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ZREQ -1 EBRMEEANKRENKRIE
HRe B B R HE= B R FRIARI SR

ARRK AR BEX A REL KEZ
(IR CF M KAEBE B B YR, WERCE IR P, Ll 200003

i LEEE AR, s 100037)

BE HRZEES -1 ZAKRPC-INF&ESEE X XA K2k 2 IR @R MC) B £ A 5
2 AR &L 69 %570, A Brdu-ELISA %427 PC-INF 824 % & 4F MC 38386916 A , AKX @RI
#XPC-INF @4-%& @ 2t MC Bl #1649 % 7h, S8 & KEF RT-PCR 7 %48 PC-1NF @65 & & MC
F BiiR 4z 3 A cyclin D1, p21WAR R X691 A . 45 % & PC-INF a4-& G fedr4| MC 374, Z I
RAFaGET 54K % ; PC-INF &4% @ %70 MC A, 12 GG, B4t sghn, S Hasmiens v,
4 pg/ml PC-INF @4 & &1 F /&, cyclin DI mRNA 7K-F bt B8 2080 £ T J8(P<0.05) ; @ p21WAF!
mRNA 7K-F bt B2 R & F il (P<0.01). PC-INF #24-%& & 6474 MC 3878 & B Heg it &, HAu4|
T fg A8 1E T cyclin D1, L3 p21WAR ¢4 ik, 394 amfied it G,-S A4 s M54,

XH2iA

i Y 0 R I 1 2 B 1B (autosomal dominant poly-
cystic kidney disease, ADPKD) A £z i WL A5t A% 11 B Ak
G, A BRI RN 5% ~10% . WEFUK
B, 85%~90% ) ADPKD &A= Jit i1 % 2 B 1 FE (K]
(PKD) 4= 2 B 51 1 (polycystin-1, PC-1){1]
LEMJ RN RE S H T B2, PC-1 &2 — M T4 460
kDa SRR S, 1 NI . 11 AN
FEE DRI 1 ANl ) ki P M S R AL A1 PC-1 b
X BT R A 2 S22 ) B BB R g T e I Ab
T R HATAE L A B Th e R O, TR
kK, PC-1 & HBF RIS KR D, (HIRERT T
MRS D o [EAMRIE PC-1 REFNHIE /N _E Bz 4i o 38
TERFE P T oot AT A A FH BE DR R 7 v s I
HHT PC-1 B IEB(PC-INF)FF1E M) LRR-WSC [X
RO, B R PC-1 BEAMNX 5 47~202
P SRR IR L, A4 1 iR A 18.9 kDal”, AN
56 W 55 1% R B A 10 R B /N BR R B A A (MC) Y
B R R O R R R s, B A o) 1
PC-1 1.

1 MRS AZE
1.1 ##
KB /N BR AR I AN AR A R S a6 = g e,

WROASE RN, TREN -1, RBEAME: 9K

PC-INF fil & & A ALK %5, DMEM. F12
X R0 Gibeo A a] =, B AN i A AT Y
ZEH NG 5- -2 WAEPR T K S 15 WA B
(Brdu-ELISA)if )& 4 Roche A 7=, SYBR
Green | 5 Bio-Rad 2~ a] /=, Wik k. RNaisn
4 Invitrogen 22 ] 7=, 2<% & PCR KA &
HJ HA TaKaRa 22 )7 i, PCR 514th LilgA T A
AlA A, HARR IS A Sigma 2y 7] P b At D143 AT
ali, UG BFFRIU(3EE Labsystems MK3), %
J65€ 5 PCR X (% [H Bio-Rad iCycler), ¥it=\4M %
(3% [ Epics XL, Coulter).

1.2 A&

1.2.1 PC-1NF @& & xf MC 3§74 649 %5 "R V. H
Brdu-Elisa i 71 &l & 40 M35 . 40 Mo A% AR BO
AR K MC #7196 FLAR(1x 1044~/ 4L), H& 10%
/NEILE ) DMEM+F12 B 380 15 24 h(37 C,
5%CO,) )&, #HiLiE DMEM+F12 835 i 6 24
h, 41K FEP AR 7 LIEW, A

W H 1. 2005-08-05 HZ W 2005-09-27

[E 5 B AR 7R 1863 1-4) (No.2002AA2Z3130). %K
AR FL 2 3 42 (N0.30330640, No.30170901, No.30271523) k¢ |- ifg i Ft &
KRBT H 342 (No.021C14029) 7t )
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EARWIEPC-INF @A HEO. 0.5, 1. 2, 4
pg/ml) )G I DMEM+F12 K5 38305y HI4EF 24
48. 72 %96 h, WK 6 MK, MIRLKER
3R GHERIERE, IHMMIE 9I5% UL L. %
RA &, FEFLINA 110 umol/L ff) Brdu brid ¥
WA 6 h(37 'C, 5%CO,), HEPEEME(20 C,
30 min), A%FEEE 75> 4% DNA JE AP Brdu # 5
FEHLAR3T °C, 30 min), HEMARNEY) 5>
B, BAAUSHEK 492 nm, K 405 nm
REERHOCE . SR ER 3 IR, MG E R
=Y A -PC-INFR &4 A{HY MRA A
fH x100%, XA A 405 nm & 492 nm &t
ML,

1.2.2  GAX @A PC-1NF #4-%& & 3t K &,
MC @fe B e %rh  BONEZEK I MC #7016
FUBR, WM E 70% RlA R, & ASRKE PC-
INF i@l & & A0, 0.5, 1. 2. 4 pug/ml)EMLE
DMEM+F12 5537 /EFH 48 h(37 C, 5%CO,) A,
JRE AR L, PBS V&ML, 70% T LEERIF[E &
M, -20 Cit. A% R PBS Fyt2 ¥, #
e B B, A4 AR 3, MCYCLE %%
oy AT ML B . S TE IR E PI(%) 3% F it & PI
(%) =(S+G,/M)/(G/G,+S+G,/M)x100%

1.2.3 @B 8R4 A E cyclin D1. p21VAF mRNA
ESE gl O B K0 MC #0016 LI, 41
K E 70% miE N, A 4 ng/ml PC-INF G E
H L7 DMEM+F12 B3 fE ] 48 h (37 C,
5%C0O,), 0.25% B EMHAFEENM. mA
1 ml Trizol Zf#, 200 pl F 7T 41 ML RNA, 1%
FR I B MR B B P v B 2 OB FETH 55 5 RNA L& .
BN 4] DNA G TR %, RNAER 20 pl,
% 2 ug RNA. 20 U RNasin. 100 U SSII. 4 pl
5x1% strand buffer. 0.5 pmol/L 5[4, 1 pul 10 mmol/
L dNTP, j€%], 25 “Ciii#t 10 min, 42 Ci¥% 1
h, 52 CiE# 15 min, 70 T IERN 15 min. #
JER PCR A 25 pl RMNAAER, 7 1.0 ul cDNA.
2.5 ul 10xbuffer. 0.3 ul 250 mmol/L Mg+, 0.3 ul
25 mmol/L dAGCU. 1.0 ul 10 umol/L H X & X

14, 0.8 ul 25xSYBR green I, 1.0 pl 1073x L
. 1.25 U Taq . 0.4 U UNG. RMN&MHA:
95 CHIZEM 90 s, 95 CA&M: S s, 55 CiBk 15
s, 72 CHEAH20 s, 5 MERSE, 95 CEMHS s,
60 CiRB:K30 s, 340 MEH, FHRTERET 60
CWERINAES . GIEBMR MG IEAFET A 95
CAM 1 min, 55 Ci2:K 1 min, ZJ5%F 10 s #5/0
0.5 C/f&¥, 3£80 i . GAPDH N & KHiEMH,
DAARN T B 7 B 53 R 3 D3 o H a3 R
X, MAER 3K, T KRR # 00,
RS IvFI & 1.
1.4 HitSag

T a5 R (Res) Rox, AR TR A K050 .

2 #FR
2.1 PC-INF @& EB* MC #E A2

RIS A, PC-INF fl & 8 A% MC %)
W] B FEIVEH . Brdu-ELISA £l & 1 4 pg/ml PC-
INF il & 8 A1 24 h BIRERS A 28006 MC 1951,
Lt AL 22 5 Gk 28 & L (P<0.01), HAmH
VF FH BE I TR) ZE K N5, 96 h A BIEg . ARREIK
J&% PC-1NF gl & 8 (A 1 H] 96 h #RGENS I B304 MC 14
¥, SxtMRA R AFEIRE 24 hy 48 h F1 72 h Mt
R WH G E X (P<0.01), 1 HANHIERHBE
WAL HE NI E5%, 4 ug/ml PC-1NF @& A X 4 i
W IMEIETIE61.3%. k2. B1. B2,
2.2 PC-INF REEBX MC B 518EEHDN
A

A MK &, PC-INF @& &AER
48 hJ5, B3 PC-INF @& H KRN, S+Gy/
M 4 Mz #ik b, AR T GG, 1, 1
TR B ERE, WK3.
2.3 PC-INF pt&5ZEB X MC B E A cyclin
D1. p21WAF RiXRIF M

LI 9% 8 PCR Rl &K 3L, PC-1NF fil& &
F1ER 48 h J5, 408803 E cyclin D1 H)
mRNA KFEZE TR, SxRAMLERE ST

F1 THAEEPCRSIIMFS

. 5P 51
1A _ LA
4 X M X
cyclin DI 5-GATGCTGGAGGTCTGCGAGGAA-3' 5-AGAGGCCACGAACATGCAAGT-3'
p21WAF 5-ATGAGTTGGGAGGAGGCAGG-3' 5-CGGCGTTTGGAGTGGTAGAA-3'

GAPDH

5'-GGTATCGTGGAAGAACTCATGAC-3'

5'-ATGCCAGTGAGCTTCCCGTTCAC-3'
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#2 A RERE PC-INF @& ERBEAF R B3 MC #5EE S(PDH RIS NG

PC-INF @& 81 i) (h)

% (ug/ml) 24 48 72 96
0 0.29+0.02 0.36+0.02 0.58+0.03 1.060.12
0.5 0.28+0.03 0.33+0.05 0.53+0.03 0.89+0.042¢
1 0.27+0.02 0.32+0.04 0.49+0.04 0.81+0.04b<
2 0.26+0.04 0.28+0.04 0.42+0.03 0.65+0.05"<
4 0.21£0.02° 0.230.02°¢ 0.24£0.04>< 0.41+0.05%¢

L BIPEX B ALHILE, *P<0.05, PP<0.01; 524 h. 48 h A 72 h [{KEHLL, <P<0.01.

70
60
50
= aof
R
Z 30
=
20
10}
0 s . .
24 48 72 96

I8 i3] Ch)

1 4 ug/ml PC-INF f& EAQ AT RER & MC 1858
OEETE

70 ¢

60
50

40}
30t
20
10t
0 1 \ n
0.5 I 2 4

PC- INFHh 75 4 1A (pg/ml)

k4 (%)

B2 A[ERE PC-INF @& EB{ER 96 h 3 MC 855N
L E

2 X (P<0.05); 10 p21%AF! ff) mRNA /KF B3 I
W, X AU E 2 R IR et B L (P<0.01),
& 4.

3 e

PC-1 Ihfigh AR B . DAEFREYH, PC-1 2
— PR, AT A0 - 40 R A0 Y - 2T (]
FIFHEAER . PC-1 45/ 5 Dhae s H 51& S NE L
B A MG A B s PN v A AR R R A A R A
BAFBERMIE R K., &4 KN 4K PC-1
DR R MARIE, FZIRE 2 PC-1 ) cDNA X 14
kb, MEUILEMMIRIAD, Boletta 551418, 7F MDCK

#x3 T RIKEPC-INFRAZEANMC A SHEIERKNE
]

PC-INF fili & 4 41 JE S LE A3 (%) PL(%)
K% (ug/ml)  GyG, G,-M S

0 27.1+2.1 28.842.0 44.1+6.7 72.9
1 31.2+#3.4 27.123.0 41.7#2.8 68.8
2 36.5+1.6* 26.8+2.1 36.6+1.8° 63.4
4 42.0+2.3> 26.4x1.8 31.6+4.5* 58.0

xR ML, *P<0.05, ®P<0.01.

4 4pg/ml PC-INF gt & EHEM 48 h 3 MC BRIz
EFREMEIDFER /HH GAPDH)
KKl Xf A
cyclin D1 (4.10+£0.32)x10*
p21WaF! (0.85+0.18)x10?
Bt A ML, *P<0.05, ®P<0.01,

PC-INF i 84l
(2.441£0.27)x 104
(3.7320.46)x10% ®

20 B rh R IX PC-1 18 300 ) 40 i 19 i A2 i R ks
Malhas 55€4[0iE, PC-1 fg4MBL#) LRR @l 8 H fig
IR b 3t LR a5 Rk, PC-1
HAMEE N RS . ARF5OR I, ™
58 7KFff) PC-1NF i & 82 1 W] 24 MC 895H, 2
PR GBI R R AR, $205 PC-INF AMUAE
R NVE A R RS, R REIM R S . AR
BV BN RS j))é(me:sangial proliferative glomer-
ulonephritis, MsPGN) & — & i Jpi #E 4 I 4 R 18 1
W /NER R TBE AN MO G A, A AN )RR 1 40 i AR 35 o
B4 NERIR R . MsPGN S 1 fe 5 WLIK JR K
PEENERE R, R R R EIERN A 50% A2
A1, 10%~40% ] MsPGN i # T2 W7 20 A&
WK EBIA R R, HIEA Rk, wEk= A2
RIT 2540 . AHIFFORE 9 AR KN H 1~ U S LA B 24
Y1t (computer assisted drug design, CADD) & B/
FHEY, BT MsPGN 4T T kil

A0 M T 2t 2 AN KT, 4 s O
HENGNML A BIA e . ORI G, R AR A
B %] 5 (restriction point, R s5), 4 & #A#IE R &5
Ji 4 B A AN P ARORE T 48 A A MR A K BT T e RS EE A
JARA, B LA Gy 354 40 P 50 ) % B R PR By B
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IR

AWFIURIL, 4T PC-1INF fili & & AR BEHE I,
S+G,/M M HLZHT L, GG, WIAMpEEIIN L, 12
71k PC-INF il 5 8t P10 MC B9 91E T 5 G, 30

HEp21WAR [ geik, HHIAE MR I G-S W R, M
T30 40 R M9 5 . ASWE S0 B PC-INF il B 0
MC S8 AT, HAE R HLEI O AE S L8 4a e
J RS p2 1WAFL . R i cyclin D1 K1k, {#41

41 M B BRI ¢ B AT T e . bk R s s
P2 E) P fiEr o 40 B R B 1 45 a1 36 J8 1 2
F (cyclin) F1 & B 85 FIHKO M AR (CDK), P& TE ik S ik (References)
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Effect of N-terminal Fragment Fusion Protein of Polycystin-1 on Cell
Cycle and Its Regulatory Gene in Rat Mesangial Cell

Tian-Jun Guan, Chang-Lin Mei*, Tian-Mei Sun, Li-Li Fu, Hai-Dan Zhao', Hou-An Cai
(Department of Nephrology, Changzheng Hospital, Second Military Medical University, Shanghai 200003, China;
'Division of Nephrology, Beijing Sea Army Hospital, Beijing 100037, China)

Abstract
(PC-1NF) on cell cycle and its regulatory gene in rat mesangial cell and explore its mechanism. Rat mesangial cells

To investigate the effect of N-terminal fragment (LRR-WSC) fusion protein of polycystin-1

were treated with serial concentration of PC-1NF in vitro. The proliferation of rat mesangial cells was measured by
Brdu-ELISA. Cell cycle was analyzed by flow cytometry. The mRNA expression of cell cycle regulatory gene cyclin
D1 and p21YAF! was detected by real-time fluorescence quantitative PCR. Micro-gram per milliliter of PC-1NF could
effectively inhibit the proliferation of mesangial cells with dose- and time-dependent correlation to some extent, and
cause G/G, phase arrest. After treatment with 4 ug/ml PC-1NF, the mRNA level of cyclin D1 was significantly
decreased [(2.44+0.27)x10* copies per million GAPDH] compared with that in the control [(4.10+0.32)x 10* copies
per million GAPDH]. However, the mRNA level of p21%F! was significantly increased [(3.73+0.46)x10? copies
per million GAPDH] compared with that in the control [(0.85+0.18)x10? copies per million GAPDH]. N-terminal
fragment fusion protein of polycystin-1 could effectively inhibit mesangial cell proliferation. The effect could be
mediated by down-regulated cyclin D1 and up-regulated p21%*F! mRNA expression, subsequently blocking cells
passing through G,-S checkpoint.

Key words autosomal dominant polycystic kidney disease; polycystin-1; mesangial cell; cell cycle
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