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WE  (EA IR S AE S S @,  Chkl 1 Chk2 EEEEH, TES5 G2/M AN IR S5 51465, &t
K RNAL FARAE BGC823 4 i F Chkl. Chk2 JE[KJTEL, Chkl. Chk2 siRNA 4 BGC823 /iU )5 24 h A 15 mg/L —
JR N FE Tt (diallyl disulfide, DADS), #:#5i8id Real-time PCR. Western blot 2} 4 Chk1. Chk2 HEPs|7E 4 L i J5 (03634 2= 7,
SR 18 it At U AR AT Western blot 7347 Chk 1. Chk2 & [KYTER )G 6 DADS 5 5 1) 40 i J& 359 G2/M 93 BEL 47 Y B AH DG J4 35 2
1 CDC25C Al cyclinB1 Kk fIsgmi. SCIG 45K, SR PN RAMEL, 3% Chkl. Chk2 siRNA J5 BGC823 4 i
Chk1. Chk2 A SEHIH, 1 mRNA Fik 30 N 84.7%H1 69.0%, B (K T-2-5 F % 73.4%F1 78.5%. H 40
WA 3 Hr 45 B & B, Chkl siRNA B 4L BGC823 41 i{E 15 mg/L DADS Ab¥ 24 h 5, G2/M W1 LL#1 i B4l DADS 4b B 4H ()
58.1%P& % 10.4% (P<0.05). 1H Chk2 siRNA # 4J5 A 15 mg/L DADS, 5 ¥k 15 mg/L DADS /EH AL, 4 3 G2/M
WL 22 5 AR (P> 0.05). Chkl A1 Chk2 R4 T A ok, DADS i BGC823 4l CDC25C Hl cyclinB1 % ik
(P<0.05), {H Chkl JEHYTERJE N DADS, CDC25C Hil cyclinBl 235 HIA#47HI(P>0.05), Chk2 JEHBTER G % DADS #17
CDC25C Fll cyclinB1 & {EH T M. bS48, Chkl ZERVIER AT DADS i 5 BGC823 4 iy G2/M HAFL#FEH ,
DADS BH¥ G2/M T fig & il id Chk1/CDC25C/cyclinB1 15538 & /E .

Ki#IE RNA T8, Chkl)2, BGCS823 4iffukk, AN, —J&WHE 6, CDC25C, cyclinBl

89S R7342

AR N AT S 2% A0 PR SRS R A 5 X %
B, B K2 8% (Rad9-Radl-Husl & & 14 .
Radl7 %§). f& 5 S . V4% (Chkl. Chk2
SR, M F=AER T DNA G, filk thigk
PRI 51— R AN SIS, 40 ff Jd 9 BEL s
H LS 5 R G0 1S A0 LA RS 5205 40 M R 3 1 Pk &
S0, WAWEIUR I, Chk1 SIS PR 40 g 2 I
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KARMIA MR RE P iEREEH
RS AE =
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1.1 EFERXF

DADS J#J i Fluka /A 7] ; RPMI-1640 K577 504
H GIBCO 2 #; Jf 4 i % 7 Hyclone 2 ]
sIRNA # Y4 ik 7] . siRNA %% 3t 1% J7 B 2 Chkl .
Chk2 siRNA. Lipofectamine2000 >4 Santa Cruz A
H P% s Trizol ik H Invitrogen 72 7] ; Real-time
PCR JIi 7 TagBeadTM #5141 . RNA [y 417
Hil. MMLV J % 5 BiF 5535 B Promega 24 7] it ;
Bradford i 7 Wy 7~ EFAE W) TR A\ Chkl,
Chk2 . CDC25C 1 cyclinBl —#(3 4 2 7ol Hi
) K A, — 344 Santa Cruz /A &) 7 i ;  B-Actin
—hiE AR, ARZ SIESUE:; ECL R
Y651 LumiGLO Reagant & CST /A ] /= & ; 1l H
PCR 5l 1 b2 TAEY) TREAT R A wl gl it
LN BE(PDI H Sigma 2 H].
1.2 BGCS823 MRy IETE

N B4 o kk BGC823 I [ [E A2 e ity Ak
WA S A M AYET . TR T 10%
JIf2F ML (1) RPMI-1640 3535, BT 37C . 5%
CO,, fEMAEIRE IR AR R 9%
1.3 siRNA BIEH RAEREE SRS

5 nmol /) Chk1. Chk2 siRNA ¥ H TotZ B /K
BB, ZWE Sl 20 wmol/L. B T3 M (¥ 3 &
SiIRNA #i B¢ T~ siRNA ¥ Qedfi e dlrh, RERS).
& & 1Y Lipofectamine2000 5 #i B 11 siRNAs B 5,
BEWRS, JFTEETN®HE 20 min A4, LUHE
siRNA-Lipofectamine2000 & &AL 1.
1.4 siRNA #3400

YT — B B E K 41 B LA 3x10° A4S /4L
AT 6 FLAC, ANMUARARAE 2 ml I . R
PUAERMIER IR, T 24 h W4l R &Ik
40% ~ 60% /e A AT 55 Gy, AR 545 Wy i e H
I ml i TP ERMRFRE, RGHIRAE
HARINEIRE TR, BARR N 500 wl, siRNA £
W 2 100 nmol/L. ‘& 37°C CO, 5 37 44 v 4% 5%
6 h, Wi ssaRIt, AP Mg APk
EMIEH IR 25 ml, DA 4k R S Pk
SIRNA % YA A 0] .
1.5 Real-time PCR Il Chkl. Chk2 mRNA HJ
KF

¥ it 34 % Real-time PCR 5[4. chkl: iF [
519, 5 CGGTATAATAATCGTGAGCG 3’, [zl

5141, 5 TTCCAAGGGTTGAGGTATGT 3’; chk2:
EmE54, 5 CTCGGGAGTCGGATGTTGAG 3/,
K59, 5 GAGTTTGGCATCGTGCTGGT 3’ ;
GAPDH: E5|#), 5 AAGAAGGTGGTGAAGC-
AGGC 3, xI5|4%, 5 TCCACCACCCTGTTG-
CTGTA 3'. WK FE53 54 230 . 142, 203 bp.
F Trizol X4 FE4e 4L )5 24 h 41 & RNA, ¥
1 wl dNTP. 1l MMLV. 4 ul 5x MMLV 5%
SNV ZEM, 1wl Oligo(dT), 1 wl RNasin #4575
N 3 g RNA, Bl o XS KA 2 2 20 ul, TR
A1, B 37C/K 2h, 95CAEME 5 min. 73 RT &
WEWED 4 cDNA ¥, BUKB . BT AN 2
B, B SEAE H SR R DL R SR AT
PCR 414, L™= Wb 47 B B2 76 B FH T 50k o 1
2. Bt AT SRR URE i 23l I 275 SG 1)
Real-time PCR Jx W ¥ 77, 34T Real-time PCR
UKL . Real-time PCR J W 14 2 Iid & Q1 F -
dNTP(2.5 mmol/L) 2.5 wl, 10 x PCR ZZ i 2.5 pl,
25 mmol/L MgCl, % ¥ 1.5 ul, Taq E & 1 U,
Sybergreen [ (7> T &) & W EH 025 x,
10 wmol/L ) PCR 4§ 5 1E W 514 1 ul, 10 pmol/L
(] PCR 5 52 S 514 1 wl, cDNA B DNA 1 pl, fil
KA BAARFA 25 ul & T Real- time PCR 1 3T
PCR [V, &IEHP 4. GAPDH: 95T,
5min; 35 4~ PCR fFEA(95C, 10s; 58T, 15s;
72C, 20s; 86C (WdE% ), 55). chkl: 95C,
5 min; 35 /> PCR fi¥A(95C, 10s; 58T, 15s;
72C, 20s; 80C (WdE% ), 55). chk2: 95C,
5 min; 35 /> PCR fi¥A(95C, 10s; 58T, 15s;
72°C, 20s; 86.5C (Wt o), 5s). AT @A
PCR /=W (R il M 22, 3 09 e BV 25 o 5 4k 2 A
72°C G INFAE] 99°C (BF 55 T 1°C). ka4 5
BEATHRE M EE 730, DORHRE IR it (1) B R 5L DRk A T
JAER - [ DUIDTER - &0 a5t s L Sl = NS
DUAFE R LA S DA A IE DR 22, T 45 2R
AR TR TR H DA 5 =
1.6 Western blot #il] Chkl. Chk2. CDC25C #A
cyclinB1 EHHAJ7KF

MR RAE, WEESR A5, Bradford v 5 41 Ao
wERS R, RO BFE 30 we, £ 10%
SDS- 5% TN 45 T fic 5k Jie . 9k i % #% &2 PVDF JiE I,
FH& 5% 37 A 85 4 1) TBST(Tris-HCI 20 mmol/L,
NaCl 137 mmol/L % 0.1% Tween-20)3f 4 1 h, J
Chkl. Chk2. CDC25C. cyclinBl. B-actin — #i
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4CHWFHE A, TBST ¥k 3 K, HHK 5 min, AHRIK
“HUME 1Lh, TBST ¥k 3K, HK S min, ¥R
DGR I R BT, (R R (A A ]
Az, B CS-930)5E EIIZEIX Ay 1) AK FEAH.
1.7 R ECHR AR {SCAR T 2 B FE) £

WeERRE IR 4l M, T4 PBS BE¥ 2 Ik, PR
4°C AT 75% LT [ 52 48 h, 1000 g 250> 10 min,
Ft 13, 1000 Wl PBS H&:, Jil 0.5 g/L RNase 50 pl,
J8%A), 37°C /K 30 min, PBS ¥tZ RNase, 100 pl
PBS H&, M1 gL MUbNEE(PDS0 pl, PSS,
4°C HEG G0 30 min. U U0 ABCIE 5Ot SR
Cell Quest 73 #AF1EAT 40 12 41 1) DNA 5 55047,
T 40 i SR 39 23 A
1.8 HitFEHE

K F SPSS11.5.2.1 % i o # & 1, 47
Student’s ¢-test V53 M7, EAHM x = s Fox, g
P<0.05 A7 A w3

2 4 R
2.1 Chkl. Chk2 siRNA % 3%t Chkl #1 Chk2
mRNA 7KFH) £

siChk1. siChk2 #: %% 24 h J5#E B RNA, [
Real-time PCR il Chk1. Chk2 3 [l () 2 ik 30 5
T, WL 3 AN TATIREG AL (RNAL 41 I A4 g
Al KA QXA 45 REW, Y siChkl,
siChk2 ¥] BGC823 4fl Jitu 4 7 th Bl Chkl. Chk2
mRNA KN, SR A g g
M AH2Z5R (P<0.05 £ 1). BGCS23 4i i
siChk1. siChk2 #%#4¢J5 Chkl. Chk2 FiAHHIH 5>
WA 84.7%F1 69.0%. FAIH I 5 3 K GAPDH
(ANFIRE S ) RIS AT EME AN S, DAY
DEEDR P A BB LARE it A 2 P, e A5 21
EU AR A S PRI AR 0 5 DR A O 5 o

Table 1 The expression of Chkl and Chk2 in Chk1 and
Chk2 siRNA transfected cells by Real-time PCR

Group Chk1/GAPDH Chk2/GAPDH
Empty control cells 6.27x1072 1.21x107
Lipofectamine-transfected cells 5.99x107 1.19x1073
siRNA-transfected cells 9.57x10™ 3.75x10*

The data were averages of three independent determinations. * P < 0.05

vs empty control cells and lipofectamine-transfected cells.

2.2 Chkl. Chk2 siRNA %53t Chkl #1 Chk2 &
=P & A=A
B BN R R 5 R R (B 1), B G

Chkl. Chk2 siRNA 24 h ] Chkl. Chk2 £ [ 2%
A, W59 T AR B YT B4l MR A EE e dl
(P <0.05), TMAK: Xt Bl g pRss Yedl 2 7]
FLATE B 25 5P > 0.05), #E—2DEse T e
i} Chkl. Chk2 siRNA $I{] Chk1. Chk2 %5 [1113&
ik, DARAWHIE B ek R s R A o A
g8 W WOk, Chkl. Chk2 [ AR E 90 5 i
73.4%K1 78.5%.

(@) (b)
siRNA - - + siRNA - - +
&
e - Chkl ~"_ Chk2
-JJ B-Actin i B-Actin
1 2 3 1 2 3

Fig. 1 Protein expression of Chkl(a) and Chk2(b) in
BGC823 cells at 24 h after Chk1 or Chk2
siRNA-transfection detected by Western blot
I: Empty control cells; 2: Lipofectamine-transfected cells; 3: Chk1(a) or
Chk2 (b) siRNA-transfected cells. P < 0.05 »s empty control cells and

lipofectamine-transfected cells.

2.3 Chkl. Chk2 siRNA %%t 3 3t DADS if &
BGC823 4R E HA B 520

TRt Chkl. Chk2 siRNA %5 4L 5 41 Jfg J& 3]
MICER, FRATRA T W4l i (FCM) ) 75 i, BA
siChkl. siChk2 %% BGC823 4/, 15 mg/L DADS
A PR S 24 h R 48 h, 4O JE AT AL KB A -
BGC823 4 g4 DADS 1EH] 24 h Itf, G2/M 141 iy
B 58.1%; 48 h 4 36.2%, ¥ = TR 4k
P FRZH(P < 0.05). siChk1 %% 4% W] & [%{%. DADS
Ab FE S G2/M ALK B, fE siChkl %% %% 5 i A
15 mg/L DADS, 5 il 15 mg/L DADS 1§ F #H Lt
H G2/M I L5 W 6 B AIC, 24 h I dR W, H
58.1% NRFEZ 10.4 %AHZE 5 5%, 48 h I} G2/M H
Ll g 17.1%. (P <0.05, Kl 2). £ DADS %}
BGC823 4iifiiu i) G2/M HABH#E F 4% siChk1 B} 2410
. {H siChk2 ¥ 44 J5 I\ 15 mg/L DADS, 5§l
15 mg/L DADS 1 FHAH bb 40 it )51 391 G2/M 9 bL o) 2=
FAEP>0.05, K 2).
2.4 Chkl. Chk2 siRNA %%t 3 3t DADS % &
CDC25C 1 cyclinB1 FixBI5 M

BGC823 4 i 4 siChkl. siChk2 #:4%)5, hnek
AN DADS J& T 24 h WA 41, Western blot 452
7R, 15 mg/L DADS 4t 2 24 h w] B 5 11
BGC823 4l s )y CDC25C F1 cyclinB1 ik (P<0.05,
Kl 3). H:YLBE [ Chkl siRNA 7] Chkl & [ 1) %
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Fig. 2 The changes in the percentage of BGC823 cells
in G2/M phases
“P<0.05 vs DADS group. “P>0.05 vs DADS group. [1: 24 h; H: 48 h.

(@) siRNA: CTR  Chkl Chk2
DADS - + - + _ 4
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Fig. 3 expression of CDC25C and cyclinB1 by Chk1

and Chk2 RNAi in BGC823 cells
(a) Western blot analysis of CDC25C expression in BGC823 cells after
treatment of siChk1 or siChk2. B-Actin was used as a loading control.
(b) Western blot analysis of cyclinB1 expression in BGC823 cells after
treatment of siChk1 or siChk2. B-Actin was used as a loading control.
(c) The gray values for CDC25C and cyclinB1 were determined by thin
layer chromatography. n=3, x + s. Average of duplicates constitutes one
determination. *P < 0.05 ys DADS group, *P > 0.05 ys DADS group. [ :
CDC25C; M : CyclinB1.

i5 J5, DADS i A B 1A (g #1 i CDC25C F
cyclinB1 ik, ILFik 54l DADS AL FEAAH LAY
Bt 2Z 7P <0.05, K 3); (HZH YA Chk2
siRNA il Chk2 & 1)K IAJG, DADS AR A
Al CDC25C 1 cyclinBl ik, LKk 5yl
DADS KB AH L TG 2 7 (P> 0.05, K] 3).

3 it it

Chk1/2 J&—Fh kb b B ORAF I 22 2008 /7%
PR B TS . 4 DNA S HISZ BHa 8 )5, 7Sk
f) Chk1/2 w] i@ id 8§ fR 1k CDC25C, BH1E CDC25C
Xf CDC2 (1) 2 e A6 /E AT, Aifi i il CDC2-
cyclinB (3%, (E40 M BHA £ G2/M 1, {52 4%
(1) DNA & 5209, Chk1/2 15 5 3@ 42 PR 1L 5% 4 o 1) £
PV R A B ¥ 97 IR B R . T AR R
], DADS ] i3 A\ B BGC823 41 Ju FH A T
G2/M 04, AT RNA TP A B a4 g
¥k BGC823 ] Chkl. Chk2 J:RUTER, B 7E& T
Chk1/2 7 DADS 55 \ B % BGC823 4fl g J& 11 FH
AR .

T 46K H RNA £ AR H Chkl F1 Chk2 %5 A 3T
B, FHE ST M R S AS W R Ak Bl . AR
I, 59 Chkl. Chk2 siRNA [f] BGC823 41 itk H:
Chkl. Chk2 mRNA FlH 1 5 Kk f BH S 40 oK e 4
441K, Chkl. Chk2 HEEFZIIRERE S S G2/M ]
S SRS W A A, 2 HERIA BRI IR )
RERAINT, 40 MK JC I E 5 3 S 40 M S 3IAS ) %
ZAR DNA FHATAE S, MR I A 6 B 254)
PIRBURPESE . AT 7R, Chkl. Chk2 & X5
T2 AT IR HL-60 40 ik vl 38 in H oy Uk 0o,

AT S5 25 R W, 1 siChkl 44 J5 A
15 mg/L DADS, 5.l 15 mg/L DADS {F A Lk
HG2/M L W] W PG, 24 h I W W,
58.1% FFF% 10.4 %AH 2% 5 5%, 48 h if G2/M 1]
EEl o 17.1%, R4 T 24 h, XaAgSe i T Chkl
FEIUCERBCRAE 24 h fe, & 48 h A BT R I%,
M FEE N DADS 551 G2/M B R B A
FU%55. LA Lg5SR%EM, Chkl RNAi UK H 3L A
X DADS #5311 G2/M IR AEH =28 T W 5%
Wi, 7t Chkl JEPIPTERS i DADS 5511 G2/M 1]
BEL 7 I BH 27 B, 38 B Chk1 /& BGC823 4 il
G2/M TR A s, LD Re sk bkt 5 30k
R, kg G2/M BRI R, 4
G2/M W1 H 7r Lok /b . (B & Chk2 K& PR T ER )5 %)



«188° EMEEEYYEHR

Prog. Biochem. Biophys. 2010; 37 (2)

DADS 55111 G2/M WIFH w1 H G B B sg i, 1 B
Chk2 AN J& BGC823 41l i A 1 G2/M (1) = 2244 £ ki
.

HI TAE & B, DADS %} BGC823 4 ffiff) G2/M
IR 5 R CDC25C iR . cyclinB1 {14
KA B, CDC25C #& Chkl A1 Cds1(Rl Chk2)1F
(1) N4y 1. Chkl Al —2E L~ I CDC25C
WERR A v PR, BF R, B4 Chk2 ] 1 H
T CDC25C Z 541 o 1R 1519, 4 T i B DADS
753 BGC823 41 s G2/M WIH (11 AL, A<sz
SOAEAT I TAE AT -, $R9T Chkl A1 Chk2 [k
A% H R4 7 CDC25C. cyclinB1 Ik (1540,
45 R WoR, Chkl FEPIUTER S InA DADS,CDC25C Hl
cyclinB1 & A H 0], {2 Chk2 K& P PTER J& o6
DADS #l1# Cdc25C Fl cyclinB1 2 ik i 15 1 L 5%
Wi, 47~ DADS & il i ¥ [n] Chkl %f Cde25C
cyclinBl ik =42 5g i, 1A @i Chk2, X
Ut W] DADS BH ¥ G2/M 1] /& 38 1f Chk1/Cdc25C/
cyclinB1 15 5l Es AL/ H .

HHEr, M7 s sy . FRIEBITA
+, T ERIEHER K HS R K, TG HE
HABEA A B, RS, migsErEr
Jo VAT SR Y DR R T AR ) AT 55
Chk1 LK YCER7E DADS %5 511 BGC823 41l iy J4 1]
BEL s B S AR, 7R i Chkl 19 5R
K, T NG SISO s U R 1 e A SR
1M RNA TP SR R S P A 5 A )
BEFR AL RARIE. {H Chkl 8 i Cde25C/eyclinB1
15 5 18 6 753 40 B ) S B e A4 9 TR A R —
TS

s % X W
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Interference of Chkl/2 by RNA Regulates G2/M Arrest and Expressions
of Cell Cycle Related Proteins Induced by Diallyl Disulfide’

LING Hui, LU Li-Feng, WEN Ling, HE Jie, TAN Hui, XIA Hong, SU Qi"
(Cancer Research Institute, University of South China, Hengyang 421001, China)

Abstract Chkl and Chk2 play major role in cell cycle checkpoint signaling pathway, which are mainly involved
in G2/M cell cycle checkpoint signal transduction. Firstly, the siRNA targeting at Chkl or Chk2 gene was
transfected into human gastric cancer BGC823 cells for 24 h before 15 mg/LL DADS was added. Then, the mRNA
and protein expression of Chk1 or Chk2 was detected by Real-time PCR and Western-blot respectively. Cell cycle
rates and expressions of CDC25C and cyclinB1 were determined by FCM and Western blot respectively. The
results showed that the Chkl or Chk2 expression was inhibited in Chkl or Chk2 siRNA-transfected group, in
which the Chk1 or Chk2 expression at mRNA level was reduced 84.7% and 69.0% respectively and the protein
expression of Chkl or Chk2 was reduced 73.4% and 78.5% respectively as compared with that in empty control
group (P < 0.05). Then it was investigated whether Chk1 and Chk2 proteins could influence cell cycle regulation
by knocking down their expressions in BGC823 cells. Further investigation revealed that inhibition of the Chk1
expression in Chkl siRNA transfected group cut down the proportion of the cells in G2/M phase from 58.1% to
10.4% in BGC823 cells after 24 h induced by DADS (P < 0.05).While inhibition of the Chk2 expression in Chk2
siRNA transfected group had little effect on G2/M arrest after treatment with DADS (P > 0.05). Western blot
showed that although DADS decreased expression of CDC25C and cyclinB1 in untransfected cells, inhibition of
expression of CDC25C and cyclinB1 treated by DADS was blocked by Chkl gene silence (P < 0.05). On the
contrary, Chk2 gene silence can not do so. These results suggest Chk1 gene silence could abrogate G2/M arrest
induced by DADS in BGC823 cell line, and Chk1/CDC25C/cyclinB1 pathway was involved at the G2/M arrest
induced by DADS.
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