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LPS induces HeLa cells apoptosis by regulating expression of Cdc2 protein”
Zhao Lijun s Zhou Hui « Zhao Ming*
(Department o f Pathophysiology ,Southern Medical University/Key Lab for Shock
and Microcirculation Research of Guangdong ,Guangzhou 510515,China)
Abstract: Objective To construct the ukaryotic vector of cell division cycle 2(Cdc2) ,to express it in the HeLa cells which lack
pl6genes,to induce cell apoptosis by using LLPS,and to investigate the apoptosis mechanism of Hel.a cells induced by LPS. Methods
Cdc2 ¢cDNA fragments were cloned from human U20S cells by reverse transcription, the pDEST27-Cdc2 plasmid was constructed
by Gateway technology. To transiently transfect the pDEST27-Cdc2 plasmid into the Hel.a cells by liposome. The expression of
Cdc2 was analyzed by Western blot and its influence on the cell cycles and cell apoptosis stimulated by LPS was observed. Results
pDEST27-Cdc2 plasmid was constructed successfully. Restriction analysis and sequencing proved the same as the design. After
24 h stimulation on Hel.a cells by LLPS,a large number of apoptosis cells were found by the flow cytometry, the apoptosis of Hel.a
cells transfecting pDEST27-Cdc2 plasmid was significantly decreased, which prompted the important role of Cdc2. Western blot
study found that the expression of Cdc2 in Hel.a cells stimulated by LPS was decreased. Further study found that LPS could induce
the G, /M phase retardation in Hel.a cells. And overexpression of Cdc2 could reduce the occurrence the G, /M phase retardation.
Conclusion LPS induces the apoptosis of Hel.a cells by down-regulating the expression of Cdc2 protein and stopping the cell divi-
sion in G, /M phase. Overexpression of Cdc2 can prevent the cell apoptosis induced by death signal.
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Al s Xba [ BRI NPT EG W B TaKaRa 2 7 ; Biifl§ #3 (agar) | JB
T H Wk (tryptone) B BE 35 H # (veast extract) I [ ¥ E Oxoid
PNEGERE R EW B Sigama 24 A ; B BRI
DMEM #5573 H Gibco 23 7] 5 Annexin V-FITC 4l }fd I 7= #
I 3270 5 0 40 AL 9 RS DN 4k ) g 1 e L A R R R
HRRAR . I A T PCR X (3£ [ Bio-Rad 2% A)) ; HLUk
AR dD 5 & B B R 4 B A (2 E Vilber Lourmat 23 7)) ;
1580 AL (35 B Beckman 23 ) 5 3 20 48 L A (36 B BD 2
F]) ; Western blot(JU 5 H fh A= 4 £ R A BRA R 5 B AR &
45 (Tanon 2y &) 5 18 {5 37 4R 3% 4% C 1l 8 39040 Hr A 248 i 1 A
FRAFD.
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1.2.1 51¥&it 5468 MR NCBI AR Cde2 iy CDS
JF %1 (NM_001786.4) , i Primer 5. 0 # fFi% 3 F. F ol 4.
519 F 51 4 F: Cde2 kW 51 ¥ 5'-GAAGATTATAC-
CAAAATAGAGAAAA-3', T it 8] ¥ 5 -CTACATCTTCT-
TAATCTGATTGTCC-3', PCR &4 4 i th I 9505 2k 4 3
ARA R 7] 528
1.2.2 Cde2 FER) PCR Y £i32 A& A U20S 41w &=
xR K RNA 2 BORCR) & 428 B4 i /9 8 RNA,
qRT-PCR X #| & ¥ %5 3% M RNA B4 — 48 cDNA, H KOD
FX @R LR A W 1T PCR BN 5 I & R 94 °C HLAS #
2 min,98 ‘C 48P 10 5,62 C Bk 30 s,68 C ZEA 50 s, 2t
17 30 ANPE ¥R, B BB NE=Hdn 0.5 pl Taq i, 72 C 10
min, SN Z5HUG % PCR 74T 126 BE B Lk
1.2.3 Cdc2 TA W5 fE# &5 pDEST-Cde2 #KM M H ¥
L& PCR = 94fi A F] TOPO-TA Ak, Fdg HA A TOPO-
TA-Cde2 MK 10 S AL 45 8% 32 25 4 il DH5a, Bk 3 5 58 [ 2%
P D E B S BEAT B4 5 A IOk Bl 2 42070 & i & 9 3 TOPO
entry vector AT # R KL, FT 28 4043 6 00 B 1 I 4 B v
B Xba T BRI P9 U0 B TA 53 B E 47 B 00 %6 . 4%
Mammalian Expression System with Gateway Technology )2
¥ TOPO entry vector 5 H B #k{& pDEST27 #4741 2 )/ »
T 5 4 7= 4 e b S b 45 08 32 25 A0 i DHS o, Bk B PH 1 52 e T
HGHANH S X PR LB (Luria-Bertani) ¥ A 8 35 2 o,
37 'C 220 r/min P 14 h, BRI ¥ 6 G #ET R PR
R 42 1500 & i 45 97 1% pDEST27-Cde2 ki .
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10 %6 B 4 1M 3% i) DMEM #% 3% 3 1% 3% Hela 410, 78 % Yy
1 ¥ HeLa 4HHILL 1X10° (4% FE 452 F0 F 24 FLAOT 4 TS bt
AR 10X a4 ISR 3R %E,37 C .54 CO, MEHM PR,
HEMMEEIXRT 80% . $# M Lipofectamine 2000 iR 7 A #5
FEULEA . BRI % Jt pDEST27-Cde2 Uk A Hela 41/l # 4 48
h 5 3R ECA M S L BCA X A B & BT . B
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AR 3 Ak ) i (HRP) A 3d i £ 9T R 61,37 CHEF 1 h,
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U % CEDTA) Y Ji B 4 AL e 55 HeLa 21 M0, F PBS Yk % 41 i
2 k(2 000 r/min #5.0> 5 min) , ICHE 4 X 10° 4T ; A 500 pL
1) Binding Buffer 2 i# 41 ffd; i A 5 pl. Annexin V-FITC J&5J
J& A 5 pL Propidium lodide, J& 4] 5 % i ¢ ) B 15 min J5
I BD FACS-Verse it 2041 fg ALK . 24 T #F 58 Cde2 5 LPS
| R Y 2 T O T Y SR R L SR T AR 92 B3 A LPS
LLE Cde2 7484k .
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Ak L4l i, O PBS YRk 40 1 % (.00 2 000 r/min,
5 min) , JA R A LMk BE S 12X 10° /mL, B T ml S 240 i A8 5 1
£ 1) B A MR B0 ST . S B T R E 8 A o AR R 43 3
N TOVYE LW 500 pL [EE 4 Cad 7 s Je £ i 25 Bk [ 2 i
PBS ¥t 2 ¥ (2 000 r/min,2 min); il 100 uL RNase A 37 C K
¥ 30 min; FRIIA 400 pL PI ZefaiR5),4 CiEt 30 min f5§ I
HLAG I
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Range 1: 69 to 959 Graphics W Next Match A Previous Match
Score Expect Identities
1646 bits(891) 0.0 891/891(100%) 0/891(0%) Plusplus
Query 4  GAAGATTATACCAAAATAGAGAAAATTGGAGAAGGTACCTATGGAGTTGTGTATAAGGGT 63
|||||||||||||||||||||||||||||||||||||||||||||[||||||||||||||
Sbjct 69  GAAGATTATACCAAAATAGAG. ‘GGAGAAGGTACCTATGGAGTTGTGTATAAGGCT 128
Query 64  AGACA ACA( AGCCA’ AGACTA AG 123
A T T T eI teent
Sbjct 129 188
Query 124 TCCTAGTACTGCAATTCGGG, GGAACTTCGTCATCCA 183
||||||||||||[||||[||||||||||||||||||||||[||||[||||||||||||||
Sbjct 189 GAAGGGGTTCCTAGTACTGCAATTCGGGAAATTTCTCTATTAAAGGAACTTCGTCATCCA 248

B 3 Cde2 By FF I B % BLAST bExf 45 R

2.3 ff Hela 4 R 2h 33k T pDEST27-Cde2 #ifk H
pDEST27-Cdc2 ki % 4t HeLa 40 0 J5 » FH 45 1 B b 3 6 0 4%
PR R B R Y 48 h 2 )5 Cde2 A FEL B B,

DL 4, SR YHTAE L 55 Y J5 Cde2 B [ Rk & T I & ik
x4 HLUELPSHI¥AZH
0.49 3.7 0.64 8.87
10" 10
3 i 3 10°
3 3
g 10" ) .g 10"
1 . 10
o > 2
T93.99 1.80 78.37 12.12
[ 10! 104 108 00 0 107 10° 10 10°
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A
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39.33%, ZFAH T FE XL (P<0.05),
2.4 bRk Cde2 WTHIRIE LPS S M M MH - RA
Annexin-V/PT 334 i 2 4H A 11 208 00 28 A o T, 25 2R BoR L 78
& 10% FCS ) DMEM 55 3% i} . HeLa 4 M1 H 2% 4 12 %
(7.1642.19) % ;7 LPS Jil#% 24 h Z )5, HeLa 4l fifd U8 1= % 3
B3 (20. 65 £ 1. 66) % (P<C0. 05); i £ 3 %% Y& pDEST27-
Cde2 A HeLa £ i {2 Jy (10. 80+0. 38) % (P<C0. 05), L
o N THEFE Cde2 5 LPS JIBS I A A0 M TR E R LR
FH AR B 4G 0 LPS 3 LA JG Cde2 W44k, & B4 LPS il
WL Hela 4k Cde2 B AR B W BT, WWE 6,

1 2 3 4 5

CAC2 o o — — —

Bactin s s " S— —

1 KRB Y T B 52 . 5% Y pDEST27-Cde2 KL 0. 4 pg;3: 5544
pDEST27-Cde2 JFiki 0. 6 pg;4 .74t pDEST27-Cde2 Tk 0. 8 pg;5. 4%
Yt pDEST27-Cde2 JiKL 1. 0 pg.

& 4 AEFE pDEST27-Cdc2 i Hela

MG Cde2 MRIX

Ly L
|30.27 3.56 25-
% 2 ?
“ é 154
2
% 104 . —sluguin—
10 0
o B B »
& B ¥
7 g8.71 : 7.46 $ Qéo ®
40 0 10° 10 10* 108 ‘“\'
Annex-V FITC-A &./
B
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Cdc2 < S—

nmme e

WA LPSHIMA
& 6 LPS &g Cdc2 £ Hela AR R B R IE

B -actin

%1  Hela#HA% pDEST27-Cdc2 R FES 48 h LPS
R EREE BT (TLs)

LPS Cde2 ki Go/Gi S Gy /M B
— — 91. 081, 40 6.6741.26 2.25740.15
+ — 34.27410.13* * 33.79415.10 31,9447, 84*
+ + 54.68-51.00%  43.5340.76 1. 7940, 25
" P<C0.05," " P<70. 01, AR MR LA LE:S: P<

0.01, 5 8af LPS il 820 %5 .

2.5 Cde2 W ] Ry %% LPS Jl 5 i G, WM # L pD-

EST27-Cdc2 ¥ 4% Hel.a 401, # 4% 48 h 5 A LPS ## 24 h,
SR RHZ LPS J# A9 Hela 40 i A e . pPDEST27-Cdc2
B YL 410 sk R LPS fSUS 1 G, MR . G, /M M 41 i Lt 31
B S A% (P<<0. 01) , L3R 1.,
RIE it

Cde2 2R G, /M S L lES 7,54 ERE
W& 1 cyclinBl 454 B Cdce2-cyclinB & 4 ¥ (B} MPF) 5|
A CHkHGE . 4 CDK2 @B 16 8L~ . Cde2 Al 5 cylelin E JE %

A4 A CDK2 BT e, Sk G /S R SE4R™) . 240 i o 1=

5 400 i J 3 25 AL VAR O . B o T A A A AL RS E T
SCEE L, AR IE B R ] LU B0 2 MR kR 0 TR L
BB VE SR AR SCER I, LPS 0] i it Fas/
FasL i #2175 5 S0 A% 20 M . T 20 Mg . I 45 P9 B 40 it R0 T 28 it 9
T,

R T HE— 25 W Cde2 76 40 i 4 7= LA K 40 i JE 0 vh R #E Y
YEF A 92 56 58 2o 1 2 44 7 pDEST-Cde2 A% 3R ik #fk . 3 18
HeLa 41 Jf v % Y fff 2 3 335 Cde2, T P T- 95 S /7 LPS 3k
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VTG i — 25 S T AT 22 A0 0 & . e =X A A A
I T 45 R WK LPS REfE 51 P16 R = 1) Hela 411
JHT 4 gt pDEST-Cde2 22 J5 By Hela 411 g I T % 15 i [
K (P<C0.05), ik, #EM LPS 55 Hela B T- W 8 5
Cde2 B RKAH K FRAD M T 4 LPS Hl# LS He-
La 4if1fy Cde2 B H XXMM . SREAS LPS fIWLLE .
HeLa 41 i 1 Cde2 & [ % 35 K F W1 W B AR, Bb2h LR,
Cde2 B4 LPS 8]i#2 iy Hela 400 T, X 7l fE 5 H 5] ik
W — R IG5 e % LR TR S Rb-E2F E 5%
PLJ PeG B A RIEM K.

Rb P 5 1 76 20 R J8 300 g i s ad A vp R T AR
FEE P E2F SR TR HEAE Y . E2F 24 XA
F Cdk2 )85 W& cyclinA F1 cyclinE 19 3 [H 8 3 T X 1.
Rb 5 E2F 45 &5 AU 2 T E2F (14 5 33800 3 . it L 78 40 i
JEVH R 2 5 R B TR L Rb-E2F & & W RE S £ Y 1
S B A (U 2H 35 1 25 £ BE AL 8 L histone deacetylase, HDAC)
SRAMHIF % . Nk Rb-E2F &4 951 & /9 40 i 5 5 1 61 £
XAl 432 HDAC K #i 5 HDAC R # #E L. PeG A
AR HDAC & #1EF I Rb #M & 4. 665 Rb-E2F & &
WAL FEAE R T cyclin AR Cde2 2R3k (6 40 iy BH#F T
G./M M, UK .Rb FEFE KT A cyclin A Al Cde2
FEIE A BE B A cyclin B/Cde2 & & K BB B, i cyclin B/
Cde2 HARFEM ML E ARG 22 F B RIET &2 1E
FAET . 3 A0 i ARG 0 240 ) 3 45 R R . fE Hela 41 Jifg 34
FEpEFEh L LPS fil 3 LA S G, /M HA 20 it 50 LE o #0555
P B B3 £ (P<C0. 05), M Y & LPS ¥ LG . G, /M
0140 B0 BT B (P<C0. 01D, ik 2B 45 B4R, Cde2 78 41 il &
B Gy /M R 5 T SR T, H KT 2 kT Al 32 5 o T
T 7055 0 HeLa 4 il 38 52 4 8255 19 G, /M IR I 5 3E A M
W IR A — NG R . A BESE R B Cde2 BB 45
LPS 5|2 % Hela 41 94 1,45 i LPS G453 3 95 Cde2 &
FIoR AT Hela 40008 T2 AY 2538, 14> T ML Al fE 5 Rb-E2F
EEWHE X ALY L H R f ik — B 05 X B R AR
HF — M BB RA TR TAE .

5 LT ARSI Bk T pDEST27-Cde2 BLAZ R K #
M IR L Yy & Hela 40 M0 th . 40 26 3¢ 3 20 RE AL ) 2F 17 7 4
LIRSS Cde2 ZEANIL AW G, /M W k48 T EEAEH 3 H LPS
W Cde2 B £ B AT Hela AT M5B, NN
WRABEFT Cde2 ML RERIML I ZE 2 T B 47 09 336 3L 7E L 4 I IR
TRIT MR R T R IR R
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