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SHP-1 A R EBPR AR AN T 7R ERFTENRIUEEZFTIHIK
HisRENX

X &, kD A, X ET I, XA CTLEA RS FWER MM, Tk 2K E 050011)

(4 ZE] & 4% wk 90 E (esophageal squamous cell carcinoma, ESCC) 2 23 v 2K [ ik % B2 1% B2 g 1 (protein tyrosin
phosphatase 1, SHP-1) J& [K] 57 I 3 12k 1) 22 W3 4% 4 A T AL S LI PR R o 2 e < T AR LR AR 20k B Tl Jb R ALK 22 58 U I
Bt 2008-2011 FFAT B AL VA AR I Hi B2 Wi ESCC &8 s 2 43 AR R 55 2R AR (R dE i 2% 2 em LA BD, 36714, ESCC
4 Hu Ak (Bcal09-Kysel70+ Yes-2) 15 7% 56 il J5 » BEAT FE 34031 71 5-Aza-dC B2 8 (1 2 L WAL B0 1 551 TSA 4b £, gPCR Fl West-
ern blotting S2 58 Al ESCC 2H 3R 41 ffd 3 7 SHP-1 mRNA FIEE [ [ R ARAY, , I3 R A 56 ik B 2.3 )7 (bisulfite genome sequenc-
ing, BGS) VA Il ESCC 41 il & SHP-1 3 K J5 3 T X CpG A £ (1) H FEAL AT, FH 5 1k 4% 53 ¥ PCR (methylation specific PCR,
MSPOE AR I ESCC 2HZAFNAH i 7 SHP-1 J3 31 T X ) FEAIRAS ) X 5% 0' 3 i 5 2 R S 3 K SHP-1 3 30 7 X CpG &
B HI SIS HERE A o 40 AT ESCC A 2R b SHP-1 AR ERAIRZS 43 301l 5 11 PG SRR AIE AT SHP-1 mRNA K 3A (1) 26 5, % 2141 SHP-1
F3E ALK P 5 ESCC & 2 2E 17 R 3H4T Kaplan-Meier 42 77 73 7 #1 Log-Rank #:96 . 4% & :5-Aza-dC 4b# 7 , SHP-1 mRNA & (9 7E 3
Tl bk T 12208 525 13 (35 P<0.05) , 5] B 3G 8 Bl IX 1 H A0 2 B %) B 5L B A1 (351 P<0.05) ; I3 Fi TSA Ab B2 i bk J5 , SHP-1
02 AR ) 3R TA 1 100 B R SR AEHR A TG W 0 AR (P>0.05) 5 Y SR 56 il A 341 400l ¢ s 2 o AR U e Yl 3 1 R A B AT P %
JEFAE A TENE (P<0.05) , F2 B SHP-1 (1 FEAL T4 5 By (K545 . ESCC ZHZ R 3 3l 7 [X 1) HH A b 38 B 2 s T 55 41 (<
0.05) , 35 TNM 23 3 998 B3 2% K bk (2 45 56 8 B5 1) A 2(P<0.05) ; 598 55 24U L, ESCC 4 4P SHP-1 mRNA M X FiA & %
P (P<0.05) , 315 )3 31 T IX H 346 A 5 (P<0.05) ; Kaplan-Meier 23 HT 2 71, JA 87 X & 34k 5 ESCC 5 A R TG A < (P<
0.05). % % :ESCC A ZURILN Mk SHP-1 3 K )i 3 1 X 75 FEEA0ODR 245 mT 40 1) L 1 B 0 S T b, 08 1 5 B30 566 TR 3R A DT8R
SHP-1 K 405 ESCC 3% T J5 AN A 5%, SHP-1 B FH AR AT B o ESCC 13 Tl s fIPEAh F4s o
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Epigenetic regulation mechanism of abnormally low expression of SHP-1 and its
clinical significance in ESCC

LIU Lei, ZHANG Shaowei, LIU Xinbo, LIU Junfeng LIU Junfeng (Department of Thoracic Surgery, the Fourth Hospital of Hebei
Medical University, Shijiazhuang 050011, Hebei, China)

[Abstract] Objective: This study aimed at investigating the epigenetic regulation mechanism of abnormally low expression of SHP-1
gene in esophageal squamous cell carcinoma (ESCC). Methods: A total of 71 cases of ESCC tissues and corresponding para-cancer tis-
sues(2 cm from the edge of the cancer) resected during surgery at the Department of thoracic surgery of Hebei Province, the Fourth Hos-
pital of Hebei Medical University from 2008 to 2011 were collected for this study. The expression level of SHP-1 mRNA and protein
was detected in esophageal cancer cell lines (Ecal(09, Kysel70, Yes-2) before and after 5-Aza-dC or TSA treatment by RT-qPCR and
Western blotting methods respectively. The methylation status of CpG sites in promoter region of SHP-1 was analyzed by bisulfite
genome sequencing (BGS) in three esophageal cancer cell lines before and after 5-Aza-dC treatment. The methylation status of SHP-1
was studied by methylation-specific polymerase chain reaction (MSP) method in esophageal cancer cell lines, ESCC tissues and

para-cancer tissues. The association between the SHP-1 promoter methylation status and clinic pathological parameters were analyzed

[(BE€mB] EERARREEEG T H (No. 81572441 4L 44 e 2 R0 50 F s PR B B 10 H (No. 20180588, 20170700) . Project support-
ed by the National Natural Science Foundation of China (No. 81572441), and the Key Research Projects of Medical Science in Hebei Province
(N0.20180588, 20170700

[fEEEN] & 1978, 55, Wik, BRI, 3B A T8 i i R 2 BB 78« E-mail: abchbmu525@163.com

[EfE1EE]  XI2I&(LIU junfeng, corresponding author) , 245 , 7= 2 NS L yH AL IE PR (1 9T E-mail: abchbmu525@163.com



b

X%, 5% . SHP-1 £ 6 B SRR I 412U 7 1 IR FROA I WL 7 R AL B L PR R © 603 -

in ESCC patients. Dual-luciferase reporter assay systems method was applied to detect the impacts of methylation status of CpG island
in SHP-1 promoter region on gene transcription activity. For prognostic analysis of SHP-1 methylation, survival curves were con-
structed using the Kaplan-Meier method and the log-rank. Results: After treated with 5-Aza-dC, the expression level of SHP-1
mRNA and protein was significantly up-regulated in Ecal09, Kysel70 and Yes-2 cells, meanwhile the methylation status of SHP-1 was
decreased (P<0.05). The expression level of SHP-1 had no obviously change after treated with trichostatin A(TSA). The methylation
frequency of promoter in ESCC tumor tissues was significantly higher than that in corresponding para-cancer tissues (P<0.05). When
stratified for clinic pathologic characteristics, methylation frequency of SHP-1 was associated with TNM stage, pathological differentia-
tion, and LN metastasis (P<0.05). The mRNA expression level of SHP-1 in the ESCC tissues with SHP-1 methylation was significantly
decreased compared to the ESCC tissues with unmethylation of SHP-1 (P<0.05). It was associated with methylation of promoter
(P<0.05). The activity of fluorescein reporter vector in methylase treatment group was significantly lower than that in untreated group
(P<0.05), indicating that SHP-1expression can be silenced by methylation of SHP-1 promoter. The result of Kaplan-Meier shown that
SHP-1 promoter methylation was correlated with ESCC patients’ poor survival. Conclusion: The transcriptional activity of SHP-1 can
be inhibited with hypermethylated SHP-1 promoter region. The hypermethylated SHP-1 promoter induced the silencing of SHP-1.
Therefore, SHP-1 gene may serve as one of prognostic methylation biomarkers for ESCC patients.

[Key words] esophageal squamous cell carcinoma (ESCC); protein tyrosin phosphatase 1 (SHP-1); promoter; methylation; prognostic

evaluation
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FWAEAL 77 J& 15 DNA BT IR 7 51 A AL, i 1 il
BB (1) 2048 (4 DNA FFEEAL AL 2 A 2145 , 3
MEARNRSENEN. HRVER, R E
7 AR ] R S — L L DR ) R 2 I T A R A A 1 BE
NEER R B E R B RR 1 1 (protein tyro-
sine phosphatase 1, SHP-1) % K fi7 T N Je .44 12p13
b W AR Dy fi ade Jib e A0 R 5 IF STV I, SHP-1
FE A 7E B 5 @5 IR 41 i %% (esophageal squamous cell
carcinoma, ESCC) K IA T~ i . Ay BH A 38 W igt A% 2
(P R ML CFR 4K S 20 8 1 ST 52 75 % SHP-1
B DRI PR A8 AT 50 5 AR DR 43 70 82 FH PR 5 A g 417 1
7 5-F k-2 - i S ML 1 (5-aza-decxytidine, 5-Aza-dC)
F 2R E B2 ST A Bl A 1) 750 T 2R A (tricho-
statin A, TSA) 4t P ESCC 41l ffl Ecal09. Kysel170 Fll
Yes-2, WL 22 411 il o SHP-1 mRNA 125 [ R IE KT 1)
AR 5 3k — 4D M 5-Aza-dC Ab B T 5 40 i o SHP-1
FEPR A B 71X CG A s AR AR () 25038, IR 1% X
BBTE AL I EEAT I, SR R Ot 3R B
BE IR 5256 33— B I8 AIF SHP-1 R34 5 3 37 X DNA H
SO 2 5 FL 5 0 B AR D TG PRAS AT AT %,
KRR ESCC & TilJa VAL R R4 A3 -

1 MR57EE

1.1 RERmiatk, £ EXA A ALARA

£ 5 98 40 bk Ecal09.Kyse170. Yes-2 %) it
= o} K 2 555 DY 2 B 2 W b A 22 AR B8 FE 46 4R . TRIzol
IR H 5 [E SBS Al , 5-Aza-dC Al TSA T H b 5
RHFERHEARA R, 885 PCRAAN & B 5+
Roche A &), RPMI 1640 J& [ 3 [ Gibico A &, it 2 IfiL
T W B 55 [ BIA &, qPCRARF & W0 ' 2= g 4 5

A R & A T4 & #2186 W 3 35 [ Promega A 7] , .
IR 2h 7% 10 i 77 & )8 B 48 [ Qiagen A F , Wi 4
& &0 B b 5t B A R A |, IR
(M.SssD H b £ R} LAY AR, ACTB R A
o B LA K SHP-1 G BT N 5 o0 B Bt 4 ) B 55 [
Abcam A 7 , Xho 1 W V) B « Hind 111 N 1) B F1 4% L1
711 Lipo2000 2 H 3£ [& Thermo & &) , PGL3-Basic £/l
pRL-TK G ') ORI T b i 4 i A BR A =) (B 1%
PR , 76 P 5 2 R/ NG R &8 B Ak s ok
MRAELRARAR . BrA PCR A 513 1E L4
i A TR BRA R 6 e

BT F 41 23005 A 355k B ] b 2= R K 27 28 DY B= B
2008-2011 FF47 & B VA AR H B2 Wi ESCC 1)
H A Ko A N g 55 AR (BRI A 2 2% 2 em DL B, 3%
T Forr BYE ST, P 20491 AR 39~78 %,
PLAFERE 62 % o REMBHI A LR A —H 0 B THE
{RAT, T DNA FI RNA FIHEH. AR E b R
(Union for International Cancer Contre , UICC) [t #5 #
HEAT TNM 2 8, T3 4 61 (5.64%) 11 H# 24
(33.80%) ~ T #A 38 41 (53.52%) ~ IV A 5 41 (7.04%) »
i B WHO 8 3 BE 22 20 bR E (2010 47 550D 34T 43
g, oA 7 51 (9.86%)  Hh 414k, 30 ] (42.25%) VIR 4y
10344511 (47.89%) o A8 BB A TG I A AT A TT FIK
7o BT W 78X GO0 ASHIE 57 450 %5 28 15 TRl i 15,
FIT R AR DU 2R e 4G B2 51 s itk
1.2 @miniEi

B 7% Ecal09.Kysel70. Yes-2 & & & 41 bk
25 FE RIS HAL T, 73 7 H 5 pmol/L 1)
5-Aza-dC 40 72 h5.0.3 pmol/L TSA 4bF 24 h, [a)&E
24 h e — IR, A B 5 EE J T Ry e A HE gk 4k
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7%, 24 h G A4 A , $2 HU DNA I RNA AT Ja 2k
Mo K2 25W A H AN A A5 HE 4
1.3 qPCR#M ESCC m A A % 48 42 % SHP-1 mRNA
a9 & K K-F

2 [ TRIzol 1277 15 I P 42 HL 4 i % S 4 23 i
RNA, 2 J5 ¥ PAFR B B RNA AR, S 85 5% B eD-
NA, it 77 % o 4% I8 qPCR & 771 & 88 17 m#¢ , BA
GAPDH E NN Z, 515 B S Bk WA 1. [
N 25 AN 94 °CTAEYE 30 5,94 °C 10 5,60 °C 30 s, 4
40 NMEI R VA Rl 2 A FEA R 3 N E R .
L 224Csfe it 5 SHP-1 mRNA [ FI Rk & .
1.4 Western blotting(WB)# ] ESCC #m i % %8 42
SHP-1%& & #9 % ik K-F

WA B 41 A, 4% B B 1 B R A A TR S 2
A . I BCA B i BE I 150 & vt B
Mg B B E . BUE & & B A L 10% SDS-PAGE
SEEAFS. Mo EENEE% 2 PVDF KR I,
H S TN 3%BSA #H W Z M E 1 he IMAMEEG
(11— P A\ SHP-1 FI R HTA ACTB H 3 FE L4,
FERRIR 20008 1 hF 4 °CdRUs, I TBST i ¥ 3 WX,
FEVKS mine HIAA% 1:2 000 ELBI R REI — 30, = iR 0
H 1 hja, H TBSTI& 3%, £ PVDF i Fif A ECL K
FeF R, B R 5 S BL Gel Pro 3 T A
D5 2% AKFEAH
1.5 ¥ # 4L 4¥ # % PCR(methylation specific PCR,
MSP) & 42| SHP-1 & [ 5 50 F X 89 F ALK&

K FHE AT V5 PR 40 i R AITZH 21 DNA,
M niekEike®. BMFERPYE2 ug
DNA , # 11 EpiTect Fast DNA 204k, 1277 £ 1t B 45 % K
AT A S AliAb, 720 P Ya B ] 51, 5L Y
X $8N-326 2-167Tbp (BIPPHI LR 1D B2k
N 95 °CHIAZ 1 10 min J& , 95 °CAEE 45 5.60 °Cik K
45 .72 °CHEMH 1 min, 3£ 35 MEFR . § P24 2%
TR MR EE R F K, LA it R BTG o dfr . HH R
P&t BRI H 58 N (D 58 4 AL, F AL s 5
SV HE B A, AR AR R I R Y 1Y
HH B2 s (AR AL, JE B AR S 51 9 4
HH 2% T A B RT3 E B2 s (3D
ANTE A AL, F A R S AN E R AR S 5 | 8%
I H AT SRk AN 78 4 H B0 AN 2L
IoF A %of K P 3 R 4H. DNA 4 FR AL g SssTAb 3 s 1F
4T PCR, BT 8 2K B X 28 /K BUAR DNA AT
PCR. BEALIEH10% AR A AT B2 5L .
1.6 AR A & A R 4N 5 (bisulfite genome se-
quencing , BGS) i& 45 M| SHP-1 2 & F A AL 3R %

B Sl i 7E 26 B A UCSC (gennome.ucsc.edu) Al

NCBI(https://www.ncbi.nlm.nih.gov) £ $& SHP-1 £ [X] [f]
Tk 3 /7 471 2 Jid 31 F [X, Methprimer £ £ Chttp:/www.
urogene.org/methprimer/) Tl SHP-1 2 [l ] J5 2l 1 [X 1)
CpG By Ailti. S5REsn, 75 SHP-1 JH3IFIX H—CG
B CpG . £E-361 $1-139bp XA EF CG
BB B @ FH B I F 5 LR 1D, Xz X I
P 114> CpG A7 A H AR S HEA T I 7

1% B 5-Aza-dC 4b PE A 5 1) Ecal09. Kyse170 F
Yes-2 =R & B4, PCR =347 DI R R 5
PGEM-T #UA AT R AR N2 A T AR T 24k, Bk
I WE VBRI ) B e PR T LB R, A
HREL 10 A~ 71 g BEBEAT I, B2 Chromas 31444
Wy g5 K5 H ey B i B A B #3605 51 bext
(Blast), J 115 H CpG A s (1) LA B PE R . STk
(610 T 1LV 5 « BAS CpG A p F BE A [ 4 AT R = 1%
A7 25 H AR 1) CpG e B B 8 5 P 40(10)] % 100%;
1 (1) )5 81X CpG Ao 5 Y A4 11 5 BH A A1 2% = e
111 CpG AL 5 5/ . CpG A7 i %< 100%.
1.7 U5 K& B4R 5 2K R £ AR 4 32 2 348 ) SHP-1
FRMKRSF L RERGX AR

PAKE K ZH DNA Y4, 82 H PCR 1) 77 V54 1
SHP-1 2 [A 357 %y J3 81 F- X -331 bp~-153 bp 1 B« 7l
I HI WA 1o Rk i BRI RIS PP 432 T %k
PRy 3,4 °CIT, WP o LA Xhol Al HindII1 7351 4
U BEDIAL 5 FW E R A B D) A )
I3 NP — 4 EH %% N\ pGL3-Basic Jii #i ; 5 — 4133
17 S EE RS REALEE, RS 1 ug DNA i A SAM. 1XNE
Buffer 2 F1 M. SssI 78 & ¥ 1 , {8 A& 7 O 20 pl,
37 °CIE 65 °CHNFA 20 min #K3% , B J5 45 77 W i
A pGL3-Basic Jlifi . 5 AR Z 34 Ml DHSa, 37736 3
PREUE LR . K R R B Il A 3 A R R b B AH
150 ng = 415 k7 43731 55 50 ng pRL-TK [ i 3 4% Ge 3]
293 TN, SR JG7E 37 °C N & 48 h, N X% 6
RS JE R R G0l e 7 R B
1.8 “%hitzam

4 73 MK FH SPSS22.0 B A, 2454 b 3 T S (1)
ESCC 41 Jifd H SHP-1 3R 1A &2 LL R H ¢ /56, MSP £
D25 5 e 3L 511 PR 28 98 Rk ] 1 96 2R FH )2 ARSI
R, SHP-1 H J: 4K 11 7K “F 5 15 19 4 A B H
Kaplan-Meier 73 #1. LA E 30 XU , DL P<0.05 B
P<0.01 R ZE Rt 7= L.

2 & R

2.1 5-Aza-dC #= TSA *#f ESCC %® . SHP-1 mRNA #=
EAOEREWR A
qPCR K& &5 5 (& 1) 27, SHP-1 mRNA 7E 3 #k
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1 A0 bR P SRR AR, B 5-Aza-dC Ab HE
J& » SHP-1 mRNA 3 ik 3 58 58 Pk 5 8 FH 14 K14 (3
P<0.05) ; 1M1 . F TSA &b P41 g J5 , SHP-1mRNA 7% 3
PR B i 40 B PR 1 2R 0A T B AR 4R (P>0.05) .

WB B0 A 45 5 B, B 5-Aza-dC AL f5 SHP-1
B A FIE W E TS (P<0.05) , 111 B F TSA 4b # 41
Ml J5 SHP-1 28 [ 7E 3 % B8 i 4 i ik v 1) ek 6
B (P>0.05)

1 PCRE|MIFFIFIK /N
Tab.1 Primer sequences and size of PCR product
Gene Primer sequence Product size(bp)
SHP-1 F:5"-GGCCTGGACTGTGACATTGA -3’ 188
R:5’-ATGTTCCCGTACTCCGACTC-3’
GAPDH F: 5’-AGGTGAAGGTCGGAGTCAACG-3’ 104
R: 5’-AGGGGTCATTGATGGCAACA-3’
BGS F: 5’-AGGGTTGTGGTGAGAAATTAATTAG-3’ 222
R: 5’-TTACACACTCCAAACCCAAATAATAC-3’
BG-MSP
Methylation F: 5’-GAACGTTATTATAGTATAGCGTTC-3’ 158
R: 5’-TCACGCATACGAACCCAAACG-3’
Unmethylation F: 5’ -GTGAATGTTATTATAGTATAGTGTTTGG-3’ 161
R: 5’-TTCACACATACAAACCCAAACAAT-3’
Promoter region F: 5’-CCCTCGAGGCATGTGAACGCCATTATAG-3’ 178

R:5’-CCAAGCTTCCCAGATAATACTTCACGCA-3’

A B
3 Control
[ 5-Aza-dC treatment
< 0.6 [ TSA treatment
E SHP-1
g
ad 041}
T
& SHP-1
=]
g o2t
& ACTB
= 0

Ecal09 Kysel70 Yes-2

Ecal09  Kysel70  Yes-2
- + & I s

——— m 5-Aza-dC treatment

S s s e s s | TSA treament

- —— -

"P<0.05 vs Control or TSA group
1 5-Aza-dC K TSA 2032 R1/E R E4AAE & 5 SHP-1 mRNA(A)MEHB)HIFRIE
Fig.1 The mRNA(A) and protein(B) expression of SHP-1 gene in different cell lines
before and after treatment with 5-Aza-dC or TSA

2.2 5-Aza-dC 4 32 T [44& ESCC %@ e *F SHP-1 % A
Jo B IX Ak A2 B

7E BGS Ml 7 F Bty [ P 1 1+ MSP 51 #9347 PCR
i, g5 0 (B 2A) B, 5-Aza-dC AL FE 5 ESCC 41 i
H1 SHP-1 FJEALFE 5 35 P IK, Ecal09 F1 Yes-2 4H il 3%
AR EAIRES .

1% B 5-Aza-dC A& BE (T 5 1) Ecal09. Kyse170 1
Yes-2 %5 3 MR8 e 41 i, BGS I ¢ 45 el B, an 1 3
B, B A sz [ Pl AR 36 K A Ak 1Y) CG A7 st (HR
AU A Z A7 5 F AL CpG oe [ £/ i 5a [ 4
10 TH5, PLE IR BEAS R R A , 250 AR AR
KA I CG AL o 5-Aza-dC 4L HE R Ecal09 H
114> CpG A7 &3 1) H R AL AT 22 5371 100% - 100%90% «
30%-+60%  80% ~ 30% « 60% « 60% ~ 90% + 0, § 14 [

Ja BT IX CpG Az i H 3E AL 12 45126 90.91% (10/11) 5
5-Aza-dC AL 38 (1) )3 3 1 X TG AL R A .
5-Aza-dC AL HT Kysel170 7 11 /> CpG A 55 1) H 34k
A4 5] 100%- 70% 80%- 60% 50% -+ 60%- 0+ 30%
90%-60%- 0, 43 1) J5 3l 1 X CpG 7 s H Ak ) A2
B2 81.82%(9/11) 5 5-Aza-dC A3 J5 47 1 (1) 2 5
T X CpG 7 s 5 4k 11 5 BH 1 2605 9.09%(1/11).
5-Aza-dC Ab PR AT Yes-2 4+ 11 /> CpG Az s HH 2k
1A 43 1) N 100%- 100%- 90% < 90% - 40% « 80%
10%-80%+60%-+30%-0, ¥ 315 31 7 X CpG fi7 i FH
Fe AW 1 S BH P 28 90.91%(10/11) ; 5-Aza-dC 4b FE 5
PG R BT XTI R A . 53R 87R, 5-Aza-dC
AL 5 3 Fh ESCC 4 i SHP-1 24 K] J5 37 [X B 234k
2RI B 5 PR

are
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A
Ecal09 Kysel70 Yes-2

5-Aza-dC o + . + N +

Mm
U_

Case 1 Case 2 Case 3

M U M U M U
Para-cancer
tissues

Cancer tissues

[E2 ESCCHBIAR (A FIZEL(B) & SHP-1 B E B 51 F X AR RS
Fig.2 The methylation status in promoter of SHP-1 gene in different ESCC cell lines (A) and ESCC tissues (B)

Ecal @ @@ 00000000
5-Aza—dCEca109OQQQOQQQQQQ
Kysel 1 @@ @0 Q0000 @O O
5-Aza-dC Kysel70 OO O O OO OO0 OO O
\CYX X X X JOX JOX XOXOXE®)

5-Aza-dC Yes2 QOO OO0 00000

CpG sites -361 PTPN6 -139 bp

O O o @
<10% 10-<40% 40-<70% >70%

3 BGS KN 5-Aza-dC 2321/ ESCC 4AAE & SHP-1
ERBETXEN CpG LR EWRTS
Fig.3 The methylation status of every CpG sites in promoter
of SHP-1 gene by BGS method in different ESCC cell lines
before and after treatment with 5-Aza-dC

23 SHP-1ARE#HFRERFEATIHAR A S8
HFEMN

Mt 2 Wi Al 5 2k DR A W 45 AL 2 7%, SHP-1
B[R A B 7 XA H L A B Il Ak A T 0 O TR
P BEACT AR AL ZH(0.479+0.032)vs(1.038+0.041) ,
=10.830, P<0.05], 45 72 B SHP-1 LK 5 3)) - [X H
Y AR E B YN S PE RN 2 S
24 ESCC#L#£2% SHP-1 23 F X 7 AL KA A &L
ik R RILHIEE K F

MSP # il 45 5 (& 2B) & 7~ , SHP-1 % [K] 5 5
T X AE ESCCAH A 1) B4k Z0h 63.4% (45/71)
B35 TR N 55 42U 16.9% (12/71) (£=31.917,
P<0.05). Z3#T SHP-1 : [ JE 3l X F i 2 b5 8 3%
FIRE S H R R, 45 R (R 2) IR, SHP-1 2 [H
JR BT X H HEAL 5 i TNM 20 30 9% 3895 20 Sk
SEE RS 00 (3 P<0.05) , 1M 5 4F 8% M 3 IR IR IR JE
Jo b HATE e 2 52 JE 9K (3 P>0.05)

32 ESCCHHLAH SHP-1 R BENWRSSHIBFHERN X F
Tab.2 Relationship methylation status of SHP-1 and the clinical features in ESCC tissues

Clinical feature Case (N) Methylation (1) x P
Age(t/a)

<62 30 17

~62 41 28 1.009 0.315
Gender

Male 51 35

Female 20 10 2.148 0.143
TNM stage

I+11 28 12 . .

IV 43 33 930 0.00
Pathological differentiation

Well/Moderate 37 18

Poor 34 27 7.225 0.007
Depth of invasion

T1/2 28 14

T3/4 43 31 3.566 0.059
LN metastasis

Negative (NO) 22 9

Positive (N1-3) 49 36 6.935 0.008
Family history of UGIC

Negative 47 30

Positive 24 15 0.012 0.912

2.5 ESCC %8 2% % SHP-1 mRNA 1& % i 5 SHP-1 &
FHF R & TP AR %
71 4] ESCC 423 H SHP-1 2 K] mRNA [1) 3145 &

S A TR R 52 20 24.(1.00020.001 vs 1.815+0.386,
=13.533,P<0.05; & 4) . J5 3T X B JE Ak BH 1 41
ESCC 23 i 983 2H 21 H SHP-1 mRNA £ix & & 2 5

are
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X, 5 . SHP-1 75 R & SRR YN A e 21 23 5 W AIRAR IR IR ML AB A% 7 T AL B FLlim PR T X < 607 -

T F 3L Ak BH 1 4H 2 (0.12140.022 vs 0.047+0.009,
P<0.05).

Relative expression of SHP-1 mRNA
[\8)
»
tb

Para-cancer tissues cancer tissues

"P<0.05
&4 ESCC K BRI FE554A 20 Fh SHP-1 mRNA BIFRIA

Fig.4 The expression of SHP-1 mRNA in ESCC and corre-

sponding para-cancer tissue

26 SHP-1%4HE#FRXFHAILEESCCEH TR
bV=E PN

P 715 ESCC B AT RE VT , 45 13 N5, K5
RN18.3%. 45 FE/R(E 5, SHP-1 2K 5 3 7 X
FJE4L 5 ESCC B3 A A7 1 O, 7£ SHP-1 2 A
BT X R A AL I BE V7 ESCC B 1) S SRR
1N 15.2% , AT A A7 I TE] DR 31 AN A 5 1 12 3 L) 3
F XA 3 1 S F AR AE % N 42.3%,
R A fERF R N 37 AN L A ER ARGt E X
(¥*=5.383,P<0.05; & 5)

100 T

b X L—‘

(; 1 “1 SHP-1 unmethylated
< 80 5 P (1=26)
= L, -
.> 1l. q
E 60 \ s I
2l e
o 1 |
= 40 SHP-1 methylated “ g
= (n=45) 1
= 3
g 20 P<0.05 |

0

20 40 60

Time (t/month)
E5 ESCC & SHP-1 EFEF s FXEBELE
Kaplan-Meier £ 54

Fig.5 Kaplan-Meier survival analysis of methylation in

promoter region of SHP-1 gene in ESCC patients

3 1 %

VT JUAF 3K, SR AL 0 7045 21 1 9% KA k1
I 5 A& F T A SMBIT TE A . SR A% S R

FEAHE DNA H AL AT & 1 Wk 1k , X 36 R 3
BB REEEN. A5 X LB DNA & H
FEAR AT A 3 DR 0k, T4 8 1 R4k AT DNA I H
FEACTT R R R R IATS, P SR 3l 7 X R A 5+
W e A T R A ) e R R 1 S 2 g, kT BRI
JE DR B SR /KT 5 B 22 S EUMRE 11 R AR

SHP-1 J: KA T N Jefafhk 12p13 b, dmt 7y 1 &
S 68 000 [1]3F 52 Ak 714 25 1 I 0 I ol e g ), HLAE NS
e I LRI VA 2 T v bR o R
KR T IEHE AN, s HE AW s ERMER . £
V22 3¢ I 20 R 5975 » Q0 1 I R 9k BT AR R 9T R
B, SHP-1 [ ST BR AT A 2 i T 3L 8 30 7 Xy 2
1S, SHENG S5"E 1B N JIE e v 9 I
T SHP-1 J& [KJE 3l X 1 e FE AL , L5 4 8 A
JE A G TETE IS 40 M 3 R 21 SHP-1
JA BT 58 4 H Ak, il i 5-Aza-dC 4B LR

AR L R IR SRR B, SHP-1 £ K] #E ESCC
HRIE WM. Rik— P B SHP-1 7£ ESCC H 5] it
Fo AR IR IE 1T 58 1 3R B AL 2= AL ASHIE 98 15
Jetarill 17 3 Mk ESCC 28 A A v B FH Y 22 A4 Bl 0o 57
5-Aza-dC BRAH B H £ SR AL BRI 55 TSA A BERT 5
SHP-1 £ K mRNA FIH H (R IA GO, 45 8 Wors, 4t
T J5 3 ¥k ESCC 4H /il & SHP-1 ik ¥ 0 & 7t &7 5 [l i)
MSP 45 7R, 5-Aza-dC Ab 3 J5 1% 2 R (1) H 26 40 2%
7 ok 55 B 2 5 T AE R 3 Ak A% DU B R s .
A LA G A 65 (TSAD b 3 40 f #k )5
SHP-1 7 &4 Btk 7 (1 2 I 15 0 f F AR 38 TE B
BAE. DL R4 RILE$ER , ESCC H SHP-1 & A (1)
e F AL KT 1T B2 SRR R B B RIE R I I AL
Z — o X ESCC 4 23 by A (1) A5 Wl & B, i 2H 23 vp
SHP-1 J (5] ff) B b /K SF B B T 55 418, B S
SHP-1 2 Kl R IA [ Bk JAH O, i — 20478 1 7E ESCC
HH 4 bR A SHP-1 B R A7 AE = AR I G . k4t
SHP-1 { H 3£ A0 IR 25 5 ESCC £ 3 19 TNM 43 1 9
B LRI B A G, 25 RERW, [ 3T 1 7
W v AL B L R R S, OF B SHP-1 3R IA K
AR o

i PIRNIR TSN, A TR SHP-1 2
CpG By 73 A& O, £ JE 37X CpG &8 X Ik g 2
JFRE, AT LR BRI S , SR P U O Bl o
[RI 72560 SHP-1 2[R 37 X H AR AS 6 4%
SEIE PR, 25 BB IR, B R R g AR B AH 1R TR
PR KT ARAFRA, 73t o] GRS KA < J8 31X Ar
TSR AR R, 5 K Ok REE), iX AN X
CpG i R A F AL I 1T B Rk (Al B2 P A B % S5 A



608 -

Hp [ PR 2R iR T AR A, 2020, 27(6)

T 5l A T IX 45 A AT S0 ik B 1) 5%, ik —
ARSI SHP-1 BE K 5 3l X e o vy PR AR A B 1 2 HAE
ESCC HyTBRFRIA 1) B 2 —.

A A7 5 M 7, SHP-1 [ iy A4k 5 ESCC 8 3%
AEAERACE K. AHFFHRIE , SHP-1 JE K JE 3l +
X HH AN i A b B TR i A bk B2 485 2 A 1 3 FH
HW). PRAKASIT &R I, 75 R AL H R 1 45 Wi i
H ML SHP-1 B [H 5 3 T X LR B &
TR R AR B AEH IR . 785 /N 41 i e 1)
B 7520t B, SHP-1 & [K] J 3l 7 X v FR 34k ] g
VERTIR TG R TAnEd. Ataas iy
DA b RaE A — 2.

ZE TR, SHP-1 3K )5 21 X & F AR &)
0 B B R S v 3k T 5 B0 R R R IR TR
Ak, SHP-1 1) FH IR (OIR A 5 ESCC &35 1) TNM 77
R B AL W B A B R A O, I 5 R I AR AF I
FHOG, B SHP-1 8 31 F R AR AS o] RE A A Tl
M ESCC &3 15 M AMhs S —

(& % xx #]

[1] BAXTER E, WINDLOCH K, GANNON F, et al. Epigenetic regula-
tion in cancer progression[J/OL]. Cell Biosci, 2014, 4: 45[2019-10-
19]. https://www. ncbi. nlm. nih. gov/pmc/articles/PMC4422217/.
DOI:10.1186/2045-3701-4-45.

[2] HANLY D J, ESTELLER M, BERDASCO M. Interplay between
long non-coding RNAs and epigenetic machinery: emerging targets
in cancer?[J/OL]. Philos Trans R Soc Lond, B, Biol Sci, 2018, 373
(1748): [2019-10-19]. https://www. ncbi. nlm. nih. gov/pmc/articles/
PMC5915718/. DOI:10.1098/rstb.2017.0074.

[3] HAN J J, OBYRNE M, STENSON M J, et al. Prognostic and thera-
peutic significance of phosphorylated STAT3 and protein tyrosine
phosphatase-6 in peripheral-T cell lymphoma[J/OL]. Blood Cancer
J, 2018, 8(11): 110[2019-10-19]. https://www. ncbi. nlm. nih. gov/
pmc/articles/PMC6232096/. DOI:10.1038/s41408-018-0138-8.

[4] YOUSSEF G, GILLETT C, AGBAIJE O, et al. Phosphorylation of
NTRKI1 at Y674/Y675 induced by TP53-dependent repression of
PTPNG6 expression: a potential novel prognostic marker for breast
cancer[J]. Mod Pathol, 2014, 27(3): 361-374. DOI: 10.1038/mod-
pathol.2013.129.

[S] WANG S H, YEH S H, SHIAU C W, et al. Sorafenib action in hepa-
titis B virus X-activated oncogenic androgen pathway in liver
through SHP-1[J]. J Natl Cancer Inst, 2015, 107(10): djv190. DOI:
10.1093/jnci/djv190.

[6] 23 [, fHFUE, VEERR, 45 . LML S EhIE A Wnt 5 5 I 10
i) ik DAL 7 S P 4 ohor 4 I 1 T 240 e A AR A [T, o [ S
M 2424 7, 2016, 24(5):1299-1304. DOI:10.7534/j. issn.1009-2137.
2016.05.003.

[71 PARRIS T Z, KOVACS A, HAJIZADEH S, et al. Frequent MYC
coamplification and DNA hypomethylation of multiple genes on 8q
in 8pll-pl2-amplified breast carcinomas[J/OL]. Oncogenesis,
2014, 3: €95[2019-10-19]. https://www.ncbi. nlm. nih. gov/pmc/arti-
cles/PMC4038389/. DOI:10.1038/oncsis.2014.8.

[8] AUDIA J E, CAMPBELL R M. Histone modifications and cancer[J/
OL]. Cold Spring Harb Perspect Biol, 2016, 8(4): a019521[2019-
10-19]. https://www. ncbi. nlm. nih. gov/pmc/articles/PMC4817802/.
DOI:10.1101/cshperspect.a019521.

[9] TSUI F W, MARTIN A, WANG J, et al. Investigations into the regu-
lation and function of the SH, domain-containing protein-tyrosine
phosphatase, SHP-1[J]. Immunol Res, 2006, 35(1/2): 127-136. DOI:
10.1385/IR:35:1:127.

[10] AL-EITAN L N, ALGHAMDI M A, TARKHAN A H, et al. Epigenome-
wide analysis of common warts reveals aberrant promoter methylation
[J/OL]. Int J Med Sci, 2020, 17(2): 191-206[2019-10-20]. https://www.
ncbi.nlm.nih.gov/pubmed/32038103. DOI: 10.7150/ijms.39261

[11] SCALA G, FEDERICO A, PALUMBO D, et al. DNA sequence con-
text as a marker of CpG methylation instability in normal and can-
cer tissues[J]. Sci Rep, 2020, 10(1): 1721. DOI: 10.1038/s41598-
020-58331-w.

[12] ZHANG Y, CHEN F, XIAO X, et al. Chrysin inhibits sphere forma-
tion in SMMC-7721 cells via modulation of SHP-1/STAT3 signal-
ing pathway[J]. Cancer Manag Res, 2019, 11: 2977-2985. DOI:
10.2147/CMAR.S193647. eCollection 2019.

[13] KOH J S,JOO M K, PARK J J, et al. Inhibition of STAT3 in gas-
tric cancer: role of pantoprazole as SHP-1 inducer[J]. Cell Biosci,
2018, 8: 50. DOI: 10.1186/s13578-018-0248-9. eCollection 2018.

[14] OKA T, OUCHIDA M, KOYAMA M, et al. Gene silencing of the
tyrosine phosphatase SHP1 gene by aberrant methylation in leukemias/
lymphomas[J]. Cancer Res, 2002, 62(22): 6390-6394. DOI: ub-
lished November 2002

[15] CHIM C S, WONG K Y, LOONG F, et al. SOCS1 and SHP1 hyper-
methylation in mantle cell lymphoma and follicular lymphoma: im-
plications for epigenetic activation of the Jak/STAT pathway[J].
Leukemia, 2004, 18(2): 356-358. DOI:10.1038/sj.leu.2403216.

[16] SHENG Y, WANG H T, LIU D C, et al. Methylation of tumor sup-
pressor gene CDH13 and SHP1 promoters and their epigenetic regu-
lation by the UHRF1/PRMTS5 complex in endometrial carcinoma[J].
Gynecol Oncol, 2016, 140(1): 145-151. DOI:10.1016/j.ygyno.2015.
11.017.

[17] X0, Whin, 4= 2504, 5 PTPNG 3 PRI % A £ R 40 i 35 Ecal09
1 Yes-2 4 L8 A A2 W) 22 AT 9 OS2 A (D). v 1Rk 2B iR 97 2%
#£,2019, 26(3): 273-279. DOI: CNKI:SUN:ZLSW.0.2019-03-004.

[18] RUCHUSATSAWAT K, WONGPIYABOVORN J, SHUANGSHO-
TI S, et al. SHP-1 promoter 2 methylation in normal epithelial tis-
sues and demethylation in psoriasis[J]. J Mol Med, 2006, 84(2):
175-182. DOI:10.1007/s00109-005-0020-6.

[19] RATTANATANYONG P, KEELAWAT S, KITKUMTHORN N, et al.
Epithelial-specific SHP1-P2 methylation - a novel universal tumor
marker for detection of colorectal cancer lymph node metastasis[J].
Asian Pac J Cancer Prev, 2016, 17(8): 4117-4123. PMID: 27644671

[20] VINAYANUWATTIKUN C, CHANIDA V, CHANTRANUWAT P, et
al. The role of SHP-1 promoter 2 hypermethylation detection of lymph
node micrometastasis in resectable stage I non-small cell lung cancer
as a prognostic marker of disease recurrence[J]. Int J Clin Oncol, 2014,

19(4): 586-592. DOI:10.1007/s10147-013-0590-1.

[WFaHEAT  2020-02-10 [EEHHA]  2020-04-30
[A3c4miE]  #T



