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[ E] 86 460 A EEBRRANRE esophageal squamous cell carcinoma, ESCC )ZHZH K 40T MicroRNA-203( miR-203 )
A% 18 B HRE DR A Y EARIRAS , 59 miR-203 7 ESCC KB R RSB IMERT . & of « SRBUTIL S A} K 2 55 DU I B 2008—2011
AT ARYIBRIY 83 #i] ESCC JR AR k- 20 K ggg 55 2R A, S 58 i PCR 5 A 36404 544 PCR( methylation specific PCR, MSP )
A3 BRI miR-203 4332 K 4 i 25 D5 A R AR 25 . FF DNA Y JEAL B RS B ) 50 5- A 22 -BR E MU HF( 5-aza-2” -deoxyc-
itydine, 5-Aza-dC )ACFREEAIM R ( TEL \TE13 \YES-2 \EC109 . T. TN ), SZi %E 4 PCR 5 MSP 43 B 5-Aza-dC ALFEXS &%
FEANM T miR-203 Y FA S HIE N AR RO m . 28 &« AR AN miR-203 Y2 A K AN Ak, 58 i 364k
KA. 5-Aza-dC 4bFR)E , miR-203 B B THE( P <0.05 5% P <0.01 ); YES-2 Ui H miR-203 4 fidh 3 (R (1) F LA 2 B i
TR, Hidy 4 Rham M7 e 2R A . miR-203 76 ESCC A4 YRk WM T 5220 21( 0. 54 £0. 11 vs 1. 00 =
0.01,P<0.01), B8 7 X H R R B E R TREAHLY 62.65%(52/83 ) vs 7.23% (6/83),P <0.01 1,3 HMF ¥ 5 TNM 43
HAFA LU LR A (P <0.05 ). & miR-203 4t ] H BAL A ESCC A4 miR-203 R IA WB IR TR &R H iy
ESCC 414U P <0.05 ), # # :miR-203 7£ ESCC 214U 5 40 b ARk S a0 & 4 & B A X6, HHS 371X H 34k
Al g PR R IR TR ML Z —
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[ Abstract ] Objective: To investigate the expression, methylation status and functional role of miR-203 in pathogenesis
of ESCC. Methods: Eighty-three patients diagnosed with ESCC in Hebei Medical University-Affiliated Fourth Hospital
between 2008 and 2011 were recruited. Biopsy specimens were collected from primary tumors and the corresponding adja-
cent tissues. Quantitative real-time RT-PCR ( qRT-PCP ) and methylation specific PCR ( MSP ) were used to respectively
detect the mRNA abundance and methylation status of miR-203 gene in the collected specimens. Five esophageal cancer
cell lines ( TE1, TE13, T. TN, Yes-2, and EC109 ) were treated with DNA methyltransferase inhibitor 5-Aza-2” -detoxy-
cytidine ( 5-Aza-dC ) Levels of CpG methylation of the miR-203 gene and miR-203 were assessed by qRT-PCR and MSP,
respectively, 72 h after 5-Aza-dC treatment. Results:Relatively low levels of miR-203 mRNA and hypermethylation were

detected in all the five untreated esophageal cancer cell lines. After 5-Aza-dC treatment, miR-203 mRNA was increased in
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all five cell lines studied and the methylation level of miR-203 was decreased in YES-2 cells and complete miR-203 un-
methylation occurred in TE1, TE13, T. TN, and EC109 cells. The abundance of miR-203 mRNA was significantly lower
(0.54£0.11 vs 1.00 £0.01, P <0.05 ) and the methylation frequency of miR-203 promoter was significantly higher
(62.65% vs 7.23% , P <0.05 ) in ESCC tissues than in corresponding tissues. Both miR-203 mRNA abundance and
methylation frequency were all correlated with TNM stage and pathological differentiation ( P <0.05 ). The expression of
miR-203 in ESCC with miR-203 methylation was significantly lower than that in ESCC without miR-203 methylation ( P <
0.05 ). Conclusion: Aberrantly low expression of miR-203 is closely related to the development and progression of ESCC

and promoter DNA methylation is one of the possible mechanisms underlying miR-203 inactivationin ESCC.
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MicroRNA-203( miR-203 ) ) 2 5% 3 K 22 67 T A
Peta i 1432, XA X AL R Y@K E AT E X
LA 12% © K miRNA B3R . R 2 %
L, miR-203 J& A BUE A I ) miRNA , 5 &2 )2
LBV . miR-203 5 R Y & A2 K
S JE L U AR G, HL A IV AR G R LT 40 e
A MRS e B e ST A
HRGE T, I AR RS E TR 5 R g7 IX
S8 B R A 56 . (H miR-203 76 B BiIR 410 i
J54( esophageal squamous cell carcinoma, ESCC )"
FEIR L HIL R H ARSI TR 5D . ABFFE R
miR-203 7£ ESCC ZH 21 A 40 it o () ik Rz H AL R i
HEARARAS  IF455 1 PR PR L 5 g 43k Ik
ELZEFERL I 22, N miR-203 7E ESCC & 4= K
R A FH AR HE S0 HE

1 #MREFE

1.1 EZRXA

AN K W H Merck 23 A, 6 R 2081 . 2R
A 5-A 242 - 4B A (5-Aza-2 7 -deoxyeytidine,
5-Aza-dC )¥JIg H Sigma /A F], TRIzol 4 H Invitrogen
Nl B AL | NEB 28w, RPMI 1640 £ 57 3%
W H 3EE Gibeo 2 7], Wizard DNA 4lifbiR 5] &1
H Promega /A ), 100 % 551850 & W H Invitrogen 72y
Ao PRSI m At a5 | A R A
1.2 REBMIZMZRLE 5-Aza-dC 222

B A0 2 TEL . TE13 . Yes2 \EC109 . T. TN
AR Z A B IR, & 10% R4 135 . 100 U/ml
B R.100 pg/ml 555 K 8% NaHCO, [ RPMI
1640 359, & T 37 C 5% CO, ¥EFes5E. [H
B DNA HH 56 7% A 1 1) 5-Aza-dC ( VR EE 10
pwmol/L)YEAF TEL . TE13 ., Yes-2 \EC109 . T. TN 4
ML B 24 h AR —IR B 9R 2 do 55 3 Rkl
MR IRERT SR 24 h JF AN .
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1.3 AR ZAArARR

5T X 42 240k [ 0 db BE R K 5 00 IR B
2008—2011 4E [ YT iG i ESCC FA 3%, 3£ 83 fi].
H M 61 1, Lotk 22 ), 4515 37 ~74 %, HPLAR
1% 60 % o BT AR HUE ) B E ESCC i &kt 21
K sr A k% 3 ~5 em FRA, 3B EE
ARETIRZ AT o FARUIBRIR A — 853 £ 97 ik
AR T AR Z R 98, J5 5% 31 - 80 °C K T vk 46 47
17, LR B RNA R4 520 %E 5 PCR A &AL R
5P PCR( methylmion specific PCR, MSP )il ; 73
— TR ARAS 109 Hh 2 B VA T T, R o A
YRAE . % IR EPRpTE I B UICC ) brifE#EST TNM
310 .83 M A T 3 3 (3. 62% ). 11 1 63
#i( 75. 90% ). I ) 16 1 19. 28% ). IV I} 1 i
(1.20% ). 4%/ WHO b8 ()95 B2 73 9% - 83 il it
FhE Ak 19 (22, 89% ). &5 4y 4k 20 1)
(24.10% ) X531k 44 #il( 53.01% ).
1.4 SrFE % PCR 7 k4 miR-203 # & ik

55 TRIzol #2H 5-Aza-dC AL FRRT S HY ESCC
A H S L 2L L RNA L 43066 BT 5 RNA %
W6 BE (D OAE, T RNA Ve B Fn 4l 3% HX
Dyy/Dygy > 1.8 Fl D,ey/Dyyy > 2.0 Y RNA JH T
miRNAZMIT, [ 24 RNA BE 5 563 , IF 5 £
Jr A T miRNA Rakig o3 RNA BAA B H O
T A (AN [] 30 A 8 e i A 2 TE I TE R )
LL U6 1Eh N2 43 miRNA BASE #2431 miR-
203 J¥ %1 (5’ - GUGAAAUGUUUAGGACCACUAG-
37 )F U6 Jral i it A M 28 R R e s | ), # R
F s R @ U B FF RNA SU5% SR ilieDNA .
L cDNA R Bif , #4755 0 2 7 PCR &34, 514 &
RKREE WL 1, S 5544 95 °C B E 10 min,
95 CAEME 15 .55 CiE k 30 s.72 °C #EAH1 30 s 340
GRS, 72 °C FEAH 7 min, £E SN ik 2 B {H 596
R C 5 A Z 4R miRNA 1 U6 /Y CT {8, i1
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B T RIR AR KA

ACT =[ CT( miRNA )-CT( U6 ) ], ACT i K F /R
Fik MK, AACT = ACT( J& 20 21/4b B Al 40 ifg
miRNA ) — ACT( % 5% £ 41/ 4t 31 )5 40 il miRNA ),

AACT >0 Fonf 2 b BL R 2 3A 5 T, AACT <0
M FER kit B, DN =2 RoR g 4L/ ab B
HIZHME miRNA 598 55 41 21/ 4 P15 241 i miRNA 3R
KA BIFIXT KRR o

&1 MSP K RT-PCR #ll miR-203 K)5| ¥ K & Bz 514
Tab. 1 Primer sequences and reaction conditions of MSP and qRT-PCR for miR-203

Annealing Product
Type Primer sequence
temperature ( ¢/°C ) size ( bp )
MSpP
Methylation F: 5’ - GGGTCGTGGAGGATTAGTC -3’ 58 166
R: 5’ - AAACGACTAAACTCCGAACG -3’
Unmethylation F: 5’ - GGGTTGTGGATTAGTT -3’ 52 166

R: 5’ - AAACAACTAAACTCCAAACA -3’

qRT-PCR
miR-203 RT: 5’ -GTCGTATCCAGTGCAGGGTCCGAGGTATT
CGCACTGGATACGACCTAGTGGT-3’
F: 57 -GTGCAGGGTCCGAGGTATT-3’ 55
R: 57 -GCCGCGTGAAATGTTTAGGACCAC-3’
[U[§) RT: 5’ -AACGCTTCACGAATTTGCGT-3’

F: 5’ -CTCGCTTCGGCAGCACA-3’ 55

R: 5’ -AACGCTTCACGAATTTGCGT-3’

F: Forward primer; R: Reverse primer; RT: Reverse transcription primer

1.5 MSP 7 k40 miR-203 A B 6 F ALK &

op AR I K8 RIS Ak L B S50 il 4 1k B B
5-Aza-dC Ab BRT 5 B £ 8 R A0 R A H 4
DNA., B HEARTEH 2 wg DNA, H 2 mol /L
NaOH ZEPEALBR, F 10 mmol/L ZUER A1 3 mol/L IV.#i
FREHN T 50 °C O 12 ~ 16 h, &b B A9 DNA
Wizard DNA &l b 320500 17 4l b, i3 B 7E 2 3
Meth Primer #iill miR-203 3£ [H j3 31 7 X i CpG
TH L : miR-203 HEF A — 1 739 bp B CpG & 1
7, HEMEBCL S 3+ X & &% CpG & AL 4753
BrC B 1) o HIR BRSPS 9 A H b e Sk
SIPH#EAT PCR ¥4, 5 W) 7 91 B KR FE B )
KNI 1o V25440 95 °C HiZEE: 10 min, 95 °C
ARPE 45 .72 CHEMH 50 s, 3L 35 MEFRIE, 72 °C 4
i1 7 min, MSP §"347 W4T 2% BB Wi Ge e v vk ,
UV BEEHL UK BUR S B8 53 B R etk A7 R 53 #T
MSP FH M X B8 R FH 28 Sss 1 AbH )5 B9 36 K 4 DNA,
BFVPH X BT 2K B XL 25 7K B DNA #ibl . i 64T
MSP il i 5 g 42 1], BEALIEER 10% BbRAS 47 5

i .
1.6 %itzan

K HI SPSS 13.0 Mgt it #4453 M, BAg DL « =5
FRTHECE RN AL FLBCR ) K5, T R
KA ¢ K5, AU S, LA P <0.05 5% P <0.01 Fn
LRGSR

2 % R

2.1 AFFmmIZ P miR203 ¢ %k AL AL A
W RAIK &

SERE i PCR RIS SR K 2 ) B, B4 4
M F miR-203 (YR IBANTEAR, W H] 5-Aza-dC AL 3E
JE ek ¥ R, Hodh TE13 41 i 2 32 18 48 in B
B[ (22.07 £0.10) »s ( 1.00 £0.01 ),P <0.01 .
TE1.TE13 \Ec109 \T. TN PUFh4H il R 7E 5-Aza-dC &b
PHET R M H miR-203 56 A & &y B SR A R A, i H
5-Aza-dCALPR)S , YES-2 4ififd 52 miR-203 & [A H 34k
2 B S RAAEG , LA DU b 41 i miR-203 FiE PR 24 e 1
AR AR B3 ),
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Fig.1 Prediction of miR-203 gene CpG island distribution by Meth primer
Blue region: Position of CpG island ( -685 to 53 ); Red long string: Loucus of CpG;

MF: Methylation Primer; UF: Unmethylation Primer
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2 REEMAMES miR-203 PRIE
Fig. 2 Expression of miR-203 in
esophageal cancer cell lines
*P<0.05, **P<0.01 vs 5-Aza-dC( - )
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3 AEEMAMZASD miR-203 EEMNBRELRE
Fig. 3 Methylation status of miR-203 gene

in esophageal cancer cell lines
M: 100 bp DNA Maker
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2.2 ESCC #84%F miR-203 ) k&

£ 50 1] ESCC 441 K Hoga 55 A gl ks ) 1
miR-203 HYFEIA N I, St 2 & PCR A& 45 S( &
4) BN, RS miR-203 1935 WK T =Xt
NI 55 41 21(0.54 £0. 11 vs 1. 00 £0. 01, P <

0.01), MPIFINH ESCC #9424 miR-203
IR B EMRT T A 1 MAREC0.51 £0.07 vs
0.60 £0.11,P <0.05),{R5-b2H ESCC B A4
t miR-203 AR5 WK T k4 0. 51 =
0.11 s 0.59 £0.09,P <0.05 ), %ML 505
HIATGEIT 3T, 1] miR-203 (2352 FH AR
HHEIT#EX(P>0.05 ) #2).

BESCC tissues

O Adjacent tissues

£

L

Relative miR-203 expression

XS1 XS2 X836 XS89 XS54

B4 5 6IHEAIRA ESCC AL H miR-203 RFKix
Fig. 4 Low expression of miR-203 in 5 typical
ESCC tissue specimens
" P<0.05 """ P<0.01 vs Adjacent tissues

2.3 ESCC 8% % miR-203 & B &5 F R ALK &

15 83 il ESCC 2041 K 83 i 55 40 41 b i) 1
miR-203 BE A9 H B AROIRZS( & 5 ). ESCC 44
miR-203 3 [H i 357 X H Rk 5 b 3 TR o 41 41
[62.65%(52/83 ) vs 7.23%( 6/83),P <0.01 ], I
HAFIIV B ESCC B F R4 40 miR-203 3K )H 3+
XHIEAAREE ST [ WM I 8R4 12%
(16/17 ) vs 54.55%( 36/66 ), P <0.01 ], {4+ 1k40
ESCC 421 miR-203 JE A 3 8 7 X H 34k
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R ZE T HE 4L 75. 00% ( 33/44 ) vs 48.
72%(19/39 ),P <0.05 |, $ZREAERS Ml BT

T, &40 ESCC H miR-203 J:H B3 X H
AR AN BAGG IR X(P>0.05 ) £2),

%2 AESCC A4t miR-203 FIRZFMBEELRES ERFESFTENXZR

Tab. 2 Expression and methylation status of miR-203 in human ESCC tissues and their

relationship with clinicopathologic features of ESCC

Expression of

Methylation of miR-203 gene

Feature miR-203
N xxs P N n( %) X P

Age( t/a)

<60 25 0.53£0.12 45 29(64.44)

> 60 25 0.55+0.11 -0.59 0.56 38 23(60.53) 0.14  0.71
Gender

Male 36 0.54+0.12 61  39(63.93)

Female 14 0.56+0.09 -0.63 0.53 22 13(59.09) 0.16  0.68
Differentiation

Well-moderatey 20 0.59 £0.09 39 19(48.72)

Poorly 30 0.51+0.11 -2.87 0.01 44 33(75.00) 6.10 0.0l
TNM

I+1 42 0.60=+0.11 66  36(54.55)

M+ 8 0.51+0.07 6.25  0.02 17 16(94.12) 9.05  0.003

miR-203 3 K )5 8 T X & A= H R4k i) ESCC 41
A, miR-203 £ ik w W H KT R & A4 W L1 i
ESCCZHZ( 0.51 £0.11 vs 0.62 £0.08,P <0.05 ).

Bl5 ESCC AL+ miR-203 EEHPEWRE
Fig .5 Methylation status of miR-203 gene in ESCC tissues
Casel : Methylated; Case2: Hemi-Methylated;
Case3: Unmethylated; PC: Positive control;
BC: Blank control; M: Methylated; U: Unmethylated;
MA: 100 bp DNA marker

Ty

B KA BB R L B a2
TSRS -LIOBANE bR | 75 4 BROEE b8 9 78 2% rh
BN I 90% KR E 2L ESCC R A
Ji( esophageal adenocarcinoma, EA ), pa |7 R e

ESCC®' . FREIRE A B & A R A SE R
B E R Z—, B R e R BT 355 5l
20.14/10 J7F116.7/10 J3 "0 [FRE, f TR 489
JEtZE, BRI S AR AR AN 10% . FI
TR BRI AR R O B Be T oY B
FEEIPGE . BFZE T, miRNA AT DA A 2
SR SER, vT S ) bR B A AR R AL RS | A
A BURAIRARR T TR B, 2 Uhast 1% 2 PR 2 AL L
J& CpG &1 5% W 34k, 43 T BB & 530 miRNA %
IRE AR P E LR 2

miR-203 FEAS [F) A4 A e v 3R I8 R[], 7E—
A el S =3y N O I (1T [R50, L A e
s TR R e U A i S A — 2t
R IR T Bk B, gt B e R S
FIFLARIE " 45 Feber %5 VK B, miR-203 7524
JiRdEE A1 ESCC #H 4 rp Rk & IE W H AW 10% ~
50% , 427~ miR-203 75 & 8 9 v] He B A e 2L A
(IIRE . Yuan 25 23— & 9, 75 TE1 .EC109 48
MI F H miR-203 FKIATRAK, 5% 44 miR-203 H4LL4)
J 20 AT A B T 2 A DR T L ) S T R R SR
PR TR, R B & B miR-203 J2 3 1 ANp63
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( P53 GG — 51 )4 005530 it 5 40 ) 12 79
A A3 5 , [ FE R 78 miR-203 1 RE & 15 2 e 3k
HEER . BT R A o805 S i) £ 487 968 4 i 3R 38
D OREAR R /N, N B TS 4 B miR-203 i R FE
ESCCH R B G . I miR-203 7E ESCC
() ELAARZRIB G O, A 53 38 0 SC A 2 i PCR 17 1%
HRA T HAEE AR T miR-203 R INTE
A5 R R 7R R AR Ab LY ESCC 21 i &
miR-203 A IB BRI AEAR . [R]IhE AE X 45 R4 o
1) ESCC ZH ZUHE A A Il miR-203 1Y 3K ik, & B
miR-203 7E ESCC 44U A3k i 3 IK Tom a5 414,
FE/R miR-203 7 ESCC H A i 3 2k g 6 ] () 4
JH,3% 5 Feber 25 " H1 Yuan 25 2 (i BIF 55 25 S A —
. HT miR203 FHISILHE MG 3 F X & & CpG
B HEM miR-203 ik 8 AT i85 Hgm % 3L 8 S 30
T P AL A 56 . Furuta 254 R B, 16 T
Y HIEET, FH miR-203 4a i LN S 3+ IX & H 34k
A5 miR-203 AULER, [R] Bl 2 T R 3E ) ABCEL
FEIN A A= K 32 2040, S SO A R ) 4 i A
G,-S KI5 . Saini 25 AIESE , 76 B2 eI 40 il &
miR-203 FEHJH 31§ CpG & A& A H 34k, i T3
miR-203 K3k, J- 6 E Akr2 Fl Src J& miR-203 7£
% PO g I A 5 22 9 3R 1T AR IR miR-203 LA
Ja B F X H AL A [F] B A B Ak FT Sre R IE 1
BN, miR-203 R Ik B9 52 AT LA ] 55 e g 440 A R
WaH GERS RZE, 5 T A M R R A A T
A C miR-203 76 &8 th 2R3k T R ) RS A% 2 L
il MR B . ASARF ST MSP O g T B AR
A0 & P miR-203 FE KA B RALR S, BB
YES-2 4l 1 miR-203 3 PH 0 A 58 4 AR
HA YR 2 P miR-203 JEH 3T X 254 i
FEAIRTS s & 5-Aza-dC A5, YES-2 40 il o miR-
203 & A H I AL R BE R AIG, TEL . TE13 \Ec109 . T. TN
U £ A9 2 M 22 TP miR-203 FE DR % 73 Sy Al R Ak
R 4R 4E75, DNA I EAL AT B2 ESCC ' miR-
203 LR T B FEHLE 2 —. AT R B A
T 83 Xt ESCC 4141 fndiE 57 41 21 b miR-203 & [A
Ja B F XA B 3EARIRES , & B ESCC 44 miR-203
S T X H LR B3 T s A 2L, R4
7 miR-203 FRik T AT g5 HR 2+ X 1 5 0 H 3
YRR G

AWFFELE R, YES-2 41 £ P il B b e
ot it AT HIEETRE R (1) TR
YL R H miR-203 FEPH & A B IR A CpG i 5 7]
REANIA], [A]— CpG o7 s AEAN W] () 40 25 v R SR AR

AREARIA] 5( 2) W] RE S B T 25 30 ik RAR 8 25 W 1
FHES a5, AN 2 D 56 4 3 7 HY 364k DT S5 3508 58
SHIARIRES ;(3) FTREAEZE AL ML L R VE -+
miR-203 FERFHF IR T, indi & 1 S WAL AE

B AR R G 3T X CpG B 1 5 =
FAL T B S 3L miR-203 78 ESCC H 23 MK 1 &
BIHLH Z —, miR-203 A 0l B84 & & 9 19 2 12 W
PRALA R A Y Ahn A, O HE S 25 W 2 E miR-
203 F£H i 31 H BARIRES TT B R 1 B 9 1R T
PTG LS
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