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Cell proliferation and signal pathway after knockdown and RESC concurrent rescue
of RNAI lentiviral vector on human PTEN gene in T-lymphocytes
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450007, China (Sheng G-Y, Email: shenggy666@ yahoo. com. cn)

Abstract: Objective To construct the lentiviral expression vectors of human PTEN gene for RNA interference
(RNAi) and concurrent rescue of RNAi escape strategy construct (RESC) and to observe the changes of signal pathway,
cell proliferation and cell cycle after PTEN gene knockdown and RESC concurrent rescue in human T-lymphocytes, in order
to provide an experimental basis for a further research into the pathogenesis of acute lymphoblastic leukemia in children.
Methods Using lentiviral vector systems to construct lentiviral vectors of human PTEN gene for RNAi and its RESC
concurrent rescue, human T-lymphocytes were transfected with the lentiviruses. The cell models were established with
PTEN gene knockdown ( T-LC-shPTEN) and RESC concurrent rescue ( T-LC-rrshPTEN). After knockdown and RESC
concurrent rescue of PTEN gene, the expression of PTEN protein and the activation of AKT signal pathway, cell
proliferation and cell cycle were detected by Western blot, MTT assay and flow cytometry respectively. Results The RNAi-
mediated lentiviruses can down-regulate the expression of the human PTEN gene effectively. After the down-regulation of
PTEN gene, the T-lymphocytes grew faster. The phase GO/G1 cells decreased and the phases S and G2/M cells increased
significantly. The PI3K/AKT signal pathway was activated. All RNAi phenomenon caused by PTEN gene knockdown were
recovered fully by RESC concurrent rescue of RNAi. Conclusions The lentiviral expression vectors of human PTEN gene
for RNAi and RESC concurrent rescue of RNAi are constructed successfully. The PI3K/AKT signal pathway can be
activated and the proliferation of human T-lymphocytes can be promoted after PTEN gene knockdown.

[ Chin J Contemp Pediatr, 2010, 12 (12) ;979 —983 ]
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WASE R . dE— LT PTEN 5 HABAE A
RWCARTEILE ALL m Ll v i/ L A 0F5E 40
XPNIE# T ik B2 40 g ( T-lymphocytes, T-LC) [
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1.1.1 EBREFHEKRKZL pFLRu-GFP #§ {4 7¢
pBluescript (g B Invitrogen 2\ ) ) 54 |, Il A& A{G,
BN (GFP) |, Flag-His 6 FR%s, M 20 il i £ 2 fl
MRS 25 2R N PR E AL s S A R T . pCMV -
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A= H I ARIE TR . KIBAF R XL10 B2 2541
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1.1.3 5] 4 Fe PR HE N by B PTEN E:A 1912
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B BT IE 2B IDT 2w Gl BRAEIMEN )
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JBEHE A ) F - Invitrogen 23 F]

L4 G Bl FoR il §2 18 & \PCR 974
IR & B AREE I DNA RIS 70 0 e 40 G
B 2 bzl $2 3050 & L Opti-MEM. B 33 3t | TRANSIT
M EREE W A Sigma 23 H] . RPMI 1640 B Fr 2k |
i DMEM 853556 MEM Alpha 155 3L FG 4 76

(FBS) g Gibco A7), TN PTEN Bgit b N
pAKT FHT  Hehi N AKT Bgp At A\ B-actin HLg
FILEH G0~ HUI T Cell Signaling 247, JKELZH
M5 )2 W Ficoll W) H Lonza Walkersville 23 &), LS
+/VS + PBH ¥k 43 B # . CD2 MicroBead Kit 1 Midi
MACS R ¥R 184X 347 >~ f% [&] Miltenyi Biotec 2\ ) 7=
i s Epics XL AU 2040 1A (FACS) 2 2E [ Coulter
P e ECL AOGIRIE T Pierce 23] o
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HEP RNAL A SO 7 41, B I 6 0 — X RE Rk
PTEN #£:[H (GenBank % 5%5 NM_000314. 4) i k& J¢
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M2 OligoDNA #LFF 51 (2 1), WA &5 Ji loop 45 4
(TTCAAGAGA) , 1B X MR EE DNA, 16 A 3| &
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rishPTEN , 4k, Pk BHPE 5e % PCR U7 555 o

&1 &M PIEN £ 2T F 5 R E Rescue FIBZEHERS ¥ H KR

oligonucleotides  Polarity Sequence(5'-3") Position
HRNA Cfl  sense GAGGAAAGGACGAAACACCGCCAGCTAAAGGTGAAGTTATATTCAAGAGATATATC | 684 — 1 705
Cf2  antisense TCCAGCTCGAGAAAAAGCCAGCTAAAGGTGAAGATATATCTCTTGAATATATC
CFl  sense ATGCGAATTCCATGACAGCCATCATC 1 031 ~1 046
CR1  antisense ATATCTT GAC TTT CAG TTGGCAGACC 1677 ~1703
rrshRNA  CF2  sense TCTGCCA ACT GAA AGT CAAGATATAT 1 679 ~1 705
CR2 _ antisense AGCTGGATCCACTTTTGTAATTTGTGTATGCTG 2217 ~2239

TE Cfl (CR2 W BRI RR P 51 e PTEN 25 RNA 4009 B bs)7 51, RHAZE S Loop #7741 . 1shRNA 514 CRI Al CF2 155 4 4~[R)
SR (BRI T RIZR) 9 PTEN 3LEPL siRNA ik, 7 {H W 551 , EcoRI, BamHI 1 Xhol {7 4> $3E5| AFIB14 CF1,CR2 #1 R1 JZ 3%
o B RRDLE S RGN PTEN 2R ¥ 51 2 , GenBank %5%5 NM_000314. 4,

1.2.3 T-LC 5B A fdFE ASNE I B {5
HEESEM(TAEEEYEBNERZD) . 8

i Astier %7 K AR A Y 2R 7 Ik, S 4 S
JE LA 20 i (PMINC) |, £ P SR e i 2R ik 4l A i

-+ 980 -



55 12 59 12 )
2010 4F 12 A

8 % RILF A

Chin J Contemp Pediatr

Vol. 12 No. 12
Dec. 2010

T-LC, {#if& 10% FBS ) RPMI 1640 B3R 15555
1.2.4 RABFHEE JH g 28 3 BT A0 £ A=
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1.2.6 Western blot 4% PTEN #= pAKT & & % &
A ] pFLRu-GFP ,pFLRu-U6-shPTEN 1 pFLRu-
U6-rrshPTEN /&4t T-LC, # 57 T-LC 17 BA 4 %t B8 ( T-
LC-GFP) . PTEN £ [ i W # 7 ( T-LC-shPTEN ) Fl
RESC #{ #% ( T-LC-rrshPTEN ) 45 41 Jifg #5554, i H]
Western blot $E 46l PTEN \pAKT HHFR5 . Bk
T-LC ,T-LC-GFP , T-LCshPTEN HI T-LC-rrshPTEN 4%
4 A, PBS Y% 2 i, 24 A i SR HCE R 1, B4
2H A T R M R e e HL UK, ] PVDF JBE

FEIEE BB PRI PTEN ,pAKT (AKT F1B-actinfii {4
R PR E AL RO . T SE E NIH
( National Institutes of Health) JF %& [ 2 2 & 44 b 3
A Tmage] X} Western blot 45 Rt 47 =L 97 o
1.2.7 MTT :4m PTEN 3 % RESC 3 % T
HEmILE KR B aR 4 4 1 0 2500 4
JL, MM A 1 x 10°/mL, 35T 96 LA, A FL
200 L, B #SL 3 MEAL EREFR 1 d.2d.3 d,
4.d.5 dmf, o R —A, BELINA S mg/mL Y
MTT % 20 L, 4kZe55 5% 4 b )5, F LN B3,
FLIA ZHIBEE R (DMSO) 100 L 5 fiff 40 i , F 5
fi% 10 min, FEIME ML AR BEARAC BN E 25 4L
OD 570 nm {H,
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1.3 ZitEaHm

IV SSPS 13.0 G it B Ak A7 Bl e 140
s FHE = bRl (v £ 5) R0, R 5 2001 %
q K%, P <0.05 KA it m L.
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RNAi 18 755 7 28 S - RESC it 18 i 7 28 1A b 1
JI, 1A~ RNAL Fp 3 B RESC Btk i) S5
cDNA 73 51|58 B Al AP a2 A b (181 1) .
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BAS{E(P >0.05) ekt xt PTEN SEH A RNAT 2 22 ")
2 pFLRu-U6-shPTEN J5 , PTEN 3£ 35355 T-LC- T04f
GFP 4155 (P <0.01) , i B4 H: RESC HH7 1845 % 0'(2) I

pFLRu-U6-rshPTEN J5 , PTEN-GFP X EL T ik, 5
T-LC-GFP 4 LU, 22 A Seit2# & L (P <0.05) . ik
WA T T-LC MR BT B PTEN JE PR s
B Nz RESC iz 4t il 5 A T-LC-GFP  T-LC-shPTEN
1 T-LC-rrshPTEN( & 2)
2.4 Western blot #&il] pAKT & HRIRIE

5 T-LC Il T-LC-GFP #ii g Ht %%, T-LC-shPTEN
i pAKT [ FRIX B B I £ (P <0.01), 1 T-LC-
reshPTEN 4 Jd ) pAKT W 55 #if # 2 AH oL, & B
PTEN @ )5 #00% 1T T-LC " PI3K/AKT {553
2%, M RESC R4 W X AH PTEN J P w o B 5 12 1
pAKT FE R 2w Z A RS (# 3)

T-LC  T-LC-GFP T-LCshPTEN T-LC-rrshPTEN

. PTEN-GFP

I PTEN

B 2 Western blot #l] T-LC PTEN EFEEIRFE R
RESC #iZ/5 PTEN EARIELER

T-LC T-LC-GFP  T-LC-shPTEN  T-LC-rrshPTEN

pAKT
I
1 2 3 4

3  Western blot #il] T-LC PTEN EEEBAI G~
RESC ##Z/5 pAKT EEHZK

AKT

2.5 ZEREAEKMZ

MTT {5755 T-LC-shPTEN ZiiffiA= Kibk, 5 T-LC
FUEIPEXT B4 T-LC-GFP AHLL, T56 2 KIT4s R4 B
W25 (P<0.05) ([#l4), MM T-LC-rrshPTEN 4 fifd A=
K BE 5 T-LC M1 T-LC-GFP A1l (P >0.05) , $#& 7%
RESC RHEREKZ PTEN 3 PR 240 i 2B K Dy RE

1 2 4

3
A (d)

4 PTEN R B RESC ¥ iZRi/a e £ th 2k
a: 5 [R B JE] & T-LC 41, T-LC-GFP 4 #1 T-LC-rrshPTEN 4 b %5,
P <0.05

2.6 HMERAHNTL

FH PU (e 5, X 200 e ARG 0 200 ) 441, &5 SR
5% PTEN 3[R 898 5 ( T-LC-shPTEN 44 ) G0/G1
9140 M ] s/, S S A T S, G2/ M 1 44 i
Hhme HHAL3 AAHE, ZRIAGEE (P <
0.01) . RESC %385 (T-LC-rrshPTEN 41) ,G0/G1
YHHE .S KA AN G2/M HA4IME S /iR &2 . 5 T-LC
F1 T-LC-GFP 41 b, 25| oG i 5 XL (P >0.05) .

%2 PTEN ERFUHHETE R RESC $1E /5 40 ] H i

T (xxs,%)

20 51 G0/Gl1 S G2/M
T-LC 58.80 +0.85 22.13+1.45  19.07 +0.60
T-LC-GFP 57.57 +0.87 22.70 £1.11  19.73 +0.68
T-LC-shPTEN  22.70 +£1.35%" 54,57 +1.10%" 22.73 +0.71%"
T-LC-rishPTEN  55.83 £0.87°  24.60 £0.50°  19.57 +1.12¢

F A8 892.633 620.310 12.800

P1{H 0.001 0.001 0.002

a: 5 T-LC 41 k4, P <0.05; b: 5 T-LC-GFP 41 [t %, P <0.05;
¢: 5 T-LC-shPTEN 4 [t45%,P <0.01
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ANMERS (R ANHE & 3 5 O A0 M 7 B e R
Bt B e 3 AR . B MAPK
ML fE 5 fe B R AN K. PTEN 5 i
TN KA K A e L, PTEN A 1E & K A
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