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[Abstract] Objective To investigate the effect of blocking P21 activated kinase 1 (PAKI)
activity on the proliferation, differentiation, and apoptosis of acute megakaryocytic leukemia (AMKL) cell
lines (CHRF and CMK ). Methods Cell counts were used to detect the effects of PAK1 inhibitors (IPA-3
and G5555) on AMKL cell proliferation inhibition and colony formation, and flow cytometry was used to
detect its effects on AMKL cell cycle. The effect of PAK1 inhibitor on the expression of cyclin D1 and
apoptosis-related protein Cleaved caspase 3 was detected using Western blot, while interference with the
protein expression level of PAK1 in AMKL cells was assessed using lentivirus- mediated shRNA
transfection technology. Flow cytometry was used to detect the effects of knockdown of PAKI1 kinase
activity on the ability of polyploid DNA formation and cell apoptosis in AMKL cells. Results PAK1
inhibitors inhibited the proliferation of AMKL cells in a dose-dependent manner and reduced the ability of
cell colony formation, and the difference was statistically significant when compared with the control group
(P<0.05). Moreover, they also reduced the percentage of AMKL cells in S phase, and Western blot
detection showed that the expression levels of phosphorylated PAK1 and cyclin D1 decreased significantly.
Finally, PAK1 inhibitors induced AMKL cell apoptosis by up-regulating Cleaved caspase 3 and showed
different abilities to increase the content of polyploid DNA in megakaryocytes. Only high concentrations of
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IPA-3 and low doses of G5555 increased the number of polyploid megakaryocytes, while knockdown of
PAKI1 kinase activity promoted AMKL cell differentiation and increased the apoptosis rate. Conclusion
PAK1 inhibitor significantly arrests AMKL cell growth and promotes cell apoptosis. Knocking down the
expression of PAK1 promotes the formation of polyploid DNA and induces AMKL cell apoptosis. The

above findings indicate that inhibiting the activity of PAK1 may control AMKL effectively.

[Key words]
tion; Apoptosis

Leukemia, megakaryocytic, acute; PAKI inhibitor;

Growth arrest; Polyploidiza-

Fund program: National Natural Science Foundation of China (81871263 ); Natural Science Founda-
tion of Jiangsu Province (BK2020022348); Xuzhou City Health Commission Science and Technology Proj-

ect(XWKYHT20200058)
DOI: 10.3760/cma.j.issn.0253-2727.2022.06.010

2VEE R AR A 1 (AMKL ) 2 2 PEBE 28 1ML
993 (AML) [ —Ff I 28 | FLB Rl 20 i~ R e 2 R Al
HE MG 2, Bl W FE 52 ] B X AR R
) AMKL 41 B4 1175 7 A0i697 ™, 4 Aurora J
A (AURKA) 11 1 57 (diMF 5% MLN8237) 4 %% 5 3
6133/MPL 1 CMK E#Z 4 i i) 534k , I 1EK AMKL
AR/ IR AR I

p21 25 105 P4 1 (P21 Activated Kinase 1,
PAK1) J& 22 % /75 24 FR T4 i PAK 28 T 1 1 I
PAK 1 93815 A2 08 1 1968 40 B 1) 38 3 RS IR 28
DA R FLI S T 0 LA TR o8, 2% B2 SR A e 1)
R A AR Bl AFSY B PAK 7R E
R ANAE HP B O 7, AML H s K2R 1Y PAK L
SCRE PAK AR N FH T B R T R
SR, ANV 2 PAKL 2R 2 51015 B AZ 40 i 5
AL FIET .

AHHFE rhFATTO E I b B R REE SR (DS)
AMKL F1 AML £ 11 PAK1 5 mRNA 2 ik 7K - ik
17 X% HE 437, 3IE B PAKT mRNA 78 AMKL 1% &
£ SERT S & I AMKL 4i i PAK ) 3 i 32
ISFI R FHAF E A A A B S N R 2 —,
— R A PAKC 0 % M X AMIKL 21 Jif 344 B
ZAGAC A LR T s

RS FE
1. BB AR . mRNA 33 B 51 3% 5 2k H Gene

Expression Omnibus (www.ncbi.nlm.nih.gov/geo) -
GSE4119 %4 4 (https://www.ncbi.nlm.nih.gov/geo/
query/acc.cgi?acc=GSE4119) , £, & 33 1~ AMKL #f
A 84 AMLFEZA (84> DS [R] P A — i M- i 1
AEPEBRREAS . Hid AML FEAAE Ry BHYE S % 4
A DSFEAE RIS A,

2. B A% 2 B bk 3R R A 7 AMKL 4 it Bk
CHRF (CHRF-288-11, CVCL_A280, 3k [4 & [ i 7

PR L ) F CMK (ACC392, K [ 2 ] B A 5 o
L) TE A 10% 6 48 107 B9 RPMI 1640 85 57 3 |
37 °C.5% CO. 5 3540 h 35 93 293F T 41 o Sk [ 25 [
T R A 8 T U0 5 PolyJet ™ DNA % Ut i 7] y 26 [
SignaGen Laboratories 2z ] = fify ; B2 /% 5 & puro K
Jt5t Inovogen Tech 23 Fl 7™ fifr , PAK 1 1l il 551 (IPA-3 :
PAK 80 i 1 A8 A8 91 i) 1) 5 G5555: ATP 35 4 P 1Y
PAK /2 il 701 ) W) [ 55 [l MCE 2 ] 5 HY 2 2
# i 3% [ Sigma /A F] 77 i ; Heochst 33342 h 5 5]
Invitrigon 23 7 77 fify s EQU i) & 4 KeyGen 23 F] 7™
it 3 Annexin V-FITC $T K 4 35 [E BD 28 &) 7= & ;
CD41 $114(133916) 2 FE [F Biolegend 23 1) 7 i s Bt
K PAK 1 (#2602) .P-PAK 1 (Thr423 . #2601) . £l fits J7]
W 1 D1(#2922) F1 Cleaved caspase 3 (#9662 )31
F 26 E CST 2wl Ji Ui 96 [ BD 2 |l i o

3. 7E AMKL #fi g £ i i shRNA #i 5% PAK1 ;
i1t invitrogen web BT T XA ] PAK T 1) & 2
RNA (shRNA) , 28 J& #4221 1297 7 2K 4 pLVShRNA-
EGFP puro (shCTRL: 5-TTCTCCGAACGTGTCAC-
GT-3'; shPAK1#1: 5-GCTTCAGGCAGTGTATACT-
3" ; shPAK1#2: 5'- GGGTTGTTATGGAATACTTGG-
3" ). # 3R 2 ug shRNA JFiki Fll 1 pg £ % 5 ki
(PSPAX2 Fll PMD2G Jfi i ) 55 PolyJet ™ DNA % 44i
FIAE 2 T B 20 min, 2R J5 346 L 52 293F T 4 Jifd .
72 hJe W LIE W, in A CMK Fl CHRF 4 jitg,
25 I W A U % 2 J8] e, A RS R IR PAKL 1Y
AMKL 4 A .

4. ANEAT 15 A B CHRF FI1 CMK 411 i 2 18
FALZY 2x 100 AP T 1240 AR, 2R )5 AN ]
e P (1 TPA-3(0.0.3.1.3.5,10,20.40 pmol/L) B
G5555(0,0.01,0.03.0.1,1,3.9,20 umol/L) kb #
48 h 5 , AR AN LA T4 s e e, o HL v A 20 i
HEA7I18L, 38 i3 Graphpad Prism 6 70 HT 4004715 5K

5. 4R IE S AR T A < K CHRF F1 CMK 41 /iy



FAE M 24 2022 4F 6 H A5 43 5456 Chin J Hematol, June 2022, Vol. 43, No. 6 <501

P IBALZY 2x 100 i 3P T 12 LAk I TR
[F] ¥ & 19 TPA-3 (0,2, 5., 10 pumol/L) ¥ G5555 (0.,
0.03.0.1. 1 umol/L) 4b B 24 h, ¥ 41 i 5 EdU 7&
37 CFWFE 2 hJ5 I IC [ 5 WA 5 A 5% v 2t 4 7 1]
SE B, 985 FH 500 pl Click-it Plus W TR A 402
T RE G B 25 F T 0% B 40D 30 min, FH DAPLARIC
%R S I FH It A A SRS 0 4 e P 348 5 1 1

BE AP RS F% 1 CHRF A1 CMK 21 it FHAS [R] e i
# IPA-3(0.2.5.10 pmol/L) 8¢ G5555(0.0.03.0.1 .
1 pumol/L) &b #f 48 h, J& 4% shCtrl 1 shPAK 1 Jii 7 1Y)
CHRF il CMK 41 fifd 1F 5 +% 5% 48 h, AR 85 T M
Annexin V -FITC L& 4% 4 30 min Ji F 70 25 48 it {3
I A AL PR T A EE SR AR H e i X A A
HEAT , I8 FlowJo7.6.1 511447434t

6. £E 75T SRR 1 KD < K% 500 4~ CHRF H1 CMK
YR AN A 4 ml 2 B RLLT 4 R 1 60% 1M 7% 1) RPMI
1640 3572 b, 8018 2T, 40 i H DMSO \IPA-3 (0.,
2.5.10 pmol/L) 5% G5555(0.,0.03.0.1.1 pmol/L ) &b
ML 6 LA T G R . B FLARCAE 37 °C.5% CO, 45
TR T d, IR A N EORETE .

7. Y AR ARG A5 K i 44 PAK
06 7 5 ShRNA 4b #5941 il 5 Heochst 33342 —
EWFE 2 h i, AN FH PBS VRIA IR . SR)5
W20 APC HR1C 1 CD41 HiRTE 4 CE1E T YL tn
30 min, 7E i ZANMEA Lo T e i AR . A5 AL
(N) H DNA & i o FEADFSR H, =8 N )42k
PR e il

8. Western blot 75K Il 45 [ #e3k « WA 4 A 3 1
B B 1R TR D A RV A 19 RIPA 22 vP i
FEVK b 2467 30 min, FEBCH & F B 10% 1
SDS EEE /3 #5 (120 V 1 h)J5 DL FE RS IEFE RS FINC
JE I, FH 5% BSA WEHAT 1 b K H 5 5 19 —$iL
(cyclin D1, Cleaved caspase 3, PAK1,p-PAK1)— iz
R ARE A S0, Al F ECL YA I S5 vy 1 2
F 5 138 1 ImageQuant LAS4000 ( 3¢ [#] GE 23 7] 7=
)T AT . PR PRI 1:1000 A9 LLAGIFR RS

9. i iT2#Ab B . {fi F] GraphPad Prism 6 % {43/
ARG, B xts 3R, PIZHBHR L
SR FH KL, T 22 48] Eb A D)3 3 B PR 38 22 00 M0T
FIEA S 31K, P<0.05 NESA G FE X,

# R

1. PAK 1 #1150 % AMKL 20 fu s g 2 5575 T i
BE I RZ I ARG 1 55534 T DS AMKL 1 AML

8 1) PAK1 mRNA & £ 15 0L, & 3 PAK1 mRNA
7K F-7E DS . AMKL F1 AML 3% g Wi A+, #2R
PAK 1 £ A2 4 i sl A 28 1 100995 19 & A R e ke G
EEF . B, e RE P AR R ) PAKT 1Y /N T
AR, A0 H X CHRF 1 CMK 40 i 384 58 () 5% 01
g5 5L PAK 04 50 LA ) AR i 1) =X 4 4
AMKL 41l it 5 34 5 , 5 umol/L 4 TPA-3 i 2 411
CHRF #1 CMK 41 Jifd 1) 55 %8 , 117 0.03 F1 1 pmol/L 1Y
G5555 43 9] i Z 40 CHRE F1 CMK 21 fifd iy 365 (14
IAFIB) . LA, S5XFREAAH HudsE, 5 ~ 20 pmol/L [
IPA-3.0.1 ~ 3 umol/L [ G5555 AJ 435Il #1ll ] AMKL
MR ETE L RS (I 1CHID)

2. PAK 11 350 % AMKL 200 fit J&1 300 2% 200 i J) 34
T cyclin D1 3K 52« 2R FHAS [R] & B 1) TPA-3
% G5555 4b 3 AMKL 2 fd ik 24 b, 594k 200 it J&] 4
BRI E O . 25 BoR 40T S IR R AR Z A5k
411 il DNA 9 EdU s B bric , 48 PAK1 30 il 551 4b B
J&i » BAU BHE 41 BT 5 b 6] 25 %A1 . 20 pmol/L
IPA-3 53 S 10 CHRF 4H it LL (9] N 37 % [ 2. 29% , S
B CMK 4 EL I 50% [ 22 19% (1 2A) o [RIFE,
3 umol/L ) G5555 53 S 1 ) CHRF 41l g L 451] M
37% T REN15% ABFERIFEAL BT, G5555 %7 CMK
200 S 3 %) P4 4 R A s S (181 2B) o it — 25
Western blot 73T 7 , 41 il 24 PAK 1 #l i F) Ab B
Wil 1k PAK1 & cyclin D1 1335 /K 4 BF F R, H
W 25400 ) 550 o 0, 2 PR B 1) R KO
FRECE3),

3. PAK1 #1455 38 4 |- Cleaved caspase 3 175
# AMKL 40 it 3 77 2 2R I AS [] ¥ B2 %) TPA- 3 5{
G5555 4 Bt AMKL 41 Jfd ¥ 24 h, PEAG 20 B 08 1 1%
Mo S5 IR, 20 umol/L TPA-3 b3 5 4 i J8 1755
BT —A5 (K 4A) o KAk, 3 umol/L G5555 ZbHi
fiff CHRF 4 f 9 3 T~ 263 i 6.5% , CMK 41 B 114 94
ToRIEN2% (K 4B), Western blot 45 427~ , IPA-3
1 G5555 ) |1 Cleaved caspase 3 ik /K, HZS
5 PAK1 /-S4 - (E14CF1D) .

4.5 PAK 1 X AMKL g 5346 8 7= 0 520
CHRF 41485 IPA-3 AL P , 20 i 22 11 437 CD41
1) 2235 7K LA S At 17 O =X 38 1 , 2 & oAt
CD41 FHM: P42 % B (MFD 7R, 5 pmol/L 1Y
IPA-3fEHIJG CDA41 43 F W 2 A AR I —f%5 L L
[F] A, % He BE 19 G5555 (0.3 umol/L) 3 i 25 12 75
AMKL il i) CD41 ik K (E 5A) o E— 2%
CD41 PHPE 40 M A% R & & A7 o0 A, 5 R R, 5



<502 A I R 2 2R5 2022 4F 6 H 85 43 4555 6] Chin J Hematol, June 2022, Vol. 43, No. 6

CD41 A 7K A — 2, IR PAK L A1) il 551 53 531)
7 HAS (] ) 35 5 A2 40 i v 2435 DNA 5 19 BB
F1(EI5B) o Ak, BATHEIHGIFIE S 2R 0 E
AR A EL B BT IEAY , N 5C BT AN e ik
f TPA-3 AR BE Y G5555 T MG N Z2 A5 i) L A% 4
HLRECH o

T PAK 1 HIHIFRIXT AMKL 40 ffd 22 80 H AN [R] i)
BRI ALRE ST AR TR S PR AT PAK T 1Y
/NP RNA, Hodr | %% 4 shPAK1#2 J5 CHRF FlI
CMK 4l g PAK 1 235K T 29 90% (& 6A Fll
B). E—0Hr on , ¥ B PAK T 2051 i 27
5T AMKL 21 ifd i1 531k , f#f CHRF 21 ifd v £ %5 1k
DNA i M\ 14% 34 in %) 22% , CMK 41 il 1 ) 8%
N 16% (1 6C FID) . LM, PAKT ik i

»>

B CHRF

150
S
£ 100
e
& 50
2
B

0
003135102040 003135102040
IPA-3 ( umol/L)

¢ s W CHRF
5 O CMK
= 01
w100 b N
250+
& c

0 2520 0 2520
IPA-3 (umol/L)

5 UM T HS N, CHRF A1 CMK 28 i T Lb 491
Sy BEHN =41 16% F112% (1K 6E FITF) o

Wit

AMKL & — R X 22 UL %) AML 3 Y, i /5 458
2, Aurora I 7 MLN8273 38 i 15 5 55
E A1k, R R T JAK2 5 MPL & (R 5848
B G S IRE (MIPN) 2 80 T 3091l P 36 i s
MPN H & S5 R 30% ', KM byr g —F
TETE N AMKL ARSI T 71

TEA#ISEH, PAK1 mRNA 7 AMKL 1 AML H
1) 7o 3R W LT R 2 A 2 B R R T ) O
o F . BN RGP LTI A 2255 R
WA 22 5y S0 AELAH 0L A0 15 5 22 OC T2 IR A 224y

o~}

) B CHRF
150 0 CMK
=
;4_ 100
- .
o b h
& 50 | < c
=2 ¢
g ¢
¢ ¢
0 001003011 3 920 0001003011 3 9 20
G5555 (pmol/L)
Y s, W CHRF
0 CMK
=
= 100}
-
=
ft\ 50}
&

001 1 3
G5555 (umol/L)

00113

A B:IPA-3.G5555 £ 48 h (40 MIAEIE %85 C D AN AE & 4 IPA-3 . G5555 (10 BELF 4E R B 3 50 P 7 d AN AR TR I . S0 IR 1

#,°P<0.05,"P<0.01,°P<0.001

BEl1 PAKI#PHIF] IPA-3 FI G5555 % CHRF HI CMK 4l 4458 1 520 (5236 T4 3 7k)

>

60 B CHRF OCMK

SHAZmE (%)

0 2 5 20 0 2 5 20
IPA-3 (umol/L)

B
wor ECHRF OCMK

40T

20t b

SN (%)

0031 3
G5555 (umol/L)

0031 3

B2 PAKI1 I IPA-3(A)FI G5555(B) X} CHRF Al CMK A it JE1 3 52 i (SC 6T & 3 Uk, S HRAL Fbd,* P < 0.05,° P < 0.001)



FAE M 24 2022 4F 6 H A5 43 5456 Chin J Hematol, June 2022, Vol. 43, No. 6 +503-

SLT A0SR — IR B B BRI, R 28
AMKL 2 75 b T R4 14 5 1 Jﬂzﬂa‘ PAK 1 i i %
I8 B B T AN MG 5, 04 BH T PAK T )35 14 1)
MG IR 22 24 BRIt T AL S . BRI, ARBIF5E
FIAT PAKT #IHIF, PEAG B AT AMKL 41 it 5 48
ML FE A AR s . R PAK I 551 (IPA-3 il

A 0 5 20 IPA-3 (umol/L)
crrr [ P
I 1 & Baas

———

B 5 20 IPA-3 (umol/L)

p-PAK1

N o
T e W ACTIN

Q

p-PAKIH H K

0520 05200 13 013
0I5 (o mol/L)

A B: Western blot 4341 PAK 1 11171 &b B CHRF 1 CMK it 24 h PAK1 & cyclin D1 %3k ;C

WK BE(E ., SXHIRYL e, P<0.05,"P<0.01

G5555) ] LI il CHRF A1 CMK £ ffd 384 7 A 4E 75 12
B, {H 53X S 200 it 22 %5 PAKC T 49001 500 2 300 s A [] 4 e
JEME L TPA-3 I & FRAIK CMK 21 I A7 16 R I H S
DNA Eé}tb 1M1 G5555 Fe 5 MAM ] CHRF 241 e 4 384
B o X UELE R S5TE AML 40 £ rhoW g3 B 45 1A
17, HEM CMK F1 CHRF 20 LA X TiX 26 PAK 1 1)

0 1 3  G5555(umol/L)
B
.
cyclin D1
- -
0 1 3 G5555 (umol/L)

PAKI
p-PAK1

cyclin D1

[ |

D st rpas G5555 m CHRF
X |

o S cMmk
I 10}

a b

a a a

[} 0.5 1 b

£

z

0

0520 0520 013 013
I3 (. mol/L)

EH/HT PAK1 K cyclin D1 1Y) Western blot %

B3  PAKI 17 IPA-3 F1 G5555 % CHRF A1 CMK 4iiffiH PAK 1 } cyclin D1 ZEiA R 520 (246 42 3 7K)
A E
BCHRF OCMK ECHRF OCMK ) B CHRF [ CMK
20T ® IPA-3 G5555
~ —~ . T4 — —
> ORTE! i b b
> ~ 15 b L e 30 b
# ¥ b : Y
4 o} g € 2
= R %‘20 a a
= = 51 ot
& 5 310
>
0 b
002 52 0 2 5 20 001 13 0 011 3 © 05200520013 013
IPA-3 (umol/L) G5555 (umol/L) I (w mol/L)
C CHRF CMK D CHRF CMK
0 5 20 0 5 20 IPA-3(umol/L) 3 0 1 3 G5555(umol/L)

G U T S8 cleaved caspase3

D S e W ACTIN

m 8 Cleaved caspase3

e SN0 om0 e e s ACTIN

A TPA-3 AE XA T A 5200 s B G5555 Ab BTN T 1540 ; C . D : Western blot 1] IPA-3 .G5555 2L Bl Cleaved caspase 3 3634 E .

FE BT Cleaved caspase 3/ACTIN [i] Western blot 5%

SRR IE(E . SRR L#,° P < 0.05,"P < 0.01,°P<0.001

El4  FHK PAK B 4% CHRE 1 CMK A0 I T B 520 (5236 F A 3 1)



A I R 2 2R5 2022 4F 6 H 85 43 4555 6] Chin J Hematol, June 2022, Vol. 43, No. 6

<504
3 10000 B CHRF
i O CMK
gg 8000 N
N 6000
K b b
g 4000
O 2000
02520 0 2520
IPA-3 (umol/L)
B B CHRF

25
20
15
10

O CMK

DNAF# =8N (%)
(=) W
|

0252 0252
IPA-3 (umol/L)

CA 20 B CHRF
X O CMK
= 15
= .

2 10 .
g s
A\

0
0 252 0 2 520

IPA-3 (umol/L)

#

CD41 %9

10000
8000
6000
4000
2000
0
0031 3 0031 3
G5555 (umol/L)
B CHRF
25 0 CMK
g 20 b
&
A 15
4 10
Z 5
a
0
0031 3 0031 3
G5555 (umol/L)
B CHRF
O CMK
~ 20 b
IS
2 15
g
X 10
Lo
=
i 5
A "
0031 3 0 0313

G5555 (umol/L)

A:PAK1IHIFIAEHL S CD41 YK KF- s B : PAK T HIHI 5D B S XF 247K DNA 5 s 95200 5 C - 5 5 /04T EAU FHPEAY AMKL 20 Hh AR 1% i
=AN (WE AL ECE T L], N ARSI S xR A, * P < 0.05,°P < 0.01,°P < 0.001
BE5  BHWT PAK T BLRETS PXF CHRE FI CMK 1 /A 520 (523648 3 %0

] 700 8 AN ) S et T 2 Pl 192 7 o 400 i e T
ISR AR S AR ]

ABFGEHE— 20 I, BT PAK B0t A9 3 Pk ]
R AMKL A1) 701k . iRl it 7 IPA-3 i 3
5 CHRF 41 i f EAU F1 Hoechst Y& (A bR ic i) 245
A A2 4 i (=8N) JE B B 1 7, {EL % CMIK 4 it 7%
A AR FZ I, 3 7] BB T IPA-3 25 CMK
A R A R AR T, AR I B b S R Y
G5555 381 T CMK E B4 i 254K, 50w
G5555 I IMip=AE T ) Z AR Eett . 852
& R S PERUIR PAK T A ERIK 73 52 #F T CHRF Fl
CMK 4l Z 1Y 2 A5k, 378 PAK T A8 3031 5510 7T e
AT AE B AR P A5, AT B HH 6 AMKL 24 i
ERNEiN7A S

ZE | firik , PAK1 mRNA 76 AMKL H o i 2 &
A5 T PAK A 0 15 PEIE 2% AMKL 4 A i A= 1
o i AMKL 20 i i) 2451k , 2175 5 240

T, L E#FgR4s %M, PAK] 7 RE 24K 3l AMKL
HABE AN oA AR S B SE R, P PAKL () 5 6 Ak 1T
e 21 AMKL (94 305 5

FIZEMRZE ATV IR 25 e

TEE TR TR AR B0 SRR ST/ R
35 AN T TR R AR S SO (L ST/
TR 0 S0 A IR P 2 VR VT A B SRR T 2228 95 5

2 % X

[1] Nurhayati RW, Ojima Y, Taya M. BMS-777607 promotes mega-
karyocytic differentiation and induces polyploidization in the
CHRF-288-11 cells[J]. Hum Cell, 2015, 28 (2): 65-72. DOL:
10.1007/s13577-014-0102-2.

Wen Q, Goldenson B, Silver SJ, et al. Identification of regula-
tors of polyploidization presents therapeutic targets for treatment
of AMKL [J]. Cell, 2012, 150 (3): 575-589. DOI: 10.1016/j.
cell.2012.06.032.

Dhenge A, Kuhikar R, Kale V, et al. Regulation of differentia-
tion of MEGO1 to megakaryocytes and platelet-like particles by
Valproic acid through Notch3 mediated actin polymerization[J ].



FAE M 24 2022 4F 6 H A5 43 5456 Chin J Hematol, June 2022, Vol. 43, No. 6

-505-

A
A A AR
RS SR SN SR
RO O

R

AR ERaD an an e C-0H

CHRF CMK

I CHRF [O CMK

353 W
(=] (=]

DNA&#E=8N (%)
S

(=}

o

ML (%)

PAKI1%E A &RiA

I CHRF
O CMK

H CHRF O CMK

A Western blot 7l PAK 1 FITTERRE B : 78 143 PAK 1/ACTIN FY Western blot 25757 B K FE(E 3 C : R U4 LA 73 8% shCtrl Fll shPAK 1 Jii ki
) CHRF F1 CMK 4l L[ 224544 ; D PE-Annexin V 4 €8 3 204N I A A IS shCtrl F1shPAK 1 SR 1 CHRF A CMK 4 1=, S5 X IR
I ,*P<0.05,"P<0.01,°P<0.001

(4]

(5]

(6]

(7]

(8]

(9]

[10]

Elo

Platelets, 2019, 30 (6): 780- 795. DOL 10.1080/09537104.
2018.1528344.

Ye DZ, Field J. PAK signaling in cancer[J]. Cell Logist, 2012, 2
(2): 105-116. DOIL: 10.4161/c1.21882.

Kumar R, Sanawar R, Li X, et al. Structure, biochemistry, and
biology of PAK kinases [J]. Gene, 2017, 605: 20-31. DOI:
10.1016/j.gene.2016.12.014.

Kim JH, Choi HS, Kim SL, et al. The PAKI- Stat3 Signaling
Pathway Activates IL-6 Gene Transcription and Human Breast
Cancer Stem Cell Formation [J]. Cancers (Basel), 2019, 11
(10): 1527. DOL: 10.3390/cancers11101527.

Kosoff RE, Aslan JE, Kostyak JC, et al. Pak2 restrains endomi-
tosis during megakaryopoiesis and alters cytoskeleton organiza-
tion[J]. Blood, 2015, 125(19): 2995-3005. DOI: 10.1182/blood-
2014-10-604504.

Pandolfi A, Stanley RF, Yu Y, et al. PAK1 is a therapeutic target
in acute myeloid leukemia and myelodysplastic syndrome [J].
Blood, 2015, 126(9): 1118-1127. DOI: 10.1182/blood-2014-12-
618801.

Vagapova ER, Lebedev TD, Tikhonova AD, et al. [ High Expres-
sion Level of SP1, CSF1R, and PAK1 Correlates with Sensitivi-
ty of Leukemia Cells to the Antibiotic Mithramycin| [J]. Mol
Biol (Mosk), 2020, 54 (3): 522- 528. DOI: 10.31857/
S0026898420030192.

Chow HY, Jubb AM, Koch JN, et al. p21-Activated kinase 1 is

required for efficient tumor formation and progression in a Ras-

[11]

[12]

[13]

[14]

[15]

U PAK 1 f& CHRF Fll CMK 4I 1% 22 5 (R 23 A FII 1223 B (S0 5 3 1)

mediated skin cancer model [J]. Cancer Res, 2012, 72 (22):
5966-5975. DOI: 10.1158/0008-5472.CAN-12-2246.
Deacon SW, Beeser A, Fukui JA, et al. An isoform- selective,
small- molecule inhibitor targets the autoregulatory mechanism
of p21-activated kinase[J]. Chem Biol, 2008, 15(4): 322-331.
DOI: 10.1016/j.chembiol.2008.03.005.
Dang J, Nance S, Ma J, et al. AMKL chimeric transcription
factors are potent inducers of leukemia[J]. Leukemia, 2017, 31
(10): 2228-2234. DOIL: 10.1038/leu.2017.51.
Gangat N, Marinaccio C, Swords R, et al. Aurora Kinase A Inhi-
bition Provides Clinical Benefit, Normalizes Megakaryocytes,
and Reduces Bone Marrow Fibrosis in Patients with Myelofibro-
sis: A Phase I Trial [J]. Clin Cancer Res, 2019, 25(16): 4898-
4906. DOI: 10.1158/1078-0432.CCR-19-1005.
Peyressatre M, Prevel C, Pellerano M, et al. Targeting cyclin-
dependent kinases in human cancers: from small molecules to
Peptide inhibitors [J]. Cancers (Basel), 2015, 7 (1): 179-237.
DOI: 10.3390/cancers7010179.
Ru YX, Zhao SX, Dong SX, et al. On the maturation of mega-
karyocytes: a review with original observations on human in vi-
vo cells emphasizing morphology and ultrastructure [ J]. Ultra-
struct Pathol, 2015, 39 (2): 79- 87. DOI: 10.3109/01913123.
2014.980482.

(Ui H #1:2021-12-01)

(ARG T



