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Fo A F R 1 p27 0 p21 M Feak T, PCNA FGAFEME(P <0.05,P <0.01) . &5  rHSG JE A i 2k g 4 i Ok
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[ Abstract | Objective To investigate the expression of rat hyperplasia suppressor gene (rHSG) in rat
glioma cell as well as the effect of THSG on rat glioma cell proliferation, and to explore the mechanism.
Methods  The rat glioma cells (C6 cells) were transfected with recombinant adenovirus vector containing
rHSG ( Adv-rHSG-GFP). Western blotting and immunohistochemical assay were applied for determining the
expression of THSG protein. The effect of rHSG on cell cycle was analyzed by flow cytometry. Together with
MTT assay, cytometry and plate cloning formation method were used for identifying the effect of rHSG on cell
proliferation. The expression of proliferating cell nuclear antigen ( PCNA) and cell cycle regulatory proteins
p27"" and p21“"" were determined by Western blotting. Results Tt was observed that in C6 cells transfected
with Adv-rHSG-GFP, the protein expression level of rtHSG was higher than that in untransfected cells and cells
transfected with Adv-GFP (P <0.01). The results from flow cytometry indicated that the cell cycle of C6 cells
transfected with Adv-rHSG-GFP was arrested in G,/G, phase. MTT assay, cytometry and plate cloning forma-
tion results showed that the proliferation of C6 cells transfected with Adv-rHSG-GFP was markedly inhibited
(P <0.01). The expression levels of p27"* and p21“*'were increased while that of PCNA was decreased in C6
cells transfected with Adv-rHSG-GFP, as compared to untransfected cells and cells transfected with Adv-GFP
(P<0.05, P<0.01). Conclusion The over-expression of rHSG can suppress the proliferation of rat glioma
cells, with the possible mechanism of cell cycle regulation.
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1 #RETE

1.1 ##

C6 20 FN Adv-rHSG-GFP Adv-GFP 45 2 4li {h % i 45 52 3
FARATE G4 1 . DMEM K5 3231 5 22 [ HyClone 23 7 5 /MR
PUR B rHSG FRL 5 B 0 1R W [ 5& B Abcam 23 W] H 40 K
27" T p21 9P B R BRI [ 35 8] Bioworld 23 ] 5 /N AT K
Bl PCNA 22 5 BTN [ U 14 A B AR A R w5 /8 B
LR B-actin ZFEREPIR  EHU/NR TeG UK EPR 186 BT
M et b Y (iR 57 & 70 DAB B (A B Jb st b A2 & HF
AEPHEARF R A 48 1 R BUR] &R BCA R 1 8 =R
R A A LA R R R A BRA
1.2 Fi%

12,1 Zfsral K3 & T SEEAY R 3 2H R YL 4
(PBS control) \Adv-rHSG-GFP £ 1 Adv-GFP 41, | LA F 75 ¥ 43
SRS AT 000, T 24 .48.72.96 h WA Al i AT )5

FEE IR CO A 10% Jif4- 175 1) DMEM }5 323, &
F 37 COREEEH COMBBIEN 5% 1 3s 77 46 A& U
F. 4IENEEE)S , H13 0.2% FBS () DMEM [R5k 24 h, FELL A%
T LS (MOT) 1Y i s 7 5% e A0 I (R e e 4R 1) PBS T
) ,4 h G5 BRI, BN B e R RS R H E LR

1.2.2 JiRo e e

1.2.2.1 ZOCRMBIMELSEIOL 6 4% 1 x 10°4/4L
FERNT 6 FLAR , 41 M BE J5 , % 0. 2% FBS () DMEM [a] 254k
24 h, L MOI 3 0.10.50 .80 F1 100 [ Adv-rHSG-GFP F1 Adv-
GFP AT YL I HE G It 24 h J5 , TE96 MARBE T gE, &
€60 2 6 Ay e S T 1 PR 20 ML, 5 90 % LA I Y A Jf s A S (05
G, BN IR FE R YRR

1.2.2.2 WG GFP ik i = an MR
W GFP A 41 M 09 A 43 Lb K PPN R vs 3 3 4 i R0 5 LA MOI
1 0.10.50.80 F1 100 ) Adv-rHSG-GFP 1 Adv-GFP %54t C6 41
L B BERE S 24 h S, 55 A IR ) i R 0 I Y AL A
GFP [HM:ANM & 4 H o

1.2.3  SWEETHUS 4P tHSG R E

1.2.3.1 g dnffnfhik C6 4L 5 x 10* A~/FLFP T
24 FUAR i 20 B R, 55 55 40 M I AT T 380 5 49 T A 45 BT[]
SOBCER G, 42 R 65 20 1 G 60,3050 6 Ul T 1 0 20 R IRAE IS
2 DAB 0, 5 AORS X L Gt B B 2B B K T R
CO 4t (1% 200 B I3 {08 7 A 35 (6 AR AR €8 8 (6 rHSG P, fiff
JH Olympus BH2-RFCA 1 355 ( x 400) X J€ v #4740 BR, i ]
Image Pro Plus 6.0 [E{R 53 #7544 18 5 5 R M X8l Y
SPGB (10D area) | i T4 rHSG BHMEAYTH 55
1.2.3.2  Western blot i & I - 75 J5 41 il 4 tHSG J¢ PCNA .
p27"" p21 P 1 1 3k C6 LA 1 x 10° A~/ fL A7 F
60 mm FEFE LA, 5555 40 M I 2647 T 190, 26 B 2 i ) 5 40 e
LU 290 0 ; 42 T 4 B i R BB B 00 BH 5 19 28 R BB IR A
A%, R BCA YR AR ARV 3 5 BGE 5t 28 FUREAS I LR 2% ot
W 100 °C 2 6 min AE Pk, 2 SDS 544 R i 158 g L 7K (SDS-
PAGE) ML IS , F 5% BiNa W8I 1 h, TR —¥Hife 4 Cuk
F R E SR, BT — UMk B4 R rHSG (1:400), PCNA
(1:200), p27"*"' (1:500) , p21°*' (1:500), B-actin(1: 1 000) ;
JH TBST PR 3 WU, FRIAH R (19 B0 4% 58 5 1h 2% & O kA i
rHSG \PCNA ,p27"" \p21“" 5 [ A AR ek ik

1.2.4  WigE vHSG S 40 i 4 7 1 5% 0

1.2.4.1  SWrEHREIEA 6 4Ll 5 x 10°4~/L
FiF 6 FLAR , & ARSI B] 15 3 A PATIL, BE g 0 M I F ik A7
T P AN S B R AN 5 S W g e 1 VR RIR 5T,
et 3 min J5 L 4H ARG OGER T 10 40 M 4 (S8 20 H 4
YR A, S AUARFE YY) .

1.2.4.2 MTT i C6 LA 3 x 10° A/ FLFH T 96 FLAR , &
LA TA] S5 6 A PAT AL, B3R Al M R4 9005 K I AT 4 h
W A HEFRU, PBS Phk 1 W, i MTT % 50 pl/4L,37 CHEE
30 min JEBAHR 30°, /NG B IE R, TN 150 L/ L F 3
WA (DMSO) , H%3% 10 min, %5 A 55 €045 & 5 3£ 45 490 nm K,
FH ARSI 72 5L OD fH .

1.2.4.3 “PHGEREIE IS B e R] e A% 2H 4 ] A5 o
IR, PR AR B, Al T 60 mm 3557 LA (500 ~/10L) ,
7 AR R B B 3R AR 4N 4 8034 405 F 37 “C.5% CO,
BRI BB SR 14 &5 3 IRFR, 0 R BE ] 5 )5 4 A 5
o, FOKER PO S T T, 3l s T g a5, 4
MR T 50 4R 1A Sn RS, I 1158 e BE TR W26 [ vE BT Al
o= (R M A E) x100% 1.
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1.2.4.4  @=Nn A rHSG X 4n i B s m C6 40 1200 ) gvcRp
HELL 5 x 1074/ MR F 60 mm 1535 ML, 85 75 40 a5 0047 191, Jooh MAdvaHSC-GRP & .
7 IR 5 1) 5 A 20 5 6 45 20 A RV I A 70% 2 T 5 s -
;3% ,RNA 8 37 °C 4k 30 min, 400 H RS 3E, PL 4 C YLt i 80r
30 min, JE 204053 HT 40 8 2 60l
1.3 %t 5
FEAT S 0 T 3 K, HHRVERBCR L & +5 27, R 3
SPSS 19. 0 e 4K, BEAR S0 (4 He et TR N B 2250007 o 20¢
2 #R E— 10 50 30 100 ®
MOI
AT PO

2.1 Mm-Skt Co mn

JR #E 5L G CO 4L 24 h )5, FEA8] S 9 W Be T ml & B
A LR AE YOG (A M B 4, B MOT (3 /2, PHE 41 i
o e 2R T v . AR ] B Ok B O R R 45 2R, AL A
21 3 o 3 AN A SR & B, 24 MOI = 100 B, 5% e n 35
90% L I WA 1,
2.2  Adv-rHSG-GFP #: % C6 fmje jz rHSG & & /&£ 4w

fevp & Ak B T R 3 7 4m i Az 31 R (PCNA)
Fo i 2n B R BRI B G p27N p21 T 8y R ik

BRE YN A 25 B A 7% L vHSG 28 1 T AN ks, &
R, 4% i) S5 55 e Adv-rHSG-GFP 4 Lt Adv-GFP 4 il %
Yt rHSG 75 AR IA I B3R (P <0.01,n =6) , BEHAFL L Adv-
rHSG-GFP A figfg 31k rHSG &1, 24 ~96 h 1) rHSG K 13
SR AR 54 (0. 120 +0.005) ., (0. 334 +0.002) . (0.277 +
0.011).(0.305 +0.003) , ff LT %01, rHSG %5 YL 45 24 h 1
HFIR, T 48 h kB, J682 5 72 h U 4RR />, #1196 h X
Tt (P <0.01,n=6) ,24 ~96 h ¥Rk, WE 2,

Western blot #l25 F B7R , £ AU 45 W] 454 HSG A
R S 25, (R A% e Adv-rHSG-GFP 41 4% 44 Adv-GFP 41 Fl
ARG YA rHSG BRI EH R (P <0.01,n =3) ;555
Adv-rHSG-GFP 41 ) rHSG 75 {4 315 T 48 h ik % 506,72 h i
MILZRIR AR 48 hyskZb, 3 96 h W3S &5 H 5 48 h R ik it
TG 2R (P >0.05,n=3), Y433k tHSG B, Adv-rH-
SG-GFP 4145 i} g p27""' A1 p21 "' 26 (4 A 1 i, PCNA 25
PRI R TP <0.01,n =3) ;p27 " B (1R iA 24 h BRI HE
5,96 h BFRK(P<0.01,n=3);p21 " G F£ik T 24 h {
HHE 96 h ikFE K (P >0.05,n=3) ;PCNA 25 435824 h
R FEAL,48.72 h 524 h AL TG AL (P >0.05,n=3),
96 h W& FFE5 (P <0.05,n=3), W3,

Adv-rHSG-GFP

Adv-GFP

-
A3 R 547 a:P <0.01,5 R340 (MOl =0) JL4;B: MOI =

100 Bf, Adv-rHSG-GFP #= Adv-GFP 3% £ B AL ( x400)
Bl BmEELE Co AMmMNENE

2.3 TtHSG #4p4) C6 2apa3gsa

2.3.1 HEEIER I MTT 325 SRR
B M (18] 4A) 45 R R, Adv-rHSG-GFP 56 ¢ C6 44 iy
24 ~96 h J& , Adv-rHSG-GFP 41 41l i 85 W MK T AR e 5
Adv-GFP 41 (P <0.01,n =3) , i K55 Y415 Adv-GFP 41 TG ]
BEF(P>0.05); MTT #: (&l 4B) ¥ B, Adv-rHSG-GFP
55U Adv-GFP g MR L Y4l AR 1L, 24 ~96 h 6% BE{E B
FEAR (P <0.01,n =3) , 20 i 386 5 o 400 ), T A 55 e 2 55 Adv-
GFP H A 2= R (P >0.05)

2.3.2 FHOURE ARSI A0 T R BRE T A AT
SERLIR IR, B E] S Adv-rHSG-GFP 20 41 Jfd 4 5 AR 5 e T J 2%
Wl RAR T ARSE Y4 Adv-GFP 41 (P <0.01,n =3) , K54l
5 Adv-GFP AW 25 (P >0.05) , WLk 1,5,

AJ

B

Ak 34 48 ;B: Adv-rHSG-GFP 41;C; Adv-GFP 41
B2 REMELFERNESR Co i rHSG EAKIE  (SABC x400)
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1 2 3 4 5 6 7 8 9 1112 3.5 oAt mAdvrHSG-GFP 4 mAdv-GFPLL
a

rHSG(86x10°)—
PCNA(37x10°)—

p275(27x10%)—
p2197(21x10°)—

B-actin(43x10°)—

2.0 DKUY WAdvrHSG-GFP 41 BAdv-GFP4] 0.0, OAFA] WAdveHSC-CFP4] BAdv-CFP4] 2.0

p27k! #E [1/B-actin

©

24 48 72 96 24 48
A1) (¢/h )

] (e/h)

301
=

24 48 72 9
] (¢/h )

- DARFERAL WAdvrHSG-GFPAL B AdvGFPLL

0 ‘ 48 ‘ 72 ‘ 96 ®

72 9 24
A 8] (¢/h )

A Western blot #eml 5 ®  1,4,7,10: k#5440;2,5,8,11: Adv-rHSG-GFP £8;3,6,9,12: Adv-GFP 48;B ~ E. tHSG ,PCNA p275r! |
p219Pl B g £k a:P<0.05,b:P<0.01,X5 k4 420 Adv-GFP 41 1b3x
3 Adv-rHSG-GFP % C6 fB1/5 & B} 18] & rHSG Z AR R& MUK PCNA ARERBEER p27" p21 P gy&ik

181 —o—Stijery]
16} == Adv+HSG-GFP 4]
| ——Adv-GFP4]

24 48 72 96
B ] (¢/h )

251 = Rt
—o— AdvaHSG-GFP 4H
—— Adv-GFP4

D(490)

'

24 48I 72' 96
I TE] (¢/h)
A& B k5t 2o 4wl fHSG #% C6 2m il &9 3% 74 4F A5
B:MTT::44m rHSG 2 C6 aftg3e 545 A a.P <0.01,%5 k484

28 %= Adv-GFP 28 pb45
4 AR RITE BRI MTT 54 M%E 25 rHSG 3
C6 £ R 58 A 72 0
F1 FiRFEERALIEHN rHSG 335 FE 40 A g sE A
BN (% ,n=3, x*s)

205 24 h 48 h 72 h 96 h

ALY 32.13+1.01 32.07+0.90 31.47 £0.46 31.40%0.53
Adv-rHSG-GFP £ 23.27 +0.42% 18.00 £0.53% 22.47 +1.60% 22.87 +1.33%
Adv-GFP 4] 30.93 £0.90 31.00+1.00 31.13+1.01 30.67 =1.53

a:P<0.01,5 k4204 Adv-GFP A pb %5

A: &340, B: Adv-rHSG-GFP 48;C: Adv-GFP 41

E5 TiREBEME IR ARREERRER
2.3.3  FANAHMUEI cHSG SRR IR el
MASGI A R 7, B 4 24 h 5, REE Y4l Adv-rHSG-GFP 41
1 Adv-GFP 21 G,/ G, A0 A 4335331 2 (45.28 £1.59) % |
(53.42 £1.09) % . (46.33 £0.92) % , ;Y 48 h J5 ,3 A 40k
A Go/ G, AN 48 24> B 0 (45. 14 £1.02) % , (63. 96 =
0.96)% .(46.62 +2.83) % Y 72 h 5,3 HAUfLHEA G,/G,
HIANA T 528 43 ]y (45.05 +1.85)% . (58.66 +1.10)% .
(47.78 £1.75) % , L 96 h J5 ,3 AN IEA G,/G, BALNIE
AYERANN R (45.21 +1.85)% , (61.42 £1.01)% . (46.26 =
0.99) % ; 255321 : Adv-rHSG-GFP 411 C6 41l L JE 1132 51| A &
R, GRS Adv-GFP 414 b , Adv-rHSG-GFP #H [y 454
B AR T G/ Gy 3 A 4R A5 B 2 TR (P <0.01,n =3) 4l
JELR BB B BRI T Go/ G B AR HE Y 2H 5 Adv-GFP 418
Eb

rHSG H T E 8 SN 2 FE 0 1 [ 3 oL
25T K B, A — S i 98 200 A T i 4 Y PR
A549 Figk iz 40 Mo bk HT-29 vh 5% 3¢ THSG 5 40 g 3
BRI M R, U B cHSG B AT B A R 8 A
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R AEAE HSG A T %G e 5% 988 4 e 7 TR 20 DL
Wl o L, AHF 5T i — R0 SE B R 1 THSG JE A
Xef A Fs2 5 P 440 e 1 4 R HE R E AL

AW 5T R A 8 R 4, ff rHSG K 7E C6
YRBL PN PR A AR IR . A B A SR, & B fHSG
FEPR AT B 0 ) Co 4 e 3G 5 , 3X 5 1 i X F it 9 4
MRk AS49 Figs i Jes 40 Mo ik HT-29 F) B 98 45 R — 24,
X FR I8 rHSG 5 4 i JE) AR, & B 40 i
W BHIAE Go/ G 33, IR, FRATT4EEI , rHSG 1] HE 18 i
YER T Co 4iifig G,/ G, 1, BH: Hipmy S Wik J | AT ik
FIFNH] Co b FE 1E -

i FG TR 2 0T 4 A 25 8L 0, el A it Y
AR5 G R R 1 S A O, A R B R 4 1Y
WIRTE—E R o S8 m k4" p21 F1 p27
A Ry 240 B 13T R o DL IR FE BT, B AT A R R 7K F
A E BB R, JE a0 R S A O L
(CDK) #ipi| K+ (CKI) , g i il G, i CDK-4H fitg J&] 1
EHESWEET I G, W, PCNA 2 &
AW 2 W2 A RO R4y, BREIEB] PCNA 1 LA
SO = EL R e O L E kAt ISR P 3 g = et (2
FH, DT 5% i) 40 g J&1 30 g g 42 L il 4n, PCNA 7T 5
p21 JERE &, I E A& R RESN i CDK 3% 4, M1 2k
— 520 Rb 8 H BERR b A5 2 45 & 5% S 110
BT, 45 200 it R S B 8 G BT S REBE A S 11
AMEGE KB, rHSG i IR AT, p21 (p27 B HFKIRHE N,
1M PCNA 8 FRFEG, b IRATTHEDN , rHSG W] BEj
AR FE p21 F p27 FE R RIS YE Co 4i i 5, ff
Co i JE 53 T Go/ G 1 IRl , p21 A v 3Rk S fig
5 PCNA HEAE K= W E &K, B Co 4 i BH i 7¢
G, U DA TITT 522 M) 400 0 0 1) 3 8 X i A B 1 24 p21 Al
p27 AN E AT PCNA 8 1R A IR A .

AN, p21 F1 p27 BB IA R S W AE AR 3 A
eI & B p21 B AT/ R AR, 40
L RE T 3 B HE A4k , e 2 A AT RE PR /N 5 p27
BB 238 5 5 g 0 o3 AL R BE DL B o3 A G, p27
BB AR R 22k AT LA ) ek 9o 240 e fr 2 A, 1 4 i 0
T IRRAR AR i i . PCNA 541 DNA 4 5%
YA, R4 3G sE r0 ) sh DR EEAEA I HE & H
T IR BB RE D F S P AT SE RSB M AR R = — 1
PL_E ISR E A FRATT A0 A S¢S B 45 A A5 31 T UESE, A
MR A T tHSG (1) ik x) Co 4 ffg ¥ 5 A 0 il 1
A J1EdE

25 B iR rHSG () aed 638 vl B S 30 i K U e g
YA 35, FEMLH] P RE SRl 1 S 5 40 Mo JE H 0
FEAER, #27r tHSG J& 5 B — e iAo

ARFFRAEFA Z BT FERE gk — 25483 T rHSG

Xof A BB SR B/ T AR S AL o BERXS vHSG A
KB IR B ST A TE , 00 Jim SR AIF 5 LI R At AR 5%
WIFEARAE T SCBR 2R . (5 THSG X I BB o7 4 i
AT IR R S0 T B Bl K AR R L i
it — LI o
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