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Research on mechanisms of acute myeloid leukemia MV4-11 cells with FLT3
mutation apoptosis selectively induced by berbamine
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Abstract: Objective To investigate whether berbamine (BBM) can induce FMS-like tyrosine kinase 3 (FLT3) acute myeloid
leukemia cells apoptosis selectively and its possible mechanism. Methods The growth inhibitory activities of BBM were evaluated
between acute myeloid leukemia cells with FLT3 mutant and other cell lines without FLT3 mutant by MTT assay. Apoptotic rate and
cell cycle were analyzed by flow cytometry. The related proteins of FLT3 pathway and the apoptosis associated proteins expression
were measured by Western blotting. Results The growth of MV4-11 with BBM was inhibited significantly in a dose and time
dependent manner with ICso (7.039 + 0.700), (4.840 + 0.271), and (2.088 + 0.376) umol/L at 24, 48, and 72 h, respectively.
Meanwhile, the apoptotic rate was increased dose-dependently, cell cycle arrested in Go/G1 phase. Furthermore, phosphorylation of
STATS, which was the downstream signaling of FLT3, was significantly reduced by BBM in a dose-dependent manner. Conclusion
BBM can induce apoptosis in MV4-11 cells by the inhibition of FLT3 and downstream P-STATS signal pathway.
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LR, FLT3 FIAUPR CD34* /4141, FLT3 =A%
FE2 FLT3 AN F R REE R (FLT3-1TD),
WHEKRET AML i A\ BAEERR SR 2ZED. 8
V497 AML, ‘Rl FLT3 #1770 SR T BRI
BITHT .

/INBE i 2 ER I /N BE T A 24 Hp SR B HE SR i —
PR BT 1 2 S PR, LS — PR AR A )
B, FAPURAGUM ISR, TR I R R
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AW TR /NBEREAE T FLT3 2848 2utk i & A
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FLT3 RAZHN SVESE R O M4tk Mv4-11
B H ATCC; iRm0k PANC-1. Ik BI04 fa ik
Pfeiffer. il 4l ik A549 YK [ WL K2 IgamT 5t
FITURAT- o /NBETE (T8R934 99.5%, b5 20161007-1,
B vE R EAEL AT ST ) BEEE (MTT) W H 55
Sigma A 7]; IMDM $5774:, RPMI 1640 35775k
(Gibco AFD; FaA-IE BN IUZEHEMHEAL
A]); HER-BEHEERNPT (Gibco AFD; 4HMIIHT:
K F (525 AP105) - 20 8 SR a7 ( B
5 CCS012), WRVEMIHEARAMRAR]: 4l
(Beckman A#]); GAPDH itk ($25 60004-1),
Protech A #]; FLT3 §ifk (385 3462). PARP hifk

125 9532). cleaved-Caspase-3 Pifk (575 9664 ),
Cell Signaling Technology (CST) ‘A#]; Caspase-3
ik (525 ET1602-39). Phospho-Stat5 fiifk (15
ET1610-48), HuaBio A7,

2 Rk
2.1 4HREEEFE

MV4-11 4ifff ] IMDM £5 775 O 10%05 4
M 100 U/mL WPT), PANC-1. Pfeiffer. A549
Y1l ff 3548 RPMI 1640 55 773E I 10%16 2= L7 A1
100 U/mL XH0), AaRzsRT 37 C. 5% CO, [M1E
BR M, 2~3 d #il.

2.2 MTT I8

O HA K BRI A R T 96 FLAR, Al inadt
YHHEIT 96 FLACH AR EE (0. 1.25. 2.5, 5.
10, 20, 40 umol/L) FI/NEERZ, FESLAAFR 200 pL,
RN W 8 MEAL, 43 aliEFE 24, 48, 72h,
FUINA 20 pL 5 mg/mL ) MTT, i & 4 h J5FF 100

uL B35, JO 100 uL =B (10% SDS-5% 7 N lE-12
mmol/L HCD, & T 37 ‘C. 5% CO, f1E 5 7= 4
WFE LR, 76 570 nm A EEFR G E % FL AR
(A {E. THEYRAEEER

MIIAFIER =A w/A
2.3  Western blotting 23§

B BUE KA MVA4-11 4ifudfh T 24 FLIK
L, IIANEEAFERE (0. 2. 4. 8 pumol/L) /)
BEfZ, BT 37 C.5% CO [MTHEE TR E 48 h,
FEREFREL, I PBS e 2 i, IIAGHR
iR, BCA VAR FIWREE, MO EFEER FIZ2 M,
KRB TR, 28 8% TR TN M I e et Ml FLIK 43 5
¥ % PVDF L, KiREMWE, 4 CHE it
W, FXT R =3 B et kot it R0
HE 3R,
2.4 RINHRREAR AN 4HRE T

YT R 7% S AR BRI “2.37 T, AR S
F PBS Z2H Rk 2 88, NN &5 4 2% 1vh i E = 41 i
TEIIRE Y 1X106~1X 107 /mL, FEAE Fin
A Annexinv-APC 1 7-AAD jGEiRELHE 15
min, FALHT.
2.5 IR £ A R R

TR 77 S AR BR VAR “2.37 T, WAEANNL S
07 BiE, A PBS e 14k, I 1 mL DNA %t
IR, TRA) SR E 30 min, AL
30T
2.6 GiitFAIE

NH SPSS 17.0 At AT Gt b, IR AR
HE UL x £5 R, IR IME R A 5 R R 7 205
(One-way ANOVA), LSD ¥E#FT 2 A0 LLEG S .
3 #R
3.1 NEERRESEIMEHIF FLT3 ZRETFAME MV4-11 48
fEi5E

R/ INEERG BE TS e B A FLT3 RAZBH
MV4-11 IG5, & Je M A MTT i U INSE
FLT3 ZRAZBH M40 itk MV4-11 FEFAER FLT3 s
Y0 kK PANC-1. Pfeiffer. A549 HFE G, &5 R
DL 1, Bl /INBE LA FH AR R AR [B) 3 6
MV4-11 4 i 34 5EHP A FH 5 T oAt 3 Py A= BY 4
. 3% 1 45 B IR, NBERZXT FLT3 RAFFHYE MV4-11
M ) B AR (ICso) 35K T FLT3 P4 Y
PR, $RN/DNBERCEFEVERIG) FLT3 RAZPHE
MV4-11 i 365 .
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1 /NEERZXS FLT3 SR B4 B B AR IE RMFM (X £s,n=8)
Fig. 1 Effect of berbamine on viability of cancer cells with FLT3 mutation and wide types (X s, n =8)

*& 1 EERERY FLT3 REZFIFERMEME 1C &
(X*s,n=8)
Table 1 ICso value of berbamine against various cancer

lines with FLT3 mutation and wide types (X x5, n=28)

4 t/h ICso/(umol-L™")
MV4-11 24 7.039+0.700™ >4

48 4.840£0.271*#5%

72 2.088+0.376" "
A549 24 19.910+1.435

48 15.350+0.570

72 11.90040.412
Pfeiffer 24 15.800+1.107

48 14.500+0.546

72 11.57040.439
PANC-1 24 21.140%1.153

48 19.880+1.111

72 8.237+£0.370

5 A549 dHfkktbE:: “P<0.01; 5 Pfeiffer ZHIkkELE:: #P<
0.01; 5 PANC-1 4Hffupktbis: “2P<0.01
**P <0.01 vs A549 cell lines; #P < 0.01 vs Pfeiffer cell lines; ““P <
0.01 vs PANC-1 cell lines
32 NEEREFIERENSFS FLT3 53 AM MV4-11
HpEAT
W/ NBE SR FE AT MVA-11 21 SE Y

E R MLEL, A 20 AR A ) BE fig b 21
MV4-11 QG TR S50 WK 2, AFEREE
(0. 2. 4. 8 pmol/L) HI/NEERZMEH MV4-11 il
48 h J5, BEA/NEERGIREERIN I, T4 A
FB B ST, JF HL 2R, B 2 Q1 X
AR T AT T4, Q2 X IR 7R A VA T 4m g A
RAEANM, Q3 X IFAR KGN AL . 3t — 25 B F Western
blotting F& 8 128 F R IALE BRI, b /NEENAE
PR ERE N, W14 T cleaved-Caspase-3
cleaved-PARP 25 [ RIA KR EH N, 458 WK 3.
IX e g BUUE B /)N BE i o 5 T 4 R R T 0
MV4-11 g4 .
3.3 NEERRIES FLT3 RELFAM MV4-11 ZHAERRF
7 Go/G1 H

IR /NBERENT FLT3 R7AZFHME MV4-11 4l
RIS, 8 I QB AR E N BE A B
MV4-11 4 AR L. g5 51K 2, AFEWKREE (0.
2. 4. 8 umol/L) HI/NEEfZA/ER MV4-11 41/l 48 h
Jei» A B3 SE FE BRI TE Go/Gr . Go/Gy BH4H A EL
B iZ 8 M (37.47£1.92) % CHFHEZL) 4 2
(50.36+1.52) % (/INEEJEZ 8 pmol/L 4H). iXEEzh
FWI, NBERGEES FLT3 2351 MV4-11 40
FRE A 7E Go/Gy HHM I A A=
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) 0 103 104 10° 0 103 104 10° 3
b Xof B /INBE 2 pmol - L™ =2
5N
105'%’ An PRt 105‘; ! 5
1045 ‘ﬁ% 1045" 9.1%
3 Q2 3 s 2 4 8
10% - 10 A umol L)
10% 0, 10 TEREAS 70,
of WEs o of TN 0
TT | l | TTTTTIN T Illllll! T Illlllq T T | l l T T T IIIIIIll T \HIH‘ T
0 105 10 10° 0 105 10*  10°
/NEERZ 4 pmol L /INBERZ 8 pmol L R
7-AAD-A "
LR " P<0.01
**P <0.01 vs control group
2 NEEREIT MV4-11 RRAT AR (X £5,n=3)
Fig. 2 Effect of berbamine on cell apoptosis of MV4-11 cells (X £, n = 3)
PARP F2 EERRXT MV4-11 AR ER 3 RIS (X L5, n=3)
cleaved-PARP Table 2 Effect of berbamine on cell cycle of MV4-11 cells
e o
L e SR s Caspase-3 (x xs,n=3)
. A SR I 3 AR Lt %
S e e cleaved-Caspase-3 43 Cl(umol- L)
Go/G1 S G2/M
s HE —
G - G ArDH Py 37474192 48274235 14262084
K 2 4 8 NEENE 2 41.05+£145 45954158 13.01+042
SR/ (umol L) 4 47834225 402241.72" 11954143
B3 /NEERRXT MV4-11 AP ATHXEBRIENZ N 8 50.36+1.52" 38.59+2.58™ 11.05+0.46™
Fig. 3 Effect of berbamine on expression of apoptosis related Syt R *P<0.01
proteins in MV4-11 cells *"P <0.01 vs control group
3.4 NERTEHFLT3REZEARE T p-STATS 4 g

NFFRIE

Nk T /NBE A MVA4-11 i 3555 11
43 T-HUH], N FH Western blotting y2:46 /)N B iz 1 F
J& FLT3 RAS & [ I R 501 p-STATS 5241 .
S5 0L 0 4, /N SR RO ME AR FLT3 RAR ER
M TUE ST p-STATS HIRKIEKTF. 2
umol/L FI/NEERZAEFT MV4-11 41f 48 h, BIAT L
FLT3 RAZEH K NGS5 75T p-STATS Nl
XL R LN, 0] FLT3 TS 58 A p-STATS
(12 IE 7K AT RE A /INBE AT MVA4-11 48 14 5 1)
HEFFHUHIZ —

SUVERE R DR — R L. BRI RS
TR, B RO F B R T R . H AT
1BIT I 5E EIRFN 65%~85%, F#y KT 60 £
N, TEEGRERIUN 39%~64%), FLT3-ITD %
NI T 2R R R RS, PR TIUE A
Ko fE2MESE R A MR+, FLT3 R4S A] LRSS
TS S E S PI3K-AKT. RAS-MAPK Al
STATS!), o p-STATS Kk T Fhidk il R G hE
Y, B BRI X B, ek 1 I 4 i
(A 70 FRE BT . A FLT3 29481 FLT3 BE &R
BGHHIF] (TKD 2 —MEA RS TT S PERE
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4 EERESS FLT3 RE T EEGERETF p-STATS BRI (X £s,n=3)
Fig. 4 Effect of berbamine on activation of FLT3 and its downstream transcription factor p-STATS (X s, n=23)

Z A EE 257, iz FidEJe . quizartinib
5O N T IR R BN G R RIS, (5% & 31X
BB 2536 TT R B AT R B AR B R
SR, A EREIERR RS, Harlis®
WF R B4 IR TT FLT3 -2 (1) e e &R A % 11
2.

TP RAL G R 251 = ZoR I, RAW+HH
50% 2 NIRRT iR IR, Hor v 2 HA )
Ji e 20 B VR R0 /INBE fi R — il R I S R S
AV, EMR RGN AR . T S R
PR AT PR R T BRI 2 A0, AR
W R R, /NEEZRE I A0 FLT3 SARIKS)
(P SPE I MV4-11 iR BGE TS, 1Cso B2
KT IARIE FLT3 RAZMIANMKRDT AS49. Pfeiffer
Fl PANC-1, RIUH T BEMEREEES . HIEH
HUH AT BEZPH I MVA4-11 4t Go/Gy W1 S #A%%
b, BTG Go/G) BAAH M LLAg, AF 38 5E I MV4-11
A ARRIEIT Gy/S K e mn, AT MV4-11 41
OB, FEICREAmARRE T, RN BT AR
H cleaved-Caspase-3 fll cleaved-PARP FRiA /K-, It
4k, FLT3 KH TS 58 5 p-STATS KikK
SERIE, SRR FLT3 R STATS 5 5@ %2
ANBEJEANH] FLT3 2878 MV4-11 ZHA ¥ 5E 5 S 3L
PE T B L

g LRTIR, /NBERG 2R ARSI FLT3 %
A MVA4-11 40 3858 -2 gh i T, L AT
A6 55 BHE 40 B B B 3k R, S P8 T2 701 Caspase-3
Al PARP, JiEid Fif FLT3 KL THESH T
p-STATS HIFIAMMIMANH] STATS 155 EA K.
FLT3 A V2 715 T 2k A i A, SOARH 7
H/NBEREIRIT FLT3 RARE SR &M A im st 1
B SR AR .
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