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Location of NLS-RARg protein in peripheral blood tumor cells of patients with acute promyeolic leukemia
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[Abstract] Objective To verify the presence and location of the NLLS-RARq protein in the peripheral blood tumor cells of
patients with acute promyeolic leukemia (APL). Methods Western blotting analysis was used to identify the NE enzyme in the
peripheral blood tumor cells of APL patients. The nucleoprotein in tumor cells was prepared and NLS-RARq protein was
detected by Western blotting analysis. The expression and location of NLLS-RARq protein in peripheral blood tumor cells of APL
patients were examined by FITC/DAPI double immunofluorescence staining and FITC/PI double staining laser confocal
microscopy. The expression and location of NLS-RARq protein in NB4 cells infected with recombinant adenovirus Ad-NE was
used as positive control and those of wildtype RARq in the neutrophils of healthy controls were taken as negative control.
Results Positive control was successfully established. NE enzyme and NLS-RARa protein were expressed in peripheral blood
tumor cells of APL patients. Immunofluorescence and laser confocal findings indicated that NLS-RARa protein was mainly
located at the nuclei of peripheral blood tumors cells in APL patients. Conclusion NLS-RARa protein has been successfully
detected by 3 different methods in the peripheral blood tumor cells of APL patients and its intracellular location has also been
proposed, which can contribute to the early diagnosis and recurrence monitoring of APL.
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Y. AR4E PML 3L H Wi 2 A [F], PML-RARq il f5
SRR A0 LRV R S B 3 Fifr, BIF 5 He 49140 oA
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BB M. 78 APL B35 5n Kk &
FUHA NE BIVE T, PR AR S 58 3R A7) 2R3 ok
WEEKT2 APL BB (Y MBI 43 5 45 21 g 4n it . FH
JERGY I B NBA 2 i AP X B ke 36 E 2 5 7 AR
B PN S JEE P AR AE K R D) EVE S 5 ) o
¥ NLS-RARa FHHATRUEFIENL, LA FE T
I PR B i

1 ##FTE

L1 ARARR 2R 4R 4 M F s 2 il A
(L8120 M3-L B JOEH AR S i 3 R = RER
“FRhE 2 — B Be R ik, 10 Bl 20~35 % Lk,
BIRWIZ s REIRIT - F L A & = 4K F 70%.,
IEH NIRRT 25~35 2 @it 2otk . FA iR
e Ad-NE Fll Ad-KZ(Z5 2% p A0 20 Ay 40+
PRAF - NBA 4i bk b 25 PG B2 B 2 I R K 5612 W 2
1.2 F2XA 3555 NB4 400y RPMI 1640 533
£ R4 LT (FBS) W B 38 [H Gibeo 24 Wl 5 i I/ H
Taq DNA £ %, PCR mixture, & RNA $2ER57]
&SR G A B A TaKaRa 23w s BEAR B

A 25 [H Invitrogen 2\ &) s 2140 M 2207 W . N\ AM R 1 rp
PEALAN A 53 B W B R FEBIE AR 28 ] 5 20 5 A%
AR BGR A & RIPA 40 i 2467 W A% YLk PT AN
DAPI %Iy H 3 = RAEYH AT bt A NE £
Yo Pt A Histone H; Z$H00 3 Bioworld 22 A ;
Pt N RARa 241 A 3£ [ Santa Cruz 24 #]; FPTA
B-actin FHT HRP Fric i F 9t S FE 0 R 16,
FHIRZOEER (FITO R Pt 1eG WA
PSR AV EAREGRA AL 516 sl A4 T
A TR B A BRA 7 58 .

1.3 e B 2E 40 e 0 ) &

131 zmpsEsc  NBA G 20 %0 f0 G 4 1
5 ) RPMI 1640 K533, F 37°C .5%CO, B AR
FEERE N B LI TR B 1~2 d iR AL A, PR X 2
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1.3.2 EARmHELSE NBL @R EsgErm H
HAMNH B pAdEasy-NE FlJ $ X) BB i 8 Ad-
KZ Ji&ye NB4 41,48 h J5 AR 40 i, 3t X 20 i {30
DR A % R GG IR AT TG 225550
1.3.3 RT-PCR &M & % 48 jt # NE mRNA # %
o BOWEUE K BT H0 NDBA 28 i 4 ) ek gy 5 2 B o
7 pAdEasy-NE KA EXS B ARG 2 Ad-KZ,48 h J5
PR A RNAGH 2 L R B, 4331 RNA &
500 ng R EE SRR cDNA, 358 1. 5 L. ¢cDNA /=
Wi 7 PCR, il i A if) NCBI, 4k 3 NE 3 1)
CDS & 4, &3t 51 ¥, L iF 51 4 5 5. 5'-
TACAAGCTTATGACCCTCGGCCGCCGA-3', F
Wes 955 .5 -ATCGATATCTCAGTGGGTCCT-
GCTGGC-3", 448 A Br K- Ji 4 803 bp., PCR i &%
4 94°C HAE P 5 min; 94°C A8 30 s,58°C IR k 30
s, 72°CHEMH 50 s, 3 34 NFIF; 72°C FLIEM 5 min,
U PCR 729145 10 pL 9047 1. 0 %0 B HRWHEE A L Tk KG:
Do DAAR TR 95 75 (1) 240 A f B

L4 AN o b 55 2m R e P b dm LG 42 3 B
2 mL B HrEEm . 5 PBS W B 1+ 1RSI /D
JNT 4 ml I AP b 240 23 B0 AT |, 500 X g
B0 25 min, HINELOCE P H R T4 4 2,
FERE VJZMEE 2 )2 WS 3 2 4 )2 A E
10 mL PBS iyl o, 58 4mR 21 f5 LA 500 X g B0
30 min PRk, 2 BRI 3~5 A5 RFK 2T 40 24
FAIR L TR A) s IOV 2 min 5 500 X g B0 3 min,
SRJE T PBS 2 8 Uk 3 U B0 BN B Ts i fih
Jed 20 O IR 26 Sl R i) ml T IS 225256 .
1.5 b ga e NE e946m R 8 BT
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3 SO B I A0 AR T N I HR R 40 i
MAEA M EE pAdEasy-NE &L 48 h J5 1) NB4 4f
ffl, RIPA 24 )5 $E B i 8 11, F BCA L i,
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BB 2 PVDFE B b & 5% AR W5 8 19
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1.6 ffitE s NLSRARq & & £k eo#em R
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N R | B 2H B 8 pAdEasy-NE B¢ 48 h
Jo ) NB4 248 L, 4% d W1 45 43 00 4 O A% R L
BCA ¥, /0 HIH 100 pg &M , #E4T SDS-PAGE
HLUK » DL TG e 2 PVDF B 1, & 5 % i
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AFEPie 1gGG Y BRI R 1 ¢ 500 i), 37°C i
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48 h 51y NB4 40, Fi PBS ¥ 3 W &0 10 L %
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My == iR B A 30 min, i E APt A RARa Uik
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Student’s ¢ f 5 K 5 22 5 A if AT e it 22 o0 Ik B

ST ST B 3 Yk, RT-PCR K& 75 1 i B3 45 i 1y
1 Quantity One #E47 K BEMAT» SEEGE5 TRk
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2 & X

2.1 Akt e Bl & YR 48 h g,
JRYLRRIAF] 70%~80% , PCR 453 R, Ad-NE
JEYL 2] 5 S PE 25 T 24 803 bp &b, K/NFF A T
W57 Ad-KZ 258 s8R A AEARTR A B R B2k . 4
ULAH Ad-NE g NE JE[H i 2 2235 H mRNA
(1,

1 RT-PCR F=# 5B Rk B
Fig 1 Gel electrophoresis result of RT-PCR products
M. DL2000; 1: Ad-NE group; 2: Ad-KZ group

2.2 ffbiEmied NE egm  BEAH.FHA
2H B ge NBA 4 (BHMAXS BRZD 7E 29 000 B3 s 8
T 5 NE 8 E X 73 B i R /NAH I 1) 4 S 2%
M o XU R8I0 98 240 M N T A It PR 4
S A NE, 88 & 4 Rl & & B 9 b) &R 1 00
(F 2,

Mr(x10%)

1 2 3
20— NE
43— - {-2clin A

11

1.05

NE/B-actin ratio

0 1 ' 2 . 3
E 2 FARENEEIE S I EMAE P NE
Fig 2 Western blotting analysis of enzyme NE
expression in peripheral blood tumor cells of APL patients
1: Normal group; 2: APL group; 3: Positive control group.
B was the quantitative graphs for A. NE. Neutrophil

elastase. n=3, T=Es
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2.3 APk ht g s je NLS-RAR & @
wykik  EBE LAY NBA 21 (BHME X IR 4 ¥ 78
FHXT o F i 2y 61 000 40 H B T 5 NLS-RARa £
AR 4302 £ /IR I 8 R S 1k 45 T TE A
I 40 MO AEAR R oA S BLARHT . X Ui BT AT DLad 2o 2R
F o B Ay ) A6 5 o e 933 4 b NLS-RARa £
M IEE L. LA Histone Hy A5 %5 B8 HAHX 73+
JREEZ) R 20 000 (A 3),

2.4 B At iE et NLSRARa 69 & ik B €A%
2.4.1 ot BEMME AN FITC Jufq
XI5 % DAPL Jefa )L 85, ] NLS-RARa &4
FIE A I s 4 b 2 S E M A N 3Rk G g
NBA 21 AT R A [, T 2 H Ai Hp PRE 4
H FITC Je X 3B R T A% DAPT 4 X e, H
FROAZ DX Sl G (50 o RN T B A ot P 24 i e B A
A RARq £ [ FEAETFGA (4 .

Normal

APL

Positive
control

o

Mr(x10%)
1 2 3
61— == =—. —NLS-RAR« A

20— M. Histone H,

NLS-RARo/Histone H, ratio

0 I 1 1 B

1 2 3

B 3 FAREEENEE MAEMHAE NLS-RAR
EBmRIE
Fig 3 Western blotting analysis of NLS-RARa protein
expression in peripheral blood tumor cells of APL patients
1: Normal group; 2: APL group; 3: Positive control group. B
was the quantitative graphs for A. NLS-RARa: Nuclear
localization signal-retinoic acid receptor alpha. *P < 0. 05 vs

normal group; n=3, rts

FITC Merge

4 MAEREIEE

Fig 4 Results of immunofluorescence

DAPI.4’, 6-diamidino-2-phenylindole; FITC: Fluorescein isothiocyanate; APL: Acute promyelocytic leukemia, Original magnification:

X400
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2.4.2 WOLFHFRERMEE B MM A
FITC e Xk 5 A% PTHELF B & 4 NLS-
RARe 8 78 8 108 20 1 35 287 A N 3R
K5 B X BRZE A ), T N I v 1 R A i b

: . . .
Positive
control

FITC g o XS B X T i % PT 4L (0, IX 3, H A%
DX I o 5 3 I B A A RARe 25 78 1E AL
FR PR FP R o MR A Rk H R AR
Rk (K 5,

FITC Merge

5 HMAHREER

Fig 5 Results of laser confocal microscope

PI. Propidium iodide; FITC: Fluorescein isothiocyanate; APL:

RIS i I

YEFP RS R B4R R A S AL ARG —
MET TR P PEYE T AR E i RAR Al
RXR 52 5 40 M ) 5% 5% . RARe SN e (1K 5
1 BEAER RS 5 32 0. B APL /9 &4, FAiTid

Acute promyelocytic leukemia. Original magnification: X400
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5 Ubiquilin 1 £ H . JTV] HEH A &R 2 & H 5
WAMEAER ) NLS RAFEE T HEES R E
REER T A, A ARG 5 . NLS it
AR % i B R . S ALE A EAE T
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e
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—HRR,

L5 E TR AR A 3 RO IA SR IE T APL
B R At NLS-RARe & (193235, IE 01
HEAL T, it —E W58 APL /I K2 W fNG
SR T R B

4 FlamipR
JITA i 7 A SO A AT 2 v 5
(£ % x #K]

(1] JBiAR3E, SR, R 2%, A di A, SR L. 7 i, 55
CD34™ 2k LAl 4 i 1 155 P s R 4R o X 1315 [T .
ThAg Rk, 2010,5:432-433,

[2] Lengfelder E, Hofmann W K, Nowak D. Treatment of
acute promyelocytic leukemia with arsenic trioxide:
clinical results and open questions[ J]. Expert Rev An-
ticancer Ther,2013, 13:1035-1043.

[3] Lee HJ, Park HJ, Kim HW, Park S G. Comparison
of laboratory characteristics between acute promyelo-
cytic leukemia and other subtypes of acute myeloid leu-
kemia with disseminated intravascular coagulation[ ] .
Blood Res, 2013,48:250-253.

[4] Gonzdlez M, Barragan E, Bolufer P, Chillon C, Co-
lomer D, Borstein R, et al. Pretreatment characteris-
tics and clinical outcome of acute promyelocytic leukae-
mia patients according to the PML-RAR alpha iso-
forms: a study of the PETHEMA group[]J]. Br J
Haematol, 2001,114.:99-103.

[5] Laurenzana A, Pettersson F, Miller W H Jr. Role of
PML/RARaq in the pathogenesis of APL[]J]. Drug Dis-
covery Today: Disease Mechanisms, 2007, 3:499-505.

[6] Lane A A, Ley T J. Neutrophil elastase cleaves PML-



3 E LA SRR LN 1 e A IR A0 A NLS-RARe 3R 19235 5 E

o 247 -

7]

(8]

[9]

[10]

[11]

[12]

RARalpha and is important for the development of
acute promyelocytic leukemia in mice[ J]. Cell, 2003,
115:305-318.

Westervelt P, Ley T J. Seed versus soil: the impor-
tance of the target cell for transgenic models of human
leukemias[ J]. Blood, 1999, 93.2143-2148.

Lane A A, Ley T J. Neutrophil elastase is important
for PML-retinoic acid receptor alpha activities in early
myeloid cells[ J]. Mol Cell Biol, 2005, 25:23-33.
EOEH BRLEITER R SIS, PR S
NLS-RARq # AE B Ad-NE JgEe ) NB4
SRS R LT ], v [ 40 B AR 25 2 4k 2014, 36 331-
337.

FOEAE XL TR B EIE S B RN
19 PML(NLS )X RE R 5|k A HL-60 4117715 1952
i S HALARI LT ] PUNOR 724 BE 2t i, 2013, 44 703~
707.

AT X0 B B A, K R, B AR
Ad-NLS-RARe % HL-60 4 fifi 38 58 J ATRA 551
HL-60 4l 73 AL B2 S AL LT ], P01 K224 -
PE22PR, 2013, 44 897-901.

Zhu D, Wang C, Liu B, Wu Y, Zhong ., Wang C. In-
teraction between nuclear localization signal-retinoic
acid receptor alpha and Ubiquilin 1[J]. Zhong Nan Da
Xue Xue Bao Yi Xue Ban,2010,35:649-654.,

[13]

[14]

[15]

[16]

[17]

OB ERAL XL X W, ST S
WHENMESH RAR 5 JTVL 2 FA HAEF AR
SBR[ . PRz 2440 BE M. 2009, 40 382-384.
FOMLGXLELE #h e BLER A EROLE
WRGEALE TR RARe 54 BRI 8 AN B
FE MR N AN ELT . 565 — % B8 K242 41, 2010, 31: 468~
471,
WuY, Liu BZ, Wang C, Zhong L., Zhu D, Wang C
G, et al. Verification of interaction between glutamate-
ammonia ligase and nuclear localization signal-retinoic
acid receptor o protein inside and outside cells[ J].
Acad ] Sec Mil Med Univ, 2010,31:468-471.
BT . EoukL R AR B REME Y
Loy premg LI ] o B A2 5 50 7 A W24 i
2009,25:683-689.
TELLA 55 /08 BRI T ARBT A L BRoT b, T A vk
JHFAS I 220k 17 4 b 40 7 P 1 s PMIL/RARa il 5%
HABEFELT ] S il 2 4, 2011, 30.872-876.
Hecht A, Nolte F, Nowak D, Nowak V, Reinwald
M. Hanfstein B, et al. Prognostic importance of ex-
pression of the Wilms’ tumor 1 gene in newly diag-
nosed acute promyelocytic leukemial J]. Leuk Lympho-
ma,2014, 26.1-28.

[(Ax#HE\E] T+ %



