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Abstract

AIM: To investigate the correlation between heat
shock protein 90a (HSP90a) expression and
invasion and metastasis of esophageal cell carci-
noma.

METHODS: The differential expression of
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HSP90a mRNA and protein was tested by
RT-PCR and Western blot, respectively, in
esophageal cell carcinoma cell lines with dif-
ferent invasive ability (CE81T-0 and CE81T-4).
An siRNA targeting HSP90o was transfected
into CE81T-4 cells, and cells transfected with
a negative control and non-transfected cells
were used as controls. The expression of
HSP90a. mRNA and protein was tested by RT-
PCR and Western blot in these three groups
of cells. The viability of cells was examined by
MTT assay; cell cycle and apoptosis were ana-
lyzed by flow cytometry; and the changes in
migration and invasion of CE81T-4 cells after
transfection were tested by scratch assay and
Transwell assay.

RESULTS: The expression levels of HSP90a
mRNA and protein in CE81T-4 cells were sig-
nificantly higher than those in CE81T-0 cells
(P < 0.05). After HSP90a siRNA transfection in
EC81T-4 cells, RT-PCR and Western blot analy-
ses showed that the levels of HSP90o mRNA
and protein expression were significantly lower
in the experimental than in the blank control
and negative control group (P < 0.05). MTT as-
say showed that cell proliferation ability in the
experimental group was significantly lower
compared with the other two groups (P < 0.05).
Cell apoptosis rate was significantly higher in
the experimental group compared with other
two groups (P < 0.05). HSP90a siRNA trans-
fection resulted in cell cycle arrest in G,/ G,
phase. Transwell invasion assay indicated that
number of cells penetrating the polycarbonate
membrane was significantly lower in the experi-
mental group than in the other two groups (P <
0.05). In addition, the migration ability of cells in
the experimental group was significantly lower
compared with the other two groups.

CONCLUSION: Down-regulation of expression
of HSP90a may reduce invasion and metastasis
of esophageal cell carcinoma cells.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.

¥ 2 %4

(esopha-
geal carcinoma,
EC)

N

(heat shock
protein, HSP)
ATP

HSP27.
HSP70. HSP90

. HSP90

HSP90«
HSP90B,

HSP90o
HSP90p

m @17 RA

s >

2014-11-08 | Volume 22 | Issue 31 |



4720 ISSN 1009-3079 (print) ISSN 2219-2859 (online) 2014 11 8 22 31
b . H . . -
u A B G K_ey Words: Esoph_ageal carcinoma; HSP90q; Inva HSP90a) (esophageal carcinoma,
sion and metastasis
EC) , RNA
HSP90a EC Guo Y, Li XJ, Zhang QQ, Zhang ZQ. Correlation between HSP90a EC N
HSP90o expression and invasion and metastasis of , EC
. i esophageal cancer cells. Shijie Huaren Xiaohua Zazhi
SIIENCA HSPO0O 0014, 22(31): 4719-4725 URL: http:// www.wignet. G/G, , EC
com/1009-3079/22/4719.asp DOI: http://dx.doi.
org/10.11569/wcjd.v22.i31.4719
. HSP90a

Ba: 90au(heat shock protein
90a, HSP90«) (esophageal carcinoma,
EC)
ik RT-PCR Western blot
HSP90« EC

CE81T-0 CES8IT-4 mRNA

; siRNA-

HSP90o, CES81T-4 ,

N N ; RT-PCR

Western blot 3 HSP90o. mRNA

. MTT 3 ,

Transwell
CE81T-4

Z58: CESIT-4 HSP90aw mRNA
CE81T-0
(P<0.05); siRNA-HSP90q CE81T-4
, RT-PCR Western blot 3

, HSP900, mRNA
(P<0.05); MTT :

(P<0.05); HSP90a

, 32.67%,
(P<0.05);

G,/G, ; Transwell

(P<0.05);

,72h
£5i8: HSP90a. EC
© 2014
: HSP90q;

90a(heat shock protein 90a,

Baishideng® WCJD | www.wjgnet.com

2014; 22(31): 4719-4725 URL: http://www.wjgnet.
com/1009-3079/22/4719.asp DOI: http://dx.doi.
org/10.11569/wcjd.v22.i31.4719

0 31

£ EJ# (esophageal carcinoma, EC)J& /Hik R
DL R 2 —, Hp [ 2 et R E CH ey
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SHECHEFITMEERNEY. HiTRIMSEC
HRRERIERNER., £A. BFATZ
Foft, 4: RasHEIN™, J: 5 48 25 (i (matrix metal-
loproteinase, MMP)Z R, I N i 4o 2B K
[A“T-(vascular endothelial growth factor, VEGF)"4%,
{HER = e 2 1507 HbR. H ATECHIE R ML A
TR, T ERE— . KRR FL R RHS P90
EBRE. . TESUE. S 2 MRt
Mgt B ERE, 25 T ERRIES %
Rl A FULE P P s A2 28 0 [F) I E C4H R
R ILHS POOOE (1 12 3% JICE8 1 T-4 4 il fr) b 4
LB M HRNAT IR, @5 vk H] &2
ZZECHI UCE81 T-4HHSP90c (13 R 3k, W 5%
HSP90c 5 H T ER J5 X E CAH M A= 2 MR 1 2
i AR ITHS P90 RAE X E CA L F4 72 1= 2% fit
IR, HECHIE KA TT #E fEER 4.

1 #RRTE

1.1 EC4iffl &: CE81T-45CE8IT-0N &%
T A 125 2 K2 B A b R 40 A R B 1 SR I A 2
FHEEY DMEME; FREE . A4 i (fetal calf
serum, FBS)IY T GibicoA#]; 40 . F1
FN & T IU#E A F]; MTT. Western blot —Ji
X7 & . Lipofectamine™ 2000, Opti-MEMI¥J
FInvitrogen/ 7); RIPAZL#ET . PCRy44li4k
RGN T B 2250 A 7); primeScript™ one step
RT-PCR kit. SYBR Green PCR premix. DNA
MarkerJFTaKaRa=% ) T2 A R A #]; Tran-
swel/NE Il T Millicell A A); HSP9Oo fdi A%
i FE BRI T Cell Signal Technology /A 7).
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1.2
1.2.1 : NEC4fECE81T-45CE81T-0
BEMT E510%M0 4 G g 4Ed, 37 C,
5%CO 5 7740 Fh 5 9%, XA KA T S8
1.2.2 RT-PCR HSP90a 5| ¥J7%1: LiiE5|9:
5-CTGCTTATTTGGTTGCTGAGAAAGT-3',
NWEEI¥: 5-TCCTTTATTCTTCGTTCCTC-
CAAG-3'". BUSRNA 2 pg/LBk{Ti¥ 5 5%, BlcDNA
2 uLY HHSPI0 LA 7 51, LhB-actiny P HE.
HUP CRP= W)t AT B vk, &R R4 B
fii, oA 4s

1.2.3 Western blot  : (30 mgE A& W5 L
FE, 10%SD S-SR IABE LA ik 0 5y, i E
PVDFJ#, 37 CH 60 min. JIA1 : 25058 (1)
P ANHSPIO0 % FLFEPLA, 4 CH AR, —4t
I E30 min, KOGHINEE E&WTERE, HAKLLE
S FH B AR AT, AT K FEAE
124 . e CES1 T4 TIN5 G, 43Ry
SEAOZH . BT IR e 2 xR & 4H F Opti-
MEMAHREST B ffIsiRNAFILipofectamine™ 2000.
#2520 DA B IsiRNA ) AL ipofectamine ™
20005 BN &, = iR BT 520 min. K siRNA-
Lipofectamine™ 20005 &4 LAEEFL600 pnL3% 5 )
TN 2H 5 G M £, e G 58 S 4k S5 7.
HBEINTPATHAL.

1.2.5 : FHRT-PCR K¢ Western blotf&ll32H
Y (SEEG A . S R R L B ) R4
mRNAZKFFE H UK RIEZ 5, BiE&®
LR, J5ikIE L

1.2.6 (MTT) il
LIS A0 AR T 96 LR, 43 Tl 7E B 7R 5 11124
48, 72 h, FAFMALYEE IMAMTT AXDMSO, fE
490 nm K FHBEARCI 5E % FLIOE B (A)E,
kR

1.2.7 : HUEE Y JE 48 hifI3ZH 41, 75
mL/LUKR £ g4 “C i @ i 2. 1) 455 0 240 i o
RNase AVEWR 537 ‘CKIE, G PItiE. i APIS:
W4 CHREGHEE . H 4 M AR IIDN A-PI
WOCHRE, KR P K 488 nm.

1.2.8 c BV YL S48 hi3 440 i,
FH1x Annexin V&G40, A Annexin
V-FITCHAW, 4 CEOLIEE, IAPIYEW G
4 CHEEEI E S min. FH U 40 B ASORE .

1.2.9 C UYL IR 24 hiI34H 4, A 10
WL TG BT A Sk A2 B LR R I — 2% LR, W IRTEAL
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B M AN55). S B N W RIIE 5 &
S 5 B Ll B — SO L o bR e, 43 BITEO
24, 48. 72 hEZANMRIIR &4, AT R =
RIIR B8 ISR 1) 18 G T8
1.2.10 Transwell /& #MZ 28 S5 HUFE Y f524 hir)3
21 41 P, 200 BRARUINL TS 5% 97 12 i 7 A1) % 4 A B
fsi Transwell /)N 25 H R 5 7K Ak, K 248 i =
F/NE AL MAS00 uLE 10% 0624 M35 185 77 )
TEIR)Z, WE36 h. #E FEREER LRZ
ZBANML, INGE SR e, TR0 B BB T W%
HtH

AR HEEFHSPSS13.040 112
AT A, TR TRER -l mean £ SDTE AL
Fon, PIYLIA) 2 R R FHAG 56, 320 2 18] % # A]
R ERE, P<0.05 R % R BA Gt R L.

2 B8
2.1 CE81T-4 CE8IT-0 HSP90a mRNA
CE81T-44H i " HSP90a
FImRNA A KT (1.8107£0.4579) 8 & &
FCE81T-0(0.5306+0.08249)(P<0.05)(K1A).
CES81T-44l ffg FHHS P90 £ [ T 1A 7K F-(0.842
+0.073) 8 & 5= T-CE81T-0(0.0085 +0.00092), %
A G E X (P<0.05)(E1B).
22 CE8IT-4 3 HSP90o. mRNA
TUHHSP90a mRNAK]
FIEHE(0.01572+£0.00266) B B A% T 25 ([ X IR
£H,(0.03318 £0.00942) H1 B 1 %F BE £H(0.03250 +
0.00252), HZER¥HF R E X P = 0.020, P
= 0.026)(K2A). SLIRHHSPI0aEE MR IEE
(0.007610.00034) B 2 A% - B P %4 B8 2H.(0.550
+0.094)F1 2 A X IEALHS P90 M(0.722 +
0.062), HZESHH G5 E L@ = 0.000, P =

0.000)(&2B).
2.3 MTT 3 L3

24 hJiE 320 Lb B4 M 3 B RE D E A B 2 R
(P>0.05), fEEGL)E48. 72 96 hsLu6 21 40 g
VA RE SR A B A . T X 4 R
(P<0.05)(FR1).
2.4 3

55288 ) BRZEL RN 3 L B PR IR L, e
siRNA-HS P90 ) S 56 2H 41 Jifd B B &2 51 A 441 e
JE AR . 7E 25 (A X R 4L G /G 3 40 it L 51 11
P15 N65.930% £ 0.862%, 7E B % 8 41 v
H66.900%+0.556%, ¥ 4tsiRN A-HSPI0o L5

sl LARE
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" 'glcifrﬁi =1 REAGRENERAMENEKERN (mean +SD)
HSP90a
RNA B8] SCIG4A PAMENXSIRLA EEXIRA PE
24 h 1.612+ 0.067 1.517+ 0.058 1.584+ 0.081 0.298
. 48 h 1.816+ 0.036 2.157+ 0.080 2.290+ 0.073 0.001
72 h 1.985+ 0.094 2.496+ 0.071 2.437+ 0.087 0.009
96 h 2.207+ 0.089 2.652+ 0.066 2.617+ 0.065 0.000
P 3
+® 2 FEREIAMEMNATENBIRERER (mean + SD, %)
2 ‘BIRERNAE DT
£ G/ MBS PE  G/MB  PE
65.93+ 0.862° 0.004 4.70+ 1.743° 0.002 29.43+ 1.050° 0.028
66.90+ 0.556° 0.008 1.73+ 0.839° 0.001 31.37+ 0.503° 0.074
72.00+ 2.606 13.67+ 8.589 14.33+ 6.158
°P<0.05 vs (Gy/G,); P<0.05 vs (S); °P<0.05 vs (GIM).
Al 2 3 4 5 6 M bp Abp M 1 2 3 6 8 9
500
>00 400
300 200
200 150
100 50
50
B 1 2 3 4 5 6 B 1 2 3 4 5 6 7 8 9
Lor DCE81T-4 1.0r O
] B CE81T-0 ]
0.8+ - 0.8+t =
0.6 0.6
0.4 0.4+
0.2+ 0.2+
0 ol
41 5 2 6 3 147 25 8 369
1 CE81T-4.5CE81T-04BfRAIHSP900. MRNAFIZE IR 2 SiRNARSZRCESIT-4/532A4MEBAHSP900. mMRNAFDZR
IKZER. A: HSP90a mRNA .1-3: CE81T-4 ;4-6: BHFAXLL. A HSP900,. MRNA ;
CE81T-0 ; M: DNA marker; B: HSP90a. . 1-3: B: HSP90q L 1-3: : 4-6:
CE81T-0 ;4-6:CE81T-4 . 1 7-9: ; M: DNA marker.
A Gy/G Y LB T M N T72.000% = 2% 5 (P =0.004, P = 0.008)(32).
2.606%, SEUH S5XF AL E R ESIT 2.5 3
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3 72 hE3BMIRRIESER. A: ; B
; C:

EXTHA . BV HR A SRa 2 R R AR T
T ZH R AT & 1 L 2693 10519.230% £0.551%
4.87%+1.44%. 32.67%+5.28%. LI 5 ¥
YRR A RAZ WA EZRHGRITFE X
(P = 0.000), AT HEZH RN 23 56 B AH 22 S 0 4
HEERE P =0.151).

2.6 3
S50 25 24 i 11%) # B 1ok R B SR T 0 EZH DA
SRR B TERE YL SE 72 hs, 25 R R LA
T I e ko TR 2L 24 i )R B PR AR L, T S
ZH 4 LRI B P BA i, AT LTRSS P90 BE TR 1
KIKJG, ECH ML RS /) W35 T Fe(&13).
2.7 Transwell 3

S 40 AR 22 1A 4 A4
N76.40 187, BEMT S HKA40310+
5.8/, P<0.05) 5 FHPEXT IR (12937~ 10.11,
P<0.05)(Kl4).
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4 REEIAMIETranswellSLIE L. A: . B:
; C:
3 e

CE81T-4MICE81 T-04tiffl & T & Uk sk H e #2128
RE 1 2 S ECANI(CES1 T-4 1 R 17 2%
R I K T-CE81T-0), HAtERefaE, & TTEC R I
(1) 240 R A 2.

HSPs2&—FATPHE I 7+ HF45, HSP9OZ
HA R SR, 4N R AL T2 AR A
FEIEH A0, HSPOO & 5% 21 41 A i 1A # 1,
HSPOO R LM i 2 U7 I&E M 4T & A R
BT, FE NLIOR AT T SRR 40 06 TR 1 B A R
[R5, AT ERIFAH B Th e . AR A7 AR R
JEAIN 2, EAERR AN, HSPOOAS 75 2R,
BV RT 5 IR S 1 ROk, A MR T M i
S £, XSG E R R K 2 R AE R T M
A r e S B FH (0 R 2 S R, AT R
i (= A AR RN HSPOOAT AN A,
HSP90oFHHSPOOR, ixX P~V A i) 2 JE R 7 41 1Y)

" 2AEE
RNA
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n @50 AHIE N93%, —FtEik86%!"”, HEi & K
HSP90 N
EC * TR 5T RS SRR E AN, Hp EC

RT-PCR  Western
blot HSP90a

EC

CE8IT-0
CE81T-4 mRNA

Jaishideng®

HS P00 5 I8 11 5% 2 5 9 5 ), A 98 &4t i v

7E[H 4, STECHHSP90o . 8] (1) ELARHF 5T
Wb, fEE P, g, A me R R
P AL RR R IIHS P90a S ECH 55 V) #H 52
P, B WA REFRHSP0o 5 £ 4 i JIC % 1)
KR I LECHI MK T Z R KB 7T, A
WA MK E, RICESIT-4RICES1T-0
PIFHECAI M, 1228 )15 =i FICES 1 T-44H fiu
HSP90o I mRNA J £ F K5 /K W] & T2
22 ST ICESIT-041 ffd. #siRNA-HSP90a
ki) 5% Y NCES1T-441 i, RT-PCRFIWestern
blot4s B & K HSPO0a T4t J5 CE8 1 T-4 41 i
HSP90ofEmMRNAFIEE [ /K- FR 1A BE T, @
YRGS A . RIJR LG . Transwel 5256
2 R 9 T AN ] B S 4 SRAUESE T UIBRH S P90
[k v LI ECYl M I 3 5 . 1R ZB R
R T 9 1 e 0 i B BELS EGo/G . AR AL
PERIRATHSPOOEECAN JB I 5 . 1R 22 ik
B R iEE BEER. KN HsiRNAXT
ECIH:PRBIT I L B8 5E | B:hil, Rt I PR
LYW IR T R AL TR R

AR R RHSPIOo NN AEE T i 3¢
PN, HRT DL H R 4 A 3 3l o T A L ab, (it
i 988 20 A PR 1R B RN 5 K2 . A5 W e R0, i 2
HS P90 7K - 78 8 M Ji g o ks S PR 10 T v, 2ONE
KR AR S T4 2% T HS PO A 2 A . A%
ZHF 5T R BHHSPO0o- 5 I8 11 5 A= K e i) 22 ik
T BB YA, HBAPER U R, R
1 3 HS P00 A 1 Ayl R e I8 o 7640 S PPl i
IR TS BT AE L AN AL A5 AN /D 0o S
HIHSPOOT) §E LAk 2L [r) VR 7 R iE I 259 CL 4
BRI FEAE S, )t /R FE AR 3R (G AP K 17- T A
JicHE-17-2% ARG R R R, RNATH A
HA M7 R T AU, 18T R
T AN RSO NIRRT, OO R S R R T
WEFCRE T 2 2 — P50 R Rk A
T DR e S IR L o) frh g D i 24 5 IR 45
T, {H N F siRNA-HSP9OouXT ECHEAT#E [ 75 97 1/
(oE e A W N1 0] (] S A A R
HLHSP90a 5 HIE CAH BRI AT B W A A S8 BA JL
i A 6 25 5 DR B [ YR 9T 5 (9 AR A7 o A SRR
xif He o AT 4%
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