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Abstract :Objective

To investigate effect of Ku80 on esophageal carcinoma cells and its transplanted

model sin nude mice, inhibition of Ku80 expression by shRNA vector was used. Methods shRNA- Ku80

vector was constructed , usng RNA interference technology. The effectiveness and feasbility of RNA in-
terference were confirmed by Western blot and RT-PCR methods. Efects of slencing Ku80 by shRNA
on esophageal carcinoma cells and its transplanted model sin nude mice were investigated by MTT assay ,
Colony formation assay and inhibition of tumor assay invivo. Efectsof slencing Ku80 by shRNA on cell
cycle and apoptoss were observed by Fow cytometry analysis. Results ShRNA- Ku80 vector was corn-
structed success ully. Slencing Ku80 by shRNA inhibited esophageal cells growth in vitro and in vivo.
Slencing Kug80 by shRNA made cell cycle arrest in G/ M phase and enhanced apoptos sinduced by radia
tion. Conclusion  Ku80 plays a role in occurrence and development of esophageal cancer , inhibition of

KuB80 expresson by shRNA may become a target of gene therapy of tumor.

Key words:shRNA ; Ku80 ;proliferation ; Apoptos s

shRNA Kugo Kuso
RNA , shRNA- Ku80 Western blot RT-PCR RNA
MTT shRNA Kugo
shRNA Kuso
shRNA- Ku80 shRNA Kug0o
shRNA Kuso GIM Kugo
,ShRNA Ku80
:shRNA ; Ku80; ;
:R735.1 A :1000-8578 (2008) 12-0862-04
0 , shRNA
Kus0o Ku70/ 80 , Ku80 ,
) , Ku80
(1 Kuso
: DNA )
(NHE)) V(D)J Ku80
2l , Kugo
[3] 1
1.1
:2008-01-24; :2008-05-17 RPM11640 (Gbco) (Bio-
:300192 , whittaker) , Lipofectamine2000 ( Invitrogen) , BCA
(* 1121001 , ( ), Kuso
) (1975) , , (Cell sgnal) , B-actin
DNA ( ) ,shR-



2008 35 12 - 863 -
NA- Kuso 10°/ ml 96 , 200 1,
:ShRNA-H :5'-CCAAATCCTCGATTTC , 1357
AGAIICAAGAGATCTGAAATCGAGGATTTG 2001 BEmg M)MTT, 4 h
G3 ,sShRNA-K:5-GGAA TTACCGAACA GCAA , DMSO 150M |, 10
A ITCAAGAGA TTTGCTGTTCGGTAATTCC - 3’ min, 570 nm ,
Kuso 619 639 (A) (2 (10%)
1480 1500 100 mm , 14 ,
shRNA-SC: 5'- ,0.5%
ACGTGACACGTTCGGA GAAIICAAGAGATT ( 50 )
CTCCGAACGTGTCACGT-3 1.7 Kuso
1.2
EC9706 24 h ,
: 10 % RPM 11640 PBS , 75 % 4 ,
37  5%CO: , ,PBS 2 | 0.2 mg/ ml
1.3 shRNA RNaseA PI (copg/ml) , 4 30 min
24 EC9706 (2 x , 8 Gy *'Cs
10°) , 24 h opti-MEM 100 , 24
pl/ 1 h, Lipofectamine2000 shRNA h, , GENMED-TUNEL FACS
EC9706 ( ),
48 h, 600 g/ ml 418 1.8 Kuso
, 3 ,10
3000 o/ ml (418 SPF Bab/C 15
: 4 3
1.4 Western blot Kug0 , PBS 1x10'/
, BCA ml 0.2 ml,
, 30M g ,10 %SDS , 4 .V
, PVDF , =1/ 2ab’ (V ,a b )
50 g/ L TBS T4 ,
Kuso (1:1 000 ) 1.9
B-actin (1:400 ) 4 3 +
TBST 10minx3 ,
(1:5 000 ) 2h, TBST 10 ,P<0.05
mnx3 (ECL)
2
1.5 RT-PCR Kus0 mRNA 2.1 shRNA Kug0
RT-PCR Kug0 mR- Western bolt , shRNA-
NA B-actin Ku80 5 - H2 shRNA-K3 Ku80 ,
GGGGTACCA TGGTGCGGTCGGGGAAT-3 ; 63% 50 %(P<0.01) Kug0
5-GCTCTA GATCCCCATACATC RT-PCR shRNA- K3,
CACGAC3 2 200 bp P-actin H2  Kus0 mRNA (P<0.01),
5-ACCGTGGA GAA GAGCTACGA-3 ; 58% 84 %, 1 ShRNA- H2
5-GTACTTGCGCTCA GCGGA G3 482
bp 94 ,60 72 , 35 2.2 ShRNA-H2
PCR 1% MTT SshRNA-H2
1.6 Ku80 , ,
(H)MTT : 2 x shRNA-SC :



864 - 2008 35 12
2a : ,ShR- Ku80
- b
NA H2 ( P<0. 01) ! ~2.04 -a-control ' 2.0
E1.81  -ashRNA-SC 24
shRNA-SC ) 2b E 1.6 T ShRNAH2 £ 1.6
trol SC HI H2 K1 K2 K3 g1z £ 1) -
contro! _H2 21.01 A5l
g control SC K3 H2 5081 = 08
o= U 204 =D () 44 e
- - Ea5 ] 20,
B -actin L s . P 482bp' : I I B -actin = 8{] 2

B 1 shRNA #)#] Ku80 & H F&i%X#1 KuB0mRNA & &
Fig 1 Expression of Ku80 protein and content of
Ku80 mRNA was inhibited by shRNA

-a-control

I8 a . b
| -a shRNA-SC
£ 20{ -e shRNA-H2
=
2 1.5
8
2 1.04 .
£ 0.5 ll‘
2

0.0—— i
<701 234567 8

“ culture days control shRNA-SC shRNA-H2

** . P<<(0. 05 vs control group

B 2 shRNA-H2 M @ ERAMEK
Fig 2 Growth of esophageal cancer cells was
inhibited by shRNA-H2

2.3 shRNA-H2
shRNA- H2 S
(P<0.05) ,
8Gy

G/ M , shR-

NA-SC , 3a

24 h,shRNA-H2
(55.6 £5.52) %, (14.7 £ 2.55) %, shR-

NA-SC (15.9+3.75) %,shRNA-H2
3.8 (P<0.01), shRNA-SC
, 3b
a b

70 mm control 60 *
60+ =3shRNA-SC 50- ——
50 3 shRNA-H2 ;\: 40- e

£ 3 30
20 G
10 10
0 0

G2M control shRNA-SCshRNA-H2
*: P<0.05 vscontrol group

3 shRNA-H2
Fig3 Hfect of shRNA-H2 on cel cycle and
apoptosis of esophageal cancer cells
2.4 shRNA-H2

Gl S

ShRNA-H2 (P<
0.01) , shRNA-SC ,
4a shRNA-H2 ,
66 %(P<0.01), shRNA-SC
, 4b
3
Ku80 )
shRNA- Ku80 ,
,

© 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved.

0 4 8 1216 20 24 28 ~ 00

! control shRNA-SC shRNA-H2
Time (days)

** 1 P<0.05 vscontrol group
4  shRNA- H2
Fig4 Hfect of shRNA-H2 on growth of esophageal
cancer xenografts in nude mice

shRNA Kuso

Zhuang ' SRNA
Ku80
Uegaki ™

Ku80

Ku80

(1)
Ku80
G/M ,
, Kugo G G
NHE) (1
, DNA
) G S

Ku80
G/ M ,

, G/
M (2)
Ku80

Ku80
7] Kug0
(4) Kuso
HER2 NFkB EGFR P50
(8] Ku80

,ShRNA Ku80

G/ M ,
, Ku80

[1] Mimori T, Akizuki M, Yamagata H, et al. Characterization
of a high molecular weight acidic nuclear protein recognized by
autoantibodies in sera from patients with polymyostis sclero-
derma overlap[J]. J Clin Invest , 1981, 68(3) :611-620.

[2] Skorokhod OM, Kravchuk IV, Teleheiev HD, et a. Role of

http: //www.cnki.net



2008 35 12

865 -

(3]

[4]

[5]

Ku protein in norma and cancer cells[J]. Ukr Biokhim Zh,
2006, 78(5) : 5°15.

Gullo C, Au M, Feng G, et a. The biology of Ku andits po-
tential oncogenic role in cancer [J]. Biochim Biophys Acta,
2006 , 1765(2) :223-234.

Zhuang L , Yu SY, Huang XY, et a. Hfect of Kug0 expres
don inhibition by RNA interference on proliferation of cervica
carcinoma cell line HeLa[J]. Ai Zheng, 2007, 26 (3) : 252-
257.

Uegaki K, Adachi N, S S, et a. Heterozygous inactivation
of human Ku70/ Ku86 heterodimer does not affect cell growth,
double-strand break repair , or genome integrity[J]. DNA Re-
pair (Amst) , 2006, 5(3) : 303-311.

(6]

(7]

(8]

Thacker J, Zdzienicka MZ. The XRCC genes: expanding roles
in DNA double strand break repair[J]. DNA Repair (Amst) ,
2004 , 3(8-9) : 1081-1090.

Bailey SM, Brenneman MA , Habrook J, et a. The kinase
activity of DNA-PK is required to protect mammalian telo-
meres[J]. DNA Repair (Amst) , 2004, 3(3) : 225-233.

Kim H. DNA repair Ku proteinsin gastric cancer cells and
pancreatic acinar cells[J]. Amino Acids, 2006. Dol 10. 1007/
s00726-006-0411-1 (Minireview Article) 2008, 34 (2) : 195
202.

1. , ,

3. ,

4. ,

( )
126.c0m) ,
, (1)
: 1 (3)
116
1430079
/ :027-87670126

Email : hongwul222 @126.com
. http :// www. ZIfzyj. com

(hongwu1222 @

;(2)



