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W E.BM AR SHEEMEAERE 2 &L EHF B (Skp2 antisense oligodeoxynucleotide, Skp2 ASODN) 2 X # 5 48 fo 4
KA Fa A THRIE ., HiE KA REA F R FRE@ Skp2 ASODN # % SW480 41 e, £ R & 4 5] & & 0. 050,
0.125,0.250,0.500.,1. 000,2. 000,4. 000 pmol/L, A Skp2 & X % 4 % 8 (NSODN) & = & 20 4F 5+ B, KA 4 B B AT WL 5 vk vl
B &k (MTT) ik X 40 i R (FCM) , M2 R B 3R & 49 Skp2 ASODN st SW480 4m fie & K 3% 38 o 2w JoL JB JA 09 %k, 15 A RT-
PCR #= . 9% @0 R 40 52 4 ) SWAS0 4m i, Skp2 .P27""' mRNA fe & & Ak, SR #lE M4 T UL SWA80 m e & &
WK, A Kk E S, Skp2 ASODN 3% i %] 0. 125 pmol/L B, 47 #) % % 14. 4826 (P<C0.05), K& Skp2 ASODN 3K £ 3§ A,
Hxf SW4B0 2m fiL 64 A K Ao 3 78 69 A7 5 4F A 38 3% (P<<0. 01) , F A R EAR ML 5, SW480 s it Go /Gy HA3g % (P<C0.01),S H ik
P (P<C0.05) . sm fe A it 42 % 8| i . RT-PCR & % %% %9 4t 5 2 7 . Skp2 mRNA & Skp2 & & & ik B 4% (P<<0. 05) , P27
mRNA & L& & (P>0.05) A2 & & k& 2 % (P<<0.01)., £ Skp2 ASODN sy SWA480 4m ft 69 & K Fe 3¢ 78 B A 47 ) 4F
Ao F Tk ey ALkl a8 it Skp2 ASODN a9 3 B 3% Fl 4 A, AR T Skp2 st P27 i &AL B A8 A4E A A i [t 4m e JB) A 84T .
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Effect of SkpZ antisense oligodeoxynucleotide on growth and proliferation of colorectal cancer SW480 cells
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Abstract: Objective  To investigate the effect of S-phase kinase-associated protein 2 antisense oligodeoxynucleotide ( Skp2
ASODN) on the growth and proliferation of colorectal cancer cells SW480 and its mechanism. Methods The liposome-mediated dif-
ferent concentrations of Skp2 ASODN was adopted to transfect SW480 cells, the final concentrations of 0. 050,0. 125,0. 250,0. 500,
1.000,2.000,4. 000 pmol/L. were respectively set up with Skp2 nonsense oligodeoxynucleotides(NSODN) and blank group as con-
trol. Then the inhibited effect of growth and proliferation of colorectal cancer cells were measured by the inverted microscope obser-
vation and methylthiazolyl tetrazolium(MTT) ,the cell cycle was surveyed by the flow cytometry(FCM). The expression of mRNA
and protein of Skp2 and P27%"! were inspected by reverse transcription-polymerase chain reaction(RT-PCR) and immunocytochem-
istry methods. Results The inverted microscope observed that the SW480 cells had no change in form and grew at a slower speed.
When the Skp2 ASODN concentration reached 0. 125 pmol/L, the inhibition rate was 14. 48% (P<C0. 05). As the Skp2 ASODN
concentration increase,its inhibition action on the growth and proliferation of SW480 cells was enhanced in a dose-dependent man-
ner(P<C0. 01). The SW480 cells were increased in GO/G1 phase(P<C0. 01) and decreased in S phase(P<C0. 05) ,the progression of
cell cycle was blocked. RT-PCR and the immunocytochemistry showed that both Skp2 mRNA and protein levels were down-regula-
ted(P<<0. 05). Although the P27"' mRNA level had no change(P>>0. 05) , but its protein expression was elevates obviously(P<C
0.01). Conclusion Skp2 ASODN can inhibit the growth and proliferation of SW480 cells. Its possible mechanism is that the ubiq-
uitin degradation of the Skp2 to P27 is decreased by the gene occlusion effect of Skp2 ASODN, thus the cell cycle progression is
arrested.
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1 #R5FZE

L1 R KA kk SW480, 1+ 26 U % 5 oK 2 52 45 &)
Pyrpls s Skp2 ASODN, TG X #% 1 iR (Nonsense oligodeoxynu-
cleotide, NSODN) Hl N 4% GAPDH =¥ ¥ i ¥ 4% TR A
") A I8 AR Lipofectamine TM2000 g F 3% [# Invitrogen 2y
Al 5 Trizol I & W F b 5% & B A= Wy 5 R A BR 58 £ 22 /)5 RT-
PCR &5 & W F Takara 544 TR CKE) A RA 7

1.2 Wik

1.2.1 Skp2 ASODN [igit 5 & 8 2 5 AH & SCHk . R 48
Skp2mRNA (GenBank : NM-005983) i 15 %5 % F J§ 180 ~ 196
bp 5 & )7 40, 35 H O E RN 17 A 6 5 SE B ). Skp2
ASODN 3413 5-CCT GGG GGA TGT TCT CA- 3’ ;Skp2
NSODN 571 3} 5'-GGC TTC CGG GCA TTT AG-3', Skp2
NSODN J7 51 i) % A 54 H J% L) 5 Skp2 ASODN #H [, A5 371
FEHLHES . 28 GenBank 62 AR 55 3 K 241 51 fie % .

1.2.2 5Pkt S5H6M  Ais GAPDH 514 2 IR SCHR,
Skp2 P27 5| ¥k NewStar 8¢ A 47311, GAPDH _E3if 5|
¥ :5'-CCA TGG AGA AGG CTG GGG-3', Fll5|47:5'-CAA
AGT TGT CAT GGA TGA CC-3', " 1 7= ¥ H 195 bp,
P27 | Bl ). 5'-CGT GGC TCG TCG GGG TCT GTG
TCT-3", FiEa4:5 -GGG GCC GCG GGG GTC TGT AGT
AG-3' .9 179 431 bp, Skp2 F#E5I4:5-AAG AGG AGC
CCG ACA GTG AGA ACA-3', Fii# 519 :5'-GAC AGT ATG
CCG TGG AGG GTG GAC-3' .1 7=4 481 bp,

1.2.3  BEME (MTT)# I Skp2 ASODN Xt SW480 4 Jifd fi 3
FEANHIE N A SWAS0 4 Ffy LA 4Hl Al % B 2 2 X 10° /mL, $2 Fh
F 96 FLEEFEM . A BIMA Skp2 ASODN #1 Skp2 NSODN, 4
e JE 45 4 0.050,0. 125,0. 250,0. 500, 1. 000, 2. 000, 4. 000
pmol /L, FR 4l 870 5 L, AL SR R AR EE 200 pl, 25 F X R AL
A S JC M L b AR E B RPMI1640 W, M H 12 h )5,
Fit B YW UM L3 RPMI-1640 £ 371 200 pL, 4k 2EH: ¢
72 h, FFLIMA MTTOEE 5 mg/mL)20 pL, ZkZE05E 4 h, &
IR % . /N WS LN B R B W AL 3 FLMA 150 pL
THEWA IR 10 min, JF7E B G A AL B g & AL
490 nm P RO (A CA B . 40 38 7 B0 i 3R (V) = [1—
(SCI e AfH/ ML A fE)]X100% . 452 % 50 2 FLIEBI B
AT WS H A KB B,

1.2.4 QALK Skp2 ASODN X SW480 4 ifd J& 1 5
W IR AR K SWAS0 A . TR B R LW E S 3.5 X
10°/50 mL40 M B W J5 4k 22 ¥ 5 24 h, 4> B Jm A Skp2
ASODN, Skp2 NSODN £ £y ff 1. 0 pmol/L, il A JG IfiL 3 #9
FEFRAE MR R N 200 pL BEYe 12 h KB Y RN
T MG R BT 37 C.5% CO, W45 72 h, e
I, VR A0 M 2k Dl 10X 10° /mL, £ W R b 2% vl (PBS)
Yok, —4 CHARM 70% L BERE E 1 h, it RNA fif (100 pg/
mL, % KA F)500 pl,30 min, il 50 pg/ml @Al P BE (P 500
pL,30 min, R AW 300 B JE b M Bk 2 22 ot . o =X 40 4%
HEAT 4 MR B 43 A

1.2.5 RT-PCR #i] Skp2 mRNA fl P275"' mRNA 525 4%
2 ASODN,NSODN I xf BE 4, 41 M 4 Fh #0 5% e J5 15 6] |
PBS Pk #4414, B Trizol A% 1 42 B 5] & . 4 B8 6 BH 43 51
PR AL 40 i R A 8 RNAL 52 B RT-PCR 5 £ 156 B 824 I
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PR ZR K 20 pL, R S5 37 CHEIRZE 30 min,95 C 5 min
ok SN s Bl #E AT PCR SR . B 3% 5k 1 cDNA = 4 2
pLo 3 10 X RT ZE w4, 5 pl, Taq f§ 1 pl, DEPC-
ddH, O 42.5 pL, EF#E51#4 50 pmol., S M {A £ 50 pL
#4T RT-PCR J )i, Skp2 §" 345K 94 C 2 min; 94 C 45
5,55 C 45 5,72 'C 45 5,30 NMFEIF;72 'C ZAf 5 min, P27%
PHEZAMH 96 C 1 min,62 C 1 min,72 C 2 min,35 PG ;
72 'C %A 10 min, GAPDH #"#% %4} 95 C 1 min,62 C 1
min,72 C 1 min,30 ME#FH ;72 C FEf4 8 min, L PCR 7=4,
262,500 BE AR BHBE I FL VK L BE A R 48 118 (36 | Bio-Rad A H])D .
PUR STE S IEY i

1.2.6 s fb = g il Skp2 f1 P27 B (I £k W
Xof B 2B K ) SWAS0 it L i 0. 25 %6 Jig 2 1 i T Ak a R 40 it
WG LA 1X10° /fLefh + 12 fLEsEgRbh B+ 37 C .5 %10
MRS T K5 9% 24 ho 75 40 M 05 BE S . 43 50 m A 1 pmol/L
Skp2 ASODN #1 NSODN, [a] Bf #3725 A0 B4, W& 12 h
J5 > IR EE YWV N A LY RPMI-1640 85 382K 200 pL, 4k 2
R 72 h, 2 PBSIEUE. 2 95% & W [E 2 J5 - 6 20 Mtk A7 fp
fh2Ege e, MR T 400 52 9% W] 0, Skp2 Rl P27 ik B+ 40
JfIA% G o B AR B B B A

1.3 it bl F%EdE 1 SPSS 13. 0 St &k it . it
WAL T2 s FoR WAL 22 5 R ¢ K5, LU P<<0.05 4
ZRAGIFE L.

2 & ES

2.1 Skp2 ASODN xf SW480 #il il A= K (s e 3 B & i
TR, %t Skp2 ASODN 4b# 72 h J5 , SW480 41 fitl &
AR WA AR A B g, DLIE 1

A HB A 240 MU 3% 9% 72 h; B Skp2 ASOND 4R HRLS 3% 7% 72 h,
E1 Skp2 ASODN %t SW480 £ B 4E € (9 22 i

2.2 MTT #;ill Skp2 ASODN %t SW480 4 ifg 4 i Y #11 1 1

4 Skp2 ASODN ¥ 3% 5] 0. 125 pmol/L B, H A {5 5 %

MRZH . 22 F A Gi it 2 78 L (P<C0. 05) . i % Skp2 ASODN

WM, Sk A S RARK. ZREHRIT¥EX

(P<<0.01), 24 Skp2 NSODN ¥k & ik 5 4. 000 pmol/L A}, H

Xof 240 i 4 4 B L s R AR T (P<<0. 01D LER 1

1 Skp2 ASODN, Skp2 NSODN 4£ F§ SW480

MR IR R A B R 5E 0 2R

iRl AfE LS AR D
Xt 20 0.815 00. 061 6 —
ASODN 0. 050 pmol/L 41 0.752 0%0.281 6 7.73
ASODN 0. 125 pmol/L 4 0.697 040.028 4 14.48
ASODN 0. 250 pzmol/L #H 0.602 00.035 9 26.13
ASODN 0. 500 pmol/L 41 0.511 00. 021 2 37.30
ASODN 1. 000 pmol/L 44 0.342 740.034 7 57.95
ASODN 2. 000 pmol/L 41 0.231 040.059 8 71.66
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gRl Skp2 ASODN,Skp2 NSODN {E B SW480
MM EH A ERIEEIH R

4 5] AfH(T=Es) MO
ASODN 4. 000 pmol/L il 0.102 040.015 6 87.48
NSODN 0. 050 pmol/L 41 0.769 0+0.048 7 5. 64
NSODN 0. 125 pmol/L 41 0.739 0+0.046 1 9.33
NSODN 0. 250 Hmol/L H 0.769 040.047 1 5. 64
NSODN 0. 500 pmol/L 24 0.746 040.037 0 8. 47
NSODN 1. 000 pmol/L 41 0.774 0+0.076 0 5.03
NSODN 2. 000 pmol/L 4 0.763 0+0.043 3 6.38
NSODN 4. 000 pmol/L 4 0.651 040.010 1 20.12

— s BT T A

2.3  Skp2 ASODN %I SW480 4 Jif & #9 /9 % w1 2 Skp2
ASODN £ I J5 . 12 88 F G,/G, #1 SW480 4l fg 38 £ (P <
0. 01D THEA S A1 40 B s 2 (P<<0. 05) . 78 G, /M 1) 2 iy
BB B (P>0.05), W 2,

2.4 Skp2 ASODN Xf Skp2.P27"' mRNA ik %W RT-
PCR 525 45 5 B 78 . Skp2 ASODN £ H J5 19 SW480 41 ffd
Skp2 mRNA Fik K. P27 mRNA £k A. ILE 2,
2.5 Skp2 ASODN X Skp2 P27 % 1 £k % W 40 il %
PEAL 245 B B R . 2 Skp2 ASODN 435 SW480 4l ig # Skp2
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R IR AR CJe (0 55) . P27 B 1 3 3k 1 B O (0 1 90D .
UNCIRR
%2  FCM#&M Skp2 ASODN #a Skp2 NSODN 4b 32 J5
SW480 HIZAR B HALE R ()

21 5 Go /Gy S Gy/M

X 2 32.407+0.98  58.242.98 9.440.75
Skp2 NSODN 4 33.8040.53  57.540.61 8. 740. 62
Skp2 ASOND 41 40.90+1.15  50.541.57 8.6+0.26

M: Marker; 1: ASODN Skp2; 2; ASODN P275¢1 ; 3, GAPDH; 4,
NSODN Skp2;5:NSODN P2750! ; 6, GAPDH; 7. % B 41 Skp2; 8 %t
2 P27%01 ;9. GAPDH,

2 £ 48 Skp2 1 P279! mRNA RiEE R

A% Skp2 ASODN 4bBILS Skp2 % 14 %3k 3 B: £ Skp2 NSODN 4bHlS Skp2 75 1 %635 : C: 45 Skp2 ASODN 4b B 5 P27k 35 15 453K 3 D: 2 Skp2

NSODN 4b## 5 P27501 25 (1 323k .

B3 £ Skp2 ASODN.NSODN 4 IE 5 Skp2 P27 B | 254k (SPX 200)

3 3 i

S0 6 ] 40 2 A A O Bl L A R P AR AR
LR AIE A L JE A 7 Sl BEAT o iR DO 2 — 285 ¥ 9 1 4 e ) 3 O
PR ZE AL A B R 0L, 0T TR 240 e 300 9 4 1L T A B0 5 %
IR R4 R IRR I SRIr A E BEEE L. fEh
12 R &G, Skp2 % ) BE 2 FE S M RN BE R AR R IR 1 0 A
FHZ R . FF58 88 , Skp2 F 40 M A 18 45 B 1 2 JH
) A K, @ E2F. cyclinA. cyclinB, cyclinDI, cyclinE. p21.
P27 #1 p53 #h e Z HE AR E R IR IEER R &
B Skp2 i E R EF W AG. S5 TR RERKE.
T #E— 25T Skp2 X 4 M R N R SR 12 R AR R AE
FH - Wei %557 % BLIE A 45 40 16 J&) 19992 3576 (R & 2 — 19 SCF
SA M, AT X Skp2 (99 1L K HE T A0 Gy I 4R
Nelsen 25" #F 58 % Bl . cyclinE F1 Skp2 #% Y& K K 45 58 T JIF 4
M Gy B S S A 8 B R, - FL A 4 2 & HF 40 6 19 52 il R0
AWML GESE Skp2 &2 —F 2 5 G WIH] S W ERERY
O EBUESEEMER ., BT R ET 2 ARG
Jiee w0 R B R N e L R L LR T L SR LA

J B AR 45, Skp2 By 5L k0 L RUHT I BF 5 & BR L Skp2
FE K 9 bt 52 2 338 I BOE R AR AR

WEAE A 56 P27t (R RFF 5T, 5 B e ot 200 i J) 400 10 65 9 e
J7 1 s R BUAE ZF IR TR A P27 A 1 R UM BL DY 4
I RE 5 A0 M R 0GR G /S MR S A 6. ET ARk . B
5 06 AR iR M Skp2 A1 P27%0t [l AR S M BT 5T & PR, Skp2-
P27 5@ B 5 NG R R AE AR VIR R 5 12 #-
B EE R R A R 12 F - R R R A 40 i
PERE R O MR Z RG2S 5 T 40 MR B R 4% SR K5
5 GG AR P SCHE DL . VEh Frbox AR M A Z — .
Skp2 %5 SCF & & M4l it 2 30 TR 9 U0 i 75 i x40 A
JEEAEE - P27 SR AT R 5 U0 T B AR L AT S 55 40 Bt S 39 9
#2, Miyamoto 21 BFSY & B, Skp2 F1 P27 75 1E 4 F 5 N
RIS IR 3k . 59 %0 1 F 8 P IR B 3 Skp2 5 P27
FIEEAMK, Xiang FUTRBA B AR KRG T MM
B L 71% Skp2 B 73% P27 B, B B A R
I AT o A LR IR IR 9 A R R A R R AR SRR
o VR R IAE K W i A0 i b Skp2 Bt Kk, P27 KRR TR
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P % = RO HEV Skp2-P27R0 5@ B 5 5 ik 7R L LT RE
MIHLH 592 -8 AR R A &, EERAEH TG KT,

AR Sy V8 2 G I i R DY R 5K Y EE 2 U5 B ASODN HE AR
TR AERIS T B3R . ASODN $ R B A 4 7 i L%
LI ST L e S NI | D S W BU R N .
JH ASODN i1t 5 [ Jat A 0 BEL T 15 A 8 A7 20030 i M 987 240 1 7y
HETE AN A RXIESE T Skp2 78 K 5 v 15 I T IR S A
i €6, [ e Sl R g ) B RVA o 4R AL S 0 4 4

255 b TR L K 9 IR Al R 22 B0 R — L W BB AE AE
1 F k0 Skp2 LIVZ F-TE F B R T P27 R AR S
Mefie, — LW 2 5 M m & £ mE R, BE Xt Skp2
P27NY B GE IY AS T UR A 5 38 A K M 9 A B v R S I A A A
FERLE A R — 5
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