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Abstract In this research, we constructed recombinant adenovirus Ad-R4ARa and determined its effect

on NB4 human promyelocytic leukemia cells. RARa gene was amplified by PCR using cDNA of NB4 cells as a
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template and inserted into shuttle plsmid pAdTrace-TO4. The constructed recombinant shuttle plasmid pAdTrace-
TO4-RARa was digested with Pme 1, and transformed to competent E.coli BJ5183 containing adenovirus back-
bone plasmid pAdEasy-1. The obtained recombinant adenovirus plasmid Ad-RARa was digested with Pac 1 and
transfected to AD293 cells for packaging. The obtained recombinant adenovirus Ad-RARa was subjected to three
cycles of amplification, then determined titer and identified by PCR and sequencing. NB4 cells were infected by
the recombinant adenovirus, with infection rate of 70%. Protein expression, proliferation and differentiation in NB4
cells of RARa were detected by Western blot, CCK-8 and flow cytometry respectively. Cell cycle was measured by
Annexin V/PIL. Recombinant adenovirus Ad-RARa. reached a titer of 5.2x10° pfu/mL after three cycles of amplifica-
tion and recombinant adenovirus Ad-RARa was constructed correctly as proved by PCR and sequencing, and the
RARa gene in Ad-RARa was successfully expressed in NB4 cells. Recombinant adenovirus Ad-RARa was con-
structed successfully and RARa gene could be expressed in NB4 cells. The proliferation of infected NB4 cells was
enhanced. Physiological concentration of ATRA (all-trans-retinoic acid) can induce differentiation effectively. All

of these results lay the foundation to further study for the role of this gene in acute myeloid leukemia development.
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RANFEYRE A, AT 50 pg/mLEABEE R LB TR,
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PBSUE 2K 5 B fLAH A A 100 uL PBSH &, 4%10:1
I L9 I NCD11bJifA4 °Ci#EEI% E 1 h, PBSHER2
Ja A B SOk .
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Fig.1 Infection efficiency detected by flow cytometry
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SR AN S A A L, FOTERE I 2 — @ REM T
Pekadh, H2E7A gl s L(E3 R E ).
2.4 ELRBRHESTNB4HE A 4 At FE) BARY 2201
Y1t ) 145 R B R, A IR ATRAALFE ),
Ad-RARoZH 2 1 & 35 ARk s 2H A0 2 8040 40 e )
M2 g5 = L(EISAIER D).
2.5 ELABRHEXTNB4YHE A4 AR T RO S0
P TR I 45 R B OR, RATRAMHE G, #5404
WA BRGHI TR &, HEF LRI E X Ad-
RAROH TR 5 RPN ZS AL AL, TR
m, HERH G L GER).
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£ 1.0-
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A: RFAHRARGE FHRIE; B: ABIIS T 24017 10 Ad-KZ4L; 2: RIRGAL; 3: Ad-RARE AL, *P<0.01, 523 AR IR G2 LA
A: the expressions of RARa in different groups; B: statistical analysis of A. 1: Ad-KZ group; 2: uninfected group; 3: Ad-RARa group. **P<0.01 vs Ad-

KZ group and uninfected group.

B2 FREERARoHIFIXEL
Fig.2 Expressions of RARa in different groups
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Infection time (h)

*P<0.05, 5 RRGLLF =AU LL, n=5,
*P<0.05 vs Ad-KZ group and uninfected group, n=5.
B3 E=LABRFEEHAd-RARXTNBALRARIETE A0

(RZEATRALLIE)
Fig.3 Effect of Ad-RARa on proliferation of NB4 cells
(untreated with ATRA)
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A: Ad-KZ group; B: uninfected group; C: Ad-RARa group.
El5 Ad-RARoXINB4ZH A E AR R A0(ZEIRREATRALLIER)

Fig.5 Effect of Ad-RARw on cell cycle (treated with physiological ATRA)

Treated time (h)

*P<0.05, 5 AR N T AL, X5, n=3,
*P<0.05 vs Ad-KZ group and uninfected group, X+s, n=3.
El4 F4BARFREAd-RAROXINBALRIE5E A 220
(FREIRREATRALLIE)
Fig. 4 Effect of Ad-RARa on proliferation of NB4 cells

(treated with physiological ATRA)
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F1 ATRAXINB4ZHAEE ARG
Table 1 Effect of ATRA on cell cycle of NB4 cells

0 (%)
411

Cell cycle (%)
Groups

Go/G, S G/M

Ad-KZ group 44.78+0.03 43.31+0.02 11.91+0.04
Uninfected group 44.34+0.05 43.28+0.04 12.38+0.06
Ad-RAR« group 43.58+0.04 44.15+0.06 12.2740.03

72 ATRAXINBAZARE T HIF00
Table 2 Effect of ATRA on apoptosis of NB4 cells

il A T2 (%)
Groups Cell apoptosis rate (%)
Uninfected group 23.8+0.01
Ad-KZ group 25.3+0.02

36.4+0.01*

Ad-RARa group

#P<0.05, 5 AR PLA M = AL .
*P<0.05 vs Ad-KZ group and uninfected group.
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[El7 Western blot#llBax. Bel-28925 1L
Fig.7 Expression changes of Bax and Bcl-2 detected by Western blot

=3 R RN E F A ZHAECD 11bFRIA 1B S (ets, n=3)
Table 3 Detection of CD11b expression in NB4 cells of different groups by flow cytometry (x£s, n=3)

ZH 5 Treated factors
Groups [EREF i A= PRV ATRA(T nmol/L)

Negative control (PBS) Physilogical concentration of ATRA (1 nmol/L)
Ad-KZ group 7.129 2+0.228 1 8.212 7+0.306 5

7.520 3+£0.232 1
7.324 5+0.205 8

uninfected group

Ad-RARa group

9.083 3+0.241 3
21.193 3+£1.296 2*

*P<0.05, 5T AREGAM L.
*P<0.05 vs Ad-KZ group and uninfected group.

2.6 NB44fEH AT EEAMRKIA

Western blot4h i 7~, ZEATRAANFEZH, {298 T
B ABax3R ik L, #I19H T8 ABcl-2K 18 N, S5Xt
A CRZEATRAM I LL, Z 5 et = X (ET).
2.7 EHFREXINBAAIE S LIS

NB44H if /2% 44 =5 2H i3 7524 h)m, N A FK
FEATRAKLIE, 48 his FH UL =4 B SR Wl i 41 o 55 T
SHHLECDI11b, 45 R E7R, 50 RANAE &R
PBS)HI L, A1 nmol/L ATRAZH, 41 i35 fE Ad-
RARWEKSHANBAA AT — i FR B (1 04k, 5 AR B
HINA-KZAHLL, 22576 gt X (EK3).

3 Wig
RARGE T2 Kk, BERE T, S0 EmR

R =M —. EENERREKE. SEE
B AMMEIGTEAE T, ARKEEE S E TS
HIEMEHY. RARaLAFLAAR TS 3 1977 ORIEEH, 1E
RAROAN G S RCAR I, HACRSS & X 5 — R 514 1)
it R R 5, IR A R R 3R S A4 SRR A
F [l 7 SMRT(silencing mediator of retinoic acid and
thyroid hormone receptor). N-CoR/mSin3/HDAC, &%
IR E A SDNAZ S G 2R R, sk
THELLLS S DNA, T A BE IR HE %, S DU S
HRARoS SRS, MRS & XM R KA SR, 5
Gt B R S, BT S OR 2 A B BOE R T A A
HE T OE # % C. HE] LAE H, RARa BEHE A
SRR R T A XU AL

SRR R A0 L L 0 R AR T e Ak



FETT ¥ %5 NRARGKE R 5 4 s 5 2008 URL (1K) 2 K LR N P TLJ9 NBAAH Ji 1 5 W JF 9 1233

S AL T B (I PML-RARoKE R, 33k 17 T i PML-
RARafl & 8 H, X — ¥ 52 58 5 7 2E WRARa
RAF A TR . NBAZH MO PR H A 42 f6(15;17)
(15q22;17q21) 4% ta Ak 5 {57, Je PML-RARafih 45 & [R ¥
fiE, H H T HF FCAPLIY A A A0 A5 Sk, 78
B2 B 7o P T A R b, RARG HLEFIBEA i 5
PML-RARo 3 [FIF FH 5 25020 i 38 FE 3k, 71k 52 A,
{5 AE B AIPRLRY BT, AR S o, i ) AR A
RARoFI IR0 B, £ SPE R Zki (4 155 4H M kN B4 4
J o R IR B A YR AR, 5 E I IS SR KMNBAZH A
2 RUR AR BRL A% 71 B2 AN J2 SR W 4% o 12 40 i vk
BB, AR . S 45 SRR W, YENB4AZH
ik FIARARGBE S (L BE A0 A3 5, N AR B
ATRAKCFR J=, 4 34 58 52 40, 98 T340, 23 A AE R
CH

RA T 228 o A0 M A% B (9 4 F G 2 R 0 3
G5 TR A R R R R IA . B R R
A OLT, ATRAG I A0 5E . (k4 i o
IVE R . 7E [ 55 40 f BRNB4AH i 3R IARAR oS %
YU RIS AE 3G, SXTHRALAHLL, 2558 Fiil2
B X(P<0.05). HTRARafFRE S 2540 ARA
PR A R, BH B RIIIAgE R RS 2 445, 1f
FL AT R 42 1 1 B 5 R T A O 3 IR W survivinds R H
FEIRM T2 2R A ) 14 5, SR A T RS
B AEBRVR EATRALCEE 2 5, FLIMERE ) 3240, A1
KPS, SXF A 2 A Sk e L. (B
R P B ATR A KL 35 25 2 A 1 40 B J A 5 8 A B 2 1
Y, WIRATTHED, Az BEVR FEATRA 5| 2 1 34 5 e
SZANAT B S E T I S 80 . kR
AT 8 T 2 A 3k & ATRA KL 22 J5 NBA4H it o 1 9
T2 FBaxf1Bcl-2, 45 B iR, BaxR ik &1, Bel-2
IS B>, U B AR BEATRA S| IR BE RE ) %%
g iE FifBax. N iABcl-20X — 1215 5 38 M
EATEIF SR

CD1IbZ 20 FE it 0 T8 & R KIER A Z —,
Mac-1(CD11b/CD18)A%E . IEHENL N, & B
A RAZ AR M . RLAE M R AR R A A Bk,
FAE R R0 JORE R AR FRJE . B bk 2 40
{12 E 7 Wk 40 1) 5 W T e 55, 7E ML IR B S e 92
H R AR RSO I e g% R BT AR B,
CD11bJaE i R AH R PR, & —ME R4 1k
BON R bR DT, #OI 2 CD11bs2 fiff 2 44 i 5314

BRI R AP AR bR . ASSZIG SR SR AL N A
PEFE(1 nmol/L) ATRAZ J&, HArUAE I, 55Xt
TRAAH L, HCD1 bR BN, 276512 m X
(P<0.05). it B A= P FE I ATRARE 55 1 Gy 75 21
I RIEFRARaMSE &, HIE— % 52 5458 R4 5
P FE K i Hox 58 R 3L IR . C/EBPHRER 45, MM 3t
NB44 a0k Rzl f2 2 541 i ot i Bk
BRI T B — DR L

AR SEGAIE ST, FENBAH Hpk H i FIARARRETR
AT A BUR AR o) 58 A5 77 B AN A2 BT 51 62 1R 23 A S oA
SZRH, B A3 K r] e o AR BRI ATR AT B
Ao thAh, RARoIE IS S s &2 5 E AR
JE BN, 20 22 P % AH OC & T, WAkt PKC.
INK. c-Juns, ¥ R IAH OG5 Sl i B AR — 20 1)
.

ZR iR, B 2H R FERARQUSE JENBAZ il 5
AR M B B, 28 A IR R 4 RS 5 5 R it
NB4ZI L AL AR T, 325 T RARafE 2t .40
L4 A 1 1 R A R R I AR R TR VR, Dtk —
I H 2 5 APLR A L) J SR I PR 29T #E 5
BEIE [ —E AR
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