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#ZE  Proline-rich protein 11(PRR11)Z —/~15 4m it J&) 2718 4% Fo Fit 98 K2 K 34 5B 4048 % 6435
B, AR AR, PRRIIGURG FE T8 4 fe B S HATE I . 2 AF 7 A1) R A X 4a i AS ) A= 5, 75
R T ik NPT 0 2 H1299 F 57 siRNAASF- 89 PRR 11 &K 50 B % 4m e J&) B 7= A 4 o, 83T
T AnANTPs 5T A48 A% B B AL JR B £ A T 14 42 PRRIIZ %S 3 69 SHAMLA o 0945 A . Brdutdinss £
KA, PRRITZM, L7 4m i JB) BAAE S, FF BLAZ ¥EAZ T BRAL R B R A F -5 am i 8 B L. 42 )
a R AT R G pHHI T 45 R A A, PRRIITF 8 A GA F) B 403 B 40 JR AL G, 0 = A T, A 3 41
W ENR LB, FFRER KA, e B B A2 T 396 PRR 116 & A A TLAFDNAS R A=A 4
S H AT, MPRRI 5 &K T 48520 2m it ) B0 320, AN m ARt Iy 64 & & R .
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RNAi-mediated PRRI11 Depletion Influences Cell Cycle Regulation in
Lung Cancer H1299 Cells

Zhang Chundong'?, Wang Yitao'?, Zhang Ying'?, Li Yi'?, Zhu Huifang'?, Cai Wei'?,
Zhu Yuanyuan'?, Bu Youquan'2*

(‘Department of Biochemistry and Molecular Biology, Chongging Medical University, Chongqing 400016, China;
*Molecular Medicine and Cancer Research Center, Chongqing Medical University, Chongqing 400016, China)

Abstract Proline-rich protein 11(PRRI1) is a novel tumor associated gene, implicated in both cell cycle
progression and lung cancer. Studies have showed that downregulation of PRRI/ by siRNA resulted in cell cycle
arrest at S phase in cancer cells. In the present study, we analyzed the molecular mechanism of downregulation of
PRRI1 caused cell cycle arrest in lung cancer cell with FCM analysis and IF staining. Brdu labelling showed that
downregulation of PRRII caused cell cycle S phase arrest, and the downregualtion of ribonucleotide reductase
resulted in cell cycle arrest by adding dNTPs in vitro. Mitotic marker pHH3 labelling showed silencing PRR11
caused cell cycle arrest at G, phase leading to inhibition in mitosis. Abnormal expression of PRR// may result in
dysregulation of cell cycle progression and promote tumorigenesis.

Key words lung cancer; cell cycle regulation; PRR11; deoxyribonucleoside triphosphates (dANTPs)
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(1S H 56 B B N S AR, 22 P a8 7R 40 i R A S
R OCHEAE Y 20 o S HAAH OC B 1 3Rk 2R
T HDNAT $l %, WA AT E, &&
Al HE T BUM IR 55 2 Blogo K AR R, X2 5
AN S IR A AH SR R EAT BIF 7, AMANAT BAFS B
PRATVE RN T fe 240 B A BRI 4 (1) 43 WL, i EL X
TIRE IR S50 R R A R AL e 24t
HHEEE L

Proline-rich protein 11(PRRI1)& & it K I —
A5 0 L S 47 A e O A R 380 D RE D IR
JE[R . PRRITTEMRNAFE [ 7K V-3 o 3 15 7 i s
S5 Z PR E R 123, I HPRRITH R LK P 5
JiltiJed BB R E A OC . PRRITEIN A 0 2 FH i 4
J R EAT, IF HLAME e 4 M s #e . 128, o
W T2 BSCFIAERR BR PP R BSORT RE T o R RS 20 A 45
KU, PRRIITN T 302 540 SRS e &
AR AR 1A% A5 2 ) H B R v ) S B R Rk R
WA, T 1 2 A S 4 AL H2 B H RN E,
PRRIIFEZN 0 J& S 45 0 A% b 347 D se ) AR 43+
BLRIFEATE 2 o AHIF 7 i i I X4 ear il A e 2 ¢
653 RS PRR 11 R i of fiti e 248 L H 1129944 Ffa )
gz .

1 MRER*®
1.1 #%Y

N St i 4 L ZRH 12999 A SE2 58 % {47, RMPI
164055 77 2 A1 iR 7 1L 37 12 9 H GIBICO A w1 X
PRRIIJsiRNA(PRR1I siRNA)FI [ ¥4 %} MEsiRNA
(NC siRNA)#J fHGenePharma 2y &) (' )& . si-
RNA#; 4% iR jf|Lipofectamine RNAiMaxJl% F Invitro-
genA Fl. EARNA$E B 7] & Total RNA Kit Il H
OMEGA A #] . S 5% 77 frPrimeScript 1st Strand
cDNA Synthesis KitF1%¢ )t 5 #PCRIXFISYBR® Pre-
mix Ex Taq™#)lJ Fl TaKaRa/A & . Brdubpic A #6
ijf]#Roche BrdU Labeling and Detection Kit 14
RocheA ). MRk 2H & F 3 P14 Phosphohistone-H3
antibody. GAPDHZ e [ 71 /A& FITHRPAR IC 1) £ 1
Py H Cell Signaling/A & ffi APRR11Z 3 [
Pi& W H Abcam/A & . Super Singal West Dura %
A &4 E Thermo Scientific/A 7 Y PTE 2 e hric
- PiDonkey Anti-Mouse Alexa Fluor® 488/l H Invit-
rogen’A ) . A% YL iR DAPI(4”,6-diamidino-2-

phenylindole)lJ 5 Sigma/s 7] . 100 mmol/Lf#JdNTPs
% H Ivitrogen/A & o 2450 AR 40 f € A 55 3% A 1 B
Fisher 2y @] .

1.2 753

1.2.1 #@mpeszsc HI2994H UK FIRMPI 16401577
F(F10%M5 4 L35) TCO.3: F2 46 (37 °C. 5% CO»)
FRER I YIRS R H & IS 3|
80% 72 A7 I, 15 FH0.25% 1) Jik 25 (1 g ¥ 10 2847 40 B
fEAR.

1.2.2 siRNA#% #+  PRRIIF 47RNAifT 1§ [ [
siRNAJT 51| & f8P, 1E L% 7 51 N: 5-ACG CAG
GCC UUA AGG AGA ATT-3', Jz X #E 5 % N: 5'-
UUC UCC UUA AGG CCU GCG UTT-3". A8
NC siRNA IE X 541 4: 5'-UUC UCC GAA CGU
GUC ACG U-3', Jx X #5751 4: 5'-TTC TCC GAA
CGT GTC ACG T-3'.

123 siRNA%46%E T %0t & Z2PCRA I X4
Y ARG 0 200 L 4 Ak R oA X AR K T B H 129941 i,
PAZ11.0x10%/ 4L 1) 25 B 43 M R 6L, siRNAKL Gy 2
& Lipofectamine RNAiMax st 71| #% 4% it B 45 i3F 17 #
fE. H, siRNAM] & H3x10° umol/fL, ¥ B PRRII
SIRNAZH F1 [ ¥ % FENC siRNAZH. % 4v48 h)5, Yk
LA PRSI RNA,

FH T G 88 75 S A 00 &4 - ol 4 X6 480 A K 1
HI129941 1, LLZ12.0x10%/FL 1) % FE e fh 2224 5LKR, 24
FURR B 4 BT F 75 3, siRNARL Je 44 i Lipo-
fectamine RNAiMaxi 7| % 415t 0 547 1 . Ho,
siRNA £ 97.5x10° pmol/AL, ¥ & PRRI1I siRNAZ
FFHPEXT BENC siRNAZL . #5448 hJg, HHT 598
pist el
1.2.4 dNTPs&22  H T =40 B A U AN S0 9% 5
Sy BT B, %5 YesiRNA O h=] i 78 40 ff 3% 95 5L oh oy
SIS A I S A% W % 1 R TR A ) (deoxyribonucle-
otide triphosphates, dNTPs), 14 & 4Fh A [F] 4 & £ 7,
2R 431 °M0, 1, 500 pmol/mLA120 mmol/mL.
125 ERNA#YRIRA AR ffF Total RNA Kit
I B 4 i 5L RNA, %4:NanoDrop Spectrophotometer
W38 FLIR FE R Daeo/ Daso AL, I FH 5 88 3¢ g W s I
HL VKON RNA 5T & AT PROE 40 # . IR I PrimeScript
Ist Strand cDNA Synthesis Kiti#f 47 [ % 5% o
12.6 ZEPCR#&M KA HIAHISYBR® Pre-
mix Ex Taq™347 & EPCREEMI, F] T2 & EPCR
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51%0°4: PRRII | 5-GAC TTC CAA AGC TGT GCT
TCC-3', PRRII Fii 5'-CTG CAT GGG TCC ATC CTT
TTT-3"; GAPDH L 5-ACC TGA CCT GCC GTC TAG
AA-3', GAPDH Fj#5-TCC ACC ACC CTG TTG CTG
TA-3'c AR F 820 pLo % 5% IIcDNA = ¥) i
PE20M5 AE AR, FHEHFE M B3N E S IR
JF 595 CCHAS 10 s; 94 °CAFES s, 60 °CiR K15 s,
72 °CLEAH45 s, F40MEHE; #2572 °C 10 min. K
FA244% 53 B 8 PCRIP) 45

1.2.7 & & 4& IX #=Western blot e & g1 i F
1 xPBSIE ¥ W5 V&, SDSYH iy 22 fif ¥ £8 vK 1 4 fR
30 min. 14 000 r/minT4 °CE.0»10 min, Y _FiER,
FHBCAEN E EAWSE. KH10% SDS-PAGE%y
B FL UK A B AR JE 20 pgZH P s 2R 1, AR
T VENG B AR EPVDFE, LS 5 1 IR 7E 5% i AR
Wby & iR L he A8 FHHTPRR11Z 50 B AR 76
FEW(1:1 000K BE )4 °CilF B i), PBSIE U, A5
{8 FTHRPAR 1 1 £ 0 S — Hui BE MR (1:5 0004 %)
EIRPEE 1.5 ho 5 /a K Super Singal West Duraz.
R &AL, Xk i ot. LAGAPDHAE AN £
HH, [ HHGAPDH % £ $i(1:2 0005 B)1E A —Ft
1.2.8 AX@mieien M I PRR 11
J& I INAS TR 94 B ANTPs Ji5 41 g i A AR Ak . % Gv s
48 h4l i 77 B 7%, PBSHE1IR, 0.25% ik B W 1k i ik
Y E, WCEE RO AT B 50 )5 35 B3, PBSTRIR2IX,
1 000 r/minf.0»5 min; F 11 mL PBSfi 40 g 5 &,
BRI N TA K LE2 mL, 4 °CA TR -
VR IR B A2 1x10%/mL, SR 5 B 250010 min,
PBSVE ¥ Jo #2840 M, 767 R 1705 mL2H i & i
JTN0.5 mL PIH% (2 ¥ & 7920 pg/mL)%fDNA
ITYxtn, 37 °CREFRAE T, LI E 30 min, PBSPEV
2%, Tt 2 A ASOR: 0 2 B HL1 299 200 it 76 45 201 it &) 34
(Gi+ S G/M)FIT (55 LA, BRLEAS 10 000/ 4t .
1.2.9 % FKAeN Brdubrid S Al 2 B Roche
Pt W4T sIRNALL B 40 948 hJ5 ¥ InBrdufbsid
YHHE30 min, 70% . FE4 °CJH 2 40, 1# A i PiBrdu
BT [ PR AE B 2% 46 37 °CHE A 30 min, PBSi
Uk, 37 °C i F Alexa 488471097 4L B —4T(1:1 000)
I 5% B 30 min, I8 FIDAPINDNA AT 4L, 25
T10 ming 5 B85 3 I A 2O B s AT A .
pHH3FRC: siRNAALLFRAH 148 h), PBSTEHE4HM, 4%
PFA = ii7 [ 52 10 min, PBSIE W41 g, 37 °CHt Pt

S M 3R AT A8 A T h(E PR REE 75 PBSYR A BP 1L 10%,
BSA 5%), $ipHH3 i 51 50 [ §1 1A 1:200%% B, 7515 77
FErP37 °CiRE 1 h, 85 FHPBSIE Y41, 37 °CF
fi F Alexa 488FR1C 9P HT bl —Pu(1:1 0007 F )ikt S ity
A1 h, L HDAPIDNABE T4, S iF 10 min; i/
Ve a3 IR %6 BB AT R .

1.2.10 #3E %t SEIS A Dlmean+S.D.JE Xk
T, 30 35 1 22 Ty M FSPSS 115833k 4T, P<0.01%
N A ST

2 R
2.1 PRRITEFRUR SRR

H 12994 ifd 5% i %% Y4siRNA 48 hJi % F ¢t &
& PCR M Western blot4y il 45 Il PRR 11 FJmRNAF &
HAEIRIA K. 45 R BIR, PRRIT siRNALL#E
ZH HHPRRITFImRNAF R I8 KF B KT B 7
Xf HENC siRNAZ (K1), 3 B A 5256 A58 (1) PRR11
SIRNARE A R il 40 i A IR PRR TR
2.2 PRRITEFERUH LS ANTPsC TR X 240 i ] HA
HIZRIFZ M0

AT HTEABE 9T SR B, M HIPRRIIZR 1K V]
SIS H BH i HL A B G A% B A% 1 B2 046 R BERRMLAT
RRM2F A TP, %% B R i J5 B (ribonucleotide

(A) (B)

e e = o=
2 o o o v
*
*

S
o

PRR11/GAPDH mRNA expression ratio
o
o

NC siRNA  PRRII siRNA

HI12994H i 73 53 Wk o} 4% Ge 191 1 X B siRNARIPRR1IsiRNA, e 4
JE48 h, 3 HIFRIES RNAF 1 4 41 I A7 WL, R Real-time PCRAN
Western bloth&: Il PRR1IFImRNA(A)FI R [ iR 235 K T2 40(B)
H1299 cells were transiently transfected with the negative control
siRNA and PRR11 siRNA, respectively. Total RNA and cell lysates were
extracted 48 h after transfection and used to detect the expression of
PRRI1 at both mRNA (A) and protein levels (B) by Real-time PCR and
Western blot.

[El1 H12994A A8 FsiRNA T S HIPRR I TR =4

Fig.1 The efficiency analysis of RNAi-mediated PRR11
depletion in H1299
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reductase, RNR) /2 41 ffd P & R I 450 4% B A% 1 B2 11
PR 8 B, RNRAL$E KNP ANTE 3, K (ribonucle-
otide reductase M1, RRM1)F1 /) il # (ribonucleotide
reductase M2, RRM2); RNR ] Ij & /& 18 {LNTPsik Ji
A2 dNTPs, J&5 & 72 41 il P)IDNAS f 1) B 382 J kST,
DRI, AT 1368 3t 7 40 i 335 77 & P 8 INANTTPs 23 B A% B
I BIE i l T Y 3R I8 FEPRR 1T ek T 24 (1 SPH s A
(0 /E F o H12994H Jfa h PRRII T ik J A5 it =X 40 g
HEAT R, S5 R BOR, 4 INdNTPs#K 52 290 pmol/mL
IF, PRRI1 Uk 2H A 2 B FH 20 B B o5 L5 40000 e Gy
1130.04%+3.34%. SH152.71%+3.26%. G./M
17.24%+6.59%, 1 X HE 2H 25 B AH 40 fi A o5 L 431
4% B N Gi54.78%+4.07% SH130.70%+3.26% -
Go/MH14.5142.05%. 1M % A1l pmol/mL dNTPs4H
580 pmol/mL dNTPsZH fit it =X 41 g k6 0 45 SR 76
wEMEZE R R R T R) . g I 2 R,
TEAH B IR FE AR MR BEANTPs(0, 1 pmol/mL) %%
R, 55F B AN AH b, PRRITFIRA G 340

/b, SHALH A% H B, MG/ Mg 53
A, K BHPRRIIFIR G T S04 M4 R fES . (H
& VR N =5 vk 2 ANTPs(500 wmol/mL)i it = 41 i k6
M55 B 5K, SHENC siRNAZH T & IS4 BT &5 B
%1 A G H148.47%+4.17%, SH141.27%+5.02%, G,/M
J1110.25%+0.88%, 5 ¥ N0 pmol/mLyK & dNTPsZH
T 5 22 Ty (H R PRRITTO A 4R, Gy 140 i
EL 2R 919.78%+1.55%, & % /b F ¥ iS00 pmol/mL
ANTPsAbFE [ 5%F B2 G 31 g, i S 400 it B o3 Ry
62.46%+3.34%, & = T FR AL SHAZN A, Gy M4
LA 17.76%+3.67%, 55 fE 4 AH LLATS SR T fi 25 1tk 22
S(E2). 211 ¥ 1120 mmol/mL dNTPs i =X 41 Jfa
A6 I F P55 500 pmol/mLZH B4 TG 5. & 1 2 7,
IEHE R 7R . X e g IR B, 7E X ENC siRNA
A FE 2 41 Ff 7R S00 pmol/mLEk20 mmol/mLik Ji
(FIANTPs e} fil Jiz: 210 A F1 200 At 8 1A G &6t 2 5 . T 7
PRRITFERZH A0 5 11500 pmol/mLEE20 mmol/mL
WRE IIANTPsf&, 405k 2 OISIARA 2 Kk, FIH

- NC siRNA 0 pmol/mL
I NC SiRNA 500 pmol/mL
I PRRIT SIRNA O pmol/mL

Cell cycle percentage(%)

PRRI1 siRNA 500 umol/mL

G,/M

H12992 fa 5 i) % YL B PEXT HENC siRNAFIPRRIT siRNA, FEAEA f s IR HH IR N0 pmol/mLAN500 pmol/mLy& £ #IdNTPs, % 4% /548 hiltHE 41 il

FRHEAT IR NI, **P<0.01.

H1299 cells were transiently transfected with the negative control NC siRNA and PRR1] siRNA. And at the same time, 0 pmol/mL and 500 pmol/mL
dNTPs was added in the cell culture medium, respectively. The cells were treated 48 h after transfection and used to detect cell cycle by FCM, **P<0.01.

E2 RN PRRITFR S 4R B AT 1L
Fig.2 Cell cycle analysis of PRR11 knock down in H1299 by FCM
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It M B A I 285 TR 3R BH, 6 ANTPsAL 21 A BE iR &
PRRIT%- 5 £ 40 My SHARH -
2.3 PRRITEFERUREX A ANTPsAIEXTDNA S AL
AL

It A RS 3 A 400 ) 34 A 36 3 300 s 4 B R st
DNAS &R, DA, 38 i =R B A il fit % 3k
75 200 R 7 400 i ) s R R BT AR B A, 6T IR R R
8 37 ARG 00 A2k TS B0 £ 440 PR U A IE 7 3T DNA
A A T siRNAB A 245 7 4k AT 5E 401 i DNA G R,
T 2 — B 1) it 55 P 97 QA B % 24 PR A X DNA S, 3
743 W, REEFAFSHILAY L3R, {ERASRE I 8 IX L4S
AP 2 A TDNAG . s 4 feH1299- PRR 11

(A)
DAPI Brdu DAPI/Brdu
< -
Z
=
Q
Z
<
Z
=
Z
~
&
QL
©)
DAPI Brdu DAPI/Brdu
p
=
O
Z

PRRI1I siRNA

R T A MR I &5 SR SO, 4 R TR B 7ES
1, BNAHXTDNA S B A T 205K~ 854 18] Fr 40 o K B
BEN; 9 7RI PRR TS5 53 B RRMIAIRRM2 T i
RIE X AU EDNA S B B 520, AT FBrdubsic J7
53T A DNAG S TE AR . G2 5 6 AG I 25
R, R0 pmol/mL dNTPsHPRR 1T I 41 41 il
tBrdubric A PELH I 976.33%+5.07%, &2 & T E
4H rfBrdulH 7 20 f142.05%+13.13%, {H J& PRRIIFH
£ HhBrdu PH 1 24 10 5 S 5 B2 5 008 HE ZHAH LG B X980 55
(K13). X W], PRR IG5 BET 20 S99 8 12E AT,
FEAN AR AR B SH; I HBrduli & B [RIAR [F 1S LR,
PRRITT U8 20 41 i 5 5 R 4 AF LG AR I 21 Brdu Y6 15

(B)
ol mm NC siRNA
= PRR]] siRNA

081
S
5 0.7 1 %
on
s
g 0.6 1 ‘
8 05
T 04
[
Z 031
g 02
=
E 0.1 -

0.0 -

0 umol/mL dNTPs 500umol/mL dNTPs

HI129940 il i 4 GeNC siRNAFIPRRI1 siRNA, [F ££ 35 723 P10 pmol/mL dNTPsAI1500 pmol/mL dNTPs, #% 4 548 hifff & BrduJf 17 %
FESEATM . Az WA IN0 pmol/mL ANTPsZH AN A Brdubsic fiF 5 ¢ FeAill 45 4L (200x), L% 3K RBrdulH AN, ¥ A DAPI4: 4 B: BrdulH 41
MBS M 45 B, *4P<0.01; C: %3 111500 pmol/mL dNTPZH 41 fd Brdubric i He 2 5 YA I 25 5, 4% (0 % = BrduFH P 40 i, W5 (4 NDAPIH: 4

(400x).

H1299 cells were transiently transfected with NC siRNA and PRR/I siRNA. At the same time, 0 pmol/mL dNTPs and 500 umol/mL dNTPs was
added in the cell culture medium, respectively. The DNA sythensis were detected by Brdu labelling after transfection 48 h. A: the IF straining results

of 0 umol/mL dNTPs treatment group(200x), green indicated Brdu positive cells, blue indicated DAPI staining; B: statistical analysis of Brdu positive
cells, **P<0.01; C: the IF straining results of 0 umol/mL dNTPs treatment group(400x), the green indicated Brdu positive cells, blue indicated DAPI

staining.

[El3 dNTPs&LEEBrdutric MAEDNAE BLIE R
Fig.3 Brdu labelling cells DNA sythensis by adding dNTPs
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S OmEE Rk gS, B ERAT I () K G i ADNAH [ Brdufe:
b, BRI, PRRITERE G 23 2 MADNA S FIH % o
H129948 MiPRRIIF % J5 Bk 4500 pmol/mL
dNTPskb 2 J5 3 220 M AG I 25 R R, A28 2
PISHIPH #5. N T 4> HrPRRIIF % J5 500 pwmol/mL
dNTPs4b #1148 h/5 41 fuDNA S B 1% o, 841738 i
Brdubr i M40 fIDNA G il G 2 A & SR 3%
B, ¥ 0500 wmol/mL dNTPs K] PRR 11k 45 48 s
BrdubRic 1 2 916.33%+7.07%, i % T X FENC
siRNA4b 7 2H 2 i Brdubr 1c BH 4 %£52.05%+10.12%

DAPI pHH3

NC siRNA

PRR11 siRNA

dNTPs 0 pmol/mL

©

PRRI11 siRNA 500 pmol/mL

NC siRNA 500 pumol/mL

PRR11 siRNA 0 pmol/mL

NC siRNA 0 pumol/mL

IV 110 wmol/mL dNTPs ) PRR 11 I #H ff)Brduli
PEZRA, 3 H 7 n500 umol/mL dNTPsHIPRR 115
ZH 40 i - BrduPH 40 i (5 5 o B AR 55 (K13). XL
B 9T 45 5% B, 500 pmol/mL dNTPskb# 5 PRRIIF
TCZEL 20 5 0 HEZE A B, ER R It A P A T &5 SR 3R
I ALT-S I 20 B Al = 19 0, {H 2 Brdubric 45 5 i
HADNAE BOS P40 gk H 222>, BIDNAS
32 24
2.4 PRRIITEF R HAE 2257 2 HI 5200

It =X 20 e W & L SO, I e 4H I H 1299+

DAPI pHH3

*
v

dNTPs 500 pmol/mL

T T T T

pHH3 positive cells(%)

H12992 Jfa 1% i %% Y B 14 % HENC siRNAFIPRRII siRNA, [F] i 75 55 7% 5 Hh 8 10 pmol/mLAI500 umol/mL dNTPs, % 4t j548 ha Ji 7 6 A% Il
pHH3MRIL. AL B: 43 A IIANTPs 0 pmol/mLAN500 pmol/mLAH Al 52 5 YA M 485 5, ¢ (5 pHH3 BH PR, W5 (4 WDAPIYL A, (i it

N NpHH3FHYESHAE; C: Gt 2 HrpHH3BH 4 B &

H1299 cells were transiently transfected with NC siRNA and PRRII siRNA. At the same time, cells were treated with 0 umol/mL and 500 umol/
mL dNTPs, respectively. DNA sythensis was labelled by Brdu after transfection 48 h. A,B: the IF straining results of 0 pmol/mL and 500 pmol/mL
dNTPs treated groups, respectively. The green indicated pHH3 positive cells, blue indicated DAPI staining, and white arrow indicated the pHH3

positive cell; C: statistical analysis of Brdu positive cells.

El4 GiEpHH3FRICLE R (100%)
Fig.4 The results of pHH3 labelling by IF(100x)
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PRRIIFE I G To 18 42 75 s IIANTPs, Go/MIA 41 i bt
RE XA L) 0 B 2= R, (02 U M A
MTEEX G SEMIRGE S EAT X 5. PRt D T A
DIPRRITFIR S5 A2 75 %0 4 Mo A 22 4y 24 7= e sz i, 3R
A4 F 43 24 1 b 35 B I pHH3 X 5 0 wmol/mL AN
500 pmol/mL dNTPskh 3 [{TH12994H i 73 73l 13 47 %
PRI, 45 5 B /R PRRITFRJG 7 10 pmol/mL
1500 wmol/mL dNTPs4b ¥ 21 [ipHH3 [ 14 41 ity Eb
Ay ) 90.4%+0.08%H10.46%=0.1%, 1 % ENC
SIRNAZY il % J10 pmol/mLA1500 umol/mL dNTPs
Ab L ZHpHH3FH 4 41 A LE 2 4 ) 5.3%+1.8%F11
4.08%+1.03%; PRRIIf Ik J& TG & /& 75 ¥s INdNTPs
pHH3 PH 4 41 i 55 Xt BR 41 AH L2 2 208 (4. %
SEILR I, I PRRIIF A V] T 8 A GE N
2257 %8, T FE TG 3

3 g

PRRI1FE R A ARG 2H Ji 30T 78 A R B — A
T IR AR G BE TR . B AL SR AR A, 7R e 40 e
M JRPRR 115 5 iEC 240 S H BEL i 5 504 it 38 B ok 2%,
F HL A0 240 B ) 3 A% KAk 9 BT 2k RS e b
g WL T, il 4 PRRITE R 51 42 2 5 40 i A
WA R R AR AR A 15 2 2 A S0 Bl i O
R IA RIS, Hal, BARC S EPRRIIZ S5 Y
JE R 4 % il 1 kA=, ARV LI B ) 40T WL AT AR
RAN.

PRRIT G %5 48 Jf JA 3 45 3 3 1) 52 i iy FHL
T2 PR CE S I, T 2k PR DN A 2. 1) 2 40 i A 00 i A
HSHIR N E. TR, ZREAN R
1k G HDNAK #] Z fl, WCyclinEM CyclinAZES
MiE &AL, s Z2MCM2-TRIPCNAZG HiE S 5
DNAKE #| [ 5 (1 %5 T HH S MHIDNAG R, S
FC2H e JE A S S S L O, 22 2R TR A AR
fiff (mitogen-activated protein kinase, MAPK){5 ‘5 i
P TIZAFAE T S P A M T I — 5% M5 5 1 iR E,
FH — 2H 4 K % A0 1) 22/ 95 S IR B 1 Vg 4L A, R T
I JE) 30 1138 47 R0 2 TR 3R 08 B A B B AR A
PRRITIR G W B RS B4 22 B, BRMAPKAE 5
S 2 AN IR R AR IA AN, g ST A
JdNTPsFIRNRH A 7 FERRM1AIRRM2 [()mRNA
B RS BETE R, 48 DY R A R

HRE A% HF B2 WK T Dy (2~80)x 107 pmol /10°4H ifs, #£ 44
FeLJE) B G IR B AU, T AR S A R B o s
RNRTE 4 ffd o K35 7 U8 -5 2040 g - ANTPs 2 ¥ 5
VA B2 4R INTPs P BEAEER, 140 HDNA S i
FARRANEE, NI 5] S SR i B 36 K] g AR 181,

I I A 355 5 5 T AN I AN [R) R B TR ANT Ps Ak
PRI 30 AT 00 2 AN 2 e A M, 43 T PRRITEL
T JEH129941 H FH RRMIFIRRM27% 3% T 1 5 41 fuS
IR oG AR o iU BAS I 45 S R, ¥R ndNTPs
ANBEMRBRPRRITFSIR 5 2 i) A0 R SHARA Y « 1 HBrdu
FRIC T 7045 B3R B, 7E AU INdNTPs(0 pmol/mL)4k
FEAH A, PRRIIFIR G DNAS 6 20 f £ &= 3 hn, 5
PRR 1150k J it =40 BAS I 45 S S HA PR — 2 (H 2
5 55 Wk FEANTPs(500 pmol/mL)) 2k £ <, PRRIIF
G DNAS BZ 2] . IR BEANTPs 264 F
PRRIT % 5 Brdubric 45 55 I =40 B A A7 75 22
S, Ut B 7E = i FEANTPS A7 7E 2% 28 N PRRITER
48 h4H fitd FFIDNA G B 1), Rl ikt 20 i AS RE 68 56
SHIHERE, BH 1T 2N i A ITESIAREBH . FRATTHE
DU SOFP I G B 1 S5 R 7 AN VAR INANTPs g 2% 4
~, HI29940 Bl PRR T J5 B 1 Mt B % BB % IR &
J 1 G B B RINR R IA 2 5 S50 200 it S J BEL 3 1 IR 36 2
—, 2L N ANTPs [ A 2 5] A2 41 fEDNA & 5 A2 B it
HRAES I, DRt X4 RS D AT Brduds i #R Be Al
B G e BEL A FES . 35 77 3 A7 7E = R FE ANTPs
S5 BE 35 KUPRR LT T ELRNR T 1 51 /& 1) P Ui
PEANTPs & BAS /2, 4R 1 PRR T ok 7] B 438 3 3
f 345 BH 1R 40 B S 1E 5 HEAT, A i 40 B U S HA
o1 Jfa 384 fn, {5 2 Brduds ic & o 3 7T DNA G B 40
PR D o 25X N FRATTHE I, it e 240 e R
PRRIIG K 5] BERNRZR A T i T BUANTPsE W FE T
W, 2 5 B0 B SHABH s 14 )5 R 2 —, {H & PRRI1IF]
N 3 38 ik At g AR PR P S AT . O B R
B, PRRIIFI G MAPKAE 5l % of 2 AN B RIRIA T
VA, CE 9T 45 S22 BIMAPKE % 6k T- VR 2 S HA ) 1F
W HEAT AL R AR U, HEMIPRRIIE S 51
{1 248 6 &) 9 B 25 % 22 7 THD 9 JiR 5, MAPKCI) 5 5
AT e AR T ECSHIBH A I O R 3R, (A2 A Bk 1
MLEE A fE T IR T

it 2Q 4 HAS W K Brdubr ic 45 SR 3% 81, PRRII
U 5 B4 B B PR AES I, (H R G/MT 4 i 2 &
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To 2 2 AR, WS 7R PRRITER 5 % G/ M 2 72 2
BV, A4 S 307 240 M AG I G/ MY 21 Jfa %5
TR . A T ARWIPRR IR 5 2 75 % 48 i )
Go/ M= A= 52, AT FH 40 B A 22 73 24 M 4¢
SEFRCYIpHH3 X 7> AL o 34T brid . EARH1299
Y ML PRR1 g Ik S i A ISR U G/ MY g B . %
b, EJ2 G 9% D8R I 25 R B R PRRITE S T6 %
J& 75 VR INANTPsAb B pHH3 BH 4 28 i 5 %) HE 45 21 i
bb & 35 020, 2% W PRRITFE 5 4 T 73 2430 (1) 44 i
Do MR X L g BLRATTHED, PRRITER 5 5 51
41 fwk FH R PE G, T AN se it AMB, RIZH AN B8 IE
WHENAT 5y 3R .

gk TR, AW LA R I A0 B AR G
PIE VARV PRRLZEAH A JE AR 4% o )4 ), [ B
PRRII7EHEAN 2 Ji] S AR AT AT AH O T RE, PRR11
RS R 4 BEDNA & A 2293 245 TTIPRR111
FESHIHERE ] RE 2 2 AV B B, I+ HMAPK/E 5 i@ i
ARG CEEE . IR, BRATE AR G 8 LR 4R
H TPRRI1TE5MAPKAE 5 38 #% 0 SHH 1 4% (1) 7 1 Hl
HIHE 7T, RANIR ZPRR11Z: 5 41 i 4 398 4% B 78 M
S R R R 1 4 AL o
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