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[HEY] B# Fit PMLNLS )X R#Z 5 # A HL-60 40K T m R AL . FiE B HmE s
R EA MR ¥ AdPML(NLS ) Fl 258 80 1% Ad-KZ 43 5] J& Y HL-60 40 M, 3f % 25 |1 X B 41, RT-PCR & Al
Western blot & Kz Il 45 20 40 it PML (NLS™ ) % H mRNA F1E A M9 2B K MTT %40 1 Btk 75 B gL 45 4 &
60 pmol/ LR ¥ 28 Ah 3 J5 1) 20 M 1) 38 58 66 7 5 45 1B e HL-60 4N £8 60 pmol/L KB KA 5, FCM % 43 H7 41 g
JE W o3 A5 PH T3 98 RT-PCR 75 Il Western blot 2% 43 5146 I 45 41 40 g 94 1= 40 56 &£ GMYC . BCL-2 fl BAX
M mRNA REHREKFE. §R SFSAXBAME B EHLE, RT-PCR fil Western blot 45 W78 , Ad-
PML(NLS Y41 N 1) PMLINLS D RKKFH B, SAMBLERERLEHE MTT 458 BoR, B Ad
PML(NLS ) #y HL-60 41 ffg 355 5& 77 W W & 5 s FCM 25 2R WK, e Ad-PML(NLS )y HL-60 it T G, 1]
41 b LB RIS, S 51 400 Bt L 481 3 55 (P<Z0. 05) , FLIR T2 28 & Ik (P<C0. 05) s 1 il ) BCL-2 Al CMYC 3 mRNA 1)
B SR AR R AR AKCE 1 R o BAX ZE K mRNA 5 kP RE AR BKEE N, &ie i Rik PML(NLS )%
[N R % {2 1tk 2843 60 pmol/L K #E R AL FE G HL-60 41 M /9 3 58 , ol G 3@ 14 L BCL-2 f1 CMYC 3 H B F£ ik T
BAX B F () Rk il 40 e gs T,

(%R PML(NLS YRR Hip HL-60 40 M1

Effect of PML(NLS™ ) Gene Mediated by Recobinant Adenovirus Vector on Emodin-induced Apoptosis of HL-60 Cells
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[Abstract] Objective To determine the effect and mechanism of action of PML(NLS™ ) gene on emodin-
induced apoptosis of human HL-60 cells. Methods HIL-60 cells were infected with recombinant adenovirus Ad-
PML (NLS™) and Ad-KZ, respectively. The PML(NLS™ ) gene was detected by Real-time PCR(RT-PCR) and
Western blot. The proliferation level of the HL-60 cells was determined by MTT method. The HL-60 cells were
treated with 60 pmol/L emodin for 72 h and then analyzed by flow cytometry for their cell cycle and apoptosis rate.
The transcription levels of apoptosis-related BCL-2, BAX and C-MYC genes were determined by RT-PCR. The
translation levels of those genes were determined by Western blot. Results Compared with normal controls and the
HL-60 cells infected with Ad-KZ, the mRNA and protein expression levels of PML(NLS™ ) gene increased
significantly in the HL-60 cells infected with Ad-PML (NLS™ ). Increased proliferation levels of the Ad-PML
(NLS ) infected HL-60 cells were observed in those treated with 60 pmol/L emodin, which showed decreased
percentage of cells at G, phase, increased percentage of cells at S phase, and decreased emodin-induced apoptosis.
The levels of mRNA transcription and protein expression of BAX gene decreased, while those of BCL-2 and C-MYC
genes increased significantly. Conclusion The over-expression of PML(NLS ) gene might promote the
proliferation and arrest the apoptosis of HL-60 cells by up-regulating the expressions of BCL-2 and C-MYC genes
and down-regulating the expression of BAX gene.
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A SO PMLONLS ™) (9 4 56 T BE J& FF i 5% .

A3 DR ISR L A 5 DR Bl 4 R A IR B TR T e
RO Y 2 B 9 Bb Jge 5 IR 1Y) 3 R 7 BE . SEERIF
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7 Rl I N 0 22 F L A A TR T A
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A AFGEF B R AT AT R 2o gk
ZM M9 1 1ML %5 Cacute promyelocytic leukemia, APL)
Ak HL-60 40 i iy 34 56 F Bk g 12, Rt 3R
TR A0 i a7 iy 42 5 PML (NLS ™) () Bt s
BRI YL HL-60 40, I A K 8 % b B840 i, W0 4%
PML(NLS™ ) % K 8 28 5| b Y 48 A 185 58 F1 8 12 2%
A2, ¥R 5 PML(NLS ) % APL 4 it 54 58 5 4
TR 2F— 20 i) B G IR ) g S A FH AL

1 #H5RFE

L1 BRES54E%

AR 8 Ad-PML (NLS ™) Fl %5 i 9%5
Ad-KZ AR S: 50 28 — 80 C IR A7, i B 43 il 21X
10" pfu/mL F1 1 X 10" pfu/mL, HL-60 40 @ {5
TrhBEBE i A A B2 05T B 40 B 9E T G .

1.2 k7

IMDM ¥ % A4 o i 24F 7 1 B GIBCO 2
Al s F R H Tag DNA Z i f1 RT-PCR {75 & 11
H TaKaRa A H]; MTT Il § Sigma 24 A ; K 2R W
BB &Y A R A A Ryt N PML 2 5 BBt
R H Abcam 2] R¥t A C-MYC.BAX & BCL-
2 BATE YR B Santa Cruz Biotechnology 2%
Al FRPT A Bractin By BEHUIR  F B R 2 ww B BT AR
LS R 2 s BRI A AL st A2 S AR MR
AR A 8 A 52 B0 0 & W A b s 180 18 R 5 &

/NI
1.3 FHik
1.3.1 @i & 20% B4 Ew

IMDM K J: 3, F 37 'C 5% CO, K246 W H AL 1
FE N HL-60 41 fifl .

1.3.2 Boadfdmm SRy 34 ARG
Ad-PML(NLS ). % # i # Ad-KZ 4.2 ({0
WL T RS T, B 6 AL B AR AL 5 < 107 A
HL-60 # e #2F0 %] 1 mL JC I . I Wt 1) IMDM
e .8~ 12 h FA M A 3 ul.5 uL.7 pl,

10 pL 15 pL 20 pL B4 55 41 R 96 2 A 25 2500 75 5 [F)
B 2 pL 9 polybrene, & T4 E 2~3 h
JG A 1 mL 54 IMDM #5355, 24 ~72 h T3
B9 B U LA T K RS B R O L
Ji o B R e HL-60 By fefd i,

1.3.3 Z4mied PML(NLS )% B mRNA 4
FoKFagm R RT-PCR . SEAMREE Ad
PML(NLS ), Ad-KZ 4> % &% HL-60 40 i3 48 h
Ji o Trizol 24 fif 240 A, 44 HU RNA, 36 % 5% 6 19
cDNA /£ R B, LA Bractin i N 2, P47 2F &
PCR,RT-PCR 5|4 (L i A4 T8 74 D L
# 1, PCR M &4 HR:95 C,5 min; 95 C,30 s,
64 C,30 5,72 C,1 min 15 s,3L 35 MFEFH ;72 C,
FRIEMR 5 min, )2 10 g/ L (1% B B BE K HL I
J& + J Quantity One 343 B #5 20 2571 B K FEAE

®1 HEEHR RT-PCR k5| #
Table 1 The sequence of RT-PCR primers for each gene

Gene Primer sequence (5'—3") P(;irjv[)(r::s\;(‘l

PML(NLS—) Forward: ACCACCATGCCCACCATGCCTCCCCCCGA 1268
Reverse: ATACCACAGCCATAGGCTGGGCT

BCL-2 Forward: TTGTGGCCTTCTTTGAGTTCG 153
Reverse;: CACCTACCCAGCCTCCGTTAT

BAX Forward: GGATGCGTCCACCAAGAA 386
Reverse: GCACTCCCGCCACAAAGA

CMYC Forward: CCTACCCTCTCAACGACAGC 248
Reverse: CTCTGACCTTTTGCAAGGAG

Bractin Forward: CACCACACCTTCTACAATGAGC 695

Reverse: GTGATCTCCTTCTGCATCCTGT

1.3.4 Zmminf PMLINLS )& g £ ik 644l
SR H Western blot ¥, i %5 5 J& 4 HL-60 41 il
72 hfg . RIPA 2L fif 40 . e 4R 25 40 40 i 19 25 1 s
BCA T E A& &, 45l H 100 pg HH L DL B-
actin H N2, % 120 g/L SDS-PAGE 485,k T
i % % PVDF IR |50 g/L AR 954 £ 14 5 .
ABPTL A PMLINLS ) Z4H0(1 = 2 000 FiFf) .4 C
o TBST PERE, I A EHL e —Ht (1 1 000 #i
B &= iRMEE 1 h; TBST P 2 ¥k, TBS PRI 1 k.,
kB % . Ll gactin fEN NS, K4
A AW B Quantity One 438 K EE L 91155
%4 PML(NLS )& H 5 M2 pactin 8 H 441 K
FERY HL1E .

1.3.5 MTT 4 n HL-60 tafnth ¥ a4t A1 50
B 3 4 Y Ad-PML(NLS )4 &Y Ad-KZ
A PO IR i 5 NE AL, AN —
T CRIEF A0 M, e kb ¥ 5 5 FLAHFD . K HL-
60 ZH A LA 4L 1.5 X 10° /mL £/ F 96 FL Ak .8~
12 hJg . 2 B A & A polybrene iy H 24 IR 7 Ad-
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PML(NLS )l Ad-KZ. [F4fLAnA60 pmol/L
RER ISR 1.2.3.4 d 5, MA20 pL /L1
MTT W (5 mg/mL) & TR 4 hs A 150 pL/
fLE# DMSO, $iz #% 10 min, 7 B B G 58 K I 1
492 nm PR AR E & FLIWOEE (A . LigH R
FLIG A CEIEE DL Z LR A B A M EE A
(B DU E] 0 B8 AR AR |k 2H AR IE A DA AR B
Lo A k. SR EE 3 K.

1.3.6 A X 2K (FCM) # il 4m e, J& 27 2 A A= A
—KF O HL-60 4Hfifid% 3X10° /L R e /S LA

H,8~12 h G4 BN A &4 polybrene i 5 20 IR
7 Ad-PML(NLS )Hl Ad-KZ, [6] i} % & 25 171 %5 Bd
. B s B M OHL-60 40 M. 4 FL o A
60 pmol/LA # % .48 h Ji 4 45 41 HL-60 41,
2% PBS $i¥, 3¢ L3 J6 A 300 pLL PBS % 5 &
M, FE A 700 pl JGUK B E 40, 40 C i
TR » Yt 2 2 ARG 0 448 A S 3

T s T3 B 19 4% 2 HL-60 40 Jfd b, L A
60 pmol/L B RE R NEM 48 h J5 , ISt £ £ 20 20 il
2t PBS Pk Ja - 72 08 T3 R0 G U0 B Ak BE 40, 28
2200 6 A SC 00 240 e 0 T A O
1.3.7 it ki PML(NLS ) HL-60 41 % BCL-
2.BAX.C-MYC mRNA F= & & Hrh ey tom 25t
60 pmol/L K # Z LB 48 h, e 3 L4 43 B4
o v S RNA L 30 5% 5 cDNAL in A BCL-2,
BAX F1 C-MYC X R 0519 (519 W3k 1), e
it PCR, R4 R:95 CHIZEME 5 min; 95 C
A5 M 30 5,56 CiBk 30 s,72 CHEM 50 s, JHFF 35
W72 CFAFIEA 10 min, PCR =¥ 15 g/L 3
B HBE i FLYK

2 60 pmol/L K E AL 72 h, 43 HI| L HL 3 41
ML S H . BCA BE s, W80 pg HEH L, &
120 g/L SDS-PAGE % & )5, ¢+ ¥ ¥ % = PVDF
b B S AR R 9 BT N —$E (1 = 1 000 #i
B .4 CHRb R ke A SR IgG (1 = 1 000
B &= IRMEE 1 h; TBST Pk 3 .tk &t
o IR ATUR S AT . e T 1.3, 4,
1.3.8 wiitF ik LRI ods FKom, WK
R ¢ K3, P<<0. 05 M 2ERAHGH%E X,

2 #HXR

2.1 BRIRERE HL-60 AT BN NXEN (red
fluorescence protein, RFP) &A1& 7
28 1 ) B O W U IR L 15 L HE A R R

Ad-PML(NLS ) Fl 5 pL 25 88 IR 5 % Ad-KZ Byt
HIL-60 40 /il (192 56 i fe 2 J& 4 HIL-60 401 48 h
J5 A0 P 2 0 R RFP, 24 30 %0 Y 200 it ] DL 21 5,
P MY 72 h 5 5OCEUR I 2 . 2 T0 V6 1) 41 i n]
ULLTAA N, WL 1, Je 22 S50 3Rk LA &

B 1 B EER HL-60 15 72 h 93X BMEME. X 100
Fig 1 Fluorescence microscope examination of HL-60 cells 72 h after

infected by adenovirus. X100

A: HL-60 cells infected by adenovirus Ad-PML (NLS™ ); B:

HL-60 cells infected by adenovirus Ad-KZ
2.2 RAMPIH PML(NLS ) mRNA f5K ik

UL 2, MR R YY HL-60 400 48 h J5.3 41
41 s cDNA 1 #54 PML(NLS )mRNA [ 33k,
H #5751 000~ 2 000 bp Z 8, 5 Ad-KZ %4
(0. 14420. 05) F1 25 [ XF B 20 (0. 13 £ 0. 04) #H L,
Ad-PML(NLS )#H(0.40+0. 01 PML(NLS )
) A3 R 22 A it B L (P<<0.05)
2.3 &ZAMBH PMLINLS Y EAHFIZX

UL 3, R EE Y HL-60 401 72 h 5.3 4
43y f PML(NLS ) #& (1€ ik . HE& Y Ad-PML
(NLS Oy HL-60 #i iy 3235 PML(NLS ) &M
(0.570.06) & =5 H X I 4] (0.2540.07) F1 Ad-

M 1 2 3

(bp)
2000

1 000
750 B-actin
500

PML(NLS )

B2 ZHAMAHB PML(NLS ) ERKE
Fig 2 PML(NLS™ ) transcription level of HL-60 cells
M: Marker; 1: Blank control group; 2: Ad-KZ group; 3: Ad-
PML(NLS ) group
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—

B3 &AM PMLINLS ) EAMRIX
Fig 3 The expression of PML(NLS™) protein in HL-60 cells
1: Blank control group; 2: Ad-KZ group; 3: Ad-PML(NLS )

B-actin

group
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KZ 21(0.28=0. 08) #4 &, 15 W] 5 41 iR A 35 4871 19

PML(NLS ) a] LLAE HL-60 41l b i s #2355 .

2.4 MTT &M HL-60 i@ e & R
W 4, 25t 60 pmol/L K ZF A HE, 525

FI4 IR 2 A Ad-KZ 41 A1 L, 45 B 8 8% Ad-PML

(NLS HK) HL-60 4 it () ¥ 58 15 Sy 34 . 2 5 A &

PR L (P<C0. 05), IS5 2 di B i (P<<0.01),

1.6} —a— Ad-PML(NLS ) group
14t —e— Ad-KZ group
’ —a— Blank control group  *
1.2 F
2
= 1.0}
-
0.8 ¢
<
0.6
0.4}
0.2}
1 2 3 4
t/d

El 4 %48 HL-60 40 B Y 18 58 7k
Fig 4 Proliferation level of HL-60 cells

% P<C0.05, x * P<C0.01, vs. blank control group and Ad-
KZ group
2.5 FCM &M HL-60 4 FHMAT &R

VL 5, 3R 2, 525 0% 75 4 F s |10 B2 A
I Ad-PML(NLS ) #H HL-60 4 ffd kb T S 1 2 it
LU A3 7 (P<<0. 05) , Gy H 240 B Lb 451 B 1K . G, AR
N

525 (I BB 4L (15 %) Fl 48 38 5 41 (19. 98 %0)
0B B 8 TSR A He s Ad-PML (NLS ™) 40 40 Jd it 0
T3 (4. 3200) B F AL (P<C0. 05,81 6).,
2.6 HL-60 Hfar /AT X EEH mRNA F1EH
RIEWER

RT-PCR Z5 5 0] I, 5 25 (1 6) 8 40 25 200 2
HAH I &Y Ad-PML(NLS ) H) HL-60 40 b iy
CMYC ¥ H 1 BCL-2 £ ) mRNA /K3 5,
BAX i W B mRNA 3 ik K F B AL, W 7,

M 1 2 3

(bp) M |
2000

(bp)
2000
1 000
750 B-actin 1000

500 750
500

C-MYC
230 250

100

0100 o

Western blot &5 R B 7~, 55 H X M4 AH b, Ad-
PML(NLS )4 C-MYC Fl BCL-2 & [ % 41 %+
FIR K P3G . BAX B A X R GA KPR 5
RT-PCR By 45 AR A, W3 3. &l 8,

500} 600} '1\2 eo0or f\r 3
! s00f
400} 300 *
2 S4o0f | 400} ‘ﬁ‘
£ 300 E \ . \
z = 300} 'ml 2300f !
I g |
200 200} \\\ Z 200} \x
Loof 1oof y 100} \\.\
0740 80 0740 80 0740 80
FL2-A FL3 LIN-FL3 LIN FL3 LIN-FL3 LIN

B 5 FCM k47 HL-60 40 Bt i JE A
Fig 5 Cell cycle distribution of HL-60 cells determined by FCM
method
1: Blank control group; 2: Ad-KZ group; 3: Ad-PML(NLS™ )

group

®2 FHHL-60 AEHMMAAEEALE S (% .n=3)
Table 2 Cell cycle distribution of HL-60 cells by groups (% ,n=3)

Group Gy S G
Ad-PML(NLS™ ) 26.2741.13* 65.86+£1.12* 7.87£1.48
Ad-KZ 32.944+1.38 48.74+1.22 18.32+1.21
Blank control 46.64+1.43 45.57+£1.19 7.79£1.23

% P<C0.05, vs. blank control group and Ad-KZ group

1000 d 1000 < 1000 2
. 800 - 800 . 800
I3 600 4 600 ) 600
Z400r L 2 400f G 2 400
200 * : 200 ﬁ“ 200
OI\J ‘\ 2 ; 8] 4 0 {t l| 2 3 4 0 o ‘\ 2 3 4
10710 10°10°10 [0°10' 10°10°10 10°10" 10° 10710

Annexin-V FITC Annexin-V FITC Annexin-V FITC

B 6 FCM kil &8 HL-60 48 i A =
Fig 6 Apoptosis of HL-60 cells detected by flow cytometry
1: Blank control group; 2: Ad-KZ group; 3: Ad-PML(NLS )

group
2 3 (bp) M 1 2 3
2000
1000 B t'
5 -actin
B-actin 750
500 BAX

250

GUU

BCL-2

B 7 &4 HL-60 ffH CMYC(A) .BCL-2(B) 1 BAX(C) E B RKEHH
Fig 7 Transcription levels of GMYC (A),BCL-2 (B) and BAX (C) genes in HL-60 cells

M. Marker; 1. Blank control group; 2: Ad-KZ group; 3: Ad-PML (NLS™) group
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Table 3 Expressions of mRNA and protein of apoptosis-related genes

Group C-MYC BCL-2 BAX
mRNA Protein mRNA Protein mRNA Protein
Blank control 0.86+0.11 0.90+0.12 0.54+0.04 0.53+0. 14 0.77+0.15 0.74+0.16
Ad-KZ 0.88+0.12 1.1040. 14 0. 60740. 04 0.62+0.13 0.75740. 14 0.7640.15
Ad-PML(NLS™) 1.6040.11 1.704+0. 11 1.1340.03 1.124+0.13 0.46+0.13 0.50=+0. 14
] , \ i%ﬁ%%ﬁﬁ‘]*ﬁﬁf’ﬁfﬁﬁﬁ?ﬁﬁdﬁiﬂ PML #93)j
HE o

8 %A HL-60 i h C-MYC.BCL-2 1 BAX & B R ik Kk E

Fig 8 The relative expression levels of C-MYC, BCL-2 and BAX
protein in HL-60 cells

Ad-PML

1. Blank control group; 2: Ad-KZ group; 3:

(NLS™) group
3 iFig

APL J& 1 IfL 8 45 0 3% i 2 — 4% B8 103R 97
FHEAHE CT.ATRAATO.SCT., i1 TR £ 8l
FEFL B LAF 5% 2o o 7 S AR AL O EBRR Y7 4T R 3%
R RS 0,

HIL-60 ZH bk 2 AR 0 A R I R &
/b ) PML (NLS ), A 525 DL #E 4 F PML
(NLS ™) 4 95 2 8% 4 HL-60 40, 5256 M T 1 HL-
60 Zifferf PML(NLS D3R, MTT Sz 45 &0,
iF 38 PML(NLS ) n] DL 5% 28 33 60 pmol/ LK B
KA P HL-60 41034 58 #E )1 s FCM L 45 R B
2 AxF A M AdKZ M H . 458 60 pmol/L K
WE LG Y Ad-PML(NLS ) HL-60 4 S
1200 B L 38 155 . Gy 10 40 i L 481 B A1 (P<<0. 05) 4[]
A T R (P<<0. 05) . U B 3 38 PML(NLS )
FEHL o] LU A5 M P9 DNA A 8 6E ) 15 5% . 2 7 PML
(NLS ™) ] figa8 1o £ U 20 i J&) 0 2F 72 L 3 o HI-60 41
JHL B4 R S 358 3 6 T 5 DA T A Rk % K B 3 i HIL-60
20 6L 1 R T RN

ML AT 20, o %6 35 PML (NLS™ ) & {2 i#f APL
200 P 5 5 R SEL YA 40 B % A A T, X 5N Y B A R
PML 1 il 20 At A= 417 42 0 L0 T 4 S A
FHFEFE S —HEEANEN ARA L, B
A PML A7 47 NLS 1 2 057 26 M2 . 55 o 4 i B
T p53 3z M & /ME M E A-1 (SUMO-1)H |
Daxx,p300 45365 i 78 PML Bk I & A A 5 1E
H. MELET S PMLONLS ), 5% I H: 7T fE 5k

20 B O T 40 A A2 B A PN A A o R R
S i A AR R RSB TS, EE M A T 2 Ik E R
IR 7 A 38 42 R 4538 % S BRVE T . BCL-2 KN
VANEA L EAEAY R SR e N B () L
JPMEE . Hoh, BAX Ml BCL-2 & — Xt A MR
TEF 3L, BAX/BCL-2 e 1] 2 52 i 240 it 3 7= 11
FHEHN R, ALY E T RT-PCR Hl Western blot
K & 05t 235 PML(NLS ) af DL 6] HL-60 4
farh BAX ik, £ 3 BCL-2 (93 ik, BAX/BCL-2
FCAE D /N . CMYC R Ul J8 45 98 1 09 JE ] 76 9%
PRAF O o Hoae 2 15 mT UG 28 200 i 1) 33 5 490 1 400 i
B T, AL g Rl RW T E£SE PML
(NLS ) &ffifg C-MYC FikHg & . WAL ZF T 40 i
Y 5

Mz, ok #i5 PML (NLS ) ] fg i@ o
BCL-2 1 CMYC $:H %35, T BAX RHE £
kAR HE HL-60 40 38 8, O B - 4n i i 1.
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