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BB F 2 HA v ye 40 7t 32 PR 2 1 % DNA F SE A0S 20 S5 5 5028 J9T 5 500 I A S JE PR D RE S M RS 5 g &
A 5 R R L ASBIF S e A I 45 IR 2 iU 5 (esophageal squamous cell carcinomas, ESCC)ZH #H b i I i 72 7
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[ Abstract] Background and purpose: As one of the important epigenetic phenomena, DNA methylation
plays an important regulatory function for the expression of genes. Study shows that abnormal changes of DNA methy-
lation patterns of normal tumor cell genome leads to dysfunction of cancer related gene, and this may be associated
with tumor occurrence and development. The study investigated the promoter methylation and expression of caveolin-1
(CAV-1) gene in esophageal squamous cell carcinoma (ESCC), and to elucidate its role in ESCC. Methods: We used
MSP approach, RT-PCR, and immunohistochemistry method respectively to examine the methylation status of the 5’CpG
island of CAV-1 gene and its expression at mRNA and protein levels in tumors and corresponding normal tissues.
Results: CAV-1 mRNA expression in tumor tissues (0.86+0.56) was significantly higher than that in corresponding
normal tissues (0.40+0.36, P<0.05). The mRNA expression of CAV-1 was correlated with status of lymphatic metastasis
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and TNM stage of ESCC patients (£<0.05). The protein expression of CAV-1 in tumor specimens (66.7%, 34/51) was
significantly higher than that in corresponding normal tissues (15.7%, 8/51, P<0.01). The protein expression of CAV-1

was significantly associated with lymphatic metastasis of ESCC (P<0.05), however, it was not associated with differen-

tiation and TNM stage (P>0.05). The promoter methylation frequency of CAV-1 in tumor specimens was 2.0% (1/51),

and the methylation phenomenon has not been found in corresponding normal tissues. The promoter methylation fre-

quency of CAV-1 in tumor specimens showed no significant difference compared with the corresponding normal tissues

(P>0.05). Conclusion: The mRNA and protein expression of CAV-1 in tumor specimens was significantly higher than

that in corresponding normal tissues. Aberrant high expression of CAV-1 has played a certain role in promoting tumori-

genesis and lymph node metastasis. The expression both in ESCC and corresponding normal tissues has no correlation

with the promoter methylation status.
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F KW A 12 EMerck A |)) . EE0E A
F[FESigmaAF]); WALER DA (W F 3£ E Sigma

Ay, WizardDNA 24k 57 & (O H 25 [
Promega/\F]). TRIzol(4 H 3& [ Invit ro2gen),
A S IEETE T AR A Rt
CAV-1Z wiFEHTAR (1 A 2% [ Santa Cruz/\ A);
g 2R AL YL £ R Y BIVFH 280 4 28 20 24U fb 2= SPisk
Mg, ARSI AR AR KA FE,
1.12 BFFAT R AnAr AR R

HAUFR AT o BT A B BL R 22 5 D BE B
2008—20 1 4R (| i & 8 TR B, L5149,
Hrh 374, k14 ], k45 ~74%, F
PIAEW859.3% o 115 8 38 180 U 2H )i e kb
AN IR 55 18 F AL 24, il Rai¥R s
TP FTTY o T ARDIBRRAS — A 70 1B R 2
THRCABRARR, JaiE1-80 CARME KA AL
FEHDNA N RNA, —F 43R FH10% P 4 R
IR e, W R E RS SO A E . NI THES
M H 2 bR, HEGL (A 288 FL B2
Wik SCIR 2 2R B8R SR A0 e, TSR A ZU
IEHBEERR E R H IR EPRPUETE (UICC)
PRUEFATTNMI I, 5141 e v 1 51041
(0%), T1140f1(78.4%), MIIHI104(19.6%),
IVHALH(2.0%) . M4l 2050 50R . ik
161 (31.4%), H501465141(9.8%), fK45r4k304]
(58.8%).

1.2 A&
1.2.1 RT-PCR #MCAV-1 mRNA#) £ A&

Fie TRIzo i 5] 156 B 45 $2 BB RN A (3 [
Invitrogen/A ), F5 W X7 & (Reverse
Transcription System A3500, 3&[EPromega/\ )
Ui BB L BIAE , B RNA S S i cDNA



(F @BER L) 2014555248510

791

GAPDHYE R INZ IR, 519 MR KR LR,
WPCR” WA T2% I A HEEE R FEL VK, >R HIGel
work22 IDF:, X H Ik El§ H CAV-1 1 ik it
e, LACAV-14571 (16 % 5 GAPDH
S5 IG5 FE LAY LUABAE A CAV- DR (R AR 2R
STy 8
1.2.2 a4 7 ik A M CAV-1%& G k&

4 ~5 pm AT R E B K, 3%
PR it ok 4R A SR P P R P o S A Y, SR
pH=9.0/EDTAZE M A7 5 FE b it iz &2
2 min, RTNMA —PL (B NCAV-1Z LT
) TAEMAEL - 1007 B S AH R A= W R Ak — B
B ALY EE AR ICH) =90, DABRf, HoAk
WY MAZ, WRUBK, BEI, R
F o PBSHUR—PifERas (XTI, H 2P B[]
o A EHIBAPE] AR R BRAE X R
123  $ARHEHFHPCRMSP) *' ik

13 /G b o B U 4H 20 e 5 1E W 4
ZUENAIDNA, B PHARL ~ 10 ng DNAH]
3 mol/L NaOHZFPEAH | T 10 mmol/L& iR
3 mmol/LWEAi R Z 44 h50 CKil, ZRIuEAW
fit . SR, HWizard DNA# k57 & 4lifk £
W R A AL B DNA 2300 75 iR A b b 3
J5, DNAHCHAS AU, TFERKICpGE k4=
LI, WIANBE & AR Pl AR, AR 4 b e 2
WA B H S AL AR H A [, R 5
PR A A Al ELAR S )7 51 Bl KR
WL, P =P 22%B eI vk, UV
T8I FEL UK G S BB O3 AT R etk AT BB 53T
M SP [H P Xt FE SR FH IE 5 NI A A% 4 i 2 PR 21

DNAZ: H AL (Sss T )AbBELLF 1 7PCR, A
P R FH 2K TR K B DN A B 4T PCR
A TMSPARE I ) i f ], BEALEEH 0%
AHEAT A S
1.3 Sit=#4biE

K HISPSS 13.0%K -t X i 47 581
Mro S4LR M2 5 H I T 0T, MtEs
MoK HISpearman/p Ay, XU, P<0.0542%
SAEGFE L

2 g5 3B

2.1 BEEHCAV-1 mRNAFKIA
I 5 1991 045 93 £H 23 B R N 1) 9 5 2H 21
H1CAV-1 mRNARKEHL (&), CAV-1 mRNA
T 45 8 IV 55 1E 4120 rh f R a8 4 i ol
0.86+0.56f10.40+0.36, A& ML P CAV-1
mRNAZR AT & T 57 IE R 2, 2812
FAGITHE(P<0.05), FEREHHREHA T,
CAV-1 mRNAZKIL 5 B H 1k 4557 7% Ml IR
A J(P<0.05), 115 iR LS AR B
SRR RN TE(P>0.05, $£2),
1 2

3

C N C N C N

B 1 RESHEALHCA-INRIE
Fig. 1 mRNA analysis of CAV-1 gene and GAPDH in ESCC
tissues

C: ESCC tissues; N: Corresponding adjacent non-cancerous
tissues.1: Patient 1; 2: Patient 2; 3: Patient 3.

#& 1 RT-PCREMSP3| #1552 K1 & 14
Tab.1 The primer sequence and reaction condition of RT-PCR and MSP

Types Primer sequence Annealing temperature/C Product size/bp
RT-PCR
F: 5’-~AGACGAGCTGAGCGAGAA-3’
CAV-1 57 216

R: 5’-GCAGACAGCAAGCGGTAA-3’

F: 5>-AGGTGAAGGTCGGAGTCAACG-3’
GAPDH 56.7 104
R: 5’-AGGGGTCATTGATGGCAACA-3’

MSP
. F: 5’-GGTATTTTTGTAGGCGCGTC-3’
Methylation 58 198
R: 5’-AACGAAAAACGCCCGCAACG-3’
F: 5’-ATTGGGTATTTTTGTAGGTGTGTT-3’

Unmethylation 56 202
R: 5>-AACAAAAAACACCCACAACA-3’

F: Forward primer; R: Reverse primer.
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x2 BESHEALHCAV-1 mRNARE S EF IR KRIEFIEN
ES
Tab.2 The correlation of mRNA expression of CAV-1 and
ESCC clinical pathological characteristic
Expression of CAV-1

Group n mRNA P value
Agelyear 0.996
<59 26 0.86+0.49
=59 25 0.86+0.63
Gender 0.416
Male 37 0.82+0.52
Female 14 0.96+0.66
Lymph node status 0.001
Positive 34 1.03+0.54
Negative 17 0.51+0.43
Differentiation 0.795
Well/moderate 21 0.83+0.65
Poor 30 0.88+0.49
TNM stage 0.000
[+ 40 0.70+0.45
+1v 11 1.42+0.59

2.2 AEEPCAV-1 EARIZE

CAV-1 & H e ik Y o h 40 i i 2 (o1&
2), SIBIEEBEALIH, 3MFICAV-17E Kk
FAPE, BHMERIAARN66.7%(34/51), IEH EER
ML A 8 I CAV-1 8 FRIAFHTE, PHPERIE R
F15.7%(8/51), BERAHLCAV-15E H HER

KRB E S TIEHEERHEHSUPCAV-1EH &
IKBAPER(P<0.0)TERE i, CAV-1EH#R
K5 BRE IR SR LA D(P<0.05), T
SHACRRIETC R (P>0.05, %

IR i A 73S A2 21

3),
x3 BESHEAARCAV-IZARES BEIGREHERNEXE
Tab.3 The correlation of protein expression of CAV-1 and

ESCC clinical pathological characteristic

Protein expression of CAV-1

Group " n (%) P value
Agel/year 0.369
<59 27 19(70.4)
=59 24 14(58.3)
Gender 0.657
Male 37 24(64.9)
Female 14 10(71.4)
Lymph node status 0.000
Positive 35 30(85.7)
Negative 16 4(33.3)
Differentiation 1.000
Well/moderate 21 14(19.0)
Poor 30 20(66.7)
TNM stage 0.229
1+0 40 25(62.5)
m+1v 11 9(81.8)

23 AESERCAIEERPELKS
Z2UCSCIFHIG R K& FLCAV-1FE R LE R 1535
I3 )8 3 F KR —AN T HIIE300 bpyla N & &
CGEHIRITS), HEERiE20%LL (3),
M CAV- 135 e 4L 20 i ek A vl g
FHCpG i H b A X, E— 2RI FIMSPIR
2, WAty K T MSPIX I (-152 & +49)fif
S SRR o G 5 SR & S L9 1 e A
2 {UF LB HH T SRS, R
$72.0% (1/51)- ﬁﬁ*ﬁﬁﬁ%iﬁﬂﬁéﬂﬁﬁiﬂﬂiﬁfﬂﬁ
Eﬁﬁﬁﬂzi'ﬂﬁﬁﬁﬁ%m

Fig.2 Protein analysis of CAV-1 gene in ESCC and corresponding adjacent non-cancerous tissues (EliVision, x400)

A: Negative expression of CAV-1 in corresponding adjacent non-cancerous tissues. B: Positive expression of CAV-1 in corresponding adjacent
non-cancerous tissues. C: Negative expression of CAV-1 in ESCC tissues. D: Positive expression of CAV-1 in ESCC tissues.
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Fig.3 CAV-1 CpG island prediction results
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WAHSUH 22 R g7 3 L (P>0.05).,

CAV-1FEAN T NG 4R 7931.1, X5+
JRHE 21 x 107 ~ 240 x 10°, 41K:37 392 bp, &
3V HmRNA4K2 723 bp, G140
178 B PR TR FL N AR BT . CAV-1J2 20 A o <7
P 5y . Caveolins R AL G 3Fp W7 A
CAV-1, CAV-2FICAV-3, HHICAV-1 « fIB 2
RS, BS540 MMETE R, PN
BRE ST KRR YICAV-15 i
BABEMIE, CAV-UERZERF s i mIgen
WY, MmN EE . KRhEES
HEEMEH.

VI RIFFT & B, CAV-1IH1 40 i i)
AR RHGE, EAG TR . SRR F
TREERN, CAV-17E0m s | FLlE . A
L AR P A T ER, BAMY LRt
LRI G I . AFFEIRIE, CAV-17E45 1
fdE T TR S rb T B A 1 R A R A
Hl. YangZs V) pmioe © 4ES2 0 3 T CAV-1
TE 22 BRI R0 T 910 B s 240 v 2o 3Rk 1)
XA S M AR L, 22 R LFIP132L
F PR 57, 28788 1 3FRAS []) ) AL il 5 C AV- 1 g 4100 1
TEREEA X,

AW KR IN, CAV-1F: N TE % W b
mRNA K & A3 W i 5 T8 55 1E 7 R A
2V, ZIE B R e IR TR Y & A Bk L 2
RS T —E e ER . Bitk, CAV-I7E
S g v o AR R AR T AE O — g
JibEg v s A R R AR, B R VR T
fiE 5 MoRg dH 2R TR TRl A O . T HL MRS A0
UL IRAT R B, R Bk 7w
PI 5z B RS TG G . X T RE S R4

TEWTTE RS AR A R P SR BRAT 5

B2, FATRHIFEIRR Y CAV- 1/ P 54
WRAEARE S RIS, AR B hRA
BAEH EE RIS, R CAV-1 R P &
A KEATREA e, I HCAV-15E A
TE BB IR Y T ] RE TS 5 2 A R
AN BT, o0 AR 1) B 400 9 75 a2 W e
FWr s BA B EE X,

(& % X Bt
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