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[ Abstract] Objective To construct rCB1 gene eukaryotic expression vector, detect its expression in the cell, and
explore its influence on apoptosis in human cervical cancer CaSki cells. Methods The total RNA was extracted from rat
brains. The rCB1gene was amplified by RT-PCR. The pcDNA3. 1( + )-rCB1 was constructed by enzyme digestion, purifi-
cation, bind the PCR purification products and pcDNA3. 1 ( +) DNA. The pcDNA3. 1 ( + )-rCB1 plasmid was transfect-
ed into HEK293 and CaSki cells by liposomes. The expression and localization of rCB1 were detected by Western blot and
immunofluorescence combined with confocal laser scanning microscopy. The apoptosis rate of CaSki cells was detected by
flow cytometry. The expression of rCB1, Bel-2, Bax and Bad was detected by Western blot and real-time fluorescence

quantitative RT-PCR (gqRT-PCR). Results The 5300 bp pcDNA3. 1( + ) and 1500 bp rCB1 were obtained after diges-
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ting the pcDNA3. 1 ( + )-rCB1. The result of sequencing was in agreement with the sequence of rCBl gene (NM _

012784.4). The rCB1 expressed in the membrane and cytoplasm when pcDNA3. 1 ( + )-rCB1 plasmid was transfected into

HEK293 cells. The apoptosis rate of rCBI group was increased compared with the blank group when pcDNA3. 1 ( + )-rCB1

plasmid was transfected into CaSki cells (P <0.05). Compared with the blank group, rCB1 gene upregulated the expres-

sion of Bax and Bad, and suppressed the expression of Bcl-2. The statistical difference was significant (P < 0.05).

Conclusions The pCDNA3. 1( + )-rCBI eukaryotic expression vector is constructed successfully. It is found that rCBI1 is

expressed in membrane and cytoplasm of HEK293 cells. rCB1 can significantly promote the apoptosis in cervical cancer

CaSki cells by up-regulating the expression of Bax and Bad, and down-regulating the expression of Bcl-2 as well.
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ISt i PCR GRG0 I Takara 23w 5 FRAE A
VIt ( EcoRI, BamH1) W4 [ 3% [E NEB A ] ; Bk $2 5
A& H Qiagen 2 #l ; Lipofectamine ™ 2000 1 [
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%1 qRT-PCR XY
Tab.1 Primers applied in the quantitative RT-PCR analysis

A LS5 -37) TSI -57)

Genes Sense primer Antisense primer

rCBI CTACTGGTGCTGTGTGTCATC GCTGTCTTTACGGTGGAATAC

Bel-2 ATG TGT GTG GAG AGC GTC AAC C GCA TCC CAG CCT CCG TTA TC
Bax GCTGTTGGGCTGGATCCAAG TCAGCCCATCTTCTTCCAGA
Bad CC AGTGAGCAGGAAGACTC GGTAGGAGCTGTGGCGACT

GAPDH GCCTCAAGATCATCAGCAATGC CATGGACTGTGGTCATGAGTCCT

L2 Fik 1.2.4 AU Spes LROEARR BRI 1CB1 78

1.2.1 rCB1 FE[& M pcDNA3. 1 ( + )-rCBI ELA% %
IR BRI S S

PR EERE UL BN 1 H % SD KRN 2H 21
PR BOK LA RNA, 4% RT-PCR a5 & Ui B 45 10 %
SN SD R EUIRZ1 41 cDNA SCJE, A cDNA AR
PCR ¥ 4% rCB1 &, %147 .50 pL &% ;94°C 5
min;94°C ,30 s;56°C ,30 s;72°C 45 s, & 30 K
72°C,7 min, PCR ;=¥ 1 % B Ji5 W5k e o 9k | $2 ¢
Ji el iR & e B HEA T PCR P24 [mliieatifk

FHRR I N VI EcoR 1 F1 BamH 1 Y] 1CB1
JFrBEA peDNA3. 1 ( + ) kT, B i H K 5 43 B Jie [
WG & UL AT B alifl . #% T, DNA 3% 32
A& & 1CB1 B2 3] peDNA3. 1( + ) filf V)
FBCE W T W AL DHS o S 50T, &
Amp 9 LB ~FH i 2E BH T 50 B, F & Amp ) LB ¥
R FRHEL 200 1/min,37°C  FEE 55 16 h, HIRTE
SRR B 1 B 5 SR ISR, B4 E 5 [RIA,
JFURE DNA 2% 2 Invitrogen 23 F1
1.2.2 HEK293 4HfifY pcDNA3. 1( + )-rCB1 #44L

# HEK293 g $F0 F 35 mm & 10% Jif 48 1fiL
T B9 RPMI 1640 B3 3E3LM 55 F: 1L, 7£ 37°C 5% CO,
REE T REE , RR A AT A R 7E 50% ~ 70% B, 3%
Lipofectamine™ 2000 #4 YLyt B 5454 F5 YL bl it
PEHGAHNR A, iR T # 1k 30 min J5 N7
FHTEIMIE RPMI 1640 357 BL35 R 400 1,6 h J5
FEHE 10% 64 175 /Y9 RPMI 1640 15 7R 4%y
48 h JaWLEEEFRIE WORANNE ., DLREE YL 4
X HERZ
1.2.3  Western blot £ {ll r*CB1 #£ HEK293 4l Jiig f
ik

UYL 48 h J5 1) HEK293 21 it , 24 i | $2 B
H. HHEFEMTE 100°C28H: 10 min, U5 pL HEHFE
A FAE,10% SDS-PAGE HLIK 73 B8 )5 6 I 165 5%
IG5 TBST Hhdtid] 2 h, Sadi K R CB1 Filk
(1:300)4°CIFF I %, 5 HRP bRicIEPT R 1eC =
TEIEE 2 h ke ko, DLAREEYL Y40 R X BB

293 4 L b Y A

UYL 48 h J5 1Y HEK293 4 i€ -, vk B it ik
FE 15 min, 1 3% H,0,,20 min;5% G4 035 £ 1
h, Sbi KB CB1 Hiik (1:100)4°C I E 1177, 58 6HT
ICHEESTR 1eG (1:50) 37°CHFE 2 h,DAPL Y5 5
min , B9 ETR KB, BOBHEH
1.2.5  CaSki 41 & T A

pcDNA3. 1( +)-rCB1 Jikif% 1.2.2 J5 bk ik iyt
CaSki #0548 h J5 , & RAE 1L, PBS W%, B
AL, PBS H LSS, H 4N A OR T A I a5 & A i K
20 LSRG 2 LR T LA % %) 200 i g o R 2
1.2.6 rCB1 MYAT- A G FFF CaSki 40 ik
O wall]

pcDNA3. 1( +)-rCB1 Jikifi 1.2.2 J5 sk ik it
CaSki 2, Y% 48 h J5 IS HL 40,

(1) Western blot: £ 45 24, 100°C )5 T
10% SDS-PAGE HLIK 90 min, % 1 h, E 5% BSA
HHWHEA 2 h, DARPiRER CB1 $iifk(1:500) |
P Bel-2 Prik (1:1000) Ahi A\ Bax iif (1:
1000) fHt A Bad FLK (1:1000) 4°C R L4,
BB AL AR I PR 1eG EIRF T 2 h,
ECL £ 5%

(2)RT-PCR: #% RNA #EHGRF S FE S RNA
¢ RNA 390 7 S0 & Ui B B4 VENE RNA 3% 5%
cDNA, IR cDNA 5 HR , $42 B S B 9% 0 8 &
PCR X7 & HEEE, PCR [N 45125 pL K&,
95°C ,10 min; 94°C 20 s, 60°C 30 s, 72°C 30 s,40
cycles, SEIGEHE R 2 — AACt 70871, AACt = (Ct H
FFEER - CtINS) L8l - (Ct HIEERHE - Gt
NZ) 25 A, X E i (relative quantification,

RQ), VA RQ SLHG4H =2 — AACt,RQ XJHRZH =1 if
=Y & N S E oy gD B S RAE N s - Rt
1.2.7 Seitrik

i FH SPSS 17. 0 X 808 #4758 112453 M7, B
K + b 22358, ] U R FH ¢ M 36 5l 7
ZHr, VAP <0.05 FREFAGIHE L,
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2.1 PCR ¥ rCB1 R &z

PCR 4" 14 7™ Wy 25 5 W W6 g ri T Rz 00, 285 51 4
&1 iR, & KR/NE 1.5 kb, il BamHI 1 EcoRI
M4 pcDNA3. 1 ( + )-rCB1 H 20 ik, Y11 1.5 kb
) rCB1 FrBtAn 5.3 kb 48R B, 55 2 B
N RS2

M 1

bp bp

2000—| — 1500

1000 —|
750—

#:M:D2000;1:rCB1 PCR 4554,

1 rCB1 PCR P W B HEE I i v G 25 2R
Note. M:D2000;1 : The results of rCBI by PCR.

Fig.1 The results of rCBI PCR products detected by

agarose gel electrophoresis

M 1

bp bp

5000 — —3300

—1500

1000 — [

M :D5000; 1:pcDNA3. 1( + )-rCBI BamHI, EcoRI F§ 7~
78

B2 pcDNA3. 1( +)-rCB1 WAE] 42 45
M:D5000; 1;The products of pcDNA3. 1( + ) -tCB1 detected by
double enzyme digestion with BamH 1 and EcoR 1.

Fig. 2 The results of pCDNA3. 1 ( + )-rCBl by

double enzyme digestion

2.2 rCBl1 7 HEK293 fHi IR IE 5 EAL
pcDNA3. 1 ( + )-rCBI1 #% 4 HEK293 4 il J5,

Western blot %l rCB1 7¢ HEK293 4 Jitd tf i) 2 3K |

ZEIRANE 3 7%, rCB1 FE Y4 7E 50 x 10° &b H B — 4%

A, A A S DRI A WOE Rl R 45 (549
nm P B¢) &l 1CB1 75 HEK293 40l rh i 3535,
Bl 4 7R, 2000k rCB1 25 12635 H 4010 T i i A 55 4
ML, S55 S5 —2K.

T4 Control CB14

rCB1 50x10°—

GAPDH 36x10°— “

3 rCB1 Western blot 455
Fig.3 The results of rCB1 detected by Western blot
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T3R(13.11 £0.32) % , AL Z [ 22 554 B E (P
<0.05),
2.4 rCB1 Bcl-2 Bax.Bad 7£ CaSki fABIAIRi%

pcDNA3. 1( +)-rCB1 %% 4% CaSki 4 ffL)5 , West-
ern blot Z5 R UNE 6 Fr7w , 54 HEAH Hh#, vCB1 411
Bax .Bad F3i5m TXHE4 (P <0.05) ,Bel2 A
RTX R (P <0.05) , 9xE 7 PCR(qRT-PCR)
K2k R A& 7 B, 5 %IR8, vCB1 4 Y
Bax ,Bad ) mRNA ik & T4 H41(P <0.05) , Bel-
2 mRNA RABMFEHL (P <0.05),

3 e

20 fit42 90 AFAAHT, A A BURIHRE CBI 321k
IR FE AT T W93, B CB1 32k 473
ANRIERR T A BEIREEH IS B, R T G HE F R
T, [RImEA L, CB1 3244 E BRI T+ 22 4A il , CB1
ZAILFHERRES BT A 1 KR D) T 25 &, A KRR
R 32 A, 2 W A s 3 1 ke 2 88 T 1)
5

FIRTSCT A CB1 3244 A 21 I BB F1 24 ) 35 P Y
WFEEA RIRIE , CB1 ZARTER 2B AT IR B
T AL O I B s | R |
15 i R GARYT T B R R
25 CBI M55 5l 175 S 40 M 0 T 52 0 40 i
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H:A: DAPIB: ZLG356 D: BHH,

B4 Y peDNA3. 1( +)-rCBI 5 HEK293 2 i B s o 't e Ao fl T 3 AR i
Note. A: DAPI; B: Red fluorescence; D: Composite diagram.

Fig.4 Immunofluorescence and laser scanning confocal microscopic observation on HEK293 cells transfected
with pcDNA3. 1( +)-rCB1
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Fig.5 Apoptosis in CaSki cells determined by flow cytometry
X4 Control rCBI4H mRNAZK - mRNA level
5 s
CB1 50x10°— ! -
# S+ Control
GAPDH 35%10° — comm — cmmm——— 4t orCBI14
BAX 28x10°— 3t
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0 L A I HAR, P <0.05,
o [ — B7 #t5E R PCR 4 1 Bel-2, Bax Bad ) mRNA
5 200r ESEC T
§ 150 - Note. * P <0.05, compared with the control group.
100 - Fig.7 Expression levels of CB1, Bcl-2,Bax, and Bad
50 mRNA measured by qRT-PCR
0 v N
CB1 BAX BAD BCL-2 ﬁﬂ%*ﬁj\% CB1 %%nj(fﬁ‘ rCB1 %E"J*Z
N N W2Ie 51, & BLEE KL P 31 AR AL 3K 99% . Sordelli
. S bEE, « P <0.05, Note. * P <0.05, compared with

the control group. LRI, CBL ZARA CB2 ZARAE K BT E A 43
6  Western blot #ill rCB1 ,Bel-2  Bax Bad % [1% i, IR RRIOEA . Fonseca %™ HFFER I, 45 T

- il CBI 2K, CB1 1.5 A L T2 L B4
Fig. 6  Expressions of rCB1, Bel-2, Bax, and Bad AT . Sanchez' "™’ il Gentilini' "' ATt & B CBI

proteins detected by Western blot ZRE N NRTE NS S A R T A
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A U K@ T 1CB1-EGFP fil 478 [ B 323k 3%
A, SR, A 1CB1 A PTE MR b2 1R

B SR I 2 e H DL AR R 2 — | R
BRI FROR T FLI I, 7™ EH M Rk
fahE, FHAE A4 51 s A e, b E A
AR 10 TR R B, 25 RV E S0 T R
/51 B SRR B AR A O =R W | R A
Pl ge B SR AL SR A I 5E R R, 99% LA I
) ey 5519 A N FL K98 %5 B (human papillomavirus,
HPV) J& YL HPV-16 JE YL 516 /5 %9 5 50 -
60% "7 TEBLAT BY B S0 A0 M Bk TP, CaSki 41 AR
J& HPV-16 FHM: B 30096 240 OBk, LA CaSki 20 i S A
T PREIATT B 200 (AR S R 250, ol DR N FH ELA

ABFIEE SeR IR R CB1 2B 40 A, BUK B
2 2 ) B i AL, 8 K Rk 2H £
X, AV B X FRHL RNA W] R % vCB1 545 U1, Jf it
FUIE CB1 HE[AI A d A% R HUR . KAl R D 1Y
rCB1 ELA% 3 IR 2R R 6 Y B B0 CaSki 41 L, BHF 5%
rCB1 X B 20008 40 e 3 T A 52 o R AR R ML

AMF5E &P, 1CB1 BEf% 3R IA T HEK293 4l rh
HFEXFAMPL SN, X 5 Geiger A2 B g
A CBI 7 HEK293 4 Jfd v iy 3R 35 & — 3, FIH
FEE LT ) vCB1 FLA% 3235 R i Ju ' B8 CaSki
A5 25 R & L, vCB1 ] LA S5 FUE CaSki 411
P, A A B CaSki 4HEEH bel-2  bax \bad HYFRIA
AR, R 22 B cCB1 AT b R 40 O TR R
bel-2 Z % H' bax  bad Y FRIA A F I T bel-2 13
ik, I S B SR A T,

25 LR AR I T CB 1 HA% R IA
AR, 7 E N & B fCB REE I S HiE
CaSki AU YA T, HAEFIBLHIZ 4 bax bad 17 ¥4
bel-2 BFKIE, MFFRE RN 1CBL XS S B AR
JPYER, A B CB1 TIRE,
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