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Abstract: [ Purpose | By comparing genome-wide expression in cervical cancer and normal cervix,to
clarify the molecular tumorigenesis mechanism of Bcl-2,Bcl-xl and ¢-IAP1.[ Methods ] Gene-expression
profiles of 5 samples of cervical cancer and 5 samples of normal cervix were analyzed using oligo mi-
croarray containing 20 000 genes.The differentially expressed genes between the two groups were ana-
lyzed using the Significance Analysis of Microarrays (MAS) in order to get the specifically differentially
expressed apoptosis related genes:Bcl-2, Bel-x] and ¢-IAPI. The apoptosis gene expression presence
was verified by real-time PCR(RT-PCR) and immunohistochemistry(THC). [ Results] Compared to nor-
mal cervix,3 genes of apoptosis signaling pathway,including Bcl-2,Bel-xl and ¢-IAP1 up-regulated in
cervical cancer.[ Conclusions] Proving the occurrence of invasive cervical cancer is a multistep genetic
pathways regulated more complex process of biological molecular marker spectrum of cervical cancer
and screening of tumor marker gene,to study the molecular mechanism of cervical cancer occured in
Xinjiang and the early clinical diagnosis and treatment of cervical cancer has important significance.lt
is helpful for us to get further understanding on the molecular mechanism of development for study of
common differentially expressed genes between them.High expression of IAP family and Bel2 family
anti-apoptotic proteins in cervical cancer tissues may play an important role in cervical cancer anti-
apoptotic mechanisms,and these genes can be used for cervical cancer susceptibility prediction not on-
ly early diagnosis but also disease monitoring.

Subject words:cervical neoplasms;oligo microarray ;real-time PCR ;immunohistochemistry(IHC);Bel-2;
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Primer A 5| %), fii H First Strand Enzyme Mix £ h{
First strand ¢cDNA .

(2) 4 i Second strand DNA : /i Second Strand
Enzyme Mix ¥ DNA-RNA %% 414 () RNA 85 5% 1k
A Second Strand ¢DNA , & W M5E DNA

(3R AMNEE 6 1 cRNA : LA Second Strand ¢cDNA
K, A T7 Enzyme Mix 45 it cRNA, & ALY
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(4)cRNA 24k . i 1 @ BR 2L cRNA, BR 546 |
it % 2% S50, 3T X cRNA #4778 &

(5)cRNA 7 Befb . cRNA F Befb s 1 2% 58
RN

(6) i Fr %22 T Uk 4 0 225 VR A
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LHGURNIE s S SN IBUE RNA 38 5o FY 7 A
JBE L UK E R R SR A0 3 0l O B AE i, BCAL RNA
Lwg, HEAT R, 5% 4= FRUE I 5 0647 . DNA & 0, B 1%
cDNA # T -20°CIR4F . K] SYBER Green i 13 %t
7, 9 B PCR X (ABI7500) & % H iy 2 K F1 1y
Z 3L, PCR WK Z N 25ul, 10xPCR Buffer 2.5ul,
25mmol/L, MgCl, 1.5pl, 10mmol/L. ANTP 0.51, 10nmol/L
Primer 1pl,Inmol/LL Probe 2.5ul,5pl/L Tag 0.25pul,
cDNA 2.5ul, JC B 281K 15l SR 25 4 . 94°CAE t
S5min, 94°C 30s,58°C 45s,72°C 30s, 3L 40 MG IR, 76
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Table 1 Primer sequences

Genes Primers Length Bases Annealing temperature(°C)
Beta-actin-F ACTTAGTTGCGTTACACCCTT 21 155hp 56.0
Beta-actin-R GTCACCTTCACCGTTCCA 18 57.0
Bel-2-F CGACGACTTCTCCCGCCGCTACCGC 25 318hp 72.0
Bel-2-R CCGCATGCTGGGGCCGTACAGTTCC 25 71.0
Bel-xI-F CTGTGCGTGGAAAGCGTAG 19 60.0
Bel-xI-R CTCGGCTGCTGCATTGTTC 19 159bp 60.0
c-IAP1-F TTGTCAACTTCAGATACCACTGGAG 25 62.0
c-IAP1-R CAAGGCAGATTTAACCACAGGTG 23 123bp 58.0
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& (12 DAKO A ) Envision™ — 5 & (—
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Figure 1 Cluster analysis of uygur cervical cancer and
normal cervix differentially expressed genes
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A PR 20 R S s 8 o e T S 2 2 R
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Feik, Horb IR AH s S A2 Belxl ik
RO HARR A H U ) 271 f5, AT UG E B
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4.68 15 ; A 5L e S A 21D Bel-2 Rk i &
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G 3E R A e SR LS e-IAPL 3k ERE Fik
AL AU ) 3.91 4%, SCAT SO b e S

c-IAPI ik & 2 B SR A2 H 21 (19 3.39 i, AT UL
Bel-xI, Bel-2 ,c-IAP1 165 i 8V 7 06 — B0k
#3K (Table 2),
2.3 Bcl-2,Bel-xI 0 c-IAP1 mRNA B3R % 5 G K&
BSHWXR

H qPCR 45 ] ‘¥ £ 9% ' Bel-2., Bel-xI
c-IAP1 mRNA (335 Fdifi A 22 &R, &
geiteeortr, 5ESERR S H U L, Bel-x]  Bel-2
Fl c-IAP1 mRNA 75 4 5 /R 6 5 500 2 21 h 1) 3R A
5 AR RO I RS IR B SO A
WL ZE 5 LA O (P<0.05), TEA MR Z5EE A IRLZ
A, R I 00 A e 2 % b ELAR 3K A Belxl Bel-2
Fl c-TIAPI mRNA BYAHXS KB w8 . BEE IR 55
Wi R, B R TG E SUE AU Y Belx], Bel-2 Fil
c-IAP1 mRNA AHXF &R 73 /i1 (Table 3)
24 EHEALARETIERTHLRSF Bel-2,Belxl,
c-IAP1 EAKRIE

K 80k 2% (IHC)Envision 4 ¥ X} 45
1) 509aE A 21 BB AR ZE 41 40 Bel-2 Bel-xl

Table 2 Quantitative real-time PCR validation of apoptosis pathways related gene expression

) . Microarray Real-time PCR
Affy id Symbol  Description Fold change P Fold change P
11717364 _a_at Bel-xI BCL2-like 1 2.71 0.01 4.68 0.01
11721377_x_at Bel-2 B-cell CLL/lymphoma 2 2.25 0.03 2.57 0.03
11732804 _x_at c-IAP1  Baculoviral IAP repeat-containing 2 391 0.02 3.39 0.04

Table 3 Relationship between Bcl-2, Bcl-x1, c-IAP1 mRNA expression and the clinic pathological parameters

Bel-2 BelxI c-IAPI1
Factors N pr b ey P 28 F/p P
Clinic stage
I 11 325 2.35 2.28
| 17  3.14 8.26  <0.05 4.34 8.26  <0.05 280 1728  <0.05
I 17 4.05 11.29 5.05 11.29 6.28 9.63
Pathological differentiation
Low-differentiated 16 0.34 0.68 4.93
Moderately-differentiated 20 0.57 12.59  <0.05 0.55 12.59  <0.05 3.12 236  <0.05
High-differentiated 9 0.46 7.37 0.34 7.37 2.11 12.31
Lymph node metastasis
Yes 20008 5w wos 2 s;m owos 2Y 0 s <005
No 19 037 0.42 2.58
Tumor length(cm)
=4 24 0.85 0.76 4.23
735  <0.05 7.35  <0.05 539  <0.05
<4 21 0.38 0.41 3.14
Muscular infiltration
Deep muscularis 7038 e wos 0 40 wos 7 651 <00s
Shallow muscularis 28  0.69 0.51 3.14
Jif 7B 2 R 2014 £ % 20 £% 12 1 985
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Table 4 Bcl-2,Bcl-xl,c-IAP1 protein expression level in cervical c-IAP1 i%l_L TR, Bel-2 1B 29 Al

cancer and normal cervix tissues |:I 3 ) 5”3 ﬁ E/J I;H I{;E% z“ ﬁ%u jﬂ 55 6%
Gom N W2 il O (s 3 (300t 4 8% 50
Cervical cancer 45 25(55.6%) 27(67.5%)  32(71.1%) (27/45) 14.3% (3/21) ,c-IAP1 43 51 % 71.1%
Normal cervix 21 5(23.8%)  3(143%)  4(19.0%)
2 = 15557 5654 (32/45).19.0%(4/21), ZSIA Gt X
P 0.015 0.000 0.000 (P<0.05)(Table 4,Figure 2~4),
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Table 5 Relationship between clinical features of cervical cancer and Bcl-2,Bcl-xl,c-IAP1 protein expression

Bel-2 Bel-xl c-IAP1
Factors N
n(%) ¥ n(%) e P n(%) e P
Lymph node metastasis
Yes 26 12(46.2) 20(76.9) 23(88.5)
7.348  0.008 6.128  0.008 9.024  0.004
No 19 8(42.1) 7(36.8) 9(47.3)
Tumor length(cm)
=4 24 8(38.1 8(33.3 13(54.2
(38.1) 10.243  0.002 ( ) 10.243  0.002 ( ) 5.620 0.019
<4 21 12(50.0) 19(79.2) 19(90.5)
Pathological differentiation
High-differentiated 16 5(55.6) 4(25.0) 6(43.8)
Moderately-differentiated 20 6(30.0) 6.173 0.017 15(75.0) 8.916 0.003 18(90.0) 11.025 0.001
Low-differentiated 9 9(56.2) 8(88.9) 8(88.9)
Clinic stage
| 11 2(18.2) 3(27.3) 5(45.4)
Il 17 11(64.7) 5.812  0.020 10(58.8) 4.504 0.040 14(824) 8.762 0.001
m 17 12(70.6) 15(88.2) 16(94.1)
Muscular infiltration
Deep muscularis 17 5(29.4) 6(35.3) 9(52.9)
. 4.600 0.032 6.949 0.010 4.391  0.001
Shallow muscularis 28 15(53.6) 21(75.0) 23(82.1)

2.5 Bel-2, Bel-xl #1 ¢-IAP1 B4 FE RIEE iE A
AR EIERSH S HPHRIE

Bel-2 Bel-xl c-TAP1 & [ 78 4 5 /R 5 5 5198 41
SURTRNIG R0 301 A Tk 85 5 58 IR A% I R
G WUZ B KR R b Rk R 22 5% (P<
0.05)., Rl I PR 3 735, Bel-2  Bel-xl  c-IAP1 2§
FI PR 28 R T i A R L AE e B R AR KT
dem SRNLZIEZTE M Bel-2 Bel-x1 .e-TIAP1 45 [ FH 14
FEIR BRI, AN R HL A A AR B 1) 4 IR R U
ZH 41 Bel-2 Bel-xl . c-IAP1 Y BH 1 26 35 R K [H]
(Table 5),
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I TS B YA G, AWESE R Affymetrics ZE 4%
HRRE R, RIS 7RG B SR 5 e Bl A2 2 41
25 7Rk, SR E/R, SHATHCHER c-I-
API1(BIRC2) .Bel-xI (BCL2L1) .Bcl-2 325 ¥ R
T 9 F (B 46 TAP KE M Bel-2 %) 1) % 18
B S AU kAT BB R L TAP KR L 5

MEF2E 2014 5% 20 5% 12 #

c-IAP1 F1 Bel-2 ZE 15470 4 T 1 51 Bel-xl \Bel-2 55 7
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ik, R R Pt 22 5 2B 5L W17 001, A2
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B —2& R AR AR L ZUbR A, T 0 S R A o
A AH B FRAR s NG ) >k B IR (1 R 28 DI e AH
I FE I R AE i, EVH R M 22 F I R kA7
FEAE W 50 0 SR S AN [R) A OGS R e R S e — il
RIGLL g2 R A& A H0E)S B AdEE)
Z IR R RIR W] 1 25 5 SRR BRI S S
By A AR 2 ZUEE [N IR A AR A I S SRS TR
[

FE RS B (4 B 5T 7 v AT R AR R A A R I 4 A
B, Xk e AR A KL RUE B AT 438, AT B TR R S
KRN 5 FHLE | A5 57 Sl B AT 3 — 20 1
AL I AT RE R e g R 2 e R oy A A
J7 BB 1 5
3.1 c-IAP1.Bcl-2 Belxl A EREETER
ERTHLAPRIENESR

AR SCGE LY KA 5 P8 T A CHE R e-IAPI
Bel-2, Bel-xI 5 R #4752 B 9% 0l 28 i I fa 93 21 Ak 2
E— B E 5 AR 5 AR AR U LR
FFE AL ¢-IAPL Bel-xl Bel-2 m ik, 54#H
ZH 2R 45 - —%, Bel-xl 55 Bel-2 A % 5 1Y ¥ 41

ili]3

i

987



Journal of Chinese Oncology,2014,Vol.20,No.12

[FRETE BV 2 iR b A 2k, B4 B AR
EEEH . R Bel-2 A Belxl &8 &4 T Hrid -
YER B HGRARANTR] . Bel-x] X T (40 i 76 5
Bel-2, Hh Bel-xl B9 B ¢ 38 w] DL il 96 1738 %
Bel-2 728 i 3 R v, A 2 3 ok A 3 i 4 i
(R HEFE, T Aok L o e 3 00 L 0 i AR 2 e g K
e kR, c-TAPL TR 5 SR H 4 by ik KH R X
I AT 5520, AS PR 40 e P 4 Ak PR 2 A 0
TR AU E SRR AR AL, R S SUE T c-IAP1 £
RBCE FARAE LU 291 £, SERPOEE BT
SRR, EHIUEAL T -IAP] RIKECE B
HAUhRIR R 239 1, 5B A S5 R —ErEd .

PTAMH E A c-TAP1 JIZAFAE T4 Ff g v
SRR SR N RN S D L
ORI IR AE B P g S5 R L b Rk T
Vazquez-Franco 45 3G I £ 11 1 g A8 25 S i B ik
M7 c-TAP1 ik, & B2 H s & 3 1w
c-TIAP1 2 R A . 15 5 S0 2R3k A HGHE i H A
UL, RYAE 2000 AR A E AT HGE $E R c-IAPL 7R
B HUE RIS E IR A H AR et 2

5o
BRI E SR A R B AR AR 2, R E R
WG E U T c-TAP1 SRk BE SRR AR A 2L, B
c-TAP1 5 gy stk b Bz 40 Mo g (CSCO) Iy & A &k e
A K, 5B TR AR 2L SR A0 M AR LY, R R
YN MR c-TAPT 738 0 S, 16 300 2 201 08 bR 40 A g o
T 69080 T A 1 O R R S O R & R R R )
BLJ7 1A, Belxl Bel-2 2@ i e ki iRz 2 2 501
P YA A2 BIBE TS S, 5 Bel-2 A G Y
bax 5t 2 9l B e ok, 2ok A R E 15 v, B
— RN, e A R B ML T SR SO e R A
PE U1 A0 56 F Y 0 241 21 P Belx] (Bel-2 2 & %Kik,
SIS R 253 — 80, A WFFEIESE Belxl 1 9 4
T-AER E Bel-2 384, BT LA, FRATR N R AETR YT P i
T ER T Belxl 1MT3E Bel-2 # & 9259, Bel-2 78
PR G MR Y AE T b B AR E A, Liu 45
WHoE Bon, S sdRmAR U L, B SR 4l
Bel-2 B3R IKIK V38N . Hagemann 45 ' 7E & #id
i #] Bel-2 Fl bax 335 T 18, IAH Bel-2 767 i
SRR T AT AR SR B B 4 IR T SR IS VR TE H AR
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Dimitrakakis 28 7B 5% K IR AE B S0 B T Bel-2 #
KPR TS RO, AR K AR SO
JH 4 35 DR 4G T 2098 20 20 R SRR AR L 8, &
LB 2509 20 2 b Bel-2 BCE SR AR 4 4R AT
fE, SEI SO A R A A Ak TIE S 2H 21
Bel-2 52 =ik, HHEBIGN R 4508 —3,
3.2 c-IAP1.Bcl-2 Belxl 5SEMEAREZIRKSH
I PSES

AWFFEH c-IAP1 Bel-2 Bel-x] ) mRNA & &
Y 238 55 1 R 43 306 G | Bt i DR 73 390 1 o e | ey
G 41 41 e-IAP1 Bel-2 Bel-xl i 36 1K 2 W 19 = |, 4%
7 c-IAP1 Bel-2 Bel-x1 78 45 /R i e #598 1Y & s ik
Jrrpk 5 — o AR A I AT BE T e-TAP1 Bel-2,
Bel-xI A3 & P AL 115 5 1% S 0 18 59 i IE 5 56 A
FEIR A VR AT DI 8 200 R ) 36 5 5 o0 A S
FOBME IR i & A BT R DLHRGE c-TAPL 76 3
FENT A PR AT I RIR GO, w575 2 — 20 B 58 AR
T, Tjalma 55 142 38 Bl B 850908 I PR 20 30 04 B A%, Bel -2
B RIBWBEEFEAL, Sinicrope 55 MK 7 Mk
JE T Bel-2 Wy Rk & TG, XiF— PRt
Bel-2 75 Jiigg A1) & A= 2 H AR L i IR - AR 1 Tl
J& 5 B A AU B AR B R AR OC Y, TEE B
It v VIR 1) 3 1 s B3 G A S R L )
B E AR v 5 E SRR AR S L 4R T
B U SUT Bel-2 Bel-xl Al c-IAP1 mRNA & 2 [
TR AR EE A W 25 5, W ok
FIZHEY, H Bel-2 Bel-xl fl c-IAP1 1635 FHPE R 4%
WL R IR SRS B mRNA K BB B ik T
WL LS AL, B 5 NUZ 20 VR A B i — 2o
WLZ 2 TR 98 220 Bel-2 Bel-xl F1 c-IAP1 93
R, SRS HEAE BN —80E, Bel-2,
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