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Location Verification of NLS-RARa Protein in Infected
NB4 Cell Line with Adenovirus Ad-NE
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Diagnostics, Ministry of Education, Department of Laboratory Medicine, Chongqing Medical University, Chongqing 400016, China)

Abstract The experiment mainly inverified the presence and location of NLS-RARa protein in NB4 cells
infected with recombinant adenovirus Ad-NE. In our study, recombinant adenovirus Ad-NE was used to infect NB4
cells and then using FACS to confirm the efficiency of infection; RT-PCR and Western blot were used to identify
the infection success in mRNA and protein levels; We extracted the nucleoprotein from successfully infected NB4
cells, and determined the expression of NLS-RARA« in NB4 cell nucleus by Western blot; FITC-Annexin V/DAPI
double staining immunofluorescence and confocal laser scanning method were used to examine NLS-RARA«

protein expression and localization in infected NB4 cells. The result showed that the infection efficiency of recom-

WeRe H 3: 2013-10-24 2% H: 2013-12-02

[ 58 B AR 24 R e (ALt 52 81171658) A1 A JRTHT H A8} 24 vl B ) T H (HE7HE 52 2011BAS037) B Bl i

*EIEH . Tel: 023-68485006, E-mail: 1bz2753@qq.com

Received: October 24, 2013 Accepted: December 2, 2013

This work was supported by the National Natural Science Foundation of China (Grant No.81171658) and the Natural Science Foundation Project of CQ CSTC
(Grant No.2011BA5037)

*Corresponding author. Tel: +86-23-68485006, E-mail: 1bz2753@qq.com

X 2 HH S 1] 2014-03-03 12:25 URL: http://www.cnki.net/kems/doi/10.11844/cjcb.2014.03.0340.html



332

BRI -

binant adenovirus Ad-NE and negative control adenovirus Ad-KZ in NB4 cells were up to 70%~80%. The results

of RT-PCR and Western blot showed that NE gene and protein were successfully expressed in NB4 cells infected

with recombinant adenovirus Ad-NE, and there did exist NLS-RARa expression. Using cell immunofluorescence

and confocal laser scanning, we found that NLS-RARa protein was present in infected NB4 cells and mostly local-

ized in cell nucleus. In summary, we have successfully infected NB4 cells with recombinant adenovirus Ad-NE and

verified the existence of NLS-RARa protein with Western blot, immunofluorescence and confocal laser scanning

methods. NLS-RARa was mainly localized in nucleus. These results provided a new way for further study in early

diagnosis and monitoring of acute promyelocytic myeloid leukemia.

Key words

SV LRI B A I (acute promyeolic leu-
kemia, APL)& S I HE A0 M 5 s 1) —NMREIRSR A,
RIGE , SRS, fEFABO B R G e SN
M3 G R TR I, £ 97% 1) APLK AEFFAETE
(I 1(15;17)(15q22;17q2 DB Ak ShAr , T - ki 40
P L5 —44 R RS2 A a5 B DR (PML-RARo)™ . i
P PMLEEH 1) W 247 s5AN[F], PML-RARamh 6 A
Al R 3R, RN LA, VAL, SHY 7F PML-RARa
FlEr R BT 7 R 20 AR 50% 5% 45%. R
SO RELAY . 12 il 2 R B AR ) S
3K 1 #1) R FPML-RARas& APL & B (1 43 ¥ & filf,
T8 T 1) 85 R A AR DG Ik AT A i, SR A AR
oA S g Hb BH A T R 400 4 i B, 2R S R
R0 2 A i BE B AR, S EAPLI R AN, H
PML-RARof & 8 H I JE 4R 2 DU A T8 UK 4%
YEH . LaneSFPUR I, A 1 41 i 38 4 25 1 i (neu-
trophil elastase, NE) A ¥4 PML-RARafil & £ 1 V) #I
F%52 kDal) ik 2k 4% 58 A7 A5 5 1 2R (1 il B
PML(NLS-)#161 kDa )i #% & A1 5 [ 4 F R 52 1
a(NLS-RARo)H Fh A5 57 8 . LaneZ5 1 J5 4k F 78
.32 B, NEBG I PS4 F T 5 9 0 & A2 K
HHELZEMH.

TEAPLYH N I K R B A NERIME R, H
LA FIAPLAR & 41 i #kNB4H A & A NERF,
I, A A B i I ¥ NE R 7% ANB4ZH A >R A5 403X
FhARAL o TE A BT BT 50 A, BRATT R Th A i
7 A R FEAA-NE, A B i K GeNB44Y
J R 003X D) B0, R0 3 Western blotif. %
ek WOt R AL X UIE A #INLS-RARA
kAT 3R AE Az, AT 9 APLIR B2 T J¢
SR MR B E 1 R %, R BLJE aE T IR R 25 e
Fr

NLS-RARa; adenovirus; NB4; acute promyelocytic leukemia

1 MR55E%

1.1 #&

1.1.1 zafskiR  NB4AZHMIFEFIK 56240 otk i
HIRERNR 2GR IG 12 W 500 = A7 . EALR
J7i ¥ pAdEasy-NEM! [ P X HE AR 75 #E AD-KZ H A< i
JRIEER T a8

1.12  E£ZXA| B FENB44H g (FIRPMI 164035
FrEk. G4 L3 (FBS)W H 3£ H GIBCOA 7, 1 9%
K562 il FIRPMI 164035 7% 5. i 2 1M (FBS) I
H 3% EHyclone A 7; & {& HTaq DNAZ %M. PCR
mixture. SRNAFEHPUAF G, W70 &8 B H
ATaKaRaZ 7); B g B8 H 35 E Invitrogen /A 7 ; 41
Ji A% B A PR BRI r. RIPAZINMO MR A% 4ekl
DAPIL. 1% 4RIPUE H 38 = KAV AR LT St
ANEZ B fifk. %t ARARaZ 7o B HiRIE H 3£
Santa Cruz/A 7); % Pi AHistone H3 % 72 |5 L 44 k)
H Bioworld 2 &]; i A B-actin®. 5 [ i . HRPHR
WCHEPURATER R B1gG . F &R %L & (FITC)
PR B2 B RIgGHI B AL 5t bl S A HE AR H
R A

1.2 5%

12,1 #@mfe3Esc  NBAYH I FIKS6240 i 4 7l ik
F 5 20% 1 J53 Jif 4 1 37 A5 10%)56 4 1 3 FRPMI
1640157755, 37 °C 5% CO VLRI B WA PN 5
FRE IR, BF1~2 dB AL AR, e 43 0 25 A8 K J0T 1) 4
T 5 L5256

122 FEMmFRENBLmLE R ELD
5 2H i i EipAdEasy-NEAH [J] 14 % #8 Jl i 5 AD-KZ
JRYNBAZN A, 48 hJ5 WSCEEAN M, It =4 A AR Il Jk
123 RT-PCR#: M| & % #m J + NE mRNA# % ik
e 04 K 3 ONBAGH i 43 ) 8 G A RO



T E%E: NLS-RAReH [ 7E H 40 15 TF AD-NEJE L FINB4 A 5 57 1 58 IE 333

pAdEasy-NE % B 14 X #8 Jlf 955 22 Ad-KZ, 48 hji5 #2 HX
YHHL A RNA, B2 pLIIREE . 737 FXRNA#-500 ngidi
5k BicDNA. 43 BU1.5 pL cDNAF= 4347 PCR.
I A NCBI, R EBINEXEF ICDS/F 41, it 514
WR: EWESIYFES N 5'-TAC AAG CTT ATG ACC
CTC GGC CGC CGA-3', FiE5|1%1751: 5'-ATC GAT
ATC TCA GTG GGT CCT GCT GGC-3', ¥ 1 Fr Bt K
J% 5803 bp. PCRJZ . 5% 4 4 94 °CTi 4% 145 min;
94 °CA5 1130 s, 58 °CiB k30 s, 72°CHE(H50 s, 344
PEIR; 72 °CCHLEMHS min. BPCRFZ#1%510 nLZ:1.0%
B NE W B P R o DA SR 5 2 P 41 S 5 FEE
1.2.4 Western blot/A#MINEE & 69 &8 BT
A K I RN BA4H JY 4 i) JK L = 41 iR 9% FEpAdEasy-
NE % B 14 56} 18 fis 7 Ad-K Z, 48 hJ, RIPAZ R HL
Y, FIBCAVEE &, 20 HIEL 00 pgfs T
SDS-PADEHLJK, DA% JEi % #% 2 PVDFIE b, H
5% R Y I TBSTH 4 b5, TN RPt ANEZ
(5% i 5 W5k 1:5004 F), 4 °CHiF &8 ho PefisE: H
TBST#:21%, 4 %10 min, F FHTBSYE10 min. fIA
P RIgG(S% MR WK 1:1 000F7%%), 37 °CHEE 1 h,
SRIGVRIRCE IR ). TR =R BRI, LA
B-actinfF N S

1.2.5 Western bloti:353ENLS-RAR0Z & 4  HL
XA K INBA4H i 4 ) 8k Y & 4R R B
pAdEasy-NE % [J] 14 5 & I 3 5 Ad-KZ, 48 h)5 Ui £
M, Facud B2 SR U AZ B 1 FIBCAVEE &, HL
100 pug#k (13 17SDS-PADEHL K, LA T-5% Ry ik &
PVDFJE I, H& 5%/l 05k I TBSTH 414 hfim, T
Fadt ARAR0Z Hu(5%I0E 5 W54 1:500% B¢ ), 4 °Cit &
8 ho PefE: HITBSTHE2K, &KX 10 min, f§ H TBSHE
10 min. JIA £ RIgG (5% 8 W58 1:500%% B),
37 °CWiE 1 h, RJFRMECEIRF L), &5 #4710
Rt AR 5 1. LAHistone H3E AN .
B AR GENBAZ A1 AR ALK 56275 S X HE4H
1.2.6 % 9% % K%k MNLS-RARaZE & 9 & ik &
AL BOCEUAE KN BAZH i 8 G 5 20 i 55
pAdEasy-NE J [ V£ % I8 i 75 2 Ad-KZ, 48 hf5 i &
i, FHPBSTE =X, SHU10 nLifk Fr; F4%f % 5 H
% [ 72 20 min5, PBSEE ¥t = K; i H10.1% Tritoni%s
JEAREE10 mine 10% 112 I3E = R 3 14130 min, 0k
Fa 5t ARARoT 74 (G [ 1175 1:200), 4 °Cid 7% . PBS
PE3IK, NIFITC-Annexin VARG 1) % )6 —Hu(E ]

751:200), 37 °CHEE 1 h. PBSHE3WK, MMM Gt
DAPI 5 min, PBSIE¥E3K, F70% H i35 [, %%
T N SRR IR . R B AR B N B A i FH A S L 1)
K562 % RE 4

127 #AERE B MEHENNLS-RAR0E & 49
FIAB AL KGR HDAPTR REPT, #1 F 5 ik
5126056 IA . LA SRR 5% 6 Im i F 10
2L, IS R IR K 488 nm, FE600 nmiE KDL
WS, LR B K 540 nm, 7E600 nmi K DL
B, BRI Y] R SR IA B i 10N BT W
K, I ENRRAFLAS AF litedE T84T
B AR B GENBAZ AT A S K 562 19 A X 4.
128 #FELIT  FrA SR HE 3R, RT-PCR
I Western blot4E J 4 Fl Quantity Oneitt 47 K & 53 4T,
FH B 1 35 R B2 AR/ P9 2 W' FE A 1 38 B e 22
LR, Gt A NSPSS 17.0, K Fstudent's 46 56 &
7 Z AT AT G200, P<0.05R N ZE R B A4S
TR

2 R
2.1 RREEG

YL EEA8 WG, S U AR I o, JE e
FIEF]70%~80%(1K1).
2.2 RT-PCR#&GME AR NEE E mRNAKFE
RIFRIE

Ad-NE/Z G 20 1 7 14 245 A T 29803 bpib, K
AN TR T Ad-KZ 25 28 20 A oA 8 e 28 78 AH 1R
BRI (P<0.05). Ui FJAJ-NE/E YL 2H 1 NEFE

(Al B Th ik HomRNA(E2).
150
3 |

204 M1 | M2
90 ]

2 60—:

g .

@]

10! 10?

Gated (%): M1 27.38
M2 72.69

E1 RSO R R R

Fig.1 Infection efficiency measured by flow cytometry
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W3R, Ad-NEBKYLAE29 kDaf s B T i

ENEE A5 1 &K/ e 5247, Ad-KZ Ad-NEH HFITCH: t4 [X 3 5 iy X DAPIE £, ),
AN A B2 I R HBL(P<0.05), Ui B Ad-NE/ T #H &, Ui FINLS-RARaH H fEAJ-NEZ H = 2 7%
YL HNER H RIS . MutZ N Rk, TAd-KZZ 80 RG24 FTK 56240
2.4 Western blot#& | 5% 3 48 it h AINLS-RARa HIFITCHe 8 X 38 B % K T M AZ DAPIH: €8 X 35, H.
EA=RES P AZ DX 3 e £ B3k, HEMINBAFIKS 62+ A7 5 A A

Ad-NEK G HEE A 77 T 2261 kDakh ! I RARoE HAFAE, HEE AT KN (ES).
T 5NLS-RARaE 14 FE K/MHIL MR R E% 2.6 EMAHBERMEWERMNLS-RARCER
W, MAd-KZA 8. KRB FKSA L AN BREREN

(P<0.05). #E0 7] LLJE i Western blothé Il Ad-NE /& Ad-NEZH HFFITCH 4 X 38 5 B % PIGL €4 ) L T- 5
YelH % NLS-RARaZE [ 1)k 1% . LLHistone &, IINLS-RAR0ZE [ 7EAd-NEAL b = BAE oz N
H3{E NN S, HE AT 24120 kDa(E4). RiIX, MAD-KZZ %A . RIEGHFIK56240 HFITC
(A) M 1 2 3 (B)
bp
2.5
2000 Tﬁ 201 *
1000 g g
°§ 1.5 1
750 s
=
500 QE) 1.0 1
250 T:; T
100 £ 03
0.0 T
1 2 3
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A: the expression of NE mRNA in different groups; B: statistical analysis of A. M: marker; 1: Ad-NE group; 2: Ad-KZ group; 3: uninfected group. *P<0.05 vs
control groups.
2 RT-PCR/ =45 K E]
Fig.2 Gel electrophoresis result of RT-PCR products
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A: AR A0 A NEB R IE B b; B: AIUALIE . 1: Ad-NE4L; 2: Ad-KZ41; 3: RIEYAL. *P<0.05, S5XFHRALLEH
A: the expression of enzyme NE in different groups; B: statistical analysis of A. 1: Ad-NE group; 2: Ad-KZ group; 3: uninfected group. *P<0.05 vs control groups.
&3 Western blot3iiE B4 il FNEESAI FRIA
Fig.3 Western blot analysis of the enzyme NE expression in infected cells
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A: RFIHANH HNLS-RARGEE [ R IEAAL; B: AIEALIE . 1: Ad-NEZL; 2: Ad-KZ41; 3: RIEKGLAL; 4: KS6241. *P<0.05, 5IHABALLLE
A: the expression of NLS-RARa in different groups; B: statistical analysis of A. 1: Ad-NE group; 2: Ad-KZ group; 3: uninfected group; 4: K562 group.
*P<0.05 vs other groups.
[El4 Western blot4& I 401 F NLS-RAReZEE AR FRIX
Fig.4 Western blot analysis of NLS-RARa protein expression in infected cells

DAPI FITC Merge

Ad-NE

Uninfected

K562

75 pm
TS =y

A: Ad-NEAIDAPIE (% B: Ad-NEAFITCH (1 X 1; C: ASBRL# K, D: Ad-KZ A DAPIL (L ; B: Ad-KZ2 FRALFITCH (1 X 45 F:
DSEflG E; G: REAAIDAPIR O, H RERGAFITCAROIXIL; 1 GEHHEG E; J: KS624IDAPIHL A HI%; K: KS6241FITCH M X I
L: 5K
A: Ad-NE group stained by DAPI; B: Ad-NE group stained by FITC-Annexin V; C: merge of A and B; D: Ad-KZ group stained by DAPI; E: Ad-KZ
group stained by FITC-Annexin V; F: merge of D and E; G: uninfected group stained by DAPI; H: uninfected group stained by FITC-Annexin V; I:
merge of G and H; J: K562 group stained by DAPI; K: K562 group stained by FITC-Annexin V; L: merge of J and K.

Els5 “pas%RRLE

Fig.5 The results of immunofluorescence
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Ad-NE

Ad-KZ

Uninfected

K562

A: AA-NEZHPI U B: Ad-NEZLFITCYLta X Ik; C: ASBRES K D: Ad-KZZ 3PSt 1 it E: Ad-KZBS#HAFITCY X I8 F: DSE
Al G ARG PO I % He RBRPAFITCY X I I: GE5HEL A E; J: KS6241PIYL th ) fi#%; K: KS62ZHFITCH X 4; L: I 5Kl &

K.

A: Ad-NE group stained by PI; B: Ad-NE group stained by FITC-Annexin V; C: merge of A and B; D: Ad-KZ group stained by PI; E: Ad-KZ group
stained by FITC-Annexin V; F: merge of D and E; G: uninfected group stained by PI; H: uninfected group stained by FITC-Annexin V; I: merge of G
and H; J: K562 group stained by PI; K: K562 group stained by FITC-Annexin V; L: merge of J and K.

Elo HMAHREE

Fig.6 The results of laser confocal microscope
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