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Effect of glucocorticoid on the expression of Puma in acute lymphoblastic leukemia

XU Bo, WANG Bao-Jie, LI Ai-Min, Richard LOCK. Faculty of Forensic Medicine, China Medical University, Shenyang
110001, China ( Wang B-J, Email; bjwang @ mail. cmu. edu. cn)

Abstract: Objective Glucocorticoid can induce apoptosis by regulating some genes’ expression, but its effect on the
pro-apoptotic protein Puma in leukemia remains unclear. This study was designed to investigate the effect of glucocorticoid
on the expression of Puma in glucocorticoid-induced apoptosis of acute lymphoblastic leukemia cells in vitro. Methods
Leukemia cells from acute lymphoblastic leukemia patients were transplanted into the immunodeficient mice. The
transplanted leukemia cells were collected and then were treated with dexamethasone at the final concentration of 1 M.
The expression of Puma protein and mRNA in leukemia cells after dexamethasone treatment was detected by Western Blot
and real-time quantitative PCR. A drug sensitive test was performed by MTT assay. Results The leukemia cells which
came from the patients who had good clinical outcomes were sensitive to dexamethasone, while the ones from the patients
who had poor clinical outcomes were resistant to dexamethasone in vitro. The sensitivity to dexamethasone in vitro between
the resistant and sensitive leukemia cells was significantly different (P <0.05). No upregulation of Puma protein and
mRNA was detected in resistant and sensitive leukemia cells after dexamethasone treatment. Conclusion  Glucocorticoid

can not upregulate the expression of Puma in glucocorticoid-induced apoptosis of acute lymphoblastic leukemia cells in
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vitro.
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1.1 XIeiERIENT

WRE L s A 52 T AR 1) 4 91 L3 2k
I L8 200 B 1 s I PR AR AR, He v 2 61 12 I BUARE 11
9o PR ART 245 ) SR WG DR R, AL T8 42 5%
FR I B LA SR AURRZ 52 19152 T s BRURE s 151 2 %o 2
Wy R 2 I R AL 2, IAE IR RSB T, B H A
NIHZGH (F 1), LS Lock 77355 % A ALL
B 25 2 DK T A A P BB 1 NOD/SCID /) BRUAA
WL R 7 d SREERFRIKIN 50 wL 2851 A CD45 Hifk
et 4N CDA5 7 i il ok 21 1% Bk B A i
YA 2R RS AR N 18, W/ BRUD 400 A A 1
T s 4, el v] ik 90% LA b, WA PR TE
1.2 MEREEERMIEE(MTT &)

P I % A A4 i DA VR 2R B S A2 T, E R T
A& 20 ng/mL Flt 3 L 1 QBSF-60 535,
RN AR A5 B 100 pL 43 3 FLFP T 96 fLAk I, 4
MifE 37°C 5% CO, ¥iFAih . W HAA 20 pL
iy ZEAAME LR B 352 0.1 nM, 1 nM, 10 nM,
100 nM,1 pM %2 10 pM, 72 h J5H1 12 wL 5 mg/mL
MTT YEF 4 h, A 100 L & 10% SDS Fl)3h B2 7 i
W, BEPRAL 570 nm Zh OGR4
PIERR DA 24 0T RE 20 9% B 3448, 0 45 21 4 i A7
G, L dE S 3 K, W] GraphPad Prism #0431
SR M 7 32 3] 50% B 254 vk FE 1C50 {H
1.3 Western E[JiiF

A IS5 5 A 400 43 B 1 % 107 A, 2k B oy
1 M g ZERAAAE TR 20 h JG s, B T & 1% HEH
Pt 00 o) 5500 %) 248 L L A b L4 °C 10 000 r/min, 25000
10 min BB 3. &AW H BCA 17 57 Sk
MW, 15 wg BEEFEMZ 4% ~ 12% SDS-NuPAGE i
gL K 150 V 100 min, % EffH 100 V 4°C 3 h
i PVDF B, DL 5% AR Wk i) TTBS 1 %

Z I RBT Actin Z2 FEREYLIA (15 Sigma A H])
FIRIFE 3 h, TTBS FEME 5 I AR i 2 AL P il b
IEBIBLARAA ( Amersham Biosciences 2 H] ) , %5 il JiF
A 1 h, TTBS ¥EfE, ECL 358 4k 2% & Otk ] SuperSig-
nal 057 & (Pierce 20w , %R ST A WA,
{554 VersaDoc 5000 Imaging System K&/ 47 24
(Bio-Rad /A #]) 5% , W A Quantity One 4X/4-%€ &7
1 Puma 5 Actin {9 K I EH HW{E,

1.4 SRR EEE RT-PCR

FA 1L 375 % A 400 i 43 B 2 % 10° /l\,?ﬂ‘?i?fhﬂﬂ
I pM AL ZEKPMAE PR 0,1,2,4,8,16 h J5 4L, &
RNA $#2IBUH RNA 421507 & ( Qiagen 24 7)) . RNA
YR P 7 28 NanoDrop 8 il £ 43566 1450 ( Du-
pont 24 H]) . ML 100 ng RNA, FEHL 5] ¥y 1% 30 e ¢ &
Ji% ¢cDNA J5, J§ ABI Prism 7700 SDS 7¢5¢ PCR 33
A% ( Applied Biosystems 4\ ) 4T 32 If PCR §7 3%,
Puma 5 ¥ K AR B fE ] Taqman JE P 3% 35 3050) &
(Applied Biosystems /2] ) , H N 45 )7 51 R 5 45 |
Yy K 6-FAM #Ric 9 Taqman £ 51, P X I8 5k
EFla 195149 (Sigma Genosys 24 1)) FF 81435« |
I 5'-CTG AAC CAT CCA GGC CAA AT-3', i 3'-
ATT GGA TTG CCA CAC GGC T-5', EFla ¥4
(Applied Biosystems 23 &) J¥ 51 . 5’ VIC- AGC
GCC GGC TAT GCC CCT G -TAMRA 3',

SEif PCR Z2 #0258 2 20 Wl [
K% ,2 wL cDNA #547,10 wL 2 x Tagman i@ A PCR
SN IR, 1 L Puma 54 RAREHE G, 0. Sl
10pM EFla 514, 0.4 pL 10 uM EFla 4,
95 °C 10 min FAEPE )5 95 C 15 5,60 °C 1 min,40
AMEIR . PEOCAF TSGR A Co fE i th 4, 45
TR HAL CAE Ty v € 240 B, Puma KR [K R TA 1Y
BRI NS B EFla £21E, ACt=Ct -
Ctypy, » Puma N EFla ¥ 3 WIMEERYIA{E , AACt =
A B 24 20 -2 ACt{E — XF BR 41 - ACH{H,
B =272,
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B E £ bR 22 (v £5) RO, 4 H) 22 51
UE-VKIE
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2.1 HuZERRIT A MR E AR SN R KT

MTT 77 100nM, 1 wM J% 10 WM 5 > 4 &b 3
72 h J5,ALL2 K ALLIO 4ii A7 35 5354 70% LA |,
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IC50 {EH K T 10uM, ifii ALL3 &% ALL16 4 i f£3%
F AL T 20% , 1C50 {E ¥ /N T 10nM, 43 51 K
3.01 nM F11.25 nM, BiPIE 55 M 1C50 ¥k B A1
251 000 £, 28772200, 1nM DL b FE K F 4b 38
) 4 AN AETG R 225 A B M (P <0.05), #f—
AWML, ALL3 5 ALL2 J2 ALL19 [H] 22 A B 3
PE(P <0.05), ALL16 55 ALL2 Jz ALLL9 [a] %534
BEM(P<0.05), 25419 ALL2 5 ALLI9 # 5%
ToREE(P >0.05), HURA N ALL3 5 ALLI6 2%
FEBEE(P>0.05) (K 2), FEGInKIRITRL
T Tt 245 20 %) 240 B 17 2 B el 5 T 2 AR A i
3 210 X b FE KA ) AR S MU 5 1 PR YA T IR AR
Fo
2.2 HZERMIT Puma EHRIXHFI

Western E[J7E A5l Puma 25 [ 75 Hb ZE K A3 1 25

J& , FARINZIET L, b ZE K WA BB AT 5 i 25 20 24K T

B & Puma FRikIG5R (K1) o

2.3 ZERHFT Puma mRNA Ri% #5400
SEF S AE 1 RT-PCR R Hb ZERAME 1,2,

4,8,16 h J5, B4 51 2541 Puma mRNA 55K L

BHEREEM(P>0.05)(£3),

ALL2 ALL3 ALL16
20h Oh 20h Oh 20h Oh

ALL19
20 h

0 h

B-actin

Puma

E1 iﬂj%ﬂé*’&%} Puma &8 E’\J%‘%J‘i{%ﬁﬂﬁﬂo Western blot
R 1uM 3 ZEAKFAYE R 20 h 5 Puma 25 H YR,

5ARINZ5XT AL WL 3258 , M ZERPA AL FRAA G 20 h
F1 2MHREEEB MmFEEARRIGERE R
PNENR LTI AR i [ 135 BRI 1R eEM B 1RERE BRI IR
A A (H) et apii PRI IR A I (A ) AR () PR
ALL3 154/4 i B % fif1ie 38 98 2 IRGEA B
ALL 16 122/ T 4 7Y iz 108 KBEK B 1 RERZMH
ALL 2 65/ e Y HIWREKR 30 46 BT
ALL 19 194/ 5 3 75 B1LRE KR 4 7 T
*£2 MITHRNARREMERRGIEEHEBERTE (% ,x£5)
M FEK AR S
) ey —
0.1nM 1nM 10nM 100nM 1 uM 10 pM
ALL3 94.82 +13.12 73.10 £1.80° 24.90 £0.91° 6.47 +0.88° 4.99 +0.16° 5.94 +0.78°
ALL 16 85.73 +20.44 54.49 £3.36° 10.16 £1.54° 8.43 £0.64° 7.31 +1.39° 7.47 £0.33¢
ALL 2 100.18 +0.11 104. 69 2. 46 79.61 £0.50°"  69.25 £2.69%" 70.00 +2. 04" 70.28 £6.19%"
ALL 19 106.45 +6.44 107.51 £6.90 **  102.67 +11.79*"  76.82 =11.56*" 76.72 +11.59* 79.23 +13.72%"

a 5 ALL3 H#%,P <0.05;b 5 ALL 16 445, P <0.05;¢ 5 ALL 2 4%, P <0.05

F3  HHEEKMXT Puma mRNA ik 50

. i FERARAE FH B8]
4 it 25
0Oh I h 2h 4 h 8 h 16 h
ALL2 1 1.19 £0.21 1.45 +0.49 1.74 £0.33 1.30 £0.45 1.56 +0.35
ALL3 1 0.96 £0.12 1.02 £0.11 1.02 £0.52 0.67 £0.04 0.67 £0.08
ALL16 1 0.88 +£0.44 0.80 +0.30 0.63 £0.07 0.52 +£0.13 0.57 £0.08
ALL19 1 0.86 +0.11 0.92 +0.52 0.95+1.17 1.01 £0.14 1.21 £0.31
J& , SR N RRE 2RSS G R G 32 iR R
3 i i B 11 HSPOO 43 B3 17 9k B , PTG 114) 52 A4 P A o 31

Bl B BORCR 2 H A iz R BT A 25, JE I
X LR 7 A8 A A A8, xS S5 4 L A T A L
i, AN TE IR . H AT B R R ot A

b A

HBEAX , 255 30 PR 20 1 0 R o Bl 3R S oo ( glu-
cocorticoid response elements, GREs) a4 % A+ I,
DT 2 Sy TRt BT ) A R R e 2% 0 00 i 01 45
WL AR T, A RGE Bel2 KEM R B 5H
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YR TR . WE R B R A N RE VS T A M I TR
PR 24 W8 R TR A2 AR JE B PR 5 H P I
VTR A0 A DG TR 3% 58 S A 1 AT S B0 24 &
A

Puma JEH 2 Bel-2 5N BH3 [X ( BH3 on-
ly) W ZE R B, A AR A T VE ™ Karst 255 % 3
FEN S B T Puma F3K B 1y /b, H 7%
FE S B4 I Ja 4 D & i Jga %) 2 8 B 4, SIE B Puma
MR Y R AR R SR R R R TR
Puma A8 p53 01 1175 5 40 IR 17, DNA $53 475 55
SRS g 410 ) PR pS3 BT, pS3 ik — 2B AE ]
THEFED] Puma , Noxa 55, 5 B A J&] 393 457 ¥ 50
T~ Villunger %" % i Puma J [K] B i)/ BRUNG Bt
AT DNA $53 475 14 il 3 it 57 , UE 52 Puma J& (i p53
J H A 2595 DNA $5 455175 5 8 1~ B 0L 1) EE 228 )5
BT, Gu 26 % B pS3 R 7 4 5 14 Jii 938 240 i o
Toid A, Puma 23k B3 BR . BR T 44K pS3 1)
WS T T, 25 P A6 pS3 BIFET {55 Hl
AR A T L B, 259 anith ZEORFA GE, ] R
F Puma H A S A AT . B ITA) Puma JE K
FESR /NS & B, Puma S5 B2 U R 155 5
TSR, 175 S P b 2L 40 it 8 T 1 2 s
T XFF Puma HE ST HOHLE, HATIAA
S Puma GEZS A Bel-2, NIMTHIT] Bel-2 A4 T
VER 4R iR B A M {5 3% C, 3l 2k % caspase
RS, 8 sham i T eyt

ASBIF SRR 1095 (4 11 DR YA 7 8RRk T %
2 T 25 FEAS A 2 8], 5 1 IS 20 RS A 3 )N B
TR N BETH BRI IO |, 7 S R AR 2
YA S M AL R . MTT Ho (e vk e S2, >R I F i
PRIT S8 O BBURR 2 s (91 R A, LA A 3% 7 04 1 I
£ i X6} 1t S KA B , A0 AT SR A AT 5 T VR I
PRIT 202 W it 245 28 95 (9 RE A, LA A 35 57 04 11 I
S X b FEOR P TR 24 , 4 A7 T35 285m0 , 1 I 4
Xof it FERAR A SRR 5511 RIS 161 ¥ 7 e A 1%
0 —2, AR AT LLIE 3 H I o) 4 5 A ST 04 AT L R
HEAT MR AR AN SE B9 o ASHIFSE T B AR A v T
AL B8R R TR I R A 4 17T R 2 D) Ay 5% il K A
SR T 4B AR BT B AL, $2 75 1 I 40 B Al g 5
Ik PR 245 AR 5C

W 1 3 2R 3 e 2 SR T o S B PR R
IRRVA T AR T, A B 5 38 2o Hb FEOR A Ak B S Xt
Puma 2 [ IR IR AT ASK Mo 7o br, IR 456
B R S 2 B ey E A MR A Y S

9% 9652 i PCR F5 AR mRNA 7K SE 17 2 AT
ESEIC I 2 i 24 2 34 J2 U AL, 3% Puma 1
T HE PR B R 0 B B 384 T, Ud B AR W 2 B R 5 T 10
AR T FE R, Puma 3 PR A 52 HLAG SRS T &
FEORURT-AE o BRI 3 765 SRS 1 1 20 i
PAT I A b, ] e R Y A I R Y 2R R HE A
FH, Puma Jt R F 38R 22 Hg
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