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siRNA 43 #7 nm23-H1 EFE S5 A BHEHEEAmHIXH
Analysis of The Relationship Between Nm23-H1 Gene and
Human Chronic Myeloblastic Leukemia Using SiRNA
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W E gt Fidted am23-Hl A B W siRNAs A9 K om23-HI A E S AR HBER O 2RL AL R, R RN E
HBR i 3% siRNA A #) . 3% AR E e b 8) siRNA B lipofectamine2000 $% F AIZ M3 12 & iz 5% fm J0 Bk K562. 4% ¥: 5 24h RT-
PCR #2#) nm23-Hl mRNA KF T 4L 8 4 5 48h & 8 WM 2 k408 nm23-HI & & &k . MTT i 4880 8 5k & 24h 48h F 720 4
# SiRNA #F KS62 A 4 K 49 Foir. 3 & siRNA & ,siNMS26 688 2 47 3 K562 28 nm23-HI B B & 3% # 5§ «iNM526 9 K562
mp R ded . KW TA 23 Hl ARG AEFFE KS62 mARMAsHEMN FPRET K62 mMme B HAEL . nim23-Hl
EEH TRAAGLBEABLEST TRS.

E@R nm23-H1L A E, siRNA, ABHRMME G fp, K62 Ml
GESHEE RIN.1 X EERIRED 4 I EHS 1000-3061(2006)03-0403-03

Abstract To investigate the relationship between nm23-HL gene and human chronic myeloblastic leukemia we designed siR™NAs
which target nm23-H1 gene. According to the principles of designing siRNA, we selected three siRNAs and transfected them into
K562 cells by lipofectamine2000. The expression levels of nm23-H1 mRNA were detected by reverse transcriptase polymerase
chain reaction after transfection for 24 hours. The expression levels of nm23-HI protein were assayed by immunocytochemical
method afier transfection for 48 hours. And after transfection for 24 .48 and 72 hours, ceil proliferation was determined by MTT
method . Among the three siRNAs, siNM526 can effectively inhibit the expression of nm23-H1 on mRNA and protein levels. The
growth of K562 cells was suppressed after transfection of siNM526 . These results suggest that low expression level of nm23-H1 in
K562 cells inhibited cell proliferation, namely reduced ma‘lignant degree of them. Therefore nm23-H1 gene might be a potential

target of leukemia treatment.
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. PAMFEN am23-H £HEEFHRFARA
TR MR . M RERKFFNTFRERHA,
EFLIRE e WE. FrEEnEtEains
WA LR P, m23-Hl EEAMFRAKESEBIEMNE
HEFSAMAL T HEORK. EAKERZSN0
BAPES , om23-Hl ZAMREASEHEERLE
WA SRANGEH@MERMERXR . HFET
nm23-Hl BEHSAMMBEHXFR, K& T 8m
nm23-H1 B E B siRNA , B2 i 55 3 A 18 4E 88 1% 1 s
4 Bk K562, W2 T 3K nm23-H1 EFH % K562 41 i
£ KRB0 .

1 #E5F&%

1.1 ##

AP PR T O RR A AR Bk KS62, B RIA A
d2GFP, RALA nm23 B HLIK , B3R 3 (R4 R
iGg) 1 A& H {7 {& #F: TRIol & M. f5 /&
lipofectamine™ 2000 ¥ F Invitrogen %> 7] ; H % siRNA
A Invitrogen 7> 8] & A ; RevertAid™ M-MulV & §% %
BEM B Fermentas 7% B ;2 x Tag PCR Master Mix I 8
EmR AR AERARPCR TS Md E1E
EMTRAAE B EEHE L sPool KA &Rt R
B A B AR A PR 4 A 7 dh s Opti-MEM XK [ 75 35 9%
B Gibeo 23 B 7= 5 s MTT #3 K 5 Sigma 28 7 7= 5,
1.2 A&

1.2.1 X siRNA f1 it BR4E siRNA RIT RN,
Bt IR & A X SiRNA: (D7 mRNA B4 5 X A 3
BAARGH 20~ 2t WIFHL LHZR 31 T i
75 M E; QG C ERBE30% ~60% Z 6 OKR
XHE 5B ES A, B LHE 57K oG 4nt B9 GC F R D
T 3K 4nt 89 GC TR ;QBR GCCHH A, L%

R siIRNA MR SE O @ it BLAST B RV 51 5
Hib X BRRFERRESE,

F1 HMXSRNAFF

Table I Related siRNA sequences
Construct siRNA sequence
siNMB0 -GAA CCA UGG CCA ACU GUG ATT-3
-UCA CAG LTC GCC ALG GUL CIT-3
siNM497 SCLG GUA GAL UaC ACG AGC UTT-Y
sINM526 "-GUG GAU CUA UCA AUG ACA GTT-3

-CUG UCA UTC ALA GAL CCA GTT-3'
-LLC UCC GAA CGU GLUC ACG UTT-3
"-ACG UGA CAC GUU CGG AGA ATT-3'
siGFP 5'-(AA GCA GCA CGA CLU CLU CTT-3

5-GAA GAA GUC GUG CLG CUL CTT-37

5
5
5
5-AGC UCG LGL AAU CLA CCA GTT-3'
5
5
Negative control 5
5

1.2.2 #PRRE . KS62 MM 2 x 10°/mL B &
fF 2R, Bl Iml.. HFF 24h BNSEHIEL A,
1% % (AT BE4H | lipofectamine2000 %f BE 21 . d, GFP %} BB
#H ., GFP N siGFP Xf 18 25 1 FA 44 3 B¥ 4B ( Negative
control ), 3 % 40 f 4% siNMBO, siNM497 1 siNM526
e BICHNEEREHTE N 5% B CO, 5
o/ A T B S IR ShL AN AL E 0% B 4
M H 1640 35350 0.5mL., HkSE S 24h 5, %%
BB T WE RT-PCR Kl nm23-HI HBRRENE
16:48h F5 2 4 MO 1k 5 o RO 48 L NDPK-A %
Y iuE Rt
1.2.3 ¥ F 8 RT-PCR ¥ nm23-H1 HE XX
LRI

(1) RNA & BU. Trzol ¥ 12 BU 40 i & RNA,
BECKMAN DU 40 BRI BB E B AT E T E R
i,

(2)WisE F A TE PCR R B B A & RNA
6pL 1 oligodT 1pL,70°CHEM Smin 5 B K L ; 25 K%
ZfFT A S x RT & vhil 4pL, 2. 5mmol/L. dNTPs
8L, 37°C K% Smin, B /5 I A M-MulV % 5% % &
1pl, S & F1 4 20pL. 42°C 60min f5,70°C 10min K
E W REELACHH. RT Y - 20CREEH.

(3)PCR [ : BX RT /=45 (cDNA) 2uL, 2 x Taq
PCR Master Mix 10pL, + F #5197 (20pmol/L) & 1uL,
A 3dH,0 #F £ F 20pL, B PTC-200 & PCR X #1748
. PCR &M R :94CH A min; Bifg 94CEH
405,56 CIR K 40s,72°CHE {8 40s, 3£ 30 MEHK B S
T2CHEH dmin. PCR Y ERETEH A 1% BH g
BEEERS L e Pk, 2t SynGene GeneGenius %% B i 18 7+
RS B8 E & HE am23-H1 & B-actin £ 8
BIRFE 31 E nm23-H1/B-actin {§ .

F2 PCRYBZHAMIIBEHAER
Table 2 Primer sequences used for the PCR amplification

Construet Primer sequence

am23-H1(186bp) 5" -TTAATCAGATGGTCCGGCAT-Y
5-GATCTATGAATGACAGGAGG-Y
5 -GTGGEGLGCLCCAGGCACCA-3

5 -CTTCCTTAATGTCACGCACGATTTC-3'

B-actin(545bp)

1.2.4 A ML 5 R 4B P NDPK-A :7.%1‘3
F)E4k « FE s 11k SPO001 iR R BT HR R - (

O ESHMAM,PBS ¥ 3 K. 2)HiER PBS i%
MM GidE,. kR EREE¥XT. @)?"ﬁm 4CHEE
10min,PBS Mt 3K, AR T8, W3% H,0, BF

Smin, ZE 1B Kt , PBS B Smin. (5 rFE?IEE Al
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M TER, LEBE 15Smin, fZ, 0%, 6@ M
RAA nm23 P REH K, REET 4CHEFTIR.
(7)PBS M3 ,3min x 3 W, B)FMEEIR —$1,37CH
# 1h, (9)PBS M¥E,3min x 3 K. (ODAB B A E
. (BXRKFTEL Y, WE, AR,

1.2.5 MTT #4758 siRNA 3F K562 A KK
B K562 A LL 2 x 10°/mL B9 % BE 80 T 96 L
W, 85l 100pL, ERAMBAENBH THEHAAR
[R5 Jin A # [R] 3% BE #9 siNM526 #1 Negative control; &
B RAMASERHRRERE. EHF 2GS
Hi#t 47 MTT & # €. MTT ¥ E: I A MTT & &
(5mg/mL)20pL/FL, HH 4 B, ,37CHEREF 4h,
1000t/ min #.L> Smin, 3 % b, B0 100uL 15% SDS
0 10pL R, OB &, T BIO-RAD 550 B! B§ 47
Lk 5700m TR M EFL A H(Z2HEK 6300m),
ETFHARXTEEKMEIE.

R MR (%) = AT ATH o,

1.2.6 Sit#F4E TALERBEEUYE + fnEx
R, NLFA SPSS FAT KL BB, RASLERS
E 7 (one-way ANOVA) i E AR ERNBHFH,

2 £R
21 ¥ZERRT-PCREN nm23-H1 EAREM
T

WHE 1 R, om23-HI £HET =W KN R
186bp; FIZ M8 B-actin ¥ 3 = Y1 14 K/ K 545bp. A
1 %t B8 4 ( Negative control) . lipofectamine 2000 %1 #8245
iz [ Xt A B K562 4 B nm23-H1/B-actin {8 4 5
$0.90.0.91.0.89, ¥ § siNM8O0. siNM497 , siNM526
#) K562 40§ nm23-H1/B-actin {85 0.89( P > 0.05) .

0.72( P > 0.05).0.31 (P < 0.05), & il ® 7] 1§
siNM80 .siNM497 Hl siNMS26 I B B3 M 1%.
20%F 66% ,3 % siRNA 7 siNM526 % K526 £ il
nm23-H1 EEZEHHDHBRREAIAS .

1 2 3 4 5 6 7

1 RT-PCR £ K562 488 nm23-H1 mRNA 2EHEN
Fig.1 Expression of nm23-H1 mRNA in K562 cells
detected by RT-PCR
1: DL2000 markers; 2: transfected with siNM80; 3: transfected with
siNM497; 4: transfected with siNM526; 5: transfected with Negative

control; 6: control{ added lipofeclamine 2000) ; 7: untreated.

2.2 BB EFRMAMEP NDPK-A RiXH
T

@2 iR, 28 A5G, 5 A X AR R
HP MR SR KE A, HE S sinms526 4 JLF
BT PEEL 55 B siINMS526 41 K562 40 jfid
NDPK-A EHARZEZFI TEFEHBHME,
2.3 ¥ sINMS26 3 KS62 SRR E KRN
2.3.1 F R SiNM526 XA MTE S R R R
siNM526 f5 24h K562 I &R AR K24k, mE 3
B R, %5 EL X R4 A B 44 3 BE 4 K562 4R i & KR IE,
Mk BT, AT AR, 4 KR A siNMS26 B
YER T, KS62 40 Ml o 3L 3% & 5B {k 69 48 i K 41 At &
FLOABRARE R RRARE, RELEER.

B2 RAMHERLFESREN K562 410 NDPK-A & H i %55 ( x 200)
Fig.2 Expression of NDPK-A protein in K562 cells detected by immunoeytochemistry( x 200)
A:untreated; B:transfected with Negative control; C. ransfected with siNM526.
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B3 HMESMETRENRIE K62 WL B ( x 100)
Fig.3 Morphological change of K562 cells observed by inverted microscope( x 100)
A:untreated; B:transfected with Negative control; C. transfected with siNM526.

2.3.2 Y siNMS526 X 40 il A K B9 3 0 4E T MTT
BAE R A 4, 7% 0 siNMS26 4 K562 BB EKE
—E RO 4 L, E S B /5 24h . 48h.72h 18 4 R
AEETEHSHBRAREHBERITEER(P<
0.05),ZAMBASHAEMBMAEERLE EH
(P>0.05), ¥4 24h.48h.72h #94 K 1P H FE 4 51

H16.7% .26.1% 1 20.0%
1.21r

Lof
osf
2
206}
<

o2} —+—blank -8 Negative control —4—siNM526

=]

2 a8 7
i

P4 MIT 2 MF 5 siNMS26 X4 K562 #RARAE: K B3 B4F A
Fig.4 Inhibitory effect of siNM526 on the growth of K562
cells measured with MTT colorimetric assay

3 it

siRNA BRIEFRMHARBS. ER 21 ~-23 1T E
HREOGWE RNA,TTESHFZENERTR. €
SBEFMEREE R SHEE BERTR X
BERILIMRBRROERETEREEREERMEK
Y EEEDESHMEEBRTNANIR, HA
ShEFRIE siRNA FRESFHAMKRARRT PHA
BER ZHARAEZRAAEEHAXXERNSFNE
w ) R et A ms 9,22 SREKRSR
fIFE AL ber/abl A EH , HABOBASELT TH
AT B R AP T, Schen'™ & 46 H 1)
ber/abl £ Y siRNA ¥ A8 ¥ O MR &8 & EA

AEAEEREO R ARE S, TREAKRM
ber/abl Rk, MR A KA ZRWH . 5, BE
P! Wit 3 & M T B &L ber-abl mRNA £
siRNA, 34§ H 3 A FORL pSilencerl .0 U6 FBRIEH
T pBCR6, B i 5%+ K562 4HfR, FEF5 ¥/ 48h.72h
£ 3 B 50 ber-abl mRNA K siRNA Rix 8k A Bk
S KS62 AT, XHERHERT siRNA B E
WA EEER RS FREBTH—TH IR
B FE#E T — &M #1T siRNA BT, 0
http: //www . wi. mit. edu/res/res . himl, 8 & 3L 7E tb 4
PR, BT A9 siRNA 20 B &, B2
blast #47 L3 , HEBR antisense $§ K S' 3 iELE 8 N8
ES5HAAEEARXE siRNA; HER (T — B ELE 14
IRESHMBEERMYK siRNA, &E, &2k
318 3 &K siRNA HFTER. HRER.3 FsiRNA W
siNMBO 1 siNM497 W FI B R A KW &, m
siNMS26 M A B B # H T nm23-H1 2 HB X
BaWMEETSEE TEANESAR,. ARKY
siRNA 7EXT nm23-H1 2 EH K £ AR &= EFFH
MRS -EKEW EMEERRMMEIER. i,
B ¥ Ut Negative control BJ Bl # Xf BB A R
lipofectamine 2000 Xf 8 41 B9 nm23-H1/B-actin {8 L%
AxRARE XTERARAMARER FEZ
B =ERE BEXMREEAMLUEZNEEA.
23 ZER - EERHNER KEG™Y
NDPK fEN—FEH MM, § E e R
4L — % B8 & # (Nucleoside diphosphate, NDP) 1 =
PEMi % 1 (Nucleoside triphosphate, NTP) 2 {6] #) 8% &
BB AR AR A NTP % B . Roymans
U 4% 0 NDPK FE 811 Rac/Rho [ 5 BB AR
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M K F iz 2. NDPK 0] & Tiaml %54, £ M
Tiamt ) GDP 224 th gk . 88 # FH 1} Sre &5 Tiaml 4%
BHERAY XA ERRLNEOES
P14 GTP/GDP ~F fl7 , & ¢ fH 1k Rac/Rho i 12 59
M. RMREI, 5 YT «iNM526 11 K562 41 I 1% 7
WIS A0 AR ARG O, A AR B b A0 B A e B
BR R MERTMER. SWER, TR
siRNA ¥ nm23-H1 BN LB G, NDPK-A T AR & 1k
WHNES, SR EAE-- 2 REEMRES CTP/
GDP B F o 28, Sl X B I MRS B 45 & F kel
A2 Bk IR AR A OTE AT K562 o Mg Y
TEH . B EAALE.EAERE NDPK 5 HAt
HERESYESE M WM IER, Ry
NDPK 2 (U EH B ER, &2 JF X" haE, H B &
HLHIE A it — 2 897 -

LK EFE WA S C PR nm23-Hl
EREIHEANRAREK P ERE (R MRIERH
BIPE M, ifi B R S0 RNA &R IR nm23-H1 BRE %
W —E R - M WA S
MBI . R R M BIEE T am23-Hl
ENXESGAEBEMESLFHIEMRXE, FAD
—MITEIESE T nm23-H1 B H 240 B 9 A K 4y 20t
RETEMEERERH. M om23-H1 5 5 (5 40 58 5
XA EHEHEBMERAT am23-H Z B K 9] Gk
ABRFHMBEIREEN - ARG TES.

BEFE" {5 «iRNA X805 B 50 ) s R
HESTRIER, SR XEBAH L, RNA B H
% HE M TR B — e Bl o N B 5 %
BOAHERBER ERIMESERHES, X
mRNA K R AR % . k% 5 AL siRNA fE R
HH A AR A REER, A5 R Es
W siRNA B8 A/, 5 5 P, UM 5%, H HAF
MR —FnE. b —F Rk HiRE T
MR AT RN MR R, IRt iR
e 8 RE A B RR A I H AR R R A M 4 M bR .
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