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Effect of HSP90 B on the leukemic cell line HL60 induced by ATRA
CAI Qian,et dl
(Department of Hematology ,the Children’ s Hospital , Chongging Medical University)

[ Abstract JObjective: To investigate the different expressions of heat shock protein 903 (HSP90 B ) mRNA and protein in all~trans
retinoic acid (ATRA) sensitive leukemia cell line HL-60 and its resistant cell line HL60/ATRA in order to explore the effect of HSP90 8
on the ATRA multidrug resistance in leukemia. Methods: HL6O/ATRA cell line was constructed by increasing ATRA concentration
stepwisely and intermittently. The proliferation and sensitivity to anticancer drugs (VCR,CTX, VP-16,ADM) of HL.60 and HL60/ATRA
were tested by MTT assay. The cell cycle was analyzed using flow cytometry (FCM). The expression of HSP9O B in HL60 cells and
HL60/ATRA cells was detected with RT-PCR (reverse transcription PCR) and Western blot. Results:HL60/ATRA was successfully
constructed. The transcription and protein expression of HSP90 B in HL60/ATRA cells was higher than that of HL60 cells statistically
(P<0.01).The drug resistant indexes of HL60/ATRA cells to VCR,CTX,VP-16 and ADM increased to 10.74,5.51,4.01 and 3.24,
compared with HL60 cells respectively. Conclusion: ATRA could induce the high expression of HSP90 B in HL-60 cells. The sensitivity
to anticancer drugs of HL60/ATRA induced by ATRA is decreased,but drug resistance is increased , which suggests that HSP90 8 may
play an important role in the development of ATRA multidrug resistance.

[Key words ]Multjdrug resistance ; All-trans retinoic acid; HSP90 8 ; HL6O/ATRA

i e 4 R R Ab T 25 T B 2T 25 LI IR — H 2 BEaMER], BUR APL IGIT AW T B RTHREE
Pl (7 T I O MR, th R AT R R i RS IR, SR HEAERIATT . (B ATRA J5 0T LA S S g A-
R, S A S AT R M EE KRS ST R TRA FEAEIR 32 , IF4k & Fhye 40 it B R by 7 25 T 25, A
g0, 4 Fz 328 B BB ( All-trans retinoic acid, ATRA ) E 2 & M AT SRR R B 1RIT R M. GH AT ATRA fi7=
i1 4 M A I 5% (Acute promyelocytic leukemia, APL)H (/) AT APELA TR S ZMEER XY, KEWRE
BB H(1985-) % it AHARR T T & Fhisse ATRA 43U 32 1Y S ms , (AR A

N W AL 5 ATRA BITR 25 BLHI A f BB AR . 885 LA
EREE AT 4%, 4, #3# , E-mail: xuyouhuaS4@163.como ASPERER MR A KPR HL60 K #237 f) HL6O/ATRA i 25
EEWA: € XEAKFRARMF B (55 : XBYB2007058)s BROWRERS, 55 HSPOO B ZEBI7E ATRA 8 B4 14 195 40 Lt




BEERMKFFE 2010 £F 35 5% 11 89 (Joumnal of Chongging Medical University 2010. Vol.35 No.11)

— 1659 —

ZHMER.

1 HMREFE
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L1 418 ASd#E ARk Hieo W E FEE%
57 w2 o

112 #HYHRER 2RRNEFB(EE Sigma A7), FE
# (ADM, pfizer Ttalia S.r.l), KEFW(VCR, TWIN T 5R ), A8
B (CTX, LR fE ) MRIETIR (VP-t6, TLHHMEER ), RP-
MI-1640 3% 3% 4 (Hyclone A 7] ), 64 i 7§ (Gibeo 24 6} ), 11
F L8 Z M (MTT, % H Sigma 23 7 ), & RNA £BULH &
(GENEMEGA 2~ F]), #i % 5% M & (TaKaRa 22 7)), MK &
ARZEARBUAN & (IIEAT) HSPIOB IFEHAZ R
ReHiik (Santa Cruz 2281 ).

12 Fi#k

1.2.1 TZ54H & HL6O/ATRA M B EUEKEE
HL60 #4104 N/ml FLA 10° mol/L. ATRA(0.01 pg/ml) B3
48 h f5 /1 RPMI1640 ¥, B E ATRA HISE 2SR A
F2~3NEHRBWATRAKE 1 5. Mk RE , 234 MAR
BAFESHTES 10° mol/L ATRA ) RPMI1640 #3574
PR ARRERR AR R A RS AR B 2R
HL6O/ATRA, FHHRZHEFET& ATRA 10 mol/LAJ RPMI1640
B PRATER,

122 MTT %iUE 41 A ENR LR A FT4 : HL60 48
H4H HL6O/ATRA 4HAAH o ¥ B4R 40 LA 10° /ml AOARB ST
HeFpT 96 FLAR(200 Wb/ L), Fort HL6O/ATRA 4% 7= T4
FeEESR A, RIEHR S R B s (X RA . 43I
0.1.2.3.4.5d, REMA 20 ul MTT(5 mg/ml), 4523535 4 h
JEE.L R, SHLINA 150 pul DMSO, IR %R S, BFRiX
K 490 nm A BT ROGEE A {8, H&h i K ik,
123 B4R FE L1 x 105~ /ml #)
ARBE (Hh HL6O/ATRA MRS S: T4 st ),
B 48 h )5, S IR R 2N 5 x 10° ~/ml, PBS 5% 2
W, 70% B EE 4 CH R, #5.0F L%, PBS ¥ 2 G M
ATRALTIOE (P B 38, =40 M (R0 76 45 40 8 B 48
SET 0k 8

1.2.4 RT-PCR i & HSP90B mRNA HFEFE 4 HkER
AN, 35 5 RNA RBURTI SRIES BRI RNA B3
B cDNA,3HE4TH 1%, HSPOOR L3[4 :5 ~CCATAGCCA
AATCTGGGACAAGC-3", P54 :5° ~-GAAGGCGGAAT A-
GAAACCGACAC-3’  § 1 Bt 116 bp; GAPDH L ##5|
1.5’ ~CAGCGACACCCACTCCTC-3’ , F #5140 :5° -TCAGG
TCCACCACCCTGT-3" , ¥ i BE K BN 109 bp, 514 1%
IR A L T &4 95 CHZAEHE 2 min;95°C 1 min, 60°C
1 min,72°C 1 min, 3£ 30 MEF; &JS 72°CEH 5 min, B
6 wl PCR 7=, #47 1.5%35 IERESE R ik . LATRIRT 1 A Py

£ GAPDH {E 03B R AL HFEES NS FHERRLL
{27~ HSP90 B mRNA HIFEAKFE.

1.2.5 Western blot B:ill5E HSPOOB EHKRIE HHIREM
AL BRAER, HEMHOEENER, 40 pg
FESATE 10%SDS-PAGE ¥R Feiik, - T# % PVDF & |-, &
5%ERBE I TBST P RFE | h, MRS 1:200
R HSPOOB — 31 4 CHFF 1. TBST BEfE 3 Ik, BIX
10 min, 55 1:5 000 MBEM _HTHFE 1.5 h, TBST B, ECL #
2 B 575 F Quantity one SRR TIRILEE 4T, T K BEAELAK
FEAMEE, LEHLL B -actin YERNZ,

12,6 ZHYHURYESTE SR A MTT 304 & ™ 20 40 B x)
VCR .ADM.Vp-16 .CTX MEEEMHIKE I1Cs. LL(2~4) x 10°
A /ml B R AR T 96 FLAR (180 wl/ L), B BBIE K54
VCR . ADM.VP-16 .CTX Ffil 3¢ I 3 & ( Peak plasma concen—
tration, ppe ), BCH R 7 N4 R, BFLIIA 20 Wl RIF
WRER S RLTF 258 , A1 FUIE SR s X IR . 3%
% 48 h J5, A MTT 20 ul(5 mg/ml) 46423535 4 ho BORH
L%, A DMSO 150 pl/ L, FR 5 1R 51 /5 B AR {00 € 490
nm FEREHMGLRIEE A H, MHEMHE = (1- TRATY
WS {80 PR SE BB BB ) x 100% , T 255545 ( Resistant
index, R1)=IC50( HL60/ATRA )/IC50( HL60 ) »

12.7 Seitah i BUEDL x +s R, R SPSS16.0 4t
Bk, B SRS TR KR, P<0.05 HERABRITFE
'

2 & R

2.1 mAASEHEMARMER

1 B 10 7 28 R HL6O/ATRA 41 A4 KR 253
1, 5 HL60 M b A R (P>0.05,% 1,E 1),
22 @R B

HL60/ATRA 40 Af#E A 40 i 38 78 R B (G/S A7) O 4 B
1 SRR 47.49% , HL6O 40 2 5 A 200 435 5 JB) 35 #0440 L o
BAH 56.54%, _HBIEHE BT (P>0.05,% 2),
2.3 HSP90B mRNA # & ik

RT-PCR #i &5 58 B 7R , 7€ HSP9O B 2 mRNA AU #
7K ¥ ,HL60 £H HSP90 B /GAPDH . {8 & 0.54 +0.21,HL60/
ATRA #H HSP90 8 /GAPDH Lt{E} 1.37 + 0.28(P<0.01, 8 2).
2.4 HSP9OB & @ tykik

Western blot LM ELER B8, 7E HSPOOB EH & AUK
¥, HL60 2 HSP90B/B-actin H.{H A 0.53 + 0.15, HL60/ATRA
21 HSPOOR/B-actin HL{A K 1.34 £ 0.34(P<0.01,/E 3 ),
2.5 SRR E

HL6O/ATRA #Mi%F VCR.CTX . ADM.VP-16 #) 1C50 4}
B4 5.458 +0.325.6.905 + 1.394,1.921 +0.219.1.027 £ 0.169,
Y8 E ST HLeO 4Mu4 , 55405910 10.74.5.51 .4.01,
3.24(P<0.01,% 3),
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F£1 MEAMEERUER(D En=4x+s)
KEFRatE (d)
205
0 1 2 3 4 5
1 0.26 £ 0.07 0.39 + 0.05 0.52 £ 0.05 0.64 + 0.06 0.78 £ 0.04 0.96 +0.19
2 0.28 +0.04 0.40 + 0.06 0.58 + 0.08 0.69 + 0.06 0.79+0.14 0.85+0.13

40 1 HL60 400 ; 4 2 A B IR 4E R 3R 2L 7R Y HL6O/ATRA 4ififd, P>0.05, 5 HL60 40 a4 Heds

®2 MEAMRMAREEENER(n=8xxs )

2R A A0 K (9% )
241
G, S G,
HL60 46.79+1024  47.07+824 9471520
HL60/ATRA ~ 52.63 +1.75 3746166 9941292

T P>0.05, 5 HL60 40 e L4k
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M. 50 bpMarker; 1. X BR4H N2, 2. Xf B4
3. LRAANS: 4. LR
2 RT-PCR #ilZ] HL60 #1 HL60/ATRA At HSP90 B
mRNA fRix

12 1 —— HL60
10 1 ~a— HL60/ATRA
., 08
it
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&
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0.2
0.0
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1 EAEERNERTE
HL60 HL60/ATRA
HSP90 B sl
43 kD
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B 3 Western blot i%ilZE HL60 FA
HLG0/ATRA /A4 HSP90 B HIEH FiX

R3 BARLTAMBBMEXBER(n=8x+s)

- RO IR (1C) [EATE %
HL60 HL60/ATRA RI
VCR 0.508 + 0.033 5.458 +0.325 10.74
ADM 0.479 + 0.001 1.921 £0.219 4.01
CTX 1.253 +0.071 6.905 + 1.394 5.51
VP-16 0.317 + 0.040 1.027 + 0.169 3.24

1 P<0.01, 5 HL60 4HffiAH 38

3 i i

HSP90( Heat shock protein 90, HSP90 ) & H A 72 85 11 K e
P EER A Z —, HEEIREREN S T8, A 4
P2 T LR IR, FER TR SR A% A b HSPOO L
HREEEHA E R A 2B A B4~ HSP9O o FIHSPYO B
W2k, HATZIHZE B 4HIESE, HSPOO 3 [ i) 2k 5 v i)
RAEFVIAR, C BB #1384 . HSP9O o 38
o VR 490 ) S0 £ A e £ B 15, HSPOO B RS 1 41 B
W 55040, T RES 5 T MR 40 M 24501, HSPOO REAEfH
YA g X7 S A B TR 254 A o e R AT RE Rl R
R 40 R T A DG BE N (B P R R S T (40 SAPK/INK A
caspases—3 )35 MITTHEHTAN BT T 1) o 76 2 F iR 40 21 sl 40

HA[F F] HSP90 B it 5 bel-2 B RARE LY, (#
bel-2 HYASE MERSE . HILHERR , HSPOO B 2 S 25 4L il mT fiE
5 bel-2 BT TAHOME S8 A 02, FfiA 9 &3 HSPOO
5557 (i S R S EbB2 454 T BES 5 WO T A de e 1k
AR, Manik 9% 3 HSP90 o 1 HSP9O B RIS &2
IL-6R/STAT3 Fl MAPK f3E [ $EBE DY | i ipe & PELWr X 9 M5
GBI E AN T2 2 R AR
Xf HSPOO 7 i 4il i -h Dh BE RO IF 9T 2 4 vh 1 X HSP9O o 1Y
PRV, % HSPOO B 7 [ LI i 24 7 Tl A AAF T 438 M AN 2 WL
p U, 3RS B R P R AT R i 2 P R R
LR A SRS R I 4 bk HL6O S, /)NH)
L2 Mk ATRA Zb3 HL60 40 , sUSh 8L ATRA 43
P I 4 A5 R HL6O/ATRA . HL6O/ATRA [t 25 4% 5 HL60
YAARAE LA, FCANRIS S AE ) AN AR M A I e 22
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(P>0.05), iHHA7E HL6O/ATRA 40 A K R ch iR
BB MAIMR T, HSPOO B AT REZE L AR BIHTA T /ER.

AT T HL60 & HL6G/ATRA #HM A HSP90 B
FIRIXER . RT-PCR 45 %W, 7E HSP9O B ZEE FERK
- HSP90 B 7E HL6O/ATRA #ifft H° I K 5 B & 75 T HL60
M (P<0.01); Western blot 155 HT45 R B 7R , 7€ HSP9O B 2
H ) E kKT HSP0 B 78 HL6O/ATRA 4R A H 9 %3k
W5 EE T HL6O UM (P<0.01); @it 25 SRR e /6 T 3|
HL6O/ATRA 4 ML %t % F1LST 254 VCR.CTX .VP-16 ADM
BT A7 P B A T 258K 3~10 f5 A%, DHULFRATHER
HSPS0 B i SAMMARRE P EH KEHEL &, Enig
IR T X E MR AR MR R YRR, 6 ATRA #5551 HL60/A-
TRA 4 X 47 58 25 90 ) SBURRPE R AR TR 2508 . iR
HSP90 B EHTIRES 5T ATRA HXEL M2,

Z% LTk \HSP90 B ZFH7E ATRA AL AN &
AP EEREEN, X— AR RN UGS 4828
5T HSP9O B HHZ 5B A 25 M &4 K BILE 2
®TEEREK,

& £ x W
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