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[Abstract] Objective To explore the effect and mechanism of recombined adenovirus carrying NLS-RAR«
gene on proliferation of HL-60 cells and the differentiation of HL.-60 cells induced by ATRA. Methods HIL-60 cells
was infected with Ad-NLS-RARqa and control virus Ad-KZ. The efficiency of infection was detected by FCM. The
mRNA and protein levels of NLSRARa were assessed by Real-time PCR (RT-PCR) and Western blot,
respectively. MTT assay were applied to determine proliferation of HL-60 cells. Cell surface differentiation antigen
CD11b of infected HL-60 cell induced by ATRA was examined by FCM. The mRNA and protein levels of C-MYC
of infected HL-60 cell induced by ATRA were determined by Real-time PCR (RT-PCR) and Western blot assay.
Results The efficiency of infection of Ad-NLS-RARq and Ad-KZ on HL-60 cell was 70%-80%. The mRNA and
protein levels of NLS-RARa gene of HL-60 cells which infected with Ad-NLS-RARa were both obviously higher
than that of the cells which infected with Ad-KZ and non-infected (P<C0. 05). The proliferation ability of HL.-60 cell
infected with Ad-NLS-RARa was significantly increased (P<C0.05). The level of CD11b of HL-60 cell infected with
Ad-NLS-RARq and induced by ATRA was clearly decreased than control groups (P <C0. 05). The mRNA and
protein levels of C-MYC gene of HL-60 cells infected with Ad-NLS-RARa and induced by ATRA were both
obviously higher than that of the cells which infected with Ad-KZ and non-infected (P<C0. 05). Conclusion The
recombined adenovirus Ad-NLS-RARa can increase the proliferation ability of HIL-60 cell, and inhibit the
differentiation of HL-60 cell through reduce the expression level of C-MYC gene.

[Key words] Recombined adenovirus NLS-RARa HIL-60 cells ATRA Cell proliferation
Cell differentiation

2P FL 4R 40 i 1 I % ( acute promyeolic
* [ 5 AR HE 4 (No. 81171658) FI I K T H 4 AL k4 leukemia, APL)J& 2 M &8 40 M B MW 10 — A~ FR ik
140 7 451 H (No. 2011BA5037) % e HAREPE R 1(15517) (15q22;17q21) [ YL @
A BIRAEF , E-mail; liubeizhong@cqmu. edu. cn K517, 53 PML-RARa filt 4 36T i L 353k



898 PN R 2 4 (B 2 RO

5 A4

PML-RARa fil &8 F . G & E 7% APL (1 & /E
KRR F AR Y AR IR AR R A& LU IR G T X
KHEER . Lane 2B %8, berl & PML-RARq 1]
B P 20 B 5 2R 1 B (neutrophil elastase, NE)
DB AR 43 F 0 L4393 29 R 53X 10° FiT 69 X 10°
7 AR S B 43 S Ok B R B E A1 5 1 PMIL
A SE P55 1 RARa(NLS-RAR) . % ¥ I 1E
FAXF B AE A RARG 19 40 i N 2 17 5 3 g o o 23 7
A, ABIESEE i 33k NLS RARe B[4 W%
HXt APL 40 M 5t 40 A B9 5 . R 2 07 40 R
FH BB 504 2 Y& L 258 R 50 iy 300 ) A T o 0L R 7
Ad-NLSRARa . IR G5 YLK .

HL-60 il it 2 2tk W 9y 1 1055 40 0, 2 1 i
P g BIF 5 Fp EELAEL 1) 40 i ASE AR L PR O AR F 5 R F 4
95 B 2% e HIL-60 41 f , X0 2% 200 Jita 334 78 155 50, B
Xof 4 e 2 4E B R (ATRAD 55 19 HL-60 41 Jfd 43 1k
(A5 ) o A0 43 AL AR 56 36 [ CMYC #5 5% I Bl i
IKOE W25 Ak 91 25 #R NLS-RARG (945 W12 D) fig
HAHLH

1 HE5HE

1.1 ##

HL-60 21 itk 4 3 o = B2 Be 11 A4 i B 2

WE5E B 20 i 95 08 P2 . @ PR B Taq DNA £ R,
PCR mixture, @ RNA #2 BGR 7] & 005 ik Fl &
W H H A& TaKaRa 724 w6l 3 g # W 8 3
Invitrogen 24 &) ; JBURL /N 13 5 €208 B 38 [ Omiga
7y RPMIT640 K353 G 4 1 (FBS) It A 3% [
GIBCO 7/~ 7] ; Protamine sulfate lj H Lymphomed
ol BRI CMYC $iik f e dt A RARq Hi i1y
W H 3% [ Santa Cruz 24 m); FEHURAFH R =508
W 8 AL Az G AE R A IR A W st CD11b #
Ll A BD 2w A 51 ¥ h Bl A T A
TARA ARG
1.2 Fi&
1.2.1 FHMmFRE HL-60 w0 it & 3 3 5 4]
1E Protamine sulfate 3B /E T (EAK S BB S 2% U4
B, 3 20 R 7 Ad-NLS-RARe 19 1k % BE i
i Ad-KZ &% HL-60 40,48 h J5icE 40, |
T 2200 SRS 0 SRR A %

1.2.2 RT-PCR # @ 2 # 4 )& ¥ NLSRARa
mRNA &5 £ BT HA KA HL-60 41 i 4 %)

&Y Ad-NLS-RARa T 21 I %5 75 S BH 4 % 1R IR 6
7 Ad-KZ.48 h J5 $2 BU40 Mg &2 RNA, ¥ 5 5t ok

¢DNALH 1 L ¢DNA #47 PCR, NLS-RARa I iif
2l ¥ ¢ 5. 5-ATGTACGCCTTCTCCATCAAA-

3. P8 Bl 1 506 bp, PCR JZ W 45 14F:95 C i
AP 5 min, 95 CZ8 % 30 5,65 “CiB & 30 5,72 CIE
fif 100 s, 4t 30 MFFF ;72 CFAEAH 5 min, NS (-
actin L 5| 9 F % . b i P3:5-CACCACACCTT
CTACAATGAGC-3", Fiif P4:5-GTGATCTCCT
TCTGCATCCTGT-3', § 44 H Bt & Bk 700 bp,
PCR [ 254 :95 ‘CFlAZ P 5 min; 95 ‘CAEHE30 s,
56 CiBk 30 s, 72 ‘CHEM 45 s, 3L 28 NMFEI;72 C
FHAEH 5 min, PCR #2810 g/L B b EE I
VKA . ] Quantity one B HEAT K B 40 B, LA H
454 K BEAH 5 N 2 4540 I BE (B LU (B o H i 5 18]
mRNA FIXFFRIK &, DhA YL 75 1) 48 B A % B
1.2.3 Western blot #& M & # 45 i # NLS-RARa
FG ey WOV ECE R II HL-60 28 g 43 7 %
Yo Ad-NLS-RARa H 4 g 5 S B 1 B 8 Ad-
KZ,48 h Jm 42 B 40 g S A . D 26 1k B2 B
100 pg # 17 SDS-PADE Hijk, Dhf T ER R
PVDF i |, & 5% BLAe W %3 iy TBST %4 6 h
J& 5Bt N RARa 2 5i BEHTIAR (50 JBEAR W By 1 ¢
500 # B4 Catb - TBST ¥k 2 K. 47K 10 min, F
A TBS % 10 min. 5§ 40 (1 : 1 000 RO MH .
2hEUEBE CERE B, FREEMhER B E. H
Quantity one BAFFEAT K EE 43 Hr . LA H 19 450 K &
B 5 N2 560 K BEAE LU AELVE i B0 28 13 R X 2 5k
o LUK RS i 55 100 40 M by o BEE

1.2.4 @mp3gas H4a (MTT &) WH/EK
Wy HL-60 40 2 < 10" /mL #5) 48 T 96 fLik
o AL 200 pL B 4 DAL, RN RS 4
W 24.48.72.96 h Jim A 20 pL ¥ E N 5 mg/mL
i) MTT,37 ‘C.5%CO. B fh &% 4 h, HFAR
BELHL 1 000 r/min. 10 min B0, 7 FIE, & fL 0
200 pL = B FETF AR (DMSO) i {5 10 min., i $5 1%
490 nm M E WO EE . DL AR IR YL S5 B 19 40 i Sk X R
1.2.5 #X e Kb w@ie k&5 ik CDLb
oy Rk BOECE R HL-60 20/, & YL #: 24 h
5.2 2.5 pmol/L ATRA Kb ¥, 48 h J5 Ui £ 41
JifL L ¥4 B9 PBS ¥k 1 ¥ (1 000 /5 min) . 8K J5 & Bd
10 pL HUA/1 X 10° A 4 B (% e 1 m A R bt A
CD11b $i &, i PBS & 100 pL.4 C G E 30
min, il 2%BSA ¥ 2 (& 1 000 r/5 min),10 g/
L Z W 300 pL [ b g =X 40 A4S0 A: 0 248 At &



561 %5 H%: A-NLSRARe % HL-60 #il fg 3% 51 &% ATRA 5519 HL-60 4l Jfd 434k #9 5%2 ma K& H AL ] 899
i CD11b,  RAA YL 75 10 40 it 0 X R 0.005( A & YL 2 ) . 0. 087 + 0. 003 CJ 1 %F B 41) .

1.2.6 RT-PCR #m CMYC % B mRNA K -F ¢
Fik HL-60 4 53 51 & U 5 20 B s % Ad-NLS-
RARa F1 B M X5 BB 9 3 Ad-KZ 24 h J5. ¥ H
2.5 pmol/L ATRA AbBE 48 h. 43 51 $2 B 20 Jfa 1)
RNA, i %% 5% % cDNA, DL cDNA 845 i 17 PCR
B, CMYC 3 W E W5l W F sl 5'-
CCTACCCTCTCAACGACAGC-3', F iz 5l ¥ ¥
5.5 -CTCTGACCTTTTGCAAGGAG-3', § 8
BEKJEHy 248 bp, N2 practin EF5I 4 F 4. 5'-
CACCACACCTTCTACAATGAGC-3", F iz 8l 4
FE4.5'-GTGATCTCCTTCTGCATCCTGT-3', ¥
14 F- B 700 bp, PCR W &4 :95 C HiAs 45 min.
95 “CASPE 30 5,56 CiB k 30 s,72 CHEAf 45 sy
%60 ), 4t 30 ANMEIF ;72 °C FHAEMH 5 min, PCR =
W2 15 g/ L BBl e B Uk A . A Quantity one
AT IEAT IR BE A3 AT LA B 1R 25717 K (B 5 0 2 401
JEEEAE FEABAE 0 H A9 3L I mRNA M Xk &, L
TR I 7 1) 41 Ry X B

1.2.7 Western blot 40 CMYC A B & & K-F
Fik HL-60 4l 53 51 J& J% 5 240 B s 7 Ad-NLS-
RARa F1 B 1 %t BB 9% 8 Ad-KZ 24 h 5., ATRA
2.5 pmol/L ¥ 48 h, 43 il 5 BCAH M ) 5 2R
BCA I & 8 W B B 100 pg ##17 SDS-PADE
Hivk. PLE T4 % PYDF B B, 18 5% g
Yk i) TBST i) 6 h J5 . 07 BBt AN — Bt (5 % i fig
Wik 122 000 F B4 Cab . TBST ¥ 2 ¥ . F 1K
10 min, F ] TBS ¥ 10 min, BEFH B 41 ¢
2 000F ) .2 h R Pe s BB b)) . T Eh2E &
K . H Quantity one AT KB 43 #r . L H
M 45 I BE (B 5 N 2 45 K B (B LUAEAVE o H I 28 Y
FHXTF B i DA B 9 55 199 40 M Sk Xof L,

1.2.8 %5 % RMHEH Y KR 5N
B ¢ K36, P<<0. 05 W ZESAH G5 L.

2 #R

2.1 JREBE HL-60 205 B RN E

YL 48 h e 28 U 2 A0 MR R I O R
PeRURIKF] 70%6~80%
2.2 JEEESE HL-60 48 NLSRARa mRNA #0
EAMRKIL

RT-PCR 43 #7 45 % (" 1A): 3 H 41 ig NLS
RARe mRNA/B-actin KB AE 4 B o 0.086 +

0.493+0. 003 (T4 IR #E 4H) ;s Western blot 43 #7
gERL (K 1B) : 3 40 40 8 NLS-RARq/B-actin JK & L
B3 310 :0. 08240, 006 (ARG 41D 0. 0930. 003
CBHMEXT BB ) L0. 52340, 004 (E AL R #4l) . &
411 9% 7 41 NLS-RARa mRNA/B-actin JK & L {8
J NLS-RARa/B-actin JKJE FUAE 34 & F AR B L 41 Al

[H 1 X B 4H (P #7<C0. 05)
M | 2 3
(bp)
2000 NLS-RAR' (1506 bp)
700 B-actin (700bp)
(A
(MrX10%, 2 I
6] — NLS-RARa

B-actin
O

1 NLSRARe EEFRiZR RT-PCR #il] (A) F1 Western blot # il
(B)
Fig1 RT-PCR test of the level of NLS-RARe mRNA (A) and
Western blot assay for the expression of NLS-RARa protein
(B) in HL-60 cells
M: Marker; 1: Uninfected group; 2: Ad-KZ group; 3: Ad-
NLS-RARa group
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Fig 3 Detection of CD11b expression in HL-60 cells of various groups

A: Uninfected group; B: Ad-KZ group; C: Ad-NLS-RARq group
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Fig 4 RT-PCR test of the level of GMYC mRNA (A) and Western
blot assay for the expression of C-MYC protein (B) in HL-60
cells

M: Marker; 1: Uninfected group; 2: Ad-KZ group; 3: Ad-

NLS-RARa« group
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