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[ E] A QK Twist-1 5 EBEH0 A= L5 s 7598 JL FE( myeloproliferative leukemia virus oncogene , MPL )7E %8 £ H Il
I R T 2R 1 L 2R T R 2 2R R AR S, IR Twise-1 JE 75 8 5 MPL % 2R 1 U009 40 0 386 5 it 2 % 4 i
PEFT . 7 ok« PR HOR [ B2 R B L RO EE B 2005 4F 1 A & 2008 4F 12 A 9IS Wi A 286 2 I acute myeloid leu-
kemia, AML ) 18 400 1 L% chronic myeloid leukemia, CML )83 A& BEAR A 41 ) H:rf AML 23 4] .CML 18 4] ), /] Re-
al-time PCR Al AML CML B35 DL K i 2 6 1 2R Go T IR 40 M R P Twist-1 1 MPL mRNA B3R 155, 43 7 E AR E 1
Fa 3 MPL 33 3235 808, il #1855 3 TR BE 2R 1 IR I R K562 U937 , 38 éﬂiﬂﬂfréﬁt%% LTI WS U0 L) Je 2 ) SRk
IV X 11 006 40 B T | S TR IR L 1 LA 2 S, I E— B Twist-1 1538 5t MPL BAE AR EE . %
F fE U937 FlI K562 M it 3K Twist-1 B340 MPL & 1K P <0.05 ), 8% Twist-1 J5 MPL mRNA f92655 K0 8 F
[%( P <0.01 ); AML ,CML #5585 40 bone marrow mononuclear cells, BMMCs )H Twist-I mRNA 355 MPL mRNA 3
KK BFEIEMK( P <0.05), i3k MPL {3 K562 F1 U937 40X LS7 25 M) 22 4185 25 S E5 3% Je A et i B PR P <
0.01 ), HHE# K562-MPL . U937-MPL KA SETEIE BECE( 38 P <0.01 ) T4 Twist-1 133835 MPL % 35 FARBE R (A 1L
o5 20 ML 5 FIAE VR IR U 2 P <0.01 ), 48 4 2 Twise-1 3833 MPL A2 3%F AML CML [ 1L 20 0 A 39 58 A7 R 25 .
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Twist-1 promotes proliferation and drug resistance of myeloid leukemic cells
via MPL
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[ Abstract ] Objective:To investigate the correlation between myeloproliferative leukemia virus oncogene ( MPL ) and
Twist-1 in patients with acute myeloid leukemia ( AML ) and chronic myeloid leukemia ( CML ), and to explore whether
MPL contributes to Twist-1-mediated cell proliferation and drug resistance of leukemia cells. Methods: Bone marrow
specimens from 41 patients, who were first diagnosed as AML or CML in Hospital of Blood Diseases Affiliated to Chinese
Academy of Medical Sciences between January 2005 and December 2008 (23 cases of AML, 18 cases of CML ), were se-
lected in this study. Expressions of Twist-I mRNA and MPL mRNA in hematopoietic tumor cell lines and bone marrow
mononuclear cells ( BMMCs ) of patients with AML or CML were detected by Real-time PCR, and their correlation was an-
alyzed. Lentiviral vector over-expressing MPL ( pCDH1-MPL ) were constructed and transduced into myeloid leukemia cell
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lines K562 and U937. Effect of MPL on proliferation, colony formation and drug sensitivity of the leukemic cells were e-
valuated by cell counting, colony formation assay and MTT assay; in addition, whether Twist-1 promote the proliferation of
leukemia cells via MPL was further confirmed. Results: Over-expression of Twist-1 significantly increased the protein ex-
pressions of MPL in U937 and K562 cell lines ( P <0.05 ) while knock-down of Twist-1 significantly decreased the expres-
sion of MPL( P <0.01 ). The mRNA expressions of Twist-1 and MPL showed a significant positive correlation in BMMCs
of patients with AML and CML ( P <0.05 ). Over-expression of MPL significantly reduced the drug sensitivity of K562
and U937 cells to daunorubicin and Imatinib ( P <0.01 ). Enforced expression of MPL in U937 and K562 cells promoted
the cell growth and colony formation ( all P <0.01 ); Twist-I knockdown with MPL over-expression significantly impaired

cell growth and colony formation of leukemia cells ( all P <0.01 ). Conclusion: Twist-I promoted proliferation, survival

and chemotherapy resistance in the leukemia cells of AML and CML via MPL.
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Tuwist-1 F PR B P R - BB e e o3 IR -1 R
ISR 7 A R A R P R RS Twist-1 %
RTE—Serh IR 2k H S s E I S AT
T BV 20 B ) B L DI AR O A R
W, Twist-1 TEARZ2 AR 1Y S A e Jiad i v k4
YER , BEAN I 1LTT 259 S80I 4 iR T A
IFAEE IR Y b Bz 18] 58 B e e MR T 1R 28 . HZ,
Twist-1 TE3E Il & G0 % P g v i 4 T4 38 1 20
BHEFE O RE S, Twist-1 78 2 L8 & H 0K ( acute
myeloid leukemia, AML ) 144740 il (1 1L 97%( chron-
ic myeloid leukemia, CML )i 3 A &8 5.4 4% 4i i f2
5 28 1 L9 200 30 2R v e 8 I 2 2 11 09 200 i 4
Bl RV LA R 24, AT 4900 o 00 e o T, (L AR
I PG AR R L o AN WA, A SCk e
HE , B BEHE A P 1 10995 2298 L R myeloprolifera-
tive leukemia virus oncogene , MPL; X 44 thrombopoie-
tin receptor, fiE Ifil /MR A2 B R 52 4K ) FEBE R H 1ML &
Rk, SFHREREARMEX, R TRV,
S Twist-1 2 A VE Y e FHLH, B EEA
MR AR R U937 ot RIK Twist-1, BEAT 451
RLCS B 3 B B A8 AL I, e B MPL 33K W 2% T+
o A Twist-1 J&A5 M MPL RAERE FR A 0%
PEHEVE T AR PREE Sl 1 il J 3 Twist-1 5
MPL F 3K WA N, Ik — P MPL 3 R84
A, TR AR 1 I 200 28, R XS P ot o 240
BH TR BT 25 552 )2 I RE AR 52

1 #R5T®

1.1 s RH

BRI [ B 2 Rk B 1 RS = B 2005 4F 1 H
2008 4 12 AWIKiZWi i AML,CML & 1Y #
brAs 41 ], Horp AML 23 ] .CML 18 9, i 5

)28 MICM ( morphology ; immunology, cytogenetics,
molecular biology )/ BIZEA #1112 , 12 Wiks S BRC 1L
BRI BT R E ) B, AR Bk 24 B &
PE 17 ] 4E 04 19 ~74 % R AT AERS 39 %
1.2 e 2 R £ 29X 7)

125 I FR G0 e J7 40 i &R K562 U937 .CEM LA
S HEK 293T 4iffd R I HA LI /A7, i Rikg
i B 2 & pCDHI. 41 %3¢ i ki pPACKHI-GAG.
pPACKHI1-REV & pVSV-G I4F SBI /A F],shRNA 4
SN EE AR pLL3. 7 A2 BTk pMDL \RSV-Rev 11y
T Addgene N F PN MPL-PE $i0 K W T Miltenyi
Biotech 23 F],SYBR green 7 Real-time PCR 5] & |
EcoR T .Not T Xho T F1 Hpa T BRI DI LL K AH
KGRI T H 78 TaKaRa 23 ), I 25 113 . TR1zol
R RPMI 1640 #1 DMEM 537 3L 8 26 6 Gibeo 23
AP A S AR KRR A R A . I 2
41 %5 Z( daunorubicin, DNR ) .t 5% JE( imatinib )
W F3E [ Sigma A ]
1.3 @ik

T I FR GE AR e 6 20 B 2R v K562 iy g M AR
P15 240 A 2R, U937y A MEBE £ Il s 40 f &R
KG1-a 8 R F L 40 2R , CEM A9k & 11 1090 20
MiZ . AL 10% i 4 17 B9 RPMI 1640( HEK
293T 4 i DMEM )$55%, # T 37 C 5% CO, Flff
FINEEE ) Z5 0 RO B8 A A I A0 A 7 R
1.4 &4 pCDHI ##d &k MPL ¥ 412 5% 5 84k

#E N MPL 3 X 45 5% )7 5] ( coding sequence,
CDS ¥4 it PCR 514, BAA P50 1. LA CEM
ML cDNA At , PCR 9734 H 3L, 1. 0% Bl
BHEERE H Kk 2% 22 JF 10 PCR 7= ¥, LA EcoR T FlI
Not T ¥V PCR 81 ™* )F1 pCDHI1 #8244 , W35 1%
At 63k MPL AR TR 4K pCDHI-MPL,
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1.5 Bsmah &g

W 2R R TR 5 4 Bl oM 3 e g oA vk e e
HEK 293T 40ff, f 18 5 . 48.72 h J5 WA )ik B¢
IR . A PR BRI BRI L, - 80 C IR
e

&1 PCRI|MHMEREFRFS
Tab.1 Oligonucleotide sequences for PCR

Gene Oligonucleotide sequence( 5'-3")
MPL F  CTAGTCTAGAGCCACCATGCCCTCCTGGGCCCTC
R CCGGAATTCTCAAGGCTGCTGCCAATAGC
Twist-1° ¥ GTCCGCAGTCTTACGAGGAG
R TGGAGGACCTGGTAGAGGAA
GAPDH* F GAAGGTGAAGGTCGGAGTC
R GAAGATGGTGATGGGATTTC
MPL* F TTTCTCCCGAACATTTGAGG
R GTGCAGCGGAAAGAAGAGAC
CDKN2D* F GTGCATCCCGACGCCCTCAAC
R TGGCACCTTGCTTCAGCAGCTC
BCL-2* F TGAACCGGCATCTGCACAC
R CGTCTTCAGAGACAGCCAGGAG
YB-1* F AAGTGATGGAGGGTGCTGAC
R TTCTTCATTGCCGTCCTCTC
BMI-1° F GTATTCCCTCCACCTCTTCTTG
R TGCTGATGACCCATTTACTGAT
NUMB* F CTTTTACAAGAGAAGGATCATT

CAACGACTATCTTATCTGTTTCAG
SMAD3* TGGACGCAGGTTCTCCAAAC

CCGGCTCGCAGTAGGTAAC

R
F
R
JMjpic* F CGACGCAGGTCTCGTGCCAA
R TGGGCACGTGTATAATGGCTGTG
AKT2* F ACAGCAAAGCAGGAGTATAAG
R AAAGAGCAGGAAACTACCAAT
F

TRIB3* TGCCCTACAGGCACTGAGTA

R GTCCGAGTGAAAAAGGCGTA

F: Forward primer; R: Reverse primer; a: Primers for

Real-time PCR

1.5.1 MPLITERAEBREFNHEMEL B MPL
1t 238055 pCDHI- MPL )& Y K562 ,U937 4ifitl,

[F] B A 25 28 (42955 8 pCDHI -vector )Wﬂﬂtﬁﬂfﬂiﬂ’aﬂf
AXFRE YL 48 h 5 IR A AN Ak i G0 0 iR
H( blue fluorescent protein, BFP )FH @ EI(J 4i i, BFP
200 A B R B R SR A R
1.5.2 T Twist-1 3t kK MPL 1% 7 % & & A
B HEWEMSAE Twis-1 FEREEFETHF
G pLL3. 7-shTwist-1( A B ) "It K562 U937 4
Jia, RIS D5 A B HL X B8 51 /9 pLL3. 7-shSer( A |
B ) OV R AN X R e 48 h JE Al
WA 4335 GFP* 4, K5 MPL 33 3359 7 pCDHI1-
MPL )L GFP* K562 U937 4 fifd, [F] I LA 2% Ak s
72 pCDHI1- vector )JE& Y2 A [7] 40 A 7 b X B, Y
48 h JE i An L s ¥ GFP* BFP * 41 g, 41 ity FH
RN A RYRLR
1.6 Real-time PCR #&0| F 3 Twist-1 %7 & An9% 29 f
A Twist-1 T i A B £k 69 %@

e 4E GFP* K562, U937 4iififd, 1| i TRIzol 5
PRI RNA & RNA MR B, I SO 555 1l cDNA, LA
GAPDH 1E 52, Real-time PCR #: 4% Twist-1 T
45 3L 22380 2 1), #% SYBR green 7% Real-time
PCR 7 & UL A, R 27 22 I S B (A
VoL DO STy
1.7 AKX AN L E A Twist-1 3T & foJ% 20 e,
M MPL % & &k 69350

$ Twist-1 32 32 325 9% 85 ( pCDH1 -Twist-1 ) Ji& 4t
K562 ,U937 4 Hfd, [A] B DL 25 2% 49 B ( pCDH1 -vec-
tor )JERYL AR [R] 240 H A A % BRI JE 72 h BT
MPL-PE fiiiRARic, i 240 ML A5 #7 GFP* K562 Fil
GFP* U937 4ifilH MPL HH KL,

1.8 Real-time PCR # Twist-1 .MPL #& AML.CML
Bk PRk

e AML (CML [ 155 F8 25 5 R 1> % 4
FIH TRIzol iRXF4EHL RNA I RNA ¥, I F %
A cDNA, LA GAPDH 1§ N2, Real-time PCR
R Twist-1 . MPL % R R 23R8 BARPHI £ 1),
FRH 278 SR TR ENE AR FRIE i, BT Twist-
1 MPL 3 H 35 2 [ B AR e
1.9 MLE MPL A XTI 3 4m 38 7448 ) 69 %5 )

B TR YL 5 1 K562 41E( 1 x 10*/ml ) U937
(1 x 10°/ml R T 96 FLAR T, BE4L 100 pl, 4%
W3 AEAL, BRITEALN AN, 39 d, B3 FLIY
[EES LRSI
1.10  MLE MPL # ik 3 Bb 95 20 i 42 556 Ak 1 89
EAL)

B 2L 5 BY K562 i iE( 2 x 10° /ml ) U937
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NS x 10°/ml )M AT G FRIK R, A TF K
96 fLARHHEFE 14 do KT 50 4 1) 4H i A Ky —
VR T LI TR
1,11 MTT sk MPL ik 5 b 55 2m JeL 25 4 4 R
e R DR

B TR YL 5 1 K562 4 2 x 10°/ml ) U937
YA 4 x 10°/ml )FEFNT 96 FLAR T, FEFL 100 pl, 45
W3 AE AL TR 24 h A GG AR EE AT 24
Y AR DR )R F a5 IR 3L, 4 Bk
K98 24 48 72 h J5 570 nm P AL HEEEEC D OE,
Graphpad prism J15- 50% il & 1C, ).
1,12 &5 KB R 57

WetE Twist-1 3 %3593 8 pCDH1-Twist-1 ) 1%
BRI pCDHI1 -vector )IERYLJ5 Y U937 4ilfitd, F FH
FHEE AR NS4 I H R IR R 2. 00 Affy-
metrix GeneChip Human Transcriptome Array 2.0,
HTA2. 0 ) AT 1B 51 53 A o 35 BRLES v s Wi s T
GEO( Gene Expression Omnibus VLR, R
GSE68362, LAFRRAIL /0l 1.2 £ L2257k ik
LA
1.13 %itsam

3 H1 SPSS 22.0 B A 43 , IEASTHER BERER ] »
+5 2, LRI EC LR« K5, AR IE &40 T
THEGOR A O 5 4B )RR, WAL ] bR F
PSTREAS U8 A9 RK FIAG 38:( Mann-Whitney , U K55 ),
AH I3 11 2R FH AU 5 A4 e 23 1 ( Spearman AHE ) o
PLP<0.05 5 P<0.01 £RERAGITFEL,

2 & R

2.1 i &K Twist-1 ¥ 4% 3 & £ )% 28 i, MPL &
& K-F

T RaEF 0 B AT gt B R, Twist-1 15 3R 3895 55
( pCDHI -Twist-1 VE&He U937 41 )5, 376 A~ FE K
LS54T A BT, R RE T X
YA A TN 25 A B E R E R SE ], 64T Real-
time PCR $01F, 25 5 & 1A B ) B/N, Twist-1 333k
ZH MPL mRNA IR /KP-H00f BRZH @ 215 2 p
<0.01),

Bt Twist-1 33 2 35 995 55 ( pCDHI1-Twist-1 ) % Y
K562 U937 4A, Jit =X 240 M {0 0 25 2R &R, 0937
3263k Twist-1 J5 MPL 25 /K SE3 00 7 (43,8 +
4.1)%( P <0.05),K562 it 3K Twist-1 J5 MPL &
FIKER I T7(30.5 £3.2)%( P <0.05 ), 7E U937
K562 40 i o % Twist-1 , Real-time PCR 6 &%
RN, MPL mRNA BZKK P05 FHET 6.17 £%

F14.3 % ¥ P <0.01 ),
2.2 Twist-I mRNA %3k 5 MPL mRNA %k K-F 2
JEAE R

i Real-time PCR £ illl AML ., CML &35 %6
PN A M AEAS T Twisi-1 K MPL mRNA 23k 7K
S 43T TR AR e M, S5 (]l 2A B ) IR,
Twist-1 mRNA 355 MPL mRNA Fik/KFEE D F
TEARG

A
937
10 0004
D Vector
. T'wist-1
pen
pma
&~ 80001
E 5T
e
34
24
14
0J
Q\’H f‘b'\\,\Q‘ﬂ‘ \"?Qx‘ \.u«n/
N P R, R Vx\ : >
-@Q{S\‘ ‘b\-’ < Q}Q‘ .x\Q- %\5 :nﬁ\?;‘\\o ';:)‘-
@ N
B K562
4 0004
3 0004
<
z
= 20004
5
o 44
= 34
24
14
0
Vector Twist-1

A: U937 cells; B: K562 cells
Bl 1 Twist-1 3 RIEH U937 K562 HREH
MPL mRNA RiZKFHE
Fig.1 Twist-1 over-expression promoted expression
of MPL mRNA in K562 and U937 cells

2. 3 it kA MPL 8 £ G o ym 2a el 7% vk

2.3.1 RIAE MPL Tk N R B LR 4
FOHE MPL 33 32 7518 95 B 2 1A, B4 K562, U937 4
0 P J% Y 2% 5 Ky - KS562-MPL( 89. 77 + 3. 78 )% ,
K562-Vector( 89.16 +2. 12 )% ,U937-MPL( 70. 34 +
4.19 )% ,U937-Vector( 72.43 +3.08 )% . Real-time
PCR £l MPL mRNA k4538 7R, K562 . U937 4
Ji 3 IR MPL )#E%T FBAA( Vector )MPL mRNA #f
XFFRIR A LT 227 £

2.3.2 ik ik MPL 42 # K562-MPL.U937-MPL %a
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R 37 SR A k. FE K562 Fl U937 4t rhid 3
ik MPL, W5 & (3 ), K562-MPL ,U937-MPL [V
Y FE KT HE T Y B H 34 W 3 TR s
IR XFBRZH( P <0.01 ),

A
AML
1.0
0 91 Sperman r=0.508 ® .
' P=0.013 n=23
L]
= U.Uﬂl
= L] [ ]
-2 ; .
E 0.04 .0, °
0.02 .
L]
o,ml' e .
®y
0.0+ 0—2—— +———H ———
0 10203040 6090 100 200 300 400
MPL
B
CML
21 Sperman r=0.756 ®
3 P=0.001 =18 L]
0.4
L]
= U.EI
20,02 . .
=
. » .
0.01 2 .,
e o
04— F—1i —r—
0 5 10 15 20 25 300550 2500 5000
MPL

A: The scatter plots represent the correlation of
the Twist-1 and MPL at mRNA level in AML saMPlLes;
B: The scatter plots represent the correlation of the
Twist-1 and MPL at mRNA level in CML saMPLes
B2 Twist-1 5§ MPL mRNA B FA IR EE
BEEMZEEPHRIEZERX
Fig.2 Positive correlation between Twist-1 and MPL
mRNA level in BMMCs of patients with myeloid leukemia

2.3.3 ItFkik MPL 1% K562 & U937 4 ff %t 24 4y
YRR P RS 4 R X 24 i R 4 R 1R 4)
7,3 2638 MPL f K562 40 i xF kyy 259 Sk e
(R (2 2 AR ( 1C,, - 0. 127 ws 0. 348 pg/ml, P
<0.01),f# U937 AR XTFb T 2454 52 21 85 3 1) iUk
PE B AR 1C,,: 0. 373 vs 1. 450 pg/ml, P <
0.01 ).
2.4 FHk Twist-1 F+iE kA MPL R 21K 2 B
A 5% 2m L3 78 Fe L2 TETY AR,

Twist-1 w0 5 & BEAIL T K562 1 U937 4 iy
B AT OB (- SA, P <0.01 ), i 30 il
T K562 1 U937 AL f3E5E( ¥ 5B .C, P <0.01 );
{BAE TR Twist-1 BIRIES i 23K MPL, ol 5804k i
Twist-1 FEI8 FEARFT S BUWXT K562 F1 U937 41 g 4

SRR ) B 5 v T2 BCRE ) AR ) 2 R (181 5A B
C)o

A K362
= 100 O Vector
S qof B MPL
3
5 60F
L2
E a0}
T 20 .
(=
Time (t/d)
B
U937

100 @ Vector
| W MPL

Cell number (=10%)

1 2 3 4 5§ & 7 8
Time (t/d)

**P<0.01 vs Vector group
A: K562 cells; B: U937 cells
B3 FRiE MPLREE K562 & U937 ZHRAE5E

Fig.3 MPL over-expression promoted
proliferation of K562 and U937 cells

3 3t i

A L 2 — i L+ 2 0 v B , e R
I 200 0 R DA 3 4 A B | T 52 B AF L
R R 3 i 2 2 b DR B A SR AR, () 41
il EH m I Re . b, AML 21 KR B 15 2
BT e HEE bR ', CML 2 —
FI7EAE BCR-ABL 3 PR 5 HE (1 38 1 1 20 B s 77
FARRFFE ™ W, VR 22 36 KAy T RO
PR AL A FE DA 28 A8 S5 7 6 28 3 I 1932 W
G2 AR BB, (EL R A 301 2 28 P L 4
KR BAR G YT T Be s 35 ok e Ah, K28
R IR A 2RI R A FEUET . I,
i — 25 THROHT BT 5 I e A O R A I R T
V) 1Y 15 L 1) R AL, O A RGR 7 R S i T B
AEEZL

AR S AERTI TR0 T Twist-1 ¥ 2%
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iET AML .CML /&3 5 86 50 4% 40 i, 58 5 (il
YA R U937, K562 H ik 3R 3k K i b S g, ik 52
Twist-1 W85 2 35 2 (8 1F 1 1009 200 B 1% 3 5 it 24
18 Twise-1 3 1110005 & A8 & T i AR T AL 1 o R
B, ABFGE AR, Twist-1 5 MPL 7E AML .CML H£3%
"B A A A0 L % R AR 1S A R R 3 e R
ik, LW R 3208 52 U 5 1R AR Sk 78 1 e 40 i &R
bk F638 MR Twist-1 , MPL 1253534 % A FH NV B
A2 o YR Twist-1 FIRES MPL % UIROG, BARA
kR MPL TR RS R U R T R Rk, IF

5 BTSN R ARG, (0T 005 20 Mg 5 | i 24
HEAYE DI RE R M ARIE 1 . R TR Twist-1
R MPL RAEAE R A B 58 8 et @ MPL it
FRERAR, R BE R A IR AN &, WS MPL X A
W75 A L3 5 L 42 V% TV I . it 24 55 A ) 2 T e 1 5
Wi, % 5 A 2 4 O VARG Y Twist-1 F4 1 LA —
2, BEAETE U AN A 4 BEVE T DL KT 2, AE
T Twist-1 7 6] Bf 3k 36 35 MPL ] &8 51 4 8
Twist-1 FEIh AR T F A X K562 F1 U937 21 ff 34
B LA AR T8 T BCRE T (R A il

B
100 U937
= 80r
2 60k
z
= 40k
3 20} = Vector
-4 MPL
0

I IR A ST T TR
O Q¥ o QP A2 v it Al v Ab
NN m{-’s-\@‘

Concentration of DNR [p /(ug-ml')]

** P <0.01 vs Vector group

A: K562 cells; B: U937 cells
4 FRE MPL IR K562 K U937 HREXT 254 BB Rk 14
Fig.4 Over-expression of MPL reduced the drug sensitivity of K562 and U937 cells

A
100
= %0
=
=  60F .
=
=
é 20 | -= Vector
= MPL
{} '} I} 'l '} L 'l 'l L '} I}
[\3 o] "-9 ;\"‘:\ g_b \”lz o) -
A NE 2 L4’ i
Qﬁ‘\\ QN Q‘_ﬁ \‘)-\ Q'.‘: pr \?./ n,
Concentration of Imatinib [p /(pg - m1")]
A B
150 ;1 ,*—*| eshTwist-1-Vector
e = - Twist= 1« MPL -
_‘:,) 125 OshCtrl+ Vector E
E = 3
3 IU!:I = 40
> 75 2 30
S 50 E
5 . = 20
o 25 = 10
0 3 o

K562 U937 I

60 = shTwist-1+Vector
50 -ah Twhst-| .MI'I %
o shCirl+Vector

245676809
Time (t/d)

9]

K562 1937

o shTwist-1+Vector &
m sh st [ MPL
2 shCirl+ Vector

Cell number (= 10%)
e

1234 56 7 89
l'ime (t/d)

** P <0.01 vs shTwist-1 + vector or shCtrl + vector

A-C: Control or shTwist-1 transfected K562 and U937cells were further transduced with retrovirus vectors expressing

MPL-BFP or vector-BFP. Colony formation ( A ) and cell proliferation ( B,C ) were determined by colony-forming

assay and cell counting assay, respectively
BS Twist-1 @i MPL {23 K562 F1 U937 40 A0 £ 7% 72 B Fn 40 A 16 5
Fig.5 Twist-1 promoted colony formation and cell proliferation of K562 and U937 cells by MPL

2 AR R IR Twist-1 5 MPL 76 AML .CML

FBE 1 L5 20 Y RN 2R 0 I 2R B A e g A il &R
P20k 52 B S TE AH DGR, MPL ELA A1 32 1 1095 40 e
HABE R 25 OVE T, IR SE Twist-1 355438 5 MPL 42

HE AML .CML [ 0975 20 B (4 4 8 A7 16 o AW 5% )
BT Twist-1 TE88 2 F LR & A4 & R Ve B R UiF
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