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M EARES BIEBFSHEWEE
K 31 Hela 2H @ 38 58 22 Al

AR, EEE, BWE, HEN, THF
(B =R BT BRI P BRI, Al RSBV YE VR SR AT A SE0 5, TR T 510300)

BE: HRAYES B(Cyclin B) ZE WML T RAMERERN, XEWE T PmCyB RERAREK, I
A8 R B A W 7E 293T 4iffa b A BB R T RL o AL 4 BB REORE, SR T 1 Cyelin B1 22
Hela 4, #F5% T PmCyB X} Hela ZHfISEFEAI RN . 45 R38R W], @3d siRNA THL40M B H K Cyclin Bl J5, e
Xt BRI AR ) Hela 40 MU HINEGE ; IR, TR A ST PmCyB T HIAERINEIAK, Hela 4 HI1 5 3 B W]
R TR G IR R AR Hela ZHMEAIGFETE . X —Z5RKW], PmCyB BRI RILBERMEE Cyclin Bl GRR
TR MMEFRE IS, U PmCyB E R BA A RS 6, RAMNAE S UM EZREER, H
HRERTBES A2 Cyclin B Aftlo AKH) Cyclin BY IR T BBV EZE R . it mT LAENT, PmCyB %
PRI AT BE X 3415 X6F 8 ( Penaeus monodon ) 52 7 HUAGEE T EAEH
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Construction of lentiviral vector for overexpression of Penaeus monodon
Cyclin B and its influence on Hela cells proliferation

ZHOU Falin, HUANG Jianhua, QIU Lihua, YANG Qibin, JIANG Shigui
(Key Lab. of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture; South China Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract: Cyclin B plays an important role in oocyte development. The recombinant lentiviral vector of Penaeus monodon Cyclin B
(PmCyB) was constructed. The recombinant lentiviral vector plasmid and Packaging Plasmid Mix were co-transfected into 293T cells to
obtain recombinant lentivirus. After Cyclin Bl of Hela cells was interfered with siRNA, the recombinant lentivirus was transfected into
these cells and its influence on the Hela cells proliferation was researched. The results show that Hela cells proliferation slowed down
after siRNA interference, but renewed after being transfected by the packaged lentivirus particles containing PmCyB, which indicates
that PmCyB gene has cell cycle activity and is important for regulation of cell proliferation and differentiation gene. The results also
suggest that PmCyB might play an important role in ovarian development, as same as Homo sapiense Cyclin Bl which is an ovarian de-
velopment essential gene.
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BE 5 % B ( Penaeus monodon ) 2 F [ B 22 X HF
FHMA . BT HPAE SOV, FR N
iR B AR T IR ILE M RS, DIBRERAR
TR BETT NP UF R EEF B, (B AR
TRIFESEMA, BT 355 X8R F 35T
Ao FHI, FFFEHEXERINE & B AR IR
BLER, T BB BT X HRON S R B RAENLS . FF &
FEBMERBEARBAEEE X,

VAR, AR B AL P B 40 M & B LAY
SRR, MR TR S IR T
Brge, gkt BmRE Y mRt kg
Y, R EmR, WRARNEET S RAFE
RN A5 58 D R 4%, HH Mos/MAP J8
%5 plx1/cde25/cyclinB-P34cdc2 i % 2 Z2 Bl 5 5
TJashIp ki M s 03T, B4 RE A
B(Cyclin B) Je HAH G #E R H cde25 S5 T8
PEEFER

Cyclin B X R A& B, 78 G2 H=k G2/M %%
TR R EEMIEN . LT P34cdc2 1 Cyc-
lin B 854, 4R 8] 1R BE ORSF 9 1 R F MPF
(cyclinB-P34cde2 ) , 7EGHERAH BUISEL ST 2 A2 ke
B EEER .. ERESYT, X TIERENS
R B U R DR AR 40 M S B A F IR AR AL A
MzED, HEWART Cyclin B B K 55 k& K mR-
NAJK PR BF 5T, W BE 5 SR DL ( Dreissena
polymorpha )" | v 4 4§ #% 1% ( Eriocheir sinen-
sis) "2 H A< B %t #F ( Marsupenaeus japonicus ) '
PEFRTHRN T A B, X T Cyelin B 1E B 523
Y0 B K B Hh R4 OB A0 A VR R AL A R
WABESE . R KM, Cycin B HEEFEL T
A, HARIR A 7E 5P 8 & 7 o 72 o & 5 A FAE
FYC BRI B BET X IR Cyeling BT 3 A
5K A E H B1(Cyclin B1) BABRH
RPN, K3 60% ., Cyclin Bl [ 257 3 (M
) AR E S, 2B AR FE F (maturation
promoting factor, MPF) fii55 W 5067, &H —BKZ
100 NMEERR W R<FIF ], N FHE MPF 14k
S BRL v ——4 B A 3 AR K 1 B ( cyclin-de-
pendent kinase, CDK1) %54, CDK1 HF 5 Cyclin
Bl %544 B A5 B B i 15 1, CDK1/Cyclin Bl BJ
MPF 7E G M IR, HAY¥IhEe N8 s 4
Mg, Wik, CEMETHESH Pm-
CyB BEH W EHEHRERA, RIS TIT Cye-

lin B1 B X 9 A\ 2E Hela 40 fUsE 5 R M0, 9 BET5 XS
HROP 8 R F 1T IR LB SR i — e W LA EE

1 Fe5I5E

L1 ##

Xbal #1 BstBI Z2 VG & T NEB /A F]; Kod
plus, T4 ligase A &2 DNA Marker #] I & T takara;
Bkl 42 K0 & B & B TR AR
293T 44 g 1 Hela 4f ffg Wy B F ATCC; lipeo-
fectamine-2000. JG Ifil /i DMEM %% 3% & F0 40 ifg &
RNA $#2HUF1 RT-PCR 5| & & TRMAER A F; MTT
1 DMSO #JI¥ & T sigma; 1% 5 7 3R 1% 24K BT AL
pEGH K18 E a3 4y & T 8 B A Y HoR
AR/ A]; A2 (Homo sapiens) Cyclin Bl siRNA
(Mirl 4 siRNA) J A%} B# siRNA (NC siRNA) [¥51
H BIAEY) TR R IFE M, HH NC siRNA
AR AT LT (0 5AT IR Mirl siRNA TE SR J¥
%)k 5'-TAACAAAGTCAGTGAACAA-3’, Mir2 siR-
NA IFE X 5% % %] R 5'-GGATAATGGTGAATGGACA-
3’, Mir3 siRNA IF X %% 7 % & 5'-AGAATGTAGT-
CATGGTAAA-3’, Mir4 siRNA IF X 5%)% %R 5'-GT-
GAACAACTGCAGGCCAA-3’, NC siRNA IF X %% ¢
%% 5’-AATTCTCCGAACGTGTCACGT-3’,

1.2 Fi&

1.2.1  p3D-LV-OE-018EGH-CopGFP-PmCyB 18 5%
BEOURLAA S 28 MRS GenBank H BT X
W Cyclin B ) mRNA JF %] (EF015589 ), DAIBEYT Xt
R B BN 8L cDNA Jg#ihR, A PCR 414 5K15
PmCyB 2R, %9 38 H ) PmCyB Fl p3D-LV-OE-
018EGH-CopGFP A Xbal, BstBI 347X, Ji[El
W EEIHABRZ S ME T . PRk k%
PR A FIFATIF

1.2.2 BpdEaf IENERFNERERAR
RS8R AR E G Y TR L Y 293T 41f, %%
YT — RIRBHE AL TR KA KRS R I
293T 4ififg, LG HeflHeRh Z24 T1 100 mm 4l
BEFREILN . 4B R 24 h J5 3% lipeofectamine-2000
UL B HEA TR Y A, SRR R RIR B X 18
AL ALY ) 293T i, 48 h J5UREL
BRI, PN SRS SR 24 h JF IR b
TERREIR . AL S5 s 2R BE (AR4E GFP ZoLR
KRB, RS T A PO B Lk B
JRW ) o



18 2R U

®10%

1.2.3 HARKREREEHOMME  BEEEAL
FXEAERMAE KRS R 474 Hela 41, DIAE
LB RR 2 96 FL AN ARG SR MR P AT HE SR, 37 C,
5% —E ALK (CO,) . 4HfEHERD 24 h 55 H 4 4
T4 Mirl 4siRNA F1X} B 2H NC siRNA 43 51| 5% 4t
Hela 4fiffl, JiBR Cyclin B1 ZE[H , 4 h J550 BiAEE
T, REHYA Hela 4000, Heik., 4055 Y
24 h j5BURE, A RT-PCR AT THRACR . [RIET7E
4 I 2H AR B2 43 s R B & PmCyB
FE PRI R S B X B B2 R, AL 100 L 95
B, Y5 24 h, . ¥EFE 72 h 54T
FR L aUmse s L 5k (MITT 35 ) A 0 240 BRI VAR 2
1.2.4  Biit2e50 7 N A SPSS 13.0 43t #k 4
ROERHE, PIREARRAHECRA Y KT, 41082
ST 25510, P<0.05 HAESGIH#EE L,

2 gk

2.1 PmCyB EARKFEREBENUESERE

¥ PCR ¥ 3 k15 () PmCyB % [ 1 p3D-LV-
OE-018EGH-CopGFP ZAARFY) . &EH:. #1k, ki
FESEAT PCR % 5€ . PCR % %€ FHM: 5 & A Xbal,
BstBI 347 XU EFV) 45, B0 4 BHPE#E W] 7E 2 000
bp &b L —F§5F 4544 (B 1) . Mesh, PCR %5 FHME
FERERE N, W )F 4R B R PmCyB 5 H ¥ 5] 5
GenBank H1)¥51—8(, ToHLRELRAE, DI EE5RE
B, p3D-LV-OE-018EGH-CopGFP-PmCyB & j5 7% 3£
IREARI R
2.2 E#H1E% 5 p3D-LV-OE-018EGH-CopGFP-
PmCyB H &3

eI ISR RSB SR TR S
Yok AL gL 293T 4 fifd, Y4 24h J5 BV

Fl 1 p3D-LV-OE-018EGH-CopGFP-PmCyB
18 97 7 R K AU ) 4
L1 ~13. Xbal, BstBI X{E§HI#Y p3D-LV-OE-018EGH-
CopGFP-PmCyB; M. DNA Marker
Fig. 1 Identification of recombinant plasmid CyclinB +
CopGFP-FUGW by restriction enzymes
L1 ~13. different clones of p3D-LV-OE-018 EGH-CopGFP-
PmCyB by Xbal and BstBI; M. DNA Marker

B RS RE SR 4 v] LR R SR 0O H R IA
(F2), #EYesh R¥E 100% . W5 I W 46 7% 5
W, 1B2IEA PmCyB FEH BR8N 2 H X BRIK
B o
2.3 XJ884H NC siRNA #ill Cyclin B1 siRNA %3
Hela %R

XTHEZH NC siRNA #4uif A4l 24 h 5, 2%
Ek: Hela 4 B AT UL EUAE 346 40 Ml rh i JBURDIR 21
B9, IESE siRNA BLZ)3% 44 T Hela I (& 3) .
2.4 Cyclin B1 siRNA %t Hela #ff £ mRNA &%
b/ &0 3|

4 4~ F 4 Mirl 4siRNA F1%f BG40 NC siRNA
354 Hela 4Hfifl 24 h J5, £ LA %% E & PCR
Kl & B 4 T4 ) Hela 408 Cyclin Bl mRNA

B2 & PmCyB N (a) Mz FAXHE(b) MR HE2 24 h J5 293T 4HIFOLE ( x 100)

Fig.2 Fluorescence photo of 293T cells after 24 h with package of recombinant lentivirus (a) and control lentivirus (b)



54 A BbRAE . PEVXT AT A AR 2 B 18R AR K Xt Hela 4013 5H 20 19

B3 NC siRNA Ji&%¢ 24 h J5 Hela 40HE75% 688 - ( x 100)
Fig. 3 Fluorescence photo of Hela cells treated
with NC siRNA after 24 h

1.2 ¢

1.0

0.8 | o

H %

0.6 [

%

0.4
02

Mir4 siRNA Mir3 siRNA Mir2 siRNA Mirl siRNA NCsiRNA

4 siRNA #i{k] Hela 400 Cyclin B1 335K
ScifE i PCR 4551
*. ZFRE(P<0.05); FEIFEL
Fig.4 Real-time quantitative PCR results of Cyclin Bl
mRNA expression in Hela cells treated with Cyclin Bl siRNA
* . significant difference (P <0.05); the same

case in the following figures.

RiFESHAEXN BAZEZRBE (P <0.05) (A
4), Z5RFH 4 NTIHR Hela 40ffl Cyclin B1 B
RKiXWETH,

2.5 PmCyB ERFE3FH T WNiE Cyclin Bl §J Hela
4 P 356 5 A 2 M)

BEYLT Mirl 4siRNA DA f NC siRNA # 4 4A~F
YL 1 5T HRZL Hela 40/ 24 h 5, TS Pm-
CyB IR )18 975 B WRORIX FR AU 3 W 43 e 4 1>
FHLHFnxT HRZH Hela 4fifl, 24 h J5 98684 Hela
Hif, WAL, RUIBRERRIRGRET
Hela ZHfI( S, E16) . ¥ YLpiaEk 72 h J5 F MTT
Fe kA Hela 40 MU3SFE G 0L, Z5R WonERGT
& PmCyB BERISFW N 4 T Hela 4Hf
HETE BRI T NC X HRA B4, HEER
TR T XF BRI R Y 4 TP A 40 o 14 7 o
(%1, k2, F7),

5 XHRERRHRURG S MAKH Hela 4/
24 h J5RIEH A ( x100)
Fig. 5 Fluorescence photo of five experimental
groups’ Hela cells infected by control
lentivirus liquid after 24 h

B 6 & PmCyB ZR IR EERIRG 5 il
Hela 4fiffl 24 h J5726H8 A ( x 100)
Fig. 6 Fluorescence photo of five experimental groups’ Hela

cells infected by recombinant lentivirus liquid after 24 h

a5 Y4l experimental group
%t B4 control group

0.7
0.6 -
0.5
0.4
0.3
0.2 -
0.1

* x * €

Mirl Mir2 Mir3 Mir4 NC
siRNA siRNA siRNA siRNA siRNA
7 ¥eYed PmCyB BN 5 AR X B4
TR 72 h AR %2 Hela 403858 % LL
Fig. 7 Comparison of experimental groups’ Hela cells
proliferations with transfection recombinant lentivirus

liquid and control lentivirus liquid after 72 h
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F1 MuEBEEENERYRBARSER 72 h FARKKEA Hela BREHEEE
Tab.1 Optical density of experimental groups’ Hela cells with transfection
control lentivirus liquid after 72 h by MTT method

R experimental group Y#E  optical density
Mirl siRNA £H Mirl siRNA group 0.511 0.537 0. 559
Mir2 siRNA ZH Mir2 siRNA group 0.526 0.539 0. 550
Mir3 siRNA £H Mir3 siRNA group 0.570 0.595 0. 547
Mir4 siRNA ZH Mir4 siRNA group 0.544 0.556 0.576
NC siRNA 4 NC siRNA group 0. 625 0.615 0. 637

F2 ML EFRNELR S PmCyB EERFER 72 h EARIRK A Hela AR T E
Tab. 2 Optical density of experimental groups’ Hela cells with transfection recombinant
lentivirus liquid after 72 h by MTT method

KB ZH ] experimental group Y FE  optical density
Mirl siRNA #£H Mirl siRNA group 0. 637 0.572 0.599
Mir2 siRNA £ Mir2 siRNA group 0. 656 0. 581 0.614
Mir3 siRNA 2H Mir3 siRNA group 0. 637 0. 606 0. 581
Mir4 siRNA 2H Mir4 siRNA group 0. 637 0.618 0. 604
NC siRNA ZH NC siRNA group 0. 639 0. 626 0. 647

3 Whie

R R AR BRI SRR, BN AR
e R EE RS TR B TR LA B
BRI R BRE SRR, SHAMR
FRAEAMLL, BRE R R KRR SRR 5
B ERER T SR, TR
HSNBR R B A5 FAae R, BANRERATE
AN KR ERE, CEBRIIWET PmCyB 12
%5 7 #8521k, B p3D-LV-OE-018EGH-CopGFP-
PmCyB, ZBIASH GFP iR 55 H, HAMRMK
SCRME, [T GFP 45 3 B AN a& & B 4% )8 3hF
hEF1-HTLV 531 F 8 3, HRXABER, WESL
REREE, MM, JLHE NI PmCyB
FE PR A3 BN BE T X MR RS R B 4 F IR VR FBL
PRI 57 B8 Fe A

SCEGE A PmCyB 1805 8RB E K, R
THX} Hela 40 fa 3858 B M, 45K KW, Cyclin
Bl % siRNA F )5, Hela 4 ffg B {8 )5 2%, Rit
PmCyB B H )33 ik §EAME Cyclin B1 5 3
YIRS, U EE TER R Pm-
CyB R:[H EA 4 A aETIse, BAERTRES A

25 Cyclin B1 F:H—*E, Cyclin B1 YE R #F CDC2
IR, 5 CDC2 JERIE A &1 BN 40 B4 53
ZY A F ( mitosis-promoting factor, MPF), FEZH
G2/M HE A8 g YA 452 0 7 PRk 40 i S AR i AR
kA G2/M BARXT R4l R B AR X H
= H, Cyclin Bl RO AR B RAEE
FER, B AT LAHERT, PmCyB 7] B8 76 5 1 XJ 4F
ISR H AR E EE M REEN . ZEE R a0
PAPE T X WR R A R B A TR SR 2P TR
ABF5
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