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Abstract; [Objective] To investigate the effect of tumor suppressor wild type PTEN gene (phosphatase and tensin hemology
deleted on chromosome ten gene) on the cell apoptosis and cell cycle of human chronic myeloid leukemia (CML) cell line K562
in vitro. {Methods] The recombination of wild type PTEN gene and adenovirus with green fluorescent protein (GFP) (Ad-PTEN-
GFP) and control vector adenovirus (Ad-GFP) were transfected into K562 cell lines. The inhibitory rate of cell proliferation was
detected by MTT assay and the transfection efficiency of Ad-PTEN-GFP, apoptosis rate and cell cycle were assessed by flow
cytometry (FCM). The transcription changes of PTEN, Cyclin D1, Cyelin D2, CDK4, and P27*"' mRNA were measured by
fluorescent quantitative PCR (FQ-PCR), and their protein levels were measured by Westemn blotting. [Results] Compared with
transfected Ad-GFP, the highest apoptosis rate was 30% after transfected with Ad-PTEN-GFP in K562 cell lines. The ratio of Go/
G, phase cells increased from 54.9% to 78.5% and reduced from 30.2% to 13.6% in G,/M phase cells. Protein expression levels of
Cyclin D1, Cyclin D2, CDK4 Mia, and Cyclin D1 down-regulated and P27%"' mRNA and protein expression up-regulated after
the cells transfected with PTEN gene.  [Conclusion]  Over expression of PTEN gene can promote the apoptosis of K562 cells in
vitro and block cell cycle progression at Go/G, phase by down-regulating Cyclin D1, Cyclin D2, CDK4 expression and up-
regulating P27 ¥' expression.
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(cyclin-dependent kinases inhibitors, CDKIs)ZJi&
R Z—, AT G, A3 S BIR R fk -0,
FE NS R0 I S ZE 4 i R K562 Rff
PTEN . Cyclins,CDKs Fl P27 #8748 A [6] /K - i &
BE, AT EH PR RN EF LAY PTENSE
PRONEE B K562 MM A , (R RIA G , WL H X
A0 A BRB R FOE R TR, N EEE
I7H MR R ARSI

1 #M¥E57E

.1 & M
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1.12 E£4M%F Ad-PTEN-GFP Hl Ad-GFP H
FEEIEM AR ABIEE, EAREHEAR
293A Y AT SO R RE

1.1.3 @ik ANRE4HHR 293A 410/ TS
F|Y M, FHE 100 mL/L J§4- M35 ) &6 DMEM 15
FREIEFR, NIBMRIZEME E MR S AR IR K562
A 100 mL/L AG4- 105 RPMI 1640 3537 585
723978 37 °C, HRBGE 5% CO, 1R AN B
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121 mEHEAFEHMNE WY E B
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1.2.2  fmie A ¥ dp4) d & (MTT %) R 96 7L
M, O 45 A < 1 40 w4 FL 4 FR 5000 A, 43 XoF
R4, %Y Ad-GFP 4, %%t Ad-PTEN-GFP 4, #%
MOT200 ¥& 4240 il , /1 [5) s ) 5 AL A g g 24
(MIT)%R,HE 4 h ERELFAZ, BAIMA ZFE
TEAR (DMSO) FR G 5054 , B U I L A 540
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1.2.3  Zmpe BBk n  UREEFE Y N[ B 8] A9 40
JiL, 4G LA IR 1 x 105 4,700 mL/L Z B2 4 CEE
7 A RNA B, 37 C/KIBHEAL 15 ~ 30 min
JE I ATAL PR IE (PT) | 4 CTEH 15 min BA b, W=
YRHASOREIN , A AT R T SR RS [ 40 A R 4
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FLR AT S AR R CfE, B¥E DC(t) = C
(t) BAYFERAE - C(t)B-actin,DDC(t) = 2 - DC(t)
HEIMEEH S B-actin FHX Fik B (FEMIE
A BTG IN3E  mRNA FA805 ), SAESR 3 L
F¥{E, PCR 519551 3R 1,

1.2.5 Western blot WNENFHAM, TAH 107
YHHE, A 200 L T OB AR, 4 CHLfR
Lh, KiB F A% 15 min, 12 000 r/min(r = 10
em) 4 CEL 20 min, B EE F% 5 B 52 352057
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TR E BUIASEARTR AR W, 2 5%WR AR IR
1100 /L. SDS-PAGE B¢ LK 5 , FIAK S 2 i ig
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1 h, ZBIMA/NRITNRIEESE (Santa Cruz,
USA),4 CIFHE 137, TBS ¥k 5 min x 3 ¥K, HIA
WZFEHT/N R HRP ARiE — 30,37 CIFE 1 h, TBS &
WE 5 min x 3 ¥k, ERIGEGIE TSR,
1.2.6 %It a4 WREARELECRA I,
FRE B8 A SAS 8.0 Gt i i b B, KiK.
HERE N P < 0.05 BSHE L,
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Table 1 Primer sequence of FQPCR
Primer Sequence Product size(bp) Accession number
PTEN ‘ F.:5'-ATACCAGGACCAGAGGAAACC-3’ 101 000314
R.:5'-TTGTCATTATCCGCACGCTC-3'
CDK4 F.5'-CGTGCGAGTGTCTAACGG-3' 356 NM_000075
R:5'-CGGATCAGTCTTTGGGTC-3'
CyclinD1 F:5'-CGATGCCAACCTCCTCAACGAC-3' 143 nm_053056
R:5-CCAGCATCCAGGTGGCGACG-3'
CyclinD2 F:5'-GCGGTGCTCCTCAATAG-3’ 125 nm_001759
R:5'-TGGCATCCTCACAGGTC-3’
P27kt F:5'-ACGTGAGAGTGTCTAACGG-3’ 138 nm_004064
R.5'-AGTGCTTCTCCAAGTCCC-3'
3-actin F.5'- CTGGCACCACACCTTCTACAAT-3' 382 nm_001101
R:5'- AATGTCACGCACGATTTCCCGC-3’
e Sy A Ak TR 40 L A B i o], %4 Ad-PTEN-
2 &% X GFP 415 Ad-GFP FIRFEHLLM L, MO TR fe

2.1 BEHBRHRSOELEME

24 MOI 2 200 B, 302X 40 A S T it 2 J8%
Y K562 AR R (81.2 + 5.4)% , & FHRIE
PIDOE-AZN:E
2.2 YRR A ACHD It 2%

MTT ¥ % o % Je 4 | Ad-GFP 41 , Ad-PTEN-
GFP A YL K562 A A K AF kA 74l , 76 MOI
= 200 B YL K562 ARG 4 ~ 7 d HEIX 5,7 d
LS 20 R Y6 2R T TR, 20 B A A T e 5
TESS 5 REMMAE IR, 35.2%, Ad-GFP
5 Ad-PTEN-GFP 40 A470 (BB GHH¥E X (o
=19.12,P < 0.001, & 1),
2.3 R ERT

L MOI = 200 # 4% K562 40jE/5, 45T 2.
5.7 d AR AT, Tt =X 40 A SCASI 40 AR I TR

0.5 —o-Ad-GFP
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Fig.1 Growth inhibiting curve of K562 cells in different

transfection groups

&K 30%, 40 AW B R GG, B 4E A L i i
(54.9 + 2.51)%HENNZE(78.5 + 4.13)%(¢ = 6.46,P
< 0.01),GyM #IHL I (30.2 = 1.91)% %% (13.6
+1.02)%(t = 9.20,P < 0.01), &F G/G, B4}
RSN AT G,/ M BB 20 M L (BB i
2.4 PTEN mRNA J 2 [ 0 40 A /& #A 48 5 B =
mRNA ¥ & 54

% Fi} FQ-PCR 71 Western blot 43 51|46 ) 4% 44
J& 3d PTEN K K & [ F B KT B/ 5% PTEN
G 3 H KB 335 (55 GAPDH HE) /K FHE R
F Ad-GFP H 5 RHEYH , #%Y)5 Ad-PTEN-GFP
4H PTEN mRNA kK (23.58 = 4.52) 5 T Ad-
GFP 41(0.65 + 0.32,t = 8.76,P < 0.01) KR Y
XfHE4H (0.58 + 0.23,1 = 8.80,P < 0.01), ¥4 Ad-
PTEN-GFP 41 5% 4 Ad-GFP 4 PTEN & H/KF5#
SEEAE (s = 11.23,P < 0.01,H 2),

BeYvjs 3 d 1R EEAME ¢ E R mRNA R
FIKKF, GREREY Ad-PTEN-GFP 4 K562
40 Bl Cyclin D1, Cyclin D2.CDK4 P27%! mRNA &
KK 435 S 5 Yy Ad-GFP 40 K562 40 g 3k 7K
SEH) 0.336 4% (¢ = 6.78,P < 0.01) .0.415 1% (¢ =
8.510,P < 0.01).0.311 £% (¢ = 10.56,P < 0.01),
6.90 f% (¢ =13.21,P < 0.01), ¥4 PTEN 2R 5
Cyclin D1.,Cyclin D2,CDK4 mRNA 3Rk /K-8 2
WA, T P27 mRNA kT, #% 44 Ad-PTEN-
GFP 4 K562 4Hfifl Cyclin D1 5 P27 55 4 kK
SEAY KRG Ad-GFP 41/ 0.222 %5 (¢ = 12.77,P
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Fig.2 Protein expression levels of PTEN, Cyclin D1,
P27 mRNA and in K562 cells in different transfected
groups after 3 days
a: untransfected group; b: Ad-GFP group; c: Ad-PTEN-GFP group
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PTEN 2B IR RESE P R I B A 2 A
528 BRI G Rl B SR 5  IEL DT 4 i L
TA-IE ST, DT e e 4R A AR
{228 % (R UEIPR AR T2 FERE I R SE R
R0 AL I SR B RER R 4R R P PTEN 2
R B AR 1 B R R I ek el SR ik Bl sk | Tk
R 2EAE  FEHE L), AR R IR 5 R R BARE,
HZRIR 5 ENF X 43 1EH & 0T 40 A0 A s T
A EA EEMEA, PTEN 004 1% F 5 2|
BRI LG Qs sRUTIR SRS B R,

K562 21 il 5 /218 0 40 A (I 2038 40 i
# , TR R/KF PTEN mRNA KB, A1 R
BN BN MR B A= B PTEN 2 [R5 4 K562
HAZ , 24 MOT = 200 A, # Y3 R AE 80% 1) |,

38 P =4 AR YA TR B, 2 K562 40
YL PTEN J5, 555 BRZH Eb B o8 1 3R 52 i )4
PRGN, B gy 5 RIG 40T R AT A E) 20% L) 1
FE BB ) — A5 RIH T4, PTEN 3014 1958 |
(RS T 2@ T ] PI3K/ Akt \ MAPK 3 #
HETH CDK, b8 P74 F1 P53 Fok Al
B IRF NF-xB TR AR T . 0% R 40 f
AR R RS, ~

TEH A B R A B AT T Cyclins, JEIIR
MR PR VI ) HH 2R AR SR 1 3R 4 3 R A
5, Cyclin D, JEEE CyclinD1 5 48 fif 184 78 & # 56

FNEY], Cyclin D1 FH 2 A MAERA , Ei3
— B3R KW A Cyelin D1-CDK4 & &4 {5
YpE G/S AURHEA SHI, Cyclin D1 H3KRiA,
A G, BI48%0, G/S TR SR ¥, ML S w1 7
SEMEAS , AR AER MR, MR
K, AT BEAE A A0 1 O PR A B A A
2 1o e e 4t B X WO AT I BRI, BR T HE R £
SEAK g FP A E Cyclin D1 B 3IA40, 7R8I £
4 e B A i AR T AR TE R IR R BE B R R

P27Kipl 5 Cyclin D1-CDK4 B & %4, 7
T G1 JAE S BHRYEE 1L, W TTHI I 40 B33 . 7
MR b P BRI P27 M B Bk
I EMEBEA —EHRE, AT
T IH] Cyclin D1, R P27 33k, MIMiAE]
BRI AR 1314,

AT R K562 4R =i PTEN ZF 5,
Cyclin D1 Cyclin D2, CDK4 3K 7K A [a] 72 B U8k
fi%, T 275 Fik K P38 R K562 4008 S #i & G/
M HAAR B L s 2b, JE A ) R % Jh R 30.29% %
2R T7 dJ5H 13.6% ,G/G, 2 40 g kL )
54.9%3G N2 78.5% , 41 M R I E Hr 4 A, I EL4m
HL R EARR T Go/ G, i, Rk BFAE T PTEN A
J&, ATREIE T R K562 4 i 2 40 B R A & 1
(Cyclin D1 1 Cyclin D2),CDK4 F1 b 1 41 it J& #A
IR (275 ) Y 3R 3K 7K T, {68 200 At J) 244 B i
TE Go/Gy I LA T 40 i3t 5 , (R 7 40 g
W, NE— 85T PTEN 76 145 5% A 9 s
FB - FHOLHIBEE T 2m, FAA PTEN £ [ES
7 H MR AL T ISR

S 30k
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