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Aim To construct short hairpin RNA(shRNA) retroviral vector of PKB/ Akt and study the effect on the pro-
Methods The sequence of shRNA of PKB/Akt was constructed by the

software and synthesized by chemical method and then was cloned into pGEM-T vector, which was certified by DNA sequencing.

The sequence was inserted into a retroviral vector pLXIN, then the vector was packaged in PT67 cells. The efficiency of inhibi-

tion was verified by Northern blot and Western blot after transfection to VSMC.
same time. The proliferation activity was determined by flowcytometry and MTT.
successfully constructed by means of recombinant DNA technology and cell transfection.

decrease mRNA and protein expression of PKB/Akt, while the expression of p70s6k also decreased significantly.

VSMC was also stunned in phase Go/G; .

fully, which can significantly mhibit the proliferation of VSMC.
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The change of p70s6k was also determined at the
Results The PKB/Akt shRNA vector was

Additionally, the vector could efficiently
The cell cycle

Conclusion The PKB/ Akt shRNA retroviral vector has been constructed success-
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AR A VpLXIN 2R K At £ B R A A Promega /2 7
AL £ M8 P & . pGEM-T #1K . PT67 41 . K
JAAT® DHSa E AR AR AN E R EZREHE., §
H B 4 b PrimerS %, KEZEH AN E A
Ao %% F Re Fiik & % 15 GIBCO/BRL /A 8] 7= & o
1.2 PKB ¥ % KIf RNA B9 it

T GeneBank ¥ & Z| A i PKB B % FH F 7| (B %
£:NM_033230) 7F #r A 2| RNAi %X it 3Kt &, & #
RNAi b B F 7,  BLAST 3kt 3t 1T Bl JEM 247, &
% 37 RNA(shRNA) /7 % 8 7| )57 27 4 : BamH  iv
B AL B+ R X FF|+ Loop+ IEX F I+ £ibf5 5
+ Hind @I &. BEFH 0T

shRNA1: 4 %f 129~ 157 Z [8] #7 29 bp, 5°-GGA
TCC CGT GTA GCC AAT AAA GGT GCC ATC ATT CTT
GIT GAT ATC CGC AAG AAT GAT GGC ACC TTT ATT
GGC TAC ATT TTT TCC AAA AGC TT-3 .

shRNA2: £F % 561~ 589 Z [&] #9 29 bp, 5°-GGA
TCC CGT CIT GAG GAT CIT CAT GGC ATA GTA GCG
ATT GAT ATC CGT CGC TAC TAT GCC ATG AAG ATC
CTC AAG ATT TTT TCC AAA AGC TT-3’ .
1.3 T HMETE

XANFEREAEREHERTR, @
BamH I ## Hind G & 8847, E Uk, £ T, % E84H A
pGEM"-T # k. % 8 K MR R KM 10 UL, 45 WL 2
x EERMEHHE 1 UL T &1 UL RT-PCR =41
(£70.25 Ve) \1 WL T, %88, 4°CE®. A TSS
FEHERZAMM: KAMATHE DHSa £ LB 5 &
A FE A600 nm 4 0.3~ 0.4, H 1 mL & &, 4 C 1000
RPM %4 10 min, ¥ & 4K Z & T 100 HL TSS & # .
REH EREBEF YN ZAHMRF, kB 30
min, 7B 500 HL LB ¥ %54 37T CIR % EH 1 h. & 5
W R AR A EAS IPIG/XGal/ A F FE £ LB
AL, FAPEEEE BREA R, B L E,
K EMEL T HATFZN M, #INFTFE RN
FEIE#.
1.4 RNAi B RREHANEE

BamH 1. Xho I - 7! % B 47 & 41 pGEM-T # 1k, %t
ReEXKERKEMAE. BxEERMER, 10 UL
KRB ZE4A S WL 2x HHER N &R UL 4
F R F R pLXIN. 1 UL N\ A BL(£90.25 Hg) o1 WL
T, ¥ # 8,4 CiH & . BamH [.Xho I ¥ B ] pLXIN #
&, R — 36 AR 3 7 — 3w O T o B E B R e,
PKB ¥y cDNA JF 7| R 15 % A\ pLXIN # {4, 14 & RNAi
WA FERE, B AMITE DHSo, AT FE X
EREFAEREE RAEBERRELFAL, By

K EFNF-.
1.5 BEFAFRSHE

# B8 Lipofectamine2000 fg it f& i 7 it BH 5, %
pLXIN-PKB-RNAi Jfi #t % 4 2| @ & 4 fg PT67 ¥, 5%
C0,-37Ciig & 24 h, £ J5 fl & 600 mL/L #y G418 Y
BHREREF 10 K. B MTE, A4 200 ml/L
WG48 Wy AR E R, FAF T EEARFEL pLX-
IN ZHERE, EAZRNE, #THERERER
FEENE, UAHEFRHTEEREB CRER
EHE.
1.6 pLXIN-PKB-RNAi B mEFighl A

ABARMES K, VAREEEBHEASE
VSMC. 5 7 T 4 10% /N4 i 7& #) DMEM 3 7= &
EREEHR3~SREBRATEHR, VMC #% 2 x
10° A4 H/ AL, B4 T 6 TR B 85 3%, 3k 3 60%
4. A 1x10 pfu/mL # pLXIN-PKB-RNAi 50 WL & %
VSMC, T 6 h.24 h\72 h J& fl % X B % % W& VSMC
HAFRE RGN, 4% 4% 2 3 6, 400 £ 4
Tt # VSMC & 20 f 3% .
1.7 pLXIN-PKB-RNAi 33 & F/BAL 4+ PKB 15
SRR

Northern blot # M| mRNA # 3£: 4g & VSMC 41 i,
R HE RNA, RT-PCR 77 % 4 A & % PKB & £ T i
B9 p70s6k #9 cDNA % 4, K Al Prime-aGene [ #1 5|
47T K 7 & ( Promega /A 7)) 4 A # 1T o 32P-dCTP
#Fite B30 Hg % RNA, & 1% 3E g #F — W BE U B &
Mk, % RNA Bl R £ R HE, 2 CH
TR 3h, B DNA FA #AT LK 16~ 18
h, 242 55 52 2 x SSC (0. 5% SDS) <2 % SSC( 0. 1%
SDS) .0. 1 x SSC(0. 5% SDS) . 0. 1 x SSC 4~ B Z %, —
TOCHAERT B h Fikr. BRAGRAER,
AATE LR K EE, 55 A HY 28S tRNA £ # Lt
3. Western blot 10l & B & 35: A KRB L &
B, BRI, B, 5% BRI H AL — 1 1
000 B, EIR T KA 2 h /5% AL % 10 1000 0
NI A A Y B AT AT BV F H1 & [gG-HRP 60 min, % &
Jam N\ ECL 2~ 3 min, B £ % & 2 min /& " %K F o
BB K 8 F 5 4 AT PKB.p70s6k F7 GAPDH # 4k
#] 4 Santa Cruz /2 8] 7= & (& IgG % 1) »
1.8  pLXIN-PKB-RNAi % [ & - i& FJL 40 B 1458 55 4
H{ER

SRR R 40 R DA N 4 B B B AR K cE LB
T, T F AR (MIT) & %4 VOMC 3
FETE M 4B FE T 96 JLIE AR, B CO, 148 P,
#E37C5%C0, PMaFBEFMHETHR24h. £K
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Z60% AN HAE, BEA24h. BWET4h
MELAER LFR, #E3 20 BL(5 K/L) Im A
MTT &K, 37 CH S R EAM AT &, Kb xR, fv
N_HETREY, CLEFERYMER. BHRAR
MY 490 nm 3% K EAS & TR K E (A H) .
1.9 SBitFELE

SPSS10.0 e it i F L B k8, AN £ F R A 77
Z A, AE R R AR ¢ Bk,

2 B R

2.1 T#HAREERE

T #0k 50  J5 Bk % BH 1 B v, SR BOBURE, SR
BamH 1. Xho T XUEE V], i3 & IE I3 H B9 F B
vele. BALT KL 31 kb, WE VIR 2E 135
bp H R Bk 2.9 kb #8048 7 Be( B 1), ¥ IESE
H A B

B 1. E4H pCEM-T k{4 B 7] 5 B B ik B M1 >y DL 2000
Marker, 1J9 BamH I $/§47], 2 9 BamH I.Xho I XUE§1]], M2 J DNA/
Hind @ EcoRI Markero

6. 2kb
6. 1kb

2000bp

1000bp
750bp
500bp
250bp
100bp

E 2. F4H pLXIN-PKB-RNAi & 14 & 1] &2 5k = M1
DI2000 Marker, 1A BamH 1 8171, 2 ¥ BamH 1. Xho I XUEE Y], M2
39 DNA/Hind @ EcoRI Marker-.

2.2 pLXIN-PKB-RNAi #{FfIEE R E
pLXIN-PKB-RNAi 5 4 i R0 #4 4 K AT i, 0 i
FH 1 B 7% FE 32 BUS KL DNA, 4° BamH 1.Xho I XUE§ 1]
K. SHRARBREARK KL 6.2 kb, XUAEFY
P24 135 bp HE T BEK 6.1 kb 8k B, B0 45
L 2, Mt —PKAE. L Lipofectamine 2000 A4

B IR, K pLXIN-PKB-RNAi # A PT67 40, i% 5+
BT B W ELE PT6T i h & H REM LUK
o5 25 OB, ISR AR R A 1. 8 % 10° efu/mlL.
2.3 REMEFBIMEERNERRE B RIEN
Al

1B VSMC 2R B i R iR 2 73 SOIR R
& RANE A K, X2 R ES,
X2, 2 VSMC REAEPECIE” B IRAE K. B
YL pLXIN-PKB-RNAi 40}l 2 KA T . HE U Je
DL GL 5 VSMC ¥ 48 % B 203 /D, 15 00 B 4H bL A
ZRARENM(E 1) . £IT Northern blot I Western
blot # 3ll, VSMC /& %+ pLXIN-PKB-RNAi J&, PKB )
mRNA FE [ P2 YR IA ) 5 AR, B 72 h FRIK
BNRE, RILEEFELN 15 £ 44, p70s6k 1] mRNA
MEAFYRIEWEZ D, BiEHE PKB —2
(K 3. K4,

(3]

1 2 3 4

APKKTBr '“ﬂ —— *"‘ e

3. Norther blot #& 3 [ & 78 AL 48 i & PKB F0 P70 s6k Y
mRNA FTiEHT L 1M UL e, 2 o 8k, 3~ 5
S35 K Gt shRNAL %544 6 h24 h F1 72 h,

1 2 3 4 5
LD el D G G D
2 3 4 5

P70S6K ™ S N o

GAPDH "N S’

4. Western 25 H EN 325 46 50 M & F 78 AL 4R BE b PKB F1 P70
sok EAFRIEHEL 1N AL, 2 MR, 3~ 5
I3 ARG shRNAT 24K 6 h24 h 1 72 ho

2.4 pLXIN-PKB-RNAi BRI E T8 Al 20 A 1 5E
R0l

it XA BSR4 L IR BT VSMC 41T G /G
WL 68. 6% , S MM 14. 4% ; 44 )5, G,/G, #ALL
BISE AN, S HA L3 10 55325 BRI, R T 40 g L f3) B 2 4
(P< 0.01); £ Go/G, S i FESZBH, VSMC 4y
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G 2 B4, A T ALER 3. MTT 32546l 52

7N, G VSMC IO EE (A ) BE K, 51E%

XTHRAH AR AR ER AR EMEE X (P<
0.01; £ 1) »

% 1. LBk PKB £ k% M & PR AL AR R R ST E M A (« )

. . shRNA1 shRNA2

fabr XHEA THAAH - — — — — —

J&e 6 h YL 24 h &Y T2 h & 6 h B 24 h Y T2 h
VSMC/HP 8.4%2.2 8.012.0 7.2%2.4 6.0%1.0° 4.6%1. 2% 7.1%1.6 6.2%1.0° 4.5%0. 5%
G1/Go (%) 68.6%5.4 70.01£8.6 76.019.8 82.418.2 87.8 8. 5¢ 75.0£8.2 83.218.6 88.4 8. 1%
SH (%) 14.433.0 14.0%3.7 11.033.0 8212 00 5.2%1. 4% 1.6%1.5 8212 5 5.8%1. 12
T (%) 1.630.4 1.610.8 3.4%0.4 6.0%1. 0% 7.4%2. 8¢ 2.230.4 5.0 %1, 5% 6.2%2. 4%
A {(MTT) 0. 60 10. 08 0.5610.09  0.4830.04*  0.4030.06*  0.34 *0. 08 0.4930.09*  0.40*0.07°  0.3030. 4

a N P<0.01, H5XHRAILLE: bR P< 0.01, SaT—BAI4ILLE.
3 it

H A BB B(PKB) J& T 2R 77 2R & A M
FIERR O, WHFRA Akt. PKB 2 41 fU 17 15 12 5 @ B
R SCEE T . R MR B BIA F B B PKB B
RAEWIE AT Re H A [F, 76 R 20 46 1 IR G 48
PKB AT gEXT I B 58 BT R0 38 5 04 1 1 R 15 B AR
. fECML 4 i, PKB I 7T BE 78 45 55 40 M A= 17
()L AT $2 I d Ik 1A e 2 bR AU AN B A AR
KA 20 R 8 Th e B AT A, T G 3k = o U R R
T M AR AR S AN T R I e OO, G0 4 e R A
T T B A ek B Ak AR R RE SRR . B
A, PKB J@ it PI3K A28 0, 240 BAC T A2 K
RN E AW E S R R A B T A
H, A R B A2 s BB 75 M A A AR AT
BL B AH S A AL R R R, RRA8 (2 2F 40 M A7 i -
MM T, B AT CAITE — € &4 iS4k PKB &
YMAEE T A T ). PKB IR LA RS 5

SR AR — AN

RNA TN R PIEIT L, 2IEFERK
PRI R FE e ok 1 37 284 356 R B T 2 A, 32 2 01 ) U
RNA 5 500 1 32 40 BRs 7 M RNA B it dm), A
MHEEREE K REY . RO AR EN
REA. BT WBE RNA TE4R N 0k de e R A T K%
PERL, ATRIL /N & S F RNA 7] LK 45 5 XU
RNA A0 [F 9 1E F o 388 3k 75 0 3L 20 40 20 B 73 % e iy
H RNA BE&E @Rz H1 B0U6 FIFER, 7T BUE Ak
RIEFER RNAY . PKB RIZVIBRW AR tBEI#E 5
VSMC FH 32 55 VI A 2 1) p70s6k 2 PR Fl 2 1 B 3R
k> . P70s6K A2 5 5T A R B A iR 45 R
REARA RN IEEZG S . p70sok @it Bk
#2145 5" Top mRNAs [1JHH 1%, REARGRMERT .

p70s6k 7F4H f A= K 386 5 3 72 A SR AE F, BT LAE
HHENX 2 VSMC 1 85 & ek J AR AR o AR 1 9 7
MLl VBN PKB B RS, p70s6k 3R IA [ B 22Ky
B2 VSMC 20 2. A FG e . It 204 A
iR — 0 3R . PKB 2 R RIE VI, VSMC (14
FLE 2 BE T Gi/Go 3, S 353 40 R sk 2> 17 90 T 4 i
BEW L, WIBAESE T PKB/pT0s6k 15 5 18 % 7F
VSMC 3458 J& BA ) AR R4 E R . VSMC =2 I 7 B
() 2 B R4, EUF S VSMC R -5 189 5 2 50 ik
SRAEIEAL L L TR 5 P4 78 1 3 5 FEER A, 7
RO ML/ P 488 A K o 3L 14 B 9 ot R o e B A
F. VSMC ] PKB 2 [F 3215 15 24 20 JTER”, X i
B VSMC 5 39 58 P 2 9 ()73 BRI Ao 4 | LA
o
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