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Abstract

AIM: To design and construct the RNAi
eukaryotic vector of Skp2 gene and to study its
interfering effect on characteristics of human
colorectal carcinoma cell line HCT116.

METHODS: DNA oligonucleotide for small in-
terfering RNA expression targeting Skp2 gene
was synthesized and inserted into pRNAT-U6.1/
Neo plasmid after annealing. The inserted se-
quences were verified by DNA sequencing, and
transfected into HCT116 cells with liposome-
mediated transfection. The positive transfected
cell clones were screened with G418 and the ex-
pression of Skp2 mRNA was detected by semi-
quantitive RT-PCR. Distribution of cell cycle
was assessed by flow cytometry. The cell growth
suppression was analyzed by MTT assay.

RESULTS: The sequence of specific siRNA was
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correct by sequence analysis. Compared with
the negative control cells, RT-PCR showed the
expression of Skp2 mRNA was down-regulated
in the transfected cells (P < 0.05). The subcloned
recombinant plasmid expressing shRNA effec-
tively inhibited HCT116 cell growth and prolif-
eration while empty plasmid had no such specif-
ic effect. Decreased cellular proliferation activity
was observed by MTT (29.21% +1.40%, 30.10% +
1.50% vs 49.05% + 4.50%, 53.03% +4.92%, all P <
0.05). Flow cytometry revealed significant G, ar-
rest in cell cycle.

CONCLUSION: The siRNA eukaryotic expres-
sion vector of Skp2 gene was constructed suc-
cessfully which effectively down-regulate the ex-
pression of Skp2 in HCT116 cell line, and inhibit
the cellular proliferation. It provides a powerful
evidence for colorectal carcinoma gene therapy.

Key Words: Skp2 gene; Intestinal neoplasms; RNA
interference; Gene expression
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A 2T #(29.21% £ 1.40%, 30.10%+1.50% vs
49.05% £ 4.50%, 53.03%+£4.92%, 3#P<0.05).
RAWAENER B THLEG,/G Hmin
Kok A KRB I m A BI3g %, BPRILA
G, B, SHA 4m B vy Yo ts) 4K

i mHMETSkp2 FH A K&K
R, siRNAE 4K 48 A 2 47 5 A K W J% 40 L
Skp2mRNA KA, 2038 74 46 /1 R 58, A K%
S A B 8 T ) STAT IR IRAR T O ) HEE.
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0 3I5

2R EAMAEAZ(ubiquitin proteasome
pathway) & FLAZ A0 g v (1) — b 2 1 B 428, &
TR 2 A B Y. Skp2AF iz #E Ak
Bl FE b () — FIF-box B 1, 7612 AL
FEC AR Jr P PO JEG A Ul R G B 4 )it o R )47
H. AR, SR T R IS kp2 HAT I
Je B DR A L D B, AR s 0 L ) 4 ) S
RE, B 22 Tl b e 10 5 A N R T R %55 D) AR
P RNATHIE P 4R 5 (1 7 ) R
UUBRIL S, At b 55 3 R e 1) [ 5 PR BUBER N A
[R7 s M = (I -3 P VAL £ e v 18 9P PSP B S
PIVRIT AR T A SRR XA B R, AR
A HC T 11641 bk ISk p2 3 RIBEAT T, JEK:
UG e e s W RO G S PN 7
R RIVE T 7 i A S50 BRI AT BE 1 4K 45

1 MRRTSE

1.1 ## A KBEEHCT 1640 kR [ B 2
BEA BRI EE 2 Al M b oL A0S IR T
100 mL/L K3 /NI, 1X10° UL %, 100
mg/LEE 5 # 1164085 573, T37°C. 50 mL/L
CO,MMBFFRAR h 577, BON B AE K40 151
5. pRNAT-U6.1/Neo T bi A ZE (R A7, BamH |
HindIIIFRHPE N VI B 25 [E Promegay A,
164015753 . b NS Y H 52 [E Hyclone Ay
#, B S IR AR FI(Lipofectamine ™2000) 14
HInvitrogen’ ], P4 %M T Sino-American
Biotechnology/s @], RT-PCRi&AF & & Ki&E
TaKaRa’EH) 24w 77 5, DL2000A% R 43 1 Fi bk

AN = OB MW K2 N = R s W g ]
WEAF A [ 2 Promegas wl. a4 A
(FE/RFFESPA ], L), 26 WidEi(Leica, &
), B bR (B&D A W], 2 [H), 270084 PCRY™ X
(Perkin Elmer, 3¢ [E]), DU-640% 484135 6 FEAX
(Bio-Rad/x 7], F2[H), Gel Doc 20004 B 1453 #
A4 (Bio-Rad 2~ H], £ [H).

12 7k

1.2.1 siRNAS ke AAz Ak Bk o M2 M4
Skp2%: K7 41(GenBank NM_005983)siRNA 5
TR i www.genscript.com P i £F 2ksiRN A
Wil THBE T A siRNA, B3 54
SIFNSIEK B 1117, 87747 14, SEF41 53 %)
Hy: Skp2 I : TTGTCCATCTAGACTTAAGTG;
Skp21l: TAGTGCGACTTAACCTTTCTG;
Bt BT XT B siRNA: TTCTCCGAACGT
GTCACGT, &BLASTHA 4T, [FAATA] 3K 77
I TCRIPETE, BB AR TR AR PR A T
B . BEBURE P i 23 i T Bam H T FlH in dITT
W) 5, 0 PR B SR AZ Y IR 4 il LA 25 5 1
IKEEIROKRE T g/L), HHS pLIIA90 nL2: 5
TK, kS min, FRAN, FEERIB XK. H
BamH 1 MHin AT TIpRNAT-U6.1/Neo)it
ki, 37°C, 3 h. WGP AT B TERE th vk,
SMT U MM Al N H B FEDN A
ST e o ST 5 i = W N5 K B U /9
N, RRWT: B K SERZ TR pL, XD
pPRNAT-U6.1/Neo 3 pL, 5% F7K4 ul, 10X T4
DNA Ligase Buffer 1 uL, T4 DNA Ligase 0.33
uL, 4°CIE. &L= hildr 4 0 RNAI -1,
RNAi -2FIRNAi-N(BHYE X} HE k).

1.2.2 20 L6l 45 42 B3 % AR ILES: K 4N it ol
T T24L0, £ 4 B Rl & 2238 70% ), #50.8 ng
TR A2 pL Lipofectamine' 20004 51l il 45
50 uLEIMIE 16409, MR GRS, 5 min5#
PIFIRA), SEIRICE 25 mingg, B HIM T I
HCT11641 8, il RIRG, g
WRARFR 500 pL. K56 gL 5 4 i & 37 C i
FiFE 6 him, I 25 4Ll I 5100 mL/LiR 4
LT (164085 R LAk B 1055, 1404 h5 K g
(A0 2 10 RE, K H A T 55— 85 FR IR,
24 b, MR INAN600 mg/LIG418
BEATHUETRE, 14 dJ5 200 WAss & w] Wan i v
B K th 9ok, WAV SR AT A R AR RE, B K s
It RAFRE T R IA 1 41 LK.

1.2.3 RT-PCR#A M Skp2 mRNA & A K-F: $EHL
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=R =5 p NI\ \ BN
(bp) BE(C)

B—actin

IEY  GTTGCGTTACACCCTTTCTTGACA 446 58

=Y GCACGAAGGCTCATCATTCAAAA

Skp2

IEY  AATTGCTCCCATTTCACCAC 221 60

Y ATGAAGGCAAAGGGAAAACC

Y e RN AFTRT-PCRAZM, % TRIzol A i3
B EHURRNA, S pe, 4% 5 R0 sk
TR BB DN A, DL i) H P C RS M
NSk, PCRIME1S o/ LELNTHEEENR HIK,
BioRad 20005l e R 14, LAQuantity
oneKAFBEAT 74T, W E % 4517 MIROG BEAE, A
I 1A 35 R R s 5 A1 5 5% AR i P 25 35 R O
B LOGABLAE A 12K it (18 5 DAL PR ARG e 5 it
$5¢ i LA H 035 DR R R e s i 0 S 30k AT vt
43T, Skp2 mRNARKIEHNEIA (%) ITHE Ji%0
(1-RNAi41Skp2 mRNA/RNAi-NZHSkp2 mRNA)
X 100%. PCREAFAy: 94°C 14813 min, 94°C A%
P30 s; 58°C(Skp2458°C, B-actin }j60°C)iE k30
s, 72°C 411 min, 30/MGH: 72°C 8 min, 4°CHF
. PCRI“WIZ15 g/LEEHEER H K, BioRad
200058 K B ACK A B 5. 5 FE R 1R 5149 7 51
L.
1.2.4 MTT ik 2m i A& % v 25 S FH D0 H 3R
AMIEMTT)E, W43 a TRl BIPEXT g
2 G H F0 A A e 2 53 AR T 696 FLAR, 42Tl
ERE R X 10Y4L, FRIAREATMTT &N, 1
SE490 nmWBOG B, BOFIAME. JESEME6 d, 4
4 B A= 2, LR TP 20 40 i 5 1P )
S 40 L R 2 G 2 ) A R A
1.2.5 7 X 2 Je b m) m i B 20 IR L a3
BE TP A0 X T 2 0 0 o A e 4]
#%1X10°4, 700 mL/LUK 2B [ 5, BiLAk A I (PT)
Geth, b MO & 4n e RS L.
Bt Ab 38 N HISPSS10.04: b, i
EHRECRHmean+SDFR R, 418 LL R
ZDunnett test43 4T, P<0.05 W G it 2416 % 5.

2 B8

2.1 E2AsiRNA A KA HAR GG 5 B A% 4 4w B
89 3 BB ILES T IE 5 AR e 4 AR
W, PrakA i) AT TOR H 0 v Bl T 58
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1 2 3 4 M

500 bp
250 bp

100 bp

B-actin
Skp2

B 1 SARAIEENSkp2mRNARIABISZIE. M: DNAR
UE; 1: REEGLH; 2: RNAI-N; 3: RNAiI—1; 4: RNAI—2.

097 <HcTit6
081« RNAN
071 +RNAI-L
w8 «RNAR2
T 047
03F
02r
0.1
0 1 1 1 1 1
1 2 3 4 5 6
t/d

B 2 Skp2RNAIXIHCT6LBHEILTEAYSE.

AR, R BB OB B P05 % 1 R 1 D&
FEAPRNAT-U6.1/Neo# f&. H T pRNAT-U6.1/
NeoZ My Sk (L kS FE DA, DRtk BT
WA, TR ARHL . H25E G oh i 40 g
SR B, 2 WA o A7 G I AU
PSR

22 A4 3 Skp2 mRNAKR R Hrh R
B . RNAI-N. RNAi-1FIRNAi-2ffSkp2/
B-actinfliZ)} %l 4: 0.854+0.036. 0.88+0.038.
0.28+0.056410.3040.041. RNAi-1. RNAi-2%
B2 [1)Skp2 mRNAZIA B AR T4 YL RNAI-NFI
A G, FANHIBEE 3 A 68% 66%(E1).
2.3 i K & & e A A A KA
D= DA 1] A A, A{EL(BAKC 490 nm, AR5 4
(P A PN, 23 I HIRNAG-1. RNAG-2,
RNAi-N. HCT11641 A& #hk. HCT1165
B X) FATRN Ai-N4H f AR L, AT A —
M THHRNAL-1. RN A =240 i A= K 1 vk
ZZ(K2).

0 B BT A AR A Y B 4R B(PT) =
(S+G,M)/(Gy/G,+S+G,/M) S HIHC T 11641 Jfi .
RNAI-N41ffd. RNAi-1FIRNAi-241 fLPI{H, 45l
h153.03%+4.92%. 49.05%+4.50%. 30.10% %
1.50%F129.21%+ 1.40%. LA L45 R RSkp2 )
RNA T 7] LMFHCT 11640 M fs i T-Gy/G, 1, W]
SANHIHCT 11640 Jfa (1) M55 (P<0.05, K2).

311
JHI9RA 1) A 2 e TE A 0 e (0 A4 S R A 1) B O
R, RGN FE R B O, D e 25 R /) S

mi:A2E

AKX VASkp2 A
Yo X B Xt
SiRNA & A 4 42
##EsiRNA & &
HAR, LG Tid
it dp ) & % e
o3 78 T B AR R
M IBAER. it e
PR2%F ¥2151Skp2 #Y
siRNA, 223 A
&, F4&3)
T & 3k FLBT Skp2
Rk ey KB 5.
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m A AR
AL BA— 7
L T
?;{ir iz*?r’ﬂ Gy/G, s G/M PI%)
8 W ks HCTI16281E 4625+ 4.68 12.45 + 4.55 4128 +4.49 53.03 + 4.92
AR E#E  RNAZN 62.11+5.32 11.30+4.75 37.60+4.40 49.05+4.50
KE. RNAI-1 68.20+ 3.54 435+1.70 25.78+1.45 30,10+ 1.50
RNAI—2 70.19+ 1.61 5.44 +0.88 24.28+2.55 29.21+1.40

7, DNAR SIS, DNASGZE. AN A s 4]
I8 J8 1) A0 I A A, g 2 I X Ay A T A Y 1
FERUIZEHL, 33500 M e kAR . 4 i A 2
P 40 i 39 2 1 (Cyclin) R 4H i J 300 28 (1 g
PE(CDRK)MEAT IE AT, Fh 40 i 3 2 1 Aok
PR (CKOZEAT FUR . 41 HS W AR D¢
H12(S-phase kinase associated protein 2, Skp2)
DR RE B At —Fh £ CKI-p27kipl, 5 T 41
W ST, SRR REREGES
PIRR RS 2 R ABAIR R B A
ZEUNEANR. 22482 #iUEEL. 2
REEGME2 X2 FIEHEMGE3 S — R4 i 2 5
SiaIRPEA, BHGZ R E A B AR, R
Y3k N26S H I AR N SEBIZ SR AL IRAR. 2 0
P 5 5 S CF(Skpl-Cullin-F-box) I F-box .
SERedr VORI S 2 g, 2 A
FALB#R. Skp2IFfEF-box 85 A FER i 2 —1°.
F-box it FISkp2 AT I RE 5 1 UM ) D e, vhesE
SCF& A R IR S,

Skp2 2 & — N i ik J DR il ok 2R AT B S 1
F-box [, HATm A A Thfg. 19954,
Zhang et al""{E22 S AN h R I =R EE AR S
Cyclin-CDK2AH FLAEH], 435l fiv 44 A1p9, p19, p4s,
RIELAE BT 410 A Cks1(3Cks2). Skp1F1Skp2. i
ok ) 4 B P SR pAS AR B s ST A% H IR e FH
Wip4SI¥ILRe, 40 AN BEE NS, WA hypas
(1) ¢ 35 38 0 55 728 S5 40 i 1 240 L ) S0 ) 4 e A
A%, T pa5 27 TS, H 5 CyclinAH H.
YEH, Wi 44 0 STAUEE AR OC 85 112, BISkp2. H
SERE AL T NS5 R R R (5p13), 73 T
{4147 kDa"".

KEAFFT R Skp2 12T 7K [ 21 2 ) %
PR B IEAHSC. Latres et al™hy T YA EAA AN
Skp25%f JifRg 1) 15 5 AR A IO, 0 Tk ) e i DA B
(PIRFSE AR I, 5 A\ Skp2 3 B BRIV A= A7 B4 4, T
TR BRI, Li et al™ R 1 Skp21E KW ) 1E
RN R - SRR M K S ) AR g b, Skp2
FIk W EREIN. E N IINLAR et al MRiE Skp2

RIB K Fgee 88 AT, 0 Skp2{R R IX )
AR, Il Skp2miRik 5 K =12
RVEA I, AR K g 6 UG FR AR ARG 9T 1K)

RNA i T 7414 7 M XUEER N A S 115
mRN AR 56 PR R 51 55 DA 1) 3 08 B Ad L 3T
BRI ok R Aty 2 B ok (AR B P 1) X
RNA(double-stranded RNA, dsRNA)# A% IR )
F%21-23 nt K/NMIRNAXNEEE 5, EIsiRNA
A R R 1 D) R PR A m RN A 231 17 S5
B AR AR AE LR siRN AV T B ¥ 24
21 ntfSkp2 7 HIAE K BEAL 55, FF Ik R 4+
RAEARI I Skp2si RN A K TE B, 4R a5 i Yo
L Skp2 [ KA HC T L1640 o kk, I8 HAE
YN Hh AR e K IE. e YeSkp2siRNAJ&, HCT1164
J1f¥Skp2 mRNAKIE W] 9859, Skp2 mRNA
FARX B-actind ik 54> 5 40.85+£0.036. 0.88
+0.038. 0.28+0.056. 0.304+0.041, T4l
5 B S B RN R e Qe AL LB, B AR
(P<0.05). . B A4 (1 1 4% ELA% R 1A 3 M Sk p2
SIRNASS HATHRE 5 14 P Skp2 & 3A FAE I, [R] I
I FMT T 220 B 45 AR 73 A 40 B 1) A it
MR, RILSkp2 siRN AR A 40 i 184 5t
TS, HAFHCT11640 ffs i T Gy/G 1, iF
51:Skp2 siRNAREART S V5 40 i 73 R4 19 5.

B2, AHIFFIE I AE HIFE ) Skp2 ffIsiRNA,
AT AN T Skp2 3 IR 78 # 5k /KT [0 Rk,
T BEAEAAS MR e P A0 1 K W e 4 R 1 23 2R 344 3
%45 FHIE S T HE ) Skp2 RN A T BAA 2 ik
h— A R K W B RR T T B, KW
P RVIBEGr Ve T 7 B AT PR R S
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