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[(# ZE] HH: THIAKEENHN 7% (bestatin) fEEHEIR 2 R ALEHF R (ATRA) XF NB4 i #55 F 531k
YER, B ttid #2H NB4 4l ¢ — myc mRNA RXAKFHREE, Fik: MIT iz s g K EA. M40
S A0 = T 43R PR CD11b Jz PUZUMETE (NBT) 38 JR SE B kil NB4 40 MR 434k, RT — PCR AU 40 ¢ — myc mRNA
FIXKFo R : 50 mg/L.75 mg/L.100 mg/L Z2EEF] 5 10 nmol/L ATRA BRAALIE 72 h, ¥ REH BIETR NB4 40T
NBT & J5fE /7, 5 10 nmoL/L ATRA HEF B2 (P <0.05,P <0.01), 48 h 5|96 h,100 mg/ L1322 7] i B4R Bt
Hb3E3% 10 nmoL/L ATRA 155 NB4 41 {3 (%) NBT i& JR 6k J7, 5 4H R Bt &5 10 nmol/L ATRA 42 F B8 (P <0.01),
100 mg/L 522 F] 5 10 nmol/L ATRA B4 17 ] 72 h, NB4 4iJfi CD11b %352 8] 5 % F 10 nmoL/L ATRA 4
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B BART B ATRA 41 (P <0.05,P <0.01) ; 254K & &4 NB4 iR ¢ — myc mRNA 3Rik/KF5 NBT iR
BN ZBIEHAHR(r= -0.917, P<0.05), &if: SZEER W] REE L T8 NB4 41/l ¢ — myc mRNA f3Rik, AT
i® ATRA 53 NB4 4L rIvER

[X@iR] LSHER; 4£PRR; NB4 400; 4051

[FESES] R363 [ XEFRiZA] A

Bestatin potentiates ATRA induced differentiation in NB4 cells possibly

through down - regulation of ¢ — myc expression

LIN Mao - fang, QIAN Xi - jun
( Department of Hematology, The First Affiliated Hospital, Zhejiang University School of Medicine, Hangzhou 310003, China)
[ABSTRACT] AIM: To investigate whether aminopeptidase inhibitor bestatin potentiates differentiation in NB4 cells
induced by all — trans — retinoic acid ( ATRA) and whether down — regulation of ¢ — myc expression is involved in this
process. METHODS: MTT was used to detect the inhibitory effect of bestatin on the growth of NB4 cells. The expression of
CD11b as myeloid differentiation marker was measured by flow cytometry. The nitroblue — tetrazolium ( NBT) reduction assay
was performed to determine the cyto — differentiation in NB4 cells. The mRNA expression of transcription factors ¢ — myc in
NB4 cells was detected by RT — PCR. RESULTS; After NB4 cells were treated for 72 hours, various concentration (50 mg/L,
75 mg/L and 100 mg/L) of bestatin dose — dependently enhanced NBT reduction in NB4 cells induced by 10 nmoL/L ATRA
(P<0.05, P<0.01). From 48 to 96 hours, 100 mg/L bestatin time — dependently increased 10 nmoL./L. ATRA induced
NBT reduction in NB4 cells (P <0.01). Bestatin at concentration of 100 mg/L plus 10 nmoL/L ATRA prominently elevated
CD11b expression in NB4 cells compared to the group treated with ATRA alone (P <0.01). Various concentration (50 mg/L,
75 mg/L and 100 mg/L) of bestatin synergized with the effect of 10 nmoL/L ATRA on down — regulation of ¢ — myc mRNA
expression, which was inversely correlated with the NBT reduction activity in NB4 cells induced by 10 nmoL/L ATRA alone
or plus various concentrations of bestatin (r= —0.917, P<0.05). CONCLUSION: Aminopeptidase inhibitor bestatin po-
tentiates ATRA — induced differentiation in acute promyelocytic leukemia cells, possibly through down — regulation of ¢ — myc

expression.
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WA o B, Hirano 25" AR 48 IO Mk 15
( nitroblue - tetrazolium, NBT) A JF LI 25 IR H | 5
AREH] ] fEdE R ATRA Xt 27 5 40k 40 Ml H 1 i
(acute promyelocytic leukemia, APL) 4 itk NB4 4f
ML S AR o AT LA NB4 48 fifd g BF 58 %
LA REMRE ML HUR S 2 R IR KR, LU
WIRIIE 2 2% 35 5] Xt ATRA 5 3 4 1L AE FH 10 3% 58 3%
L, H01 2P RR AT BERI LA
7 B M oA E

1 #8

5% A ATRA ¥ B Sigma A 7], SRR
ATCH 5B 7K 1 /L, 0 %)5 -20 C f&
F£; ATRA DIJo/K S B HS R AL 10 pmol/L A 77,
4 CHOGLRAF , [ A LA RPMI - 1640 4 ffd 55 57 W
BE AR TAEHREE . MTT g Sigma 2457, LA PBS
BCHI S o/ LV, i UBRR I 5 4 CRELIRAF. NBT
g BBI A ] 7™ i, LA PBS BCil A% 1 o/L WK, i3 U8 ER
WG 4 CEOLARAE, MERIET 1 A2 NECH . o Emg
(12 - O - tetradecanoylphorbol — 13 — acetate, TPA) i
Sigma 23 & i, —HERE RN 1 /L, 035
-80 C ffff, CD11b - FITC #5ic B va e HT 1 Ny
Teotech /A &) 75 i o Trizol 3X5 & Gibco 24 Bl F= 5, M
- MLV 5% 5% B Fl Taq DNA & i}y Promega /\ &)
P e RPMI - 1640 gy Gibco AR o BA4F-ILIE N
JRH A F] 7™ i o
2 FiE
2.1 @mpEHRAGHAE  ANBERYRA MR
Y Rdk NB4 4 i (H7 IR 2 B IF 52 B B ) 5 5%
TE R ECH 10% a4 175 i) RPMI - 1640 4 g
BRWh, B 37 C AR 5% CO, M43+
.2 -3 d BRI, SERR T, BOMEUA K B 4
Jf, A A 7 x 107 cells/L, AR [F ¥R FE AT-
RA FIG 2836w Bl Bk & A0 B 5 , T4 [R] B[] Wi 4
AT SE S
2.2 MTT EAm ot am ey £ K Ap 4] JHEEAH
Hu%kh 7 x 107 cells/L, PLAEFL 200 wL #580T 96 L%
FE, [RIEANAS [F) ok BE 25 ) (R BE S A2 AL, S5k
R RPMI - 1640 /E =5 HXFBR) 4022 72 h J5, &1L
B MTT TAEW (5 &/L)20 uL,37 CHEE 4 h, B0
(1500 r/min,10 min) , /N0 FE, iTA 200 pL
“HEAR RS . BEER SR (DG3022A BY ) 32
B 570 nm FRKRIGEE(A) o
2.3 wWRABERER HICEIGE Mk
1o Z5 X B K25 W Ab 3 & A 40 5 NBT L E
JG Wl IR - ES R A, O RME T

(100 x 10) ML, M3 P 5 WA AR (L UKL 2 g BH 1 4
Jfa, BEALIH %5 200 4AE , 15 PR A 203
2.4 mpk@ai g CD11b 94w Bz JXf
MRZH R 2 WD Ak P A% 2 A O 85 0>, PBS BEH, TR 40 i
¥ 2 x10° 4>, it CD11b - FITC #RiCEAHL 5 ul, B
JEEE 30 min, PBS $E#, BRI (BD AF])
Kaillo LA Cellquest 1. 2 BRFHEAT T o
2.5 mfe¥ RNA #34= RT - PCR R_&
@4l 5 RNA $2 B0 Trizol — 25 B4R 40 i &
RNA, #5{0 L B 484 . B I 7 1R 5 v Uk 36 E
RNA f5gstE s f—,‘;gﬁl‘ﬁf}’?\'ﬁ%rgﬁ(%%,Azw/Azso ttﬁ
BTE 1.8 -2.0 ZJd],
Qi RN FEA A RNA 4 pg KBEVLEI 9 0.5
bg,70 C 5 min, 37 BIVKIA B FRUCITS x 3005% 5
FEZE R 5 wL.10 mmol/L dNTP 1.25 pL.M - MLV
200 U,RNase #i#51 0. 6 pL, G RNA E7K b 2 2 i
A&F N 25 pL,F 27 °C 10 min,37 °C 60 min j¥i%% 5%
JREJE ,72 °C 10 min I %% 55, UKIE 1 min 255
A
@PCR [ i PCR 5|#) 2y b # Sangon 23 &) & Mo
SIS R RN IR 1 VR R A4 7 %
P8 2 wL,10 x PCR ZZ wp i 2.5 pL.25 mmol/L
MgCL, 1.5 pL.10 mmol/L dNTP 0.5 pL.25 pmol/L
(¢ —myc) B 2.5 wmol/L(B — actin) 3 & T #5149
% 0.5 pL.Taq DNA K5 1 U, FKE £ KA
FLEKFN 25 plo T 94 CHASHE S min;94 CAp
P 1 min,60 CiBK 1 min,72 °CIEMH 1 min,22 IME
85 72 CIEMH 10 min, FSLHHHE ™Y STEF
ZIEELMERRTERE . WS wL RN=YITE 1. 5% 37
FEREEEE (& 0.5 mg/LIRALZEE) FP eIk, FE 3758
5 VVem, BT T WME B IK SR, FBER B R SL
(Bio ~Rad A ®]) A AT W KB, Lh ¢ - mye 5
B — actin [ K BE LA T2H E BT
#F1 PCRFASIMFIIRF=HARN
Tab 1 The sequences of primers and the size of PCR products
The size of PCR

products
494 bp

Gene The sequences of primers

¢ -myc™*) Sense: 5’ — CCTACCCTCTCAACGACAGC -3’
Antisense; 5’ - GTTGTGTGTTCGCCTCTTGA -3’

B —actin"*! Sense: 5’ - GTCACGCACGATTTCCCGCT -3’
Antisense; 5" - CGCTGCGCTGGTCGTCGACA -3’

619 bp

3 gritsahE
BARDL &+ s TR o S I EFF R TG

SR 7 2 5047 % Tukey Ko, H6 43H7 R Pearson

Fi%, BEF SPSS 10. 0 Sei kA BT SR H 4047 -
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1 LSFEEFME NB4 HEAEK

5 %% £ A % NB4 4 fg B A A K 30 E A
1 mg/L SR 3EFE] 403 NB4 ZHfd 72 h, RI W] 3 30 ]
NB4 4iiffi 4K (P <0.01) . SB2REHEFEM 72 h,XF
NB4 4 g ) B0 il & BE (1Cs, ) 2y 30. 69 mg/L, UL
*2,

R2 LEXFMHE NB4 LR
Tab 2 The inhibitory effect of bestatin on NB4 cells (4. % +s.
n=3)
Bestatin( mg/L) Absorbency value
0 2.76 +0.18
0.1 2.73+0.13
1 2.47+0.10%4
10 1.830.15%%
100 0.97 £0.06%%
1 000 0.58 +0.08%%

44P <0.01 vs control group.

2 B £ 8 ATRA %S NB4 ffE NBT iE
REEAN

PL— ¥k 2 2% % 5 (50 mg/L.75 mg/L,
100 mg/L) Bl kb 38 72 h,NB4 41 i) NBT 38556 S
THERE(SEAMBAMLE, P >0.05);
10 nmol/L ATRA B/ 72 h,NB4 #i}fii NBT &
FREHHERE TS AXMBA(P<0.05), REIWE
5% 7] 53] 5 10 nmol/L ATRA Bk & 4L 3 72 h,
NB4 #4fifififf) NBT FH 28 8 & F 10 nmoL/L ATRA
M gbEL (P <0.05,P <0.01), W33,

®3 —ERELSEERRERBIEEE 10 nmoL/L ATRA
%5 NB4 4 H) NBT ;& JREE S
Tab 3 Various concentration of bestatin dose — dependently en-
hanced 10 nmol/L ATRA induced NBT reduction of
NB4 cells (%. % +s. n=3)

Group NBT positive cells( % )
Control 1.4+0.4
50 mg/L bestatin 1.4+0.7
75 mg/L bestatin 1.3+0.3
100 mg/L bestatin 2.4+1.1
10 nmoL/L ATRA 12.02.2%
50 mg/L bestatin + 10 nmoL/L. ATRA 17.6 £2.5
75 mg/L bestatin + 10 nmoL/L. ATRA 23.5+3.2"
100 mg/L bestatin + 10 nmoL/L. ATRA 36.0+8.3"

4P <0.05 vs control group; * P <0.05, * P <0.01 vs 10
nmol/L. ATRA alone treated group.

100 mg/L 1578 5E ] i kb 2 A [R] 15F [6] (48 - 96
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h) ,NB4 4 ) NBT i& 5 B8 1 SUEA 8.3 (546 RL
iRl Zs B X BR4H L3, P < 0. 05) ;10 nmol/L. ATRA
AEFRAAE ZE 72 h T 4G, B PE NB4 i g NBT 38568 )
FRISETR , 52 I ) A A8 1, 55 A I I TR X B AR |,
ZRBHB(P<0.05,P <0.01) ;M 10 nmoL/L ATRA
5100 mg/L S A BR-A AL FE NB4 4HJifg 48 h,NB4
L ) NBT 3£ 5 6E 7 it B & 58 T AH L i 1] 10
nmol/L ATRA 4, H 1 F BB 8] 2E K i B S8 3% fin
(P<0.01,P<0.01), WA 1,

70 —m— Control e
6ok -+ ATRA 10 nmol/L
. —&— Bestatin 100 mg/L
§ sob 2 ATRA+bestatin
S a0t
(]
2
Z 30 Ex
2
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[5 20 A
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Time (d)
Fig1 100 mg/L bestatin time — dependently increased 10 nmoL/L
ATRA induced NBT reduction of NB4 cells. x +s. n=3.
2P <0.05, 2P <0.01 vs control group; ** P <0.01 vs
10 nmoL/L ATRA alone treated group.
B 1 100 mg/L 53 3% & 2 Ff 8] 4k i # #E 58 10 nmoL/L
ATRA %5 NB4 41189 NBT iE[F&E

3 BXEE£F5 ATRA BEA A EF1E N NB4 40
CD11b PHIERIEE

100 mg/L Z2R3E R B Ab 38 72 h, NB4 48 i (1)
CD11b fHHEE AR5 BAZF ABE (P <0.05);
10 nmoL/L. ATRA Hijfi4b3# 72 h,NB4 40figfy CD11b
FR R B T 4L (P <0.01) ;100 mg/L 3%
%75 10 nmoL/L ATRA B4 R Fi 72 h,NB4 4}
CD11b FEEHRB 85 T 10 nmolL/L ATRA #H (P <
0.01), W#E4,

R4 BEEFS5ATRA RMRES KA 72 h NB4 41
CD11b FiZH K E
Tab 4 Effect of bestatin alone or in combination with ATRA on
CD11b expression of NB4 cells (%. x +s. n=3)

Group CD11b positive cells( % )
Control 9.97 £0.89
100 mg/L bestatin 16.60 +2.91

10 nmoL/L ATRA 31.95 +5.5244
100 mg/L bestatin + 10 nmoL/L ATRA 60.58 +9.18*

24P <0.01 vs control group; ** P <0.01 »s 10 nmoL/L AT-
RA alone treated group.
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4 BXEFE5 ATRA BMKEEALIE4 h Xf NB4
#BE ¢ —myc mRNA RiLKFRIFME

AR ANZ52H NB4 4L f) ¢ — myc mRNA R3E 7K
o 10 nmoL/L ATRA 438 4 h,NB4 Zififd ¢ — myc
mRNA R FH B TEH X BA (P <0.05);
50 mg/L.75 mg/L,100 mg/L 57 3 ] ¥ fE 3§ 52
10 nmol/L ATRA T NB4 4} ¢ — myc mRNA &
K-, HEF] ATRA AR, 2R A BERB (P <
0.05,P<0.01), WK 2, Z5¥5k& N &4 NB4
HHELH) ¢ — myc mRNA FREKF-5 NBT ik R RE S 2
[EEfAEL(r=-0.917, P<0.05),

500 bp
1 2 3 4 5

6 7 8

Fig2 Various concentration of bestatin in combination with 10
nmol/L. ATRA down — regulated ¢ — myc mRNA expres-
sion of NB4 cells. 1: control; 2: 50 mg/L bestatin; 3.
75 mg/L bestatin; 4; 100 mg/L bestatin; 5: 10 nmoL/L
ATRA; 6. 50 mg/L bestatin + 10 nmol/L ATRA; 7.
75 mg/L bestatin + 10 nmoL/L ATRA; 8. 100 mg/L
bestatin + 10 nmol/L. ATRA.

2 FREKESF£FHEE 10 nmoL/L ATRA TiF NB4
ZHBfl ¢ —myc mRNA F5R3E

5

ATRA %f APL B RGIT = A LR 7 S/ 16E
ST RN ILTE . HE, B ATRA W AESE R K
KA, F, SR TR ATRA % S MEIE
HIZ5H)— B2 E I 7 ia 97 B — R R . &
3T, Hirano 25 AR 42 NBT if JFSCHe 45 S48 ) , Ik
PRI 2 B RS 1558 ATRA X NB4 4% S
SCVER . FEASHIE ST A, 38 2o % 20 43 4k A9 T BB A
FE LR 4522 )2 Uk B I 0 43 4 06 G, 3k — 2
I S2— 52 ¥ BE T Bl #) 12 7 26 ) W BB 3 ATRA X
NB4 41 175 S AR o

JFREFE R ¢ — myc 7E 36 I 40 M 59 34k % JA T2
BPAEZER, KRR 5840 M A I K
KA R, I ¢ — mye FIR AT AR 9 15 20 i £
FESFHARMARDME R T FERER,
10 nmol./L. ATRA B /E F T NB4 4H g v] LLF ¥
¢ - myclIFE , HICIRMEAM . RATERH, 3
HEH] 5 ATRA Be& W IS, X ¢ — mye mRNA &3k
KB T VAVE A ATRA SENE R, T HZ5Y
BRE LA AL ¢ - mye mRNA RKKF 52595
T NBT i&J5BE J) Z 6] B4 B B R AR 325,
B2 Al el 5 ATRA B A T3 ¢ - myc B3R
B, BB ¢ - mye TS NB4 a0 LA G5
Ik, AT 3 ATRA X% NB4 40 ff 135 % 431k
e, B E BT — PP RIE.
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