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W OE. @AM S Chkl fo Chk2 £ A5 G2/M BiR & FZAE M, KBt R M Chkl/2 8 AM Ak ke
d 3% kA Chkl1/2 A F AR & BGC823 4 i, #t — F L8 Chk1/2 & & & BGC823 4w At G2/M 84 % vhr, AL
NCBI GenBank Chk1/2 3B 4 53], f£ cDNA W 3% &3t — 58 B 31 40, 5 INE B e B i b, WA Bm L ¥ 42
FCmRNA V5 A AR Ak Chk1/2 cDNA % —4%, - 4738 B 69 A B A £ K 55 K B, W J& & &) Ful% £ pcDNA3.1 A%
FRABAR GAFFEEERAMBELA AL AR PCRAMNFMNEHREETLEL, ARAKRGE TR T4 L
BGC823 tmff, 4 G418 i ik J& ,RT-PCR & Western blot 4| & ik =4, 4R B, ¥ %471 PCR £ LA R
H B 451 % 1.4 kb #= 1.6 kb, 20 55 NCBIBLAST 4-#74E 5% % Chkl #= Chk2 A B, #&5€ 4 4 2 &4k pcDNA3.1 #94m
oL Mk Ao fa 4 4 F 40 R A0 BGC823 4m i, % RT-PCR & Western blot %2, Chk1/2 /£ BGC823 4m ML 69 kA 8
IR W BRAKA I B3 A (P<0.05) , AR AR M B =, Chk] 25320 G2/M m s sT PR 40 55 & HAK LB .38 I
(P<0.05) , 7 Chk2 #5440 G2/M @i Bl 2 £ F (P>0.05), L& 4R % R 2H#3 pcDNA3.1/Chkl 5 pcDNA3.1/
Chk2 A A&k #H ke Chkl &5 Chk2 & %3k 89 BGC823 4m e, Chk1 & &k o7 FLi% BGC823 2u i T G2/M,
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Construct and identify gastric cancer BGCS823 cells of overexpression
of Chkl and Chk2
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Abstract: Cell cycle checkpoint Chkl and Chk2 play an important role in the G2/M phase, this study constructs the
eukaryotic expression vector of Chk1/2 and establishes human gastric cancer BGC823 cells of overexpression Chk1/2 gene,
further proves the effect of G2/M phase in BGC823 cells of overexpression of Chk1/2. According to the whole sequence of
NCBI GenBank chk1/2 gene, a corresponding primer was designed on each end of ¢cDNA, and the respective enzyme cut-
ting sites were introduced. mRNA was extracted from human gastric cancer cells as the first chain of a template synthesis of
Chk1/2 ¢DNA, and fully expressed sequence amplification purpose gene fragments, after the double enzyme directional clo-
ning to pcDNA3.1 eukaryotic expression vector, the ampicillin screening positive recombinant plasmid, microbial PCR and
sequencing to identify recombinant plasmid. The recombinant plasmid was transfected into BGC823 cells with liposomes,
and the expression of Chk1/2 were detected by RT-PCR and Western blot after G418 screening. The colony specific PCR
showed that the cloned gene fragment was 1.4 KB and 1.6 KB respectively, which was confirmed by sequencing and NCBI-
BLAST analysis as Chkl and Chk2 genes. The cell clones and stable transfection recombinant plasmid BGC823 cells were
stable transfected with pcDNA3.1, and the expression of Chk1/2 in BGC823 cells was significantly increased by RT-PCR
and Western blot (P<0.05). Flow cytometry detect showed that G2/M cells in overexpression of Chk1 obviously increased
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than in control and vector (P<0.05) , and G2/M cells in overexpression of Chk2 had no difference in control and vector ( P
>0.05). The above results indicate that it is the successfully constructed pcDNA3.1/Chk1 and pcDNA3.1/Chk2 eukaryotic
expression vectors and overexpression of Chkl and Chk2 BGC823 cells that can block BGC823 cells in G2/M.
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B e Bk W L R 2 — | 7R A
ERAERGIET RS0 15.82% 5 17.70% , {LIK
F Rt AL A, FARADSR A B I ME /YT T
25, i B AT S 0T nT LA E IR S A S R A T
JaU IR DNA BARST RUBCT T30S 4 G 5 1
Ak, X LERG AT 5 25 5 [l DNA 185 R kR 4552 40
MRFET, R A3 B Jed 41 g 56 R 5 98 ik R 28 AR it 15
REAG AT B, T G1/S F1 G2/M K6 2 o5, 2% 3% 76 40
fg A i A i B EME ., Bar, &t
BVRZREFEIH G2/M KA LA 2N b
FEIRYTT BB A, A U Chkl %

ARSI E CLUEM, T 2 T8 (diallyl di-
sulfide, DADS ) AJ 417 il A\ F5 45 240 Jf 33 58 1 BH W G2/
M, 5305 p38 . 4 Hl ERK/AP-1, | 4% 1 2 Wk
fb . p21 WAF1 25455617 UiEk Chkl W] B BR B %
BGC823 4iififs G2/M PR . A IT e 37 AR
ik Chk1/2 1) BGC823 #iHf, it — 200 5% Chk1/2
TIHE B8 SEYG IR

1 AR %

L1 ## NEEAEk BGC823 Il A [ Bl
Be i A ST, KBTI E. coli DH5a, A%
FIRFURL peDNA3.1T IASSEE = 77 . RNA $250
FEME H Omega 23 Al 5 J2 75 5% ¢DNA 25 —8E 4 ik
& H Promega 2\ Fl ; Taq Plus PCR Mastermix i
F b5 KA F) s BamHI F1 Hind I BR 4 P 47 il 1
FHRDIHSE 23 7] 5 ORIy il 5 40 A 1 7R) & ARz ]
Wi &2 F VLR 3 & KA W] T4 DNA JE H2
H I ¥ & T.; Lipofectamine 2000 f§ i /& G418,
PRIM1640 ]I [ Invitrogen 23 7 ; BCA 2 [ 5E f i
FN &N Pierce 28 Al 7= i ; ECL & Y65 LumiGLO Re-
agant A Cell Signaling Technology = fifi; Chkl 5
Chk2 2w EPUANG B Santa Cruz A F

1.2 SI¥&M  Chkl 5 Chk2 FCFES| 4705 i E
WA T W) A B, AR YE GenBank AT i1 A Chk1
5 Chk2 ¢DNA JF 345 551 %) : Chk1: F5'-CGGAAGC
TT ATGGCAGTGCCCTTTG-3";R5'-CGGCGAAT TCT-
CATGTGGCAGGA-3"; Chk2; F5'-CGCCAGCTTAT-
GTCTCGGGAG TC-3"; R5'-CGGAAT TCTCACAACA-

eukaryotic expression vector; transfection;

human gastric cancer BGC823 cells

CAGCAGCACAC-3', 5% 5" 45| A EcoRI fi ] i/
S5 GAATTC, 3355 A HindIII B 5 AAGCTT,
1.3 2 RNA B9RE 4% M Omega 2\ F] RNA 21
WA G UL T,

1.4 PCR ¥ #¥g Promega 23 F] ¢cDNA 25 —45f
A AR S UL AREUN B RNA A BIAR7E4 7
SRS R R R AR B DNA RA Y 1 Chkl 5
Chk2 4= K ¢DNA FBf, PCR ¥ 4/F . Chkl . 55—
B ¢cDNA ;=¥ 2 uL, 585751945 1 wL, Taq Plus Mas-
termix 10 ML;&@%#F%JQS C A4 5 min, 95 C
5P 30 5,58 CiB A 30 8,72 CHEfH 1 min 40 s, "
1420 ANMIEFR, Chk2.:%5—%% cDNA 724 2 pl, %553
519145 0.8 pL, Taq Plus Mastermix10 wlL; 52 W 25 {4
4:95 °C FAEPE 5 min, 95 °C 28 30 5,60 °C Bk
30 5,72 CIEMH 1 min 50 s, ¥ 1% 30 MEH

1.5 HMBEZREHEE P09 Chkl A1 Chk2
PCR /*#JF1 pcDNA3.1 3]/} EcoR 1 1 Hind 11T XU i
I, FF FB IR bEEE R Ik Ml 2lidl . K 5 i R B 528
AF] T4 DNA SR T 4% , # i 4 A% 3R TR
ZLf& pcDNA 3.1/Chk1 55 pcDNA3.1/Chk2, HEZH# {4k
FH EcoR 1 1 Hind 11T V) %552 FIFE YR PCR %522 IE A
Jo, BRI AE AT Y S0, S e Ry g
JEkE peDNA 3.1/Chk1 5 peDNA3.1/Chk2,,

1.6 ZHBaEE  THEULHT 24 h 442 0.5%10° cells/well
¥ BGCS23 Al ffi%Ah T 24 fLb b, TR 40 2 90% ~
95%i_F ., Hift 0.8 g ki DNA T Opti-
MEM 3552, SRR 50 pL, B4 1E ), 1R2) Li-
pofectamine™ 2000, Bt 2 wL T TG I3 Opti-MEM 1%
FE R BB 50 wL IRAT, FEMFE S min, HA
JFOKL Al LipofectamineTM2000, 5 5278 &1, % & 205
min, $f 100 wL ZEWINA 24 fLAR RS, 4T
37 C 5% CO, FiFRAENIEE 5 h J5 i 10% /)
A= 1ML PRMI 1640 58435573, 24 h J54HMELL 1 ¢
10 Hfif%AX,48 h J5 1 400 wg/mL G418 i % BH 1
A3 R — IO e B IR, 55 5% 2 8, AT L BA
YA ek, PRE S REAN 55 5 IR A TS

1.7 RT-PCR #& i 45 5 $& HU 4% 4% pcDNA 3.1/
Chk1, pcDNA3. 1/Chk2 5 pecDNA 3.1 Jfi ki Y
BGC823 4 Jifd Al BGCS823 £ ity &1 RNA, i 17 RT-
PCR, HAR 2 A 2 RS A [R) L, Bt B W o5 e s i U
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1.8 Western Blot #& i  IJig 45 %% e pcDNA 3.1/
Chk1, pcDNA3. 1/Chk2 5 pcDNA 3.1 Jii ki 4
BGC823 4ififd, vK PBS ¥t 2 ¥k, LA 1x10° 421 g ik i
T2 LR 75 wl, VK B 2% 20 min, >R A BCA
B P S IR A VR B, R — R SR 20 g,
PL5 1 AR FR S 5xSDS IkESE mhiiR 4,100 °C
TN 5 min, BE 54 10%SDS-PAGE Ji HL VK 4355 , 8K
o R A E L, 5% MBS A4 iR A 3
h, TBST ¥EfR 3 Yk, —4i 4 CWEH 17, TBST Bl 3
WAL 2000 —HiERIFF 30~60 min, ECL %
R, FHASC S B3I XA 1 G2 A

1.9 RXARBKLME WL Y pcDNA 3.1/
Chk1 .peDNA3.1/Chk2 5 pcDNA 3.1 [ BGC823 4
M1 50 mL B335, 1 000 r/min B> 5 min, H-5
Wi ,5 mL PBS ¥k 2 ¥R, B0, 2 PBS, il A 70%
CEERE 24 h, a4 LA 73 B DNA & &, o DU
LI G1.S.G2/M AN FT 433

1.10 SitF4aE 255 KR SPSS12.0 it
A IATEAEAL B, BE LR ¢ K23, 0 LR
FAX? Kil, P<0.05 N2 5h B

A C}&\ ng’ B

28s

1.5k bp
15s 1k bp

5 S

1.5k bp
1k bp

\o\*\‘e &

o
@ﬁ’&\ S

6555 bp [T -
3776 bp B

-

1632 bp

IGI1 by 1431 bp

1420 bp

2 &% R

2.1 E#FRIZEHM pcDNA3.1/Chkl 5 peDNA3.1/
Chk2 B9¥% 22 5x10° A\ B ¥ BGC823 4 il
AL RNA, & 1-A 35 85 AT UL 28S AT 18S W 4%, Al
T F—#528 . L cDNA ik, PCR ¥, 1% B
HE B F Pk S rE 2 SR o, B B 18 4 TR 1400
bp A1 1600 bp 7245 /) PCR F=47 , 5 1 5 HE (B
1431 bp 11632 bp AHFF (&l 1-B) . XA HEH Chkl
Il Chk2 3 A TR A DHS« 32 A B 17 PCR 475 | Hy
WKAT W2y 1.4 kb F 1.6 kb W 457, 5 it R/ —
., Chkl A 3 PPHMERT, Chk2 A 8 MHPEE T
(FE1-C), HUETE PCR %85 H B 1) e B 5 AL TR
PR 20 JFokl pcDNA3.1/Chk1 5 peDNA3.1/Chk2,
FH BamHI , HindITT 3R], 435115 5 2 6900 bp 5
1400 bp 6900 bp 5 1600 bp W 55717 , 25 5 5 )% %)
HEDH — 2 (K 1-D) , J¥ 414 NCBI Blast 43 #7,
Chk1 J7 %1 [F JEE 4 100% , 4 5 42 3 R 7] 5 1 ol
100% ; Chk2 J¥ 5 [R5 99% , Hai it 2 5 1% [m] U5
A 100% (E 1-E)

e}

1.5k bp
1k bp

b S
5 \c“ \c“ @@@%@@@
@‘b e GG GG GG ooeees

El1 E#ZFRiE#HE pcDNA3.1/Chkl 5 pcDNA3.1/Chk2 g9
A A HE BGC823 i RNA FLIK &% ; B: pcDNA3.1/Chk] 5 peDNA3.1/Chk2 RCR ¥4 ; C. 45 4% pcDNA3.1/Chk1 5
peDNA3.1/Chk2 B TR BT, 5 D « 41 TR UM ) 45 78 5 E . 5 241 R0 7 25
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2.2 EIFRIE Chkl/2 EEANBRE BGCS23 Al
2.2.1 BGC823 ity 2 4k I3 Bl =5 414K
pcDNA3.1, peDNA3. 1/chkl 5 peDNA3. 1/chk2 %% 4t
BGC823 4iififl, 25 400 wg/ml G418 i vk 2 J& 5 345 B
PETERE (1B 2-A) | BEHLEREBHME se et —2b S
2.2.2  Chkl #= Chk2 & B /£ BGC823 2 it ¥ 44 F ik
FEIL BGC823 4t A% YL 4 i & RNA, 1.0% 3

vector/BGC823 pcDNA3.1/Chk1

Fold expression

B-actin

&
PRI
D PG AR
RO - P
42 :
=1
15k bp Chk2 s 0
1k b s
P B-actin = %%‘ (%OQ, Oéﬁ)
o, >
001
0.

471

WH R I L UK 7%, 28S 1 18S A%t IF o e i = ([ 2-
B)., RT-PCR 4 Western Blot {7, 25 #k /A 41 Chkl
Al Chk2 mRNA 58 R KK P30 B4 2 5 0
FE(P>0.05) , %% Chk1 41 F1%%5 Chk2 41 Chk1
Chk2 mRNA 5 [ 3R I85 H R0 IR 4 5 25 2 A 4
S IEIN (P<0.05) (K 2-C, K 2-D) , %0 % Y
W,

2 EIEXRIE Chkl/2 EFE NS BGCS23 41
A G418 ik 2 JH 5 B T2 (40%) ;B BGCS823 41 A YL 41 i 44 RNA Lk %
C:Chk1 # Y20l mRNA FI% 3R 3K ;D Chk2 F 4l mRNA FIEE ARk,

223 AR KN Chkl = Chk2 & & & 3
BGC823 4w At A #1649 %ok L X 40 AR AG I & o
Chk1 #5440 G2/M 41l 32.40% 5% R4 14.27% 5
2R 14.97% B BN (P<0.05) (& 1), 1f
Chk2 56 9e4] G2/M 4 19.37% 5 %f B4 14.17% 5
ZHEIARN 17.63% T B 2EF (P>0.05)(F2), £
HIJE#E BGC823 4l G2/M #%4 ] g = J& Chkl

%1 Chkl BFiEX BGCS23 20 EHIRI R0 (%)

415 G, S G,/M
BGC823 4 46.93 + 9.58 388 x9.14  14.27 + 1.07
A 40.83 + 1.44 442 + 1.74 14.97 + 1.21
% Chk1 4 3427 £ 6,12 3333 + 447 324+ 1.85°

o3 3k 4 1 BGC823 4 L4, " P<0.05

+£2 Chk2 5FiEX BGCS23 MAaFEEARIZ2ME (%)

255 G, S G,/M
BGC823 50.67+7.30 35.427.15 14.17£1.74
ZSERA 37.03+4.30 45.37+3.99 17.63£2.49
% Chk2 4 50.4+7.63 30.2+7.57 19.37+0.67
3 3t w

DNA #5173 15 5 14 58 5 D) e X R 45 56 PR 4 50
PRI iR 4 J 255G TS, FEXT DNA #1453 1 J2
I ( DDR) K625 i T LAY 800G D BHL 1 200 i S 30 )
PR, HRiEE . 7E DNA #4015 5 M4 b W
Pk BERE PR 2] & 42 119 H o0 J& Chkl, B RE R 2F 40 ff
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JEVIBE T 5 DNA #5585, I i )R 40 M o
T-, Chkl B3R 1L CDC25 Wil M . P53 . RADS1 .
FANCE 1 E2F S8 Z AN, V87 Hgs o R Pk ok
WAL RER . Chk1 FRFAE Y0 AT BT 40 i J5 201 )
BELI#E A1 DNA M85, AR 4 DNA #1455 1

Hit EZ AT 5, 22 HEHR
DNA | BRI AE 3 54, 3 46 ot 2 fih & 448 i &)
R Ay SR DR 200 R S 0 LE A S A2 L
BB AL A& 2 10440, s e Rk B 2 I Bl
THEZ ", Chkl &7E DDR 3 F2 b 40 it 5 346 2
SRS A0 B (B, 5 % DDR s {5 1k % 2
FAE ATR J& Chkl AME—JEFEH -+, Chkl [HT
2 7E DDR 5 1E # 40 i J8 99 0 R rp AR
Chk 1 3 35 3 PR B 17 80 R4 200 A S0 00 5 05, B
1F DNA ${540H i A 225324, - P38 DNA B2
AT UTAER 12 FH 40 M R A A A
R R IR YT B RS, B 2 R B ST R A I 2 4
XF Chk1 A5 740 5 B 28 % ' R P s 254,
Ha— B 3R I AR I R R

5% 22 1, pectenotoxin-2 1] 38 i< ¥4 fil ATM F1
Chk1/2 BERAEA T ede25C BEMR AL, T cyclin B1
55 ede2 ik, BH 0410 1) LB Jes 200 e 346 4 F BELIE G2/
M Ny Chkd ] LY2603618 AT AN
DNA #4745 Chk1 8RRk, BH A i 40 jd T G2/
M NSC746364 38 i #7% ATR/Chk1 i # T
cyclin B1 FIIIE caspase-3 157 Al Ji 40 8 G2/M
BIRHME ST AR, & BN b 2 B EUY) ]
R EEfE Chkl 355 G2/M B, U1 gossypin T ik
1k Chk1 M2 AL Cde25C 75 TP BT U251 40 A0
G2/M B BEZEZE B Chkl 514245 B
colo 205 4 Ml G2/M BHAF ™ . REARMRIGEY
RIS IR AT ATM 5 Chk1, S350/ %211 DNA it
% 90 Scoulerine i #4 /Il Chk1 Chk2 Fil H3 B R
A5 S R A G2/ M SR I 5 Pkl s g >

TATELUESE, DADS ] i W Ik ATR , #4756
Chkl 5 F 8 CDC25C Al cyclin B1, FH #f & &
MGC803 il T G2/M"" | Tk Chkl AT 314 % DADS
755 BGC823 4 G2/M MIRH T, HITER Chk2 /£
KB SR, BT DADS BH A B R4 G2/
M PBELVE B/ A 5 2 Chk] 5% Chk2, 20 40 2 57 5 36
ik Chkl/Chk2 EFE4NML, AWFIER AL B HoR
P A% F Ik AR peDNA3.1/Chkl 5 peDNA3.1/
Chk2, 1554 BGC823 4, . Ih & 37 & ik Chkl/
Chk2 B BGC823 4 fif, - H., Chkl & 3Rk, Mi A
J& Chk2, T BHI BGC823 4l F G2/M, [H 2, #ixE

DADS BH7 S RS 40H G2/M FHAE 9 #E 52 Chkl 1%
Rt — 05T,
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