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[ Abstract]Objective : To investigate the effect of nucleophosmin 1(NPM1) on the apoptosis in leukemic cells and the relevant molec—
ular mechanisms. Methods : OCI/AML3 cell lines(NPM1 mutant type) and HL60 cell lines(NPM1 wild type) were served as experi—
mental group and negative control group. Mock group,pGIPZ group,shNPM group were established in the meantime. Expressions of the
NPM1 mutant A(NPM1-mA) gene and protein were detected by qRT-PCR, Western blot and immune cytochemistry. Apoptosis analy—
sis was determined by flow cytometry and Wright-Giemsa staining. The gene and protein expression of apoptosis related molecular
(Bax/Bel-2) was detected by qRT-PCR and Western blot and the activity of p—~ERK was also assessed by Western blot. The percent—
age of apoptotic cells was detected after treatment with MAPK/ERK pathway inhibitor(PD98059) by flow cytometry. Results ; The re—
sults showed significant down-regulation of NPM1-mA mRNA levels (F=20.078,P=0.000; Py, .. anen=0.001, P,z o anen=0.003, Py o
,az=0.333) and protein levels after NPM1 silencing, accompanying by reduce of cytoplasm NPM mutant protein of OCI/AML3 cells.
In OCI/AML3 cells, down-regulation of NPM1-mA resulted in increase of cell apoptotic rate(F=25.236,P=0.000; Py . snen=0.001,
Pz v« anen=0.001, Py . yoz=0.729) and morphological changes including apoptosis bodies under light microscopy. NPM1 gene si-

lencing led to increase of pro—apoptotic protein Bax expression
(F:7'649,P:O'OOO;PM(uzk\.\shV\'PV\’l:O-OISyP]K}IP/\sshNPM:O-OIS ,Prm-kw.mw:

0.984) and decrease of anti—apoptotic protein Bel-2 expression
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PD98059 promoted OCI/AML3 leukemic cell apoptosis (F=25.643,P=0.007). Conclusion :NPM1-mA plays an important role in

leukemic cell anti—apoptosis, which involving MAPK signal pathway and Bax/Bcl-2 expression.
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KA~ B2 & H (nucleophosmin , NPM ) 1 & [A 5¢
AR JE N S P RE 2R AH I I (acute myeloid leu—
kemia , AML) HR H 53R B g B — P o it 22 5,
KR L 309%1, NPM1 A8 S HUE M T
LX) NPM1 & R A 2 i 5T (cytoplasmic NPM,
NPM c+)2 Vassiliou 2P i 44 @ NPM c+/)> B
AU Je Pt 2Rk N IR AR M5 NPM1 58748 7] 5778 B
RE RGOS, A GBI NPM1 587228
A BRI 2 AR R R A R BTG P 3 i
HH c—Myc BURRTE MR, DA A F4 002 20 40 1 8 1 14 7
AHTYE TAE TN, 2013 46 RGBT 3 105 1 B B2 5
JEAE R PRI T NPM c+7E AML i dE 2EpEE, 4R
17, NPM1 S48 75 N AML Hh 240t i A £k e ke
I E SRR R BB, AFSERAERTS NPM1 878 8
FGT AL e 8 T 1) 52 el B HVE AE 19 43 7 1A
FERL . TEARZS 1 I8 AN AR FhESEHE A NPMT %8
AR HAS OCI/AML3TAT IMS-M25 2 R4, Horp
OCI/AML3 4l jfg % B i - 78 NPM1 S AEAH S5
T IR 2. it ATREHLR ] RNA T4
A HL I NPM1 25 [ ) B 2 48 05 75 U OCI/AML3
A, R E TP NPMI 2878 35 11 A 1 1096 41 i
PR, WEE NPM 1 58748 85 6 1 10075 40 L 0 T s
IR R He 1Bl

1 MRERE

1.1 ##

#5 NPM1 JE 5 9 18 9% 3 T 98 2 /& Hs —shRNA -NPM
(shNPM) FIE AR Hs—pGIPZ B0 [ 35 Addgene 23],
1% 955 27 4l Bl BURL pEnvelope F1 pHelper L K A MMiLJ% OCl/
AML3 Atk B 56 [ AR AR A T T S . A2 PERE R
[ 1375 20 A AR HL60 AR 4R Ak HEK293T e [ v A}
b FIHEANMZE, BEZE 1035 (FBS) \RPMI1640  opti-MEM [
H 2% E Gibeo 2AH] Lipofectamine™2000 %4 EESE| Invitrogen
237 RNA HEBURF TRIzol 30055 550 &A1 E i PCR R
& A HAS Takara 208] , St A NPM1-mA £ s BEhUAIA A
28 Abcam A F) ; BT NPM1 52 Behi A (HoiA ke Rk
FEXF NPML BFA: R 1, IR ) Rl 1) NPM1 5828 B 26 11 ) )
1 2 H Santa Cruz AT ; JPiN\ H2AX £ v Bediikig [ 35 =
Cell Signaling 23] . fdi A Bax BLTERERUIA Sadi A Bel-2 B
SEREUA  RITA B-actin B FEREHUIA | L FEHT R 16 LLF

P F 1eC A AT T2 S A A bt N ERK SRt A p-
ERK £ sale il [ 95 [F Bioworld /A 7], Pro-light HRP 1k
2 AR ) £ [ 35 [ Millipore 23 7], 3458 K HRP-
DAB Jic 4 it (63850 £ 1 A6 5 RARAF] . MAPK/ERK 38 f#
I (PD98059) W H 2 = KA W RHE 23wl

12 Fi#

121 ZA0AE 3% HEK293T 4 il Ff DMEM 58 4 85 37 4
(10% FBS) ,HL60 ,OCI/AML3 2§ RPMI1640 5% 4= 1% 77 5
(10% FBS) , 2 FRAIMIE T 5%C0,.37 CHEIEIETAE h 57,
R LB IOM B R IA P AN A H

122 fiik shNPM Fo 4L i IR 4 bk 22 %0 NPMI
P2 A Mg OCI/AML3 41 [RIB FE4E NPM A % 5¢
AR (NPM1-mA ) FIEF A4 R NPM1 25 4, HifP NPM1-mA 5
A FZAAAE TS O T W% shNPM 2k A% OC/AML3 21
JiE NPM 1 278 8 11 A TSR, ARS8 U 37 (A 1P A= RINPM 1
Y HL60 AR NPM1 2828 BAVEAMA X iR 2H , 15 95k
FHBE PR Ye vk il g 15 22 2R TR 2R R pEnvelope 1
pHelper i B % 7R #4218 2:1:1 A9 e HE L% e HEK293T 41
i, R53% 8 h 5 e e iEFR AL T 24 48 h I AERE SR L iE
W, 28 0.45 pum IEES IS IR BRI VR AE T-80 CrkAfh &%
FH. B AR T 12 FLAR, In A L3R il 45 B d T,
[N AR A 8 mg/ml (1SR BRI (— LR et )
48 h JE RN 2 3R (2 pg/ml) R VEAM , 4~6 d JWARARE
S YL AR o SC56 [ B35 ST A e 119 23 16 HRZH (Mock ) |
23 B YL B2 (Hs—pGIPZ) (T4 (shNPM)

1.23  qRT-PCR 25 ZH 400 mRNA AYAHXT 2R KF
AR A 2H IR AR I, 28 Trizol HEHUE RNA | A6 U e & AN 4
JE I RS L cDNA L AHXTE N Z L B-actin i, T
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Tab.1 Primer sequences for gqRT-PCR

FEH E5IFEAI(5°—3") TEUFHI(5°—3")
GTACAGCCAACGGTTTC—  TTCACATCCTCCTC—
New CCTTG CTCTTCATCTT
priy  TEGAGGTOGTAGCAAG=  CTCCTCCACTGCCA
GTTC GACAGA
GGATGCGTCCACCAA-  GCACTCCCGCCA-
fiax GAA CAAAGA
TICTGGC- CACCTACCCAGC—
B2 CTTCTTTGAGTTCG CTCCGTTAT
 TAGTTGCGT TACACCCTT TGCTGTCACCTTCAG—
P ~ectin TCTTG CGTTC
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Fig.1 Knockdown of NPM1 affecting the NPM1 mRNA levels in
OCI/AMLS cells
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Fig.2 Knockdown of NPM1 affecting the NPM1 protein levels in
AML cells
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Fig.3 Knockdown of NPM1 affecting the apoptosis of AML cells
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Fig.4 Knockdown of NPM1 affecting expression of Bax and
Bcl-2 of OCI/AMLS3 cells
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Fig.5 NPM1-mA affecting the apoptosis of OCI/AML3 cells
by ERK signal molecule
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