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Hypermethylation and aberrant expression of transcription factor SOX7 gene in
gastric cardia adenocarcinoma
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Institute, the Fourth Hospital Affiliated to Hebei Medical University, Shijiazhuang 050011, Hebei, China )

[ Abstract ] Objective:To determine the methylation status and expression of SOX7 gene in association with Wnt signa-
ling and clinicopathological characteristics in gastric cardia adenocarcinoma ( GCA ). Methods: Paired specimens of pri-
mary tumor and corresponding adjacent tissues were collected from 130 patients who were diagnosed with GCA and under-
went surgical ablation in the Thoracic Surgery, Fourth Hospital Affiliated to Hebei Medical University in Shijiazhuang be-
tween 2006 and 2012. Methylation of CpG sites within the SOX7 gene promoter was assessed by methylation specific PCR
( MSP ), SOX7 mRNA abundance by RT-PCR, and B-catenin protein by immunohistochemistry, in these speciments. As-
sociations of the methylation status of the SOX7 gene promoter with SOX7 mRNA abundance, B-catenin protein contents,
clinicopathologic variables and the history of the upper gastrointestinal cancers ( UGIC ), respectively, were assessed. Re-
sults: The frequency of SOX7 gene methylation was significantly higher in GCA tissue ( 57.7% ) than that in the adjacent
non-cancerous tissues ( P <0.01 ). The hypermethylation of this gene was correlated with lymph node metastasis ( P <

0.05 ) but neither with pathological grade nor clinical stage ( P >0.05 ). SOX7 mRNA abundance was significantly lower
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in GCA tissue ( 0.414 +0.054 ) than that in the corresponding adjacent tissues ( 0. 695 +0.034, P <0.01 ). The ectopic

expression frequency of B-catenin was significantly different between GCA and adjacent tissue specimens ( 85. 4% wvs

43.1% ,

P <0.05). SOX7 mRNA and B-catenin protein levels were significantly correlated with the frequency of SOX7

gene methylation in GCA tissue ( P <0.05 ). In addition, the methylation status of the SOX7 gene was closely related with

the history of UGIC ( P <0.01 ). Conclusion: Hypermethylation of CpG sites within the SOX7 gene promoter and the re-

sultant aberration of canonical Wnt/3-catenin signaling may play an important role in the pathogenesis of GCA.
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TERE LU S 238 7] BE -5 5 PR ) TP AR
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PERET b B B 2 5 DU B2 B M AR 2006 2
2012 4EUIA R GCA 3 130 4], Hoh B 72 ], &
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TERATER 7], TRIzol 12570 W 1 iR 4 Jig 2 1) TR
A BR A w5 550 8( reverse transcription system
A3500 ) H Promega 3t 5 A= W14 AR AT BR S F] , Fa )i
Ak SP N &l B AL 5t P Az S AR Y EOR A IR
AN, BB diaminobenzidine , DAB i3] &
14 A ALt E g AR YR BRA F BT B SR BT
& B-catenin( 5% 5 CAT-5H10, 1: 100 % ¢ )4 A
Zymed Labortories, ASHF5Y T 4= #85 1 9734t b 5t
FEA MR ARABRA 75 1
1.2 A ALH 5 PCR( methylation specific poly-
merase chain reaction, MSP )4 GCA 48.4% ¥ SOX7
FEAKR A

K AR FR A Z DNA 52 15 i
iE it DNA I 2 mol/L By AL PR AL 8], 3 10
mmol/L EliE Al 3 mmol/L WARIR Z 44+ 50 C S
16 h, F4] DNA 4iflidin g4l fb 22 1 19 DNA FrAs.
ZWARRER AL PR , 5% DNA 114 & F 5Lk it g g m]
W R SR I 2 S e 1 2 72 L PR W B, i Y R Ak
JfUBEBE N BRI . MR A 5T 455 Methprimer
Ao B iz AR R G B Ak e 3R H A6 51 9,
PP HG 5 #EAT MSP Rl . R TI Y. BE 5-
GTTTTGGACGTCGAGTTGTC-3", F i 5'-AACCCA
AACCATAAAAACGTT-3'( =¥ K B 117 bp )5 3E
SALTI ;1 5'-GGTTTTGGATGTTGAGTTGTTG-
3', F Jif 5-CTTAACCCAAACCATAAAAACATT-3’
(=P BE 121 bp XL 1 £LEFRSAR I T MSP A
PR BN RS | AR R P 5 P Y AL ). PCR N 2%
424 95 CHIAEME 10 min Ji7,94 CAEME 45 5,56 C
B 455,72 CHEAF 45 5,35 MGG 72 CLRLEAE
110 min. 2P BEALEE M. SssI )AEFR LI B3 [
ZH DNA 12 F AR 5 BE M IR, FHICTH A &R 4t b ogd
Ko HA 2R G IR 1 2E R NS0 A 1. DNA AR SRy F
AR B XS B ISP 1A T DU 2R X2 7K BB DNA
Bt 4T PCR. 53 FEBLIZE I 10% ARAS #E47 5 52 55
By LAS IS SR TR
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ggggcaggcgeggggaggaggeccteccteactececctecctcogtoctectecoggocaggtoggagege
ggacccggoggcggcoogggacgcagggaggggaccogogoogacaccgagggaggggccgegecgect
tggagagtcattggaggacgogeccgocogaagotgataaatcaggggccgggtogegectgcgzgcch
AGTTGGACGCCCOGACCCGTCCGAGGGCCAGGTCCGCGCCTGCCCCOCCAGGCGAACCGAGGCGACCCG
CETGOGGCCATGGC TICGCTGCTGGGAGCC TACCCTTGGCC CGAGGCTC TCGAGTGCCCOROCCTOGAL
GOOGAGCTGTOGGATGGAC AATCGCC GCCGGCCGTCCCCOGGCCCCOGEGEG ACAAGGGCTCCGAGAGE
CGTATCCGGOGGCC CATGAADGOCTTCATCCTTTCOGOCAAGGACGAGAGGAAACGGC TG GCAGTGCAG
AACCCGGACCTGCACAACGCCGAGCTCAGCAAGATGCTGG

E1 SoX7 BEhFRE—MEF CpG BHHE

Fig.1 Details of the SOX7 promoter and exon 1 region sequence

The MSP primers were highlighted in red. The first exons was showed in upper case, the promoter

was showed in lower case. The transcription start point as + 1

1.3 RT-PCR # GCA 20%% SOX7 mRNA # & ik

% TRIzol IR FI LI P2 H GCA ZHZ KR N 9
SEARMPIRE 22 B RNA , FF2 B A s i) & i0d B
ks RNA #5552 ¢DNA, T4 SOX7 mRNA
FIE S #°8 5'-GTCTCCATGATGTCCCCTGT-3", 2
5148 5 -GTGGCCAGGAGTGTTCAAAT 3'( =¥
K EF 222 bp ). WE M GAPDH FUIE T 514 M 5'-AG-
GTGAAGGTCGGAGTCAACG-3', F [0 51 ¥ Ky 5'-
AGGGGTCATTGATGGCAACA-3' ( 7= ¥ K JE 104
bp)o PCR SR 214 A 95 °C WiZE 1k 3 min J7,
94 CAEM: 45 5,56 CiB Kk 45 5,72 CHEff 45 s, I
35 AMIEFR, BT 72 CHRLEAEM 5 min, PCR F=4)3k
1T 2% SR EE S LK , GAPDH 1 i N S 1
1.4 SR FHM GCA B4R F B-catenin &
| W Rk

Iof FHE R S-P ko A B U H R R
KiK. 3% W BE ot A Ak S 3 J5 H pH 8.5 11
EDTAS EABKE 3 min, F M0 £, FARUOMA BBt
NHTFEEPUIR B-catenin S AH N A= 9 R Ak —HT AR
MR A AL FRIC A =30, DAB B8, R ARG Z 4.
LI PBS B —Hiiizs (A X B, B-catenin £ S
AT SR R TR €0, 5 35050 6 8 1 B

8 SONIE R 23K 1 I T/ B A 1) S5 5 PR R (i
Jo/ HLAZ P9 HH A B € 0k ) e Xk SR A
1.5 %itsam

K SPSS #AF4( 13.0 ), iH B Ll x =5
FOR BT R LU E 4 LR, GCA SO I 9 55 21
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22 5 y* K6, DL P <0.05 8, P <0.01 R BA
it EE

S

2.1 GCA ¥ SOX7 ¥ HEALIK SR E 56 K I I2 4
JEH) X F

2 UCSC R AN KR IT45 4 Methprimer CpG & Tl
WA o3BT & B, SOXT TEREES 5 3l S 58 —4h i+
X IR & & CC R IR )T 41, H% B =ik 20%
DL b EAEAE 5 A CpG BB 1 e ), el
T IX CpG & 1 AL REJE: SOX7 ik 7 1)
Pl Z—. B 1 HaR i T SOX7 e st 4f & iF
2 000 bp KA —4M B FIX CpG 5 1953 A 15 L
K =205 bp ~ +317 bp WFEH T, L GEFIRbRR
MSP A6 I FH 20 9 5 | P 2 SE R 91 rh 467
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77 MSP (&2 ), GCA A8 S0X7 W34k &
AR B TR S AL B 57. 7% (757130 ) ws
30. 8%( 40/130 ),x* = 19. 100, P = 0. 000 ). SOX7
A LA A 34T 5 s A 3 bk L S5 G RS I A ok
(X’ =6.462,P =0.011), 1] 5 98 20 2L i) 9 34 53
KB F IR AT P>0.05) (%1 ).

®1 SOox7 REAREE R EAREZMHXR
Tab. 1 Relationship between SOX7 gene methylation

status and clinicopathologic features

SOX7

Feature — X P
n M U
Histological grade
Well 35 19 16 0.228 0.633
Poor 95 56 39
TNM stage
I 11 32,176 0.537
I 14 6
I} 58 30 28
v 47 29 18
Lymph node
+ 89 58 31 6.462 0.011
- 41 17 24

M: Methylated; U: Unmethylated

2.2 GCA ¥ SOX7 ¥ AR E mRNA &k 65X &
RT-PCR A 45 5 ( [ 2 ) &, 130 ] GCA 41
21k SOX7 mRNA 1) 3 ik & W 2 Ik T 55 4 41
[(0.414 £ 0. 054 ) vs (0. 695 = 0. 034 ), 1 =
-51.412,P =0.000 |, 7 75 i % 4= ' 3 ALHY GCA
HEWRA, SOX7 mRNA AY-F-35 ik i B E KT 55
B A & A % 3 T 3B 1) GCA 41480 (0. 294 =
0. 028 Jus( 0.500 +0.036 ),z = —53.747,P =0.000 ],

Case | Case2 Case3

T N T N T N NCPC

SOX7(U) 121 bp

. ____

2 SOX7 WBREMAKER mRNA Rk ERSH
Fig.2 Methylation analysis and mRNA expression of SOX7

T: Tumor tissue; N: non-concerous tissue; M: Methylated genes;
U: Unmethylated genes; NC: Negative control; PC: Positive control
Band below the SOX7 mRNA is the product of

non-specific amplification.

2.3 GCA ¥ B-catenin E O W F R AKX ALY
SOX7 W ARS8 * &

IEF AR, B-catenin [ F I8 € 7 T 41 i
JI5 5 24 Wt {5 518 % 5 5 B0 B B-catenin ) ¥ 57
[ B IRAF ML, ik 7 F AL F( B 3 ). GCA 48!
B-catenin & [ 5 Jit 3% 15 R W] W & T o7 4 4
[ 88.5% ( 115/130 ) vs 42. 3% ( 55/130 ), y* =
61.176,P =0.000 J; 7E 75 ] & 4= SOX7 W RAL iy
GCA 14 A 73 ff] B-catenin & 12 B 55 i F ik
FAPPRAS | L5 T e 38 R B B w3 oK & A W Ak i o
M, I H SO0X7 Ja dh T X B ALIRES S B-cate-
nin & B 5 R R ILA R A XK =61.176, P =
0.000,%2 ).

1y 4

i S AN
%ﬁ"ﬁi? o

3 GCA 1 B-catenin & AR FIXTER( x400 )
Fig. 3 p-catenin protein expression in GCA( x400 )

neg {5
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A:The ectopic expression of B-catenin in GCA;

B: The normal expression of B-catenin in GCA

2.4 SOX7 FAAKEL GCA % F LiHiiE iz
ES S &OF P

KIGHhA 1 AL E—gorEM/s 2 20—
GOoR R BB/ GCA/ B 9ioE SO FIH A E i
J8i( upper gastrointestinal cancers, UGIC ) 5 & 5 FH
PE. 130 5] GCA &, A 23 Bl HA LIHiiE
iR S s, o A5 14 451 SOX7 52 v H AR S,
A9 BIR LA IAL, BG40 & B, SOX7 1Y
IR E S GCA B H W 1 TH 1 18 Z % s 6 %
(x*=0.116,P=0.734,%2),

I o .

GCA R E8-H 2e A, i RAE g c rh 28
TSR R, 20 g 80 AR E I SO A
AT BB B 7 LB, GCA 1Y %9 MLl i
I REFAE 2 5 8 AR Bbig AN [R] 1 5 A s e AR AL,
It B 5S8R s o A e — B, T SAE R T
PNABE I A ML B2 W R R k2 GCA & &Sy
k. WATRERAD K, ZHO0IX R
T 988 R R RO PE R R R 1T GCA 1 &9 %
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WA T, PRI 4R GCA Y &R mALE & 54
R FE DRGSR AN GCA B3R S AR 1
WEIRE. SOX7 AL T APtk 8p23. 1 | 0 F5
2 MHNFRN AN E A, R SOXT7 i SOXI8 A
— B SOX Fik F WM iz —"% . FE R
Sy, AL AE RF SR E O A L il
O RS D b SOX7 FRY R M, i 7E H
R AR gk B, R SOX7 1R
ARG . GCA VBN —FhERak i i
A, SOX7 e G AR R SRk AR v T A
WA UL iR 3. A B GE & B, GCA 4l 41 SOX7
mRNA 3R B AR T 55 40 4L, 278 S0X7 5 GCA
M RAEA G, I RERE B — s e . o T i
— LA SOX7 78 GCA W33k T IE M BLARPLH] , 24
UCSC oK 2 145 A Methprimer CpG & Tl 4% 14
58T, B SOX7 FERE I ) 8l 7 S5 — 4 8. 1
XIRNE & CC B HBRF4, % B ik 20% LA
I HEEAE S A CpG B, SO R 3h T IX CpG S5
o AL T REE SOX7 Fik S8 ML 2 —. AHit
FER I, GCA FEZH4 U SOX7 5w W IR A, H
SR AR B T A A, IF H S Sox7
mRNA A B A S, #E7R L CpG 51
H LA AKCE AT BE B R SOX7 3235 F L 2 —.
Stovall 25 1VRIF5E & PR, SOX7 1 5 W LAk 51 i 36
IRULER S FURIE (9 & 2L A7 5. Fan 250 3B 86 3
A SR LR A R BB S TR D R R PR i e P
b, SAMR LR —8 R R, A RS
FE A HiZ DR 1 R AL A5 0 B 8 5 Tl e 2 R e
4, iz L R i Ak mT BE X R i B A —
LR (NI AR =

%2 GCA 1 SOX7 BEURESEE mRNA Rix
& B-catenin RRFILH KX R

Tab. 2 Relationship between SOX7 methylation status and its

mRNA and the ectopic expression of B-catenin in GCA

SO0X7
Group — ¥ P
M U
[B-catenin
Normal expression 2 13 61.176  0.000
Ectopic expression 73 42
UGIC
Positive 14 9 0.116 0.734
Negative 61 46

M: Methylated gene; U: Unmethylated genes

Wnt/ B-catening {55 % T ##% Ak T 1E 5 1% Ak K
SR, B-catenin & 2 T an Mo B, = 5 001 4 i 09 2
B, MLBE N B-catenin 1 7% & PR R 72 BARAK 5 (H 2
I8 % 5 H TG AT, B-catenin Sy T4 A%, 5 40 il
) TCE/LEF 2GRS A AT e 2 7 i g A
SEHITE R S 1O SOX B Sk IR T JE R 1
FEFEE A — RS ( HMG-box ), A LAFI
DNA TR R 54100 SOX7 fENIZR
1 Z —, A SCHRL 34 JHiEH AT L5 B-catenin
e TCF/LEF &A1&, T BHIKT B-catenin 4
SIS e L R Rk . (B i T IE R
27 TE GCA 1 SOX7 5 Wt {5538 A C R B
KT . AL, GCA 481 B-catenin
1Y 5 T 23k %0 B il i TR 55 414, 3 Fl B-catenin
A M IS H LR R GCA 1 Wt 38 % 7] fiE
AbF S AR s IR &2 B, 7E SOXT7 &A= F Sk Ak
) GCA I, B-catenin 14 57 T & 18R B I 55 T oK
RAEIALR GCA HE, H/R i AL 1 sy W AL AT
A2 B-catenin & H 7 B IAMHLEIZ—, IF 0]
AEif L Wnt/B-catenin {557 R BTG S5 T
GCA Mk

AL R A 7R, SOXT BURTFE R GCA B ik
P 3L R, SR 215 X A R 5 R R IR T
ML Z— I T REIE T B-catenin Y57 JiT =ik
L Wnt (55 W%, NS5 T GCA & ERMA
&, B2 ,SOX7 (1 AL AT RE & GCA B A 41
FHLHIZ— AN GCA 2IR N T AR
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