was observed in MKN74 cells. The frequency of expression loss
of the SRY-Box2 gene ( 19.8% vs7.0% ; x* =69.073, P =0.014 ) and the level of hypermethylation ( 14.0% vs 1.2% ;

X =10.069, P =0.002 ) were all significantly higher in the cancer tissue as compared with adjacent non-cancerous tis-
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sues. and hypermethylation was significantly correlated with expression loss in the SRY-Box2 gene ()(2 =50.878,P <

0.001 ). Furthermore, SRY-Box2 gene hypermethylation status was also correlated with lymph node metastasis ( X2 =

3.947, P=0.047 ), but not with clinical stage, pathological grade and depth of invasion ( P >0.05 ). Conclusion:

CpG hypermethylation may be one of the mechanisms responsible for the expression loss of the SRY-Box2 gene and may

play some role in the pathogenesis of gastric cancer.

[ Key words ] SRY-Box2 gene; methylation; gastric cancer

PP 5 FEHI( sexdetermining region Y, SRY )%
Wk — 2 B A & R 4 ( high mobility group,
HMG ) F¢ 1IE 1k 45 74 Bl 09 e sk I F K. HMG &
DNA Z56 DX 38, I JE B )3 910 A A% 400 M D9 s B A
“Fo HAT, &I 20 F SRY JEH, 4k 10 P,
T4 2% 55 T~ SRY-Box2 FEPR & SOXB %% 5 i bt
Z— M N E A g R %
PR 1) 98 A8 TN 38 S0 5 e 1) 2 A e T FL A
Vg dt o B EAG, HATE & B, e B il
T RS BERE S e SR S 2 R
g T B 2SR R Y R R R A iR R
R R AR I OC R B | LGRS 5 i ELA LA R
SEA B o ARSI 5 A AN L R R A4
PRA T SRY-Box2 KA H L ARIRZS S mRNA ik,
T B Iz R G RS O, BRI 5 R i AL
IRSE T RENLEI S B R AE KRR
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1.1 BRR AT e 20X F

PERRTRI AL BE AR R 2746 10 B2 52 i S B 2007 4 2
2012 ARICTA Y B g AR 86 91, L B ¢ S6 il %
P30 B, AL AFERE 53.0 241 ~78 %) AfREHE
RETEARZAS T MY . B0 8 F B BURA L &
It SRR L 2 ~ 5 em ALARESF A S, FARVIBRAR
AR RATAE ~ 80 CARIR VKA FH TR DNA K
RNA, 55— &R 40 A7 A W A0, M H-E J4 64, JIE
SRS R AR I 1 2L, O 8 R A SR A i 4
PRI B R . R IR R 3 9] S 22 0
THOLILER 1o AWFFE b A7 B85 125 28 1 ) 2
$o

i MKN74 40 b H A R BK 27 43 B
FEEE HEIE , MKN4S 20 g o o] b B2 ) Ok 2 565 7 % e
H IR A EARA

5-A4%-2" WA M ( 5-aza-2 " -deoxycytidine , 5-
Aza-De ) M E E A( trichostatin A, TSA ) &Mt
WEARIR 24N A Sigma 23], 8 FEF K W H Mer-
ck A A, Wizard DNA 2 L350 &0 H Promega 7y
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Al S HRALETEE A F A .
1.2 @3B 5-Aza-De &3

A0 Bk MKN74 . MKN45 1535 T 10% A
A1 100 U/ml 75 %5 A1 100 pg/ml i 5 & 1)
1640 ¥532 WP, 78 37 °C AR 5% CO, Hyks
TR RIS . BOVEE K40, 5 wmol/ L
5-Aza-De K 200 ng/ml TSA 4b B 40 gtk AE Sy 52 56
H, 72 h J5 IR TC LG FRR A B TR . R&E ik
T 20 AR Ry o) R
1.3 WHAACHF M PCR(MSP )4 m § /2042 5
fekk F SRY-Box2 H B ¥ ALK A

KB/ 05 4 B2 3, 32 B i 41 21 K An g
i DNA, #47 % & )5 , BGE & DNA H] 2 mol/L
S EA A, 5 10 mmol/L & i Fl 3
mmol/L V5 B2 &80 50 °C 27 16 h, ] DNA 4fi
A5 B gl b 78 T DNA ARAS . 280 B R 3 b B
J5 , HLEE DNA Y R H S A i s g mT 4 0 A 1R
BB 8 2% S T P 78 B PR W E T HH Ak i e
REWIE M o AR I b 5B 43 1) 15 11 0% 2k R A R 3
e R AE W B ARG 19, 4 T 3G 4T MSP A,
HALSI W . i 5'-GCGTCGGGTTCGCGTATAGT-
3", F % 5'-CCGCCGCGATAAAATTACCG-3'; E
ARSI 9. E3iF 5'-GGTTGGGTTTGTGTATAGT-
3", P 5 -CCACCACAATAAAATTACCA-3'( & 1
AR ) o PCR RN 2514 R 95 °C 1 AR
10 min J5 ,94 C7E1 45 5,56 CiE Kk 45 5,72 C
FEAH 45 5,40 DEIRE, 72 °C 4K LELEfH 10 min.
o AUA BRI 4 38 4500, A iz SR &
AT IR AR AR AR SRR YT T S
A7, WA R 2 56 PR R & AR R 4 5 B Ak 2R
AL S 938 1 T 5%, A iz 5 R kAR
TAGEER AL, [Fi W AR Sss T )AL
FRULJS Y 2 A 20 DNA A R FY R Ak A B P X R
FHICTE A 5 58 9 B FoAth 22 G2 b9 19 AE o A 4b
Jl i DNA AE 2k A H 3L Ak 1 FH A X B8, 9 4 X g
W] P K T A% 7K UG DNA iR #6417 PCR, 5 Fifi
PLEE L 10% Fr A< 247 8 &2 52 56 DA 36 01k 45 2R 1 ]
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AGAG: %.G'IGTITGC AAAAGGGECAAAGTAGTTIGCTIGCCTICTITAAGACTAGCACTC AGAG A AAGAAGAGGAG
AGAGAAAGAAAGGCAGAGAAGTTIGAGCCCCAGGCTTAAGCCTTICCAAAAAATA ATAATAACAATCATOGGC
GGOGGCAGGATCGG CCAGAGGAGGAGGGAAGOGCTTITTITIGATCCTGATICCAGTITGCCTCICICTITIILT
CCCCCAAATTATICTIOGCCTGATITICCTOGCGGAGCCCTGOGCTCCOGACACCCC ey oog
BoceEcgE socccccamytocegecegzacesazzrieercg=COGCOGGOG GG COGG GCCOGEE CACAGEGCCOGCATGTACAA
CATGATGGAGACGGAGCTGAAGCOGCOGGGLCCGCAGCAAACTIDEGGGGGOGEOGG GG AACTCCACEG
CGGEGGOGG GG OGGCAACCAGAAAAACAGCCOGGACOGOGTCAAGCGGCCCATGAATGCCTICATGG TG T
GGTCCOGCGGG CAGOGGCGCAAGATGGCCCAGGAGAACCCCAAGATGCACAACTOGGAGATCAGCAAGEGC
CTGGGOGCCGAGTGGAAACTITIGICGCGAGACGGAGAAGCGGCOGTICATOG ACGAGGCTAAGOGGCTGCGA

- GOGCTGCACATGAAGGAGCACCOGCATTATA AATACOGGCCCOGGOG G AAAACCAAGACGCTCATGAAGAAG
GATAAGTACACGCTGOCCG GGG GCTGCTGG CCCCOGEOGE CAATAGCATG GOG AGCG GG CTOGGCETGE

1 SRY-Box2 EEBFRE—IIEBF CpG BHHE
Fig.1 Details of the SRY-Box2 gene promoter and exon 1 region sequence

MSP primers were highlighted in red

1.4 RT-PCR #: M| SRY-Box2 mRNA # &k

& TRIzol 270 156 WA 5 412 B 75 9 20 20 5% 240 it
RNAJfF’ﬁ‘/E!g! %%lﬁ IJ/\ ( reverse transcrlptlon Sys-
tem A3500, Promega 2~ F] ) U B BF RNA 33 5% 5% 1%
cDNA, JHITFH: SRY-Box2 #EH mRNA 9 1E 6514
4 5'- TACAGCATGTCCTACTCGCAG-3', 2 [f] 5| ¥
H5"- GAGGAAGAGGTAACCACAG GG-3'( 110 bp );
WZ I GAPDH W 1E [ 51 1 1 5'-GAAGGTGAAG-
GTCGGAGTC-3", L [M 5144 5'-GAAGAT GGTGAT-
GGGATTTC-3'( 226 bp ). PCR I &4 K. 95 C
HAEYE 3 min J5,94 °C Z5ME 45 5,57 CiE k45 s,
72 CHEAH 45 s, 3L 35 ANMFIR; fefm 72 CARSEEEff 5
min, PCR =¥ 1T 2% i g W Bk X HL UK , GAPDH
TERN S,
1.5 %itgam

THEEIEUL v £5 2R, R SPSS13. 0 Giit4k
PF 2 AR 22 53 ¢ K36 & Kruskal-Wallis #E47
G0, UG . P <0.05 ASHE X

2 & B

2.1 BEmiM P SRY-Box2 LA F ALK E A
mRNA F& ik H o
MKN45 41} ¥k P SRY-Box2 mRNA 2 PH Pk %

iK1 MKN74 40 fifg 5 B % 3K 5 5-Aza-De AL PR 5,
MKN74 4 il th SRY-Box2 mRNA i g BH M 28 3%, 1M
MKN45 4 JCHH AR ks TSA AbHL S, 4 240 f 35 G
M AR B 2) . B UCSC 75K R & P, SRY-
Box2 FEHPE T X K EE—AM 78 & CC Mt
FR AN B 1), 07 i 35 DR v Y Ak i R 2 5 | i 2
A TR ALH 2 —. MSP & il 25 5% ( | 3) |
7, MKN74 4ii ifg o] 3 3% th H 34k 2547, 5-Aza-De 4b
PRI, H Ak 4571 I 2 s MKN4S 4 it b R 5 39 6
H A4

MKN74  MKN45
[— —

- + - +

sry-Box Y >-A22-DC
sry-Box I \
aarpH

B2 SRY-Box2 mRNA 7£ B EM kPR RAER
Fig.2 The expression of SRY-Box2
mRNA in gastric carcinoma
— :Before exposure to 5-Aza-Dc/TSAj;
+ : After exposure to 5-Aza-De/TSA
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RAGERWIAL SR RS2 P A (2)
Case2 , [ 4 ZURE 5 1 HY Ak, RO 20 411 31
THIAL T (3 ) Case3, g 2 23 M AE g 41 21
Py R U B S L 7 R oL 1B S A NG R S i
S, ) 9 41 21 R SRY-Box2 KK 1 AL R Ny
14.0%( 12/86 ), MiAH N J 25 E IR 4 2L h (A 1 451]
R Z IR P RIS, FRAEEN 1. 2%
(1/86 ). JALLL iz HE A (1 F B A R B b o
FHHL ) =10.069,P =0.002 ). %K K H Ik
BRI R B B BB A (=
3.947,P =0.047 ), i 5 & MG R 731 x* =2.761,
P =0.430 ) JRHI2A5 0 =0.541,P =0.763 ) &L i7
TEVRE(y® =4.986,P =0.173 )BT % 1),

MEKN45

MENT4
|
1

MU MU M U

M U

B3 MSP & SRY-Box2 EE B =
HRakh REMLER
Fig.3 The methylaton status of SRY-Box2gene
in gastric cancer cell lines by MSP
— :Before exposure to 5-Aza-Dc; + : After exposure

to 5-Aza-Dc; M : Methylated gene; U: Unmethylated gene

Case | Case 2 Case 3
T N T N T N
MUMUMUMUMUMU

MSP

. T N T N T N
SRY-Box2 mRNA pmgegppeeny
GAPDH e ———

B4 SRY-Box2 EERENL TR E mRNA RixFR
Fig.4 Methylation analysis and the mRNA
expression of SRY-Box2 gene
T: Tumor tissue; N: Adjacent tissue;

M: Methylated genes; U: Unmethylated genes

2.3 H AL P SRY-Box2 mRNA KA A RLL
AR FRERMKRSESH X Z

1E 86 1l B s A 8Uhn A, F 17 f4i] SRY-Box2
FEH By FRak ik Bk R 19.8%( 17/86 ), B
FoEss A R 21410 7. 0% ,( 6/86 )5 ) = 69. 073,
P=0.014 J( B 4). 13 #il &4 F SR 4
BB AAE SRY-Box2 FE KRB G R B bR A, Horp
12 B KA B 2,1 B R A e s A MR 1 4
TE SRY-Box2 F: K mRNA ik 1) B i SR AR

rh % R AL R A R B R T IR R TR R AR 1
B4 % A B S AR S FI L AE mRNA K -
(1) 22 35 R 26 A7 B S i AH CHE( ) = 50. 878, P =
0.000;%2 ).

&1 SRY-Box2 BEERREUREEBEHREBIERHXER(n)
Tab. 1 The relationship between SRY-Box2 gene methylation

status and clinicopathologic features of gastric tumor{ r )

ESCC
Group X P
N M U
Histological grade
Well 18 2 16
Moderate 28 5 23 0.541 0.763
Poor 40 5 35
TNM stage
I 5 1 4 2.761  0.430
Il 34 7 27
I 30 2 28
I\ 17 2 15
Lymph node metastasis
+ 53 11 42 3.947  0.047
- 33 1 32
Invasion
Tl 6 1 5 4.986 0.173
T2 21 3 18
T3 42 3 39
T4 17 5 12

M: Methylated genes; U: Unmethylated genes

F2 ERIERAFRIE SRY-Box2 EEK B E
HATZEFRPEUEZEER(n)
Tab. 2 The frequence of SRY-Box2 gene methylation

in mRNA expression and non-mRNA expression GC ( n )

SRY-Box2mRNA N M U X P
+ 60 0 69  50.878 0.000
- 17 12 s

3 4 it

B WA BTN ACE AR A . TR
s I, JE R AT G 4 R AT L DX 8 AR

I ©
=

H

i
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SRY-Box JEH F 5 & — 2 A HMG FRAE1E 4
P38, 04 8 S DR 5207, HMG 2 DNA 45 4 Xk, L
K81 7 EAZ A0 M N B R SF . SRY-Box2 LA
J& SRY-Box FWEMG1 . WL 24 IR, SRY-Box2 Ht
PRG54 e S B FRE T h R 5
BMER . T AR A AR EAT A 3R TR A A R4
P 7T 20 S EEAE FH A 35k R 7 Jiggd 19 A L R
J L AT BB I — 2 A (L. SRY-Box2 BE[H E Bk
R IUAE Z2 P vh 223k S, B AR N0
AL B AT e R4 — R EH

AT 5 38 4 X MKN45S . MKN75 P 4k 15 9 41
PR KoK AT ARAT LK b 3 A e s k1K i
SBEMIEARAS BRI, T e e DX O R R A
2 RN 96 55 E e 4 bR AR ' SRY-Box2 FE R 1Y
RGO B BI85 1Y ] REHLH] , B IHZHE
BT REI A AR L, ST SR R, MKN4S
AN RE ' SRY-Box2 mRNA ik & FH I, 1T MKN74
Y i 52 Pk I 2 AR 254 5-Aza-De Kb B4
MRk IS , MKN45 41 ifd SRY-Box2 mRNA ik JC I
Ak, T MKN74 40O 52 B 2635 s i FH2H 25 11 &
C AL BRI TSA AbBRS , W40 i bk i 6 IR 3
IRYTCHT AR, $ s 2 W35t 4% 22 16 M v 35 A1 ) HR
AL AT BEAE 23 K 35 T P R — i W ), T
PR B 2, Tk Ak 1] i X 32 35 TR 1) e 3k DT R TG s . I
H,FIH UCSC J¥ 5 ¥ % & B, SRY-Box2 3 [H 1) Ji
XL FEH CC K HERTFINGA
CpG 5o MSP il i 35 A H B ARAE O, 45 2R o,
BRI MKN74 0] 438 A 2571, 5-Aza-De
ARFR IS, B AL A5 T 2k s MKN4S 411 bk Ab B AT S
WTCH EARSAT I B, i — 2D Bk T R R A X
IR R IR VUERA 0, BEJS A RT-PCR J MSP
(75T 86 161 B 9 S AH I 3 55 A g 41 4L rh SRY-
Box2 FE[H 1) 63k B W RARRAS AT T /04T, K B9
LU SRY-Box2 H& K 1 42 18 5 ¢ SR B I 5 1963 5%
AR L2, 47 1% 35 R AT BB AR Ay fi 3 1 9 5 PR 7
B PR R T —E MR, Li % P SRY-
Box2 £ i3 AH Il SRY-Box2 7EIE & & 25 %

R ) B B L R i 2 SRR A T ) KR
B, KB SRY-Box2 7E1EH B B A7 B 2R3k, #¢
Wi b Fe A AR R 8 g A SR AR rh Rk B B /b, 5
SR IS AR ], H TR A A R AT B 13
DIFE LR o i T SRR I Y S &
FOBPE R h R S 2, 5 B A SRR DN 2
A o 7R SRY-Box2 FEAN [R)ZS 7 1 g vh B 454
ANFEVER AR LR MLHA A 58 4 M B . nTBE
T SRY-Box2 Bk T & 5 2L T 40 i IR+, 24 RE 40
W2 WREMESN, B 5 S 5HEREA L. SRY-
Box2 W] LAFEE il 5 B AR L 2 () 44k, BCAE 1 H B
TR Ik, MR B A AT BB T 1 J 4 2L 1
WAL, AR E T M 0 & R SO 5 A K
I, EEH mRNA SRk sk 5158 B H RS A
O A A AR DG, i — 20 7R L bR AR R I UE T 3 R
BIFIX CpG & H B Ak 2 5| e i 3k R 2 35 TE BR A AL
il — , Rl 4R SRY-Box2 JE[H - FH Rk i 5 |
PR SR T BB AE B 98 10 & AR v i T BB A
{8, Alonso 25" 1T UK 5 20 MOS8 AT 55 +h 2% B,
JH 5-Aza-De ZbFE SRY-Box2 H: PR B A4 1 J5 928 240
Bk, AR (R B A | [ Bs 7E X e 2 A AR
(ARG v, 2 30 e 4 S ARG Ak S5 i 6 R 1 ok
FIRBYIME, SAB S M EE R —8, HizFEH
SARIR A 5 i AR 1 Uk L 25 FE RS M OE, Junko
500 e N} B R AT A B T AR B2 R
SRY-Box2 PR FH LA AR X F s A8 Bis A
—EME TR .
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SEAGEEANRA SR, JE H A 8 7 X 3R R 5 iR H
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