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Down-regulation of Ku70 facilitates the recruitment of DNA damaged binding
protein 1/2 at double-strand break DNA

Zeng Beilei, Yang Dejuan, Luo Xinrong, Ren Guosheng, Cheng Qiao ( Department of Endocrinology and Breast Surgery,
Chongqing Key Laboratory of Molecular Oncology and Epigenetics, the First Affiliated Hospital of Chongqing Medical University, Chongging,
400016, China)

[ Abstract | Objective To study the binding affinity of DNA damaged binding protein 1/2 (DDB1/2)
complex to double strand break (DSB) DNA and explore the effect of DDB1 down-regulation on DSB repair in
the absence of Ku70. Methods Recombinant adenovirus containing shRNA targeting human Ku70 was
constructed to silent Ku70 in human breast cancer cell line MDA-MB-231. The cells were treated with
bleomycin or neocarzinostatin to induce DNA DSB. By use of fractionation protocol, the recruitment of DDB1/2
to chromatin was investigated. And the affinity of DDB1 to the cell nucleus in the absence of Ku70 was
analyzed by in situ extraction and immunofluorescence assay. The dephosphorylation of y-H,AX was also
assayed in the absence of DDB1. Results The protein level of Ku70 in MDA-MB-231 cells was significantly
down-regulated on the 4th day after adenovirus infection, and reached the lowest on the 6th day. Compared
with Ku70 normal condition, Western blotting showed that DDB1/2 was mainly distributed in the cell fractions

closely bound to the chromatin in response to DSB, and immunofluorescence assay showed that the affinity of
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DDBI1 to the chromatin was increased as well in the absence of Ku70. And Western blotting showed that the

dephosphorylation level of y-H,AX was significantly affected by down-regulation of DDB1 in the absence of

Ku70 (P <0.01). Conclusion

Down-regulation of Ku70 facilitates the recruitment of DDB1/2 at DSB

DNA, and DDBI down-regulation affects DSB repair efficiency, indicating that DDB1/2 may be involved in

Ku-independent DSB repair pathway.
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F=T & 10% 4 103 i) RPMI1640 #5555, 37 C,
5% CO,MF TG F%. WM, i 50% fl & J5 , B
Ku70shRNA [t 25 4 MB231 Z0ff, 76 4 .5 .6 d 43
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MMS (10 mmol/L) #b¥H 1 h LLiFS: DSB 1, SSB( single-
strand breaks ) J& Ji, B J& W 1~ 85 52 W, B 85 57 ML T 0K
1,4 °C PBS Bk 2 W AR T IS T 1.5 mL Ep-
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0.05% NPAO 2 [ i I R AL B 61 7)), 7240 TR )
J5, BT UK E S min, 7E 4°C B0 AL 3 000 x g #.0
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M 2 -1 A B L 4 1) w5 B i 1,24 ho g, it
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150 mmol/L NaCl,1 mmol/L EDTA ,300 mmol/L sucrose,
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IKFIFR T 9,6 d IR E R ARKF, Ku80 5 FH7K-F F A
B gz 8,8 d JFHMITRIET:, N2 GAPDH
HEHRRBEAUWZ(E ),

1 2 3 4

Ku70(70 X 10°) > | it G S

Ku80(86 X 10°7)— | e s

GAPDH(36 x 107 --- el

1 ~4. Ku70 shRNA Jom & 2 e s 0.2 4.6 X
El 1 Western blot 1l Ku & Rk F

2.2 EH LT DDBL/2 R DSB #i4s 4 & B 4&

%A Bleo AbFRET, & A K £ B 8 1) y-H,AX %
£, DSB B FE 1 Ku70 EF /4 1F fraction] |2, HAlh
Wi 16 5 N F 40 PARP1, DDB1/2, Mrell 14> 7 7E
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2.4 SSBHEFHRERIMSAZOHEERRSE

7 MMS %5 SSB B W5 , 76 Ku70 1F % 09 40 i
i, Ku70 B4R 7E fractionl |2, ToHH I Y (o FR R 4
7 Ku70 155 AR i 79 240 40 B o, 35 K601 21 PARPL
WAL fractiond 7, PR AL, DDB1/2 1 Mrell 3
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%t y-H,AX EHEER K F B0

3 e

R VIBRAE 2 i 4% (NER ) 18 52 1 il W 72 ) DNA
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DNA & &2 3 % 4 % 4 Ui 38 JRE W PARPL &5
DDB2 J& i & % & & W, LA = 5 i 45 DNA (11
#'°, DDB & [/E} PARPL () FirEE N T, 27
£ DSB 5, SSB &4 it 8 v th 2 4% IR REAE FH M R TE 28

AR ZE T I8 Ku70 4 3L5E |, 38 5 SILAC
2SR HA KR Ik, K BTE T 8 Ku70 J5, PARPI
5 DSB JEFI ) $E 3. 23 %, 10 DDB1 25 3 £, FAi]
A O R 26 0 HE AT JE M5 uE. FR A
Ku70shRNA it 2 J8 e MB231 4fi g T 9 Ku70 & 4
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Bz Fid, it DSB i $5 Bleo 5{ Nes i/ DSB &
B o B4R BUER 1, 442 B8 55 45405 e €6 J5 5% R g Pl G 3
BB fractionl 4, 7E Bleo 8% Nes 55 DSB & 4=
J& ,y-H,AX {9 DSB 945 S vh s dn ", B0 A 7
fractiond ', Ku70 P 2 M AZ NI FE 040 T frac-
tiond 1, 3X 54 Ku70 1B NHEJ (1) &4 K 1, 107 %
DSB fit &AL (52 A8 1k, A7 & NHEJ 8 & i 7E &
45 DSB By 3 S . Mrell FZE4MARTE fraction] il
2 M HR @42 a2 R R VI A2y B
WU VA A BERR I 21 e 0 SR 48, AT BB A kg A G
NHEJ, HR J#EM8 5 DSB (e £ ik 12, Mrel 1 {LFE S
JE AN G, W9 4N i v & 4 AE . 4R, PARPL £ Bleo
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AEPRIS R 2 AR TE fractiond Hh, IXCATBEJE A O TC B
Bleo 5, Nes, T i75 5 1) DNA i 451 £ #5 J2 L B0 ik Dy 54
(single strand breaks,SSB) 2y 3, Hi5 519 SSB 5 DSB
HfB 53 A 6 11 5: 1171 PARPL fE 55 SSB
(Y BRIEY) Bk 15 & i 4% ( BER) [ 34 R F, 7E Bleo
AEFR S 2 K SRARTE B Y 5T, 7E Ku70 1E% 19 5%
4F ,DDB1/2 434 T fractionl F12 d7,#275 DDB &5
PIARBALFIE X DNA R 2T SE4E (& 2) . TIAE Ku
THEBEME T, Mrell B & [a] fractiond #3h, 7F frac-
tion3 KHEE A, TR, A HIE Mrell Z: 54K Ku
iy DSB B kA2 0 ARG S W) & o [,
DDB1/2 % fraction3 £ ¥ H vt it 2 T Ku70 1F & 8%
JC DSB fE LT, $7R7E Ku70 GG BT, DDB &4
PIREMS X DNA S B S0 W2, e 4% (0 3R 4

YGIE DDB1/2 JE4HXF SSB ) R 238 241Xt DSB
BN 2, Fe AT SSB i S I-H 3 Y b il R ER
(MMS) 755 Ku 1E % FF I8 240 7= 4= SSB( &1 4) , &
PAE MMS %5 SSB J, PARPL 75 ¥ 41 40 Ml v 35 73 A
IE fractiond T 41 F Frik, X 2 [F & PARP1 2 SSB &
SIS EE ¥, i DDB1/2 il Mrell 353 4ii # frac-
tionl \2 1, $&7RTCiE Ku70 5 575, DDB &5 W #A
Xf SSB A tE 2% . NI HITE Ku70 SRAAFLL T , DSB
A2 SSB 54 DDB1/2 7E45i 15 4 (0 B Y 4 . [
B FRATIE L SR PG IE T 3k —45 8, 4 fE Fr
[#6] 7 HF, A ALV AR A A 1 A T R, Ze bR S e a5
FHIINOEM . B8 PR ASFRI ARG /),
JUBIH R AL ER B A% . Bleo Ab BRI AR, S50t 8.
7N y-Hy AX 2B 5 Y, AR 28 4R i 48 it vh, DDBL (1) 3%
INMFE SR, T8 5, DDB1 (% 5 3 2%, U W] It i DDBI
S5RNYIBEF I/, feie 5 K Brds, SR, 78 Ku70
BRACH AN, 4 f5 DDB1 {5 {R B i {5 5, B H 5 %
WYIBEF B R ETH(ELS) .

PN y-H, AX SRR 1L 55 DNA BUGE T 2416 52 L
[ g AR FATT AT A I y-H, AX R E B AL
Rk St DSB &4 ik #2. DDB1 PTER 40 fe rf DSB
BERCRL IR AR BN, 78 Ku70 IEH R ET,
Jeie DDBI IE# SUBUR 76 Nes 755 DNA XUHE B 24451
PR AT R EEE R ARSL S 57 4 h 5, y-H, AX AR
AR S E A OLT ARSI SRR A S
DSB 7£ 4 h PYREASAF B4, i 15 Jerome 4522 38 43
AIIE 1 BL T DSB &5 s AR AR, [N 7R Ku 1R
fif DDBI 2 I ANFE 0 DSB BB 5 48117, 7E Ku Bl
AIZFAET ,y-HAX BB RALSE B 8 h, X a] LAIH 45

TS T Ku (%) DSB &5 SRR T NHE], 51 8 %2
(S 7E Ku JTERB4 M, R4 DDBI &3k, y-H,AX
£ 8 h R REWE >, W DNA XWU4E 7 2445 5 A Rk 52
J§o I, 7E Ku B40F, T4 DDBL Al LI DSB
&% ,DDBI1 Rl g2 5K Ku 19 DSB 85 %1%

ZE b TR, A HF Y S5 HR BR, T K70 {2 i
DDB1/2 EXU# KT %4 DNA R4 ,DDB B 5l =5
A Ku 1) DSB & a4, SR, FEHARVE - LI
WA 4, {H DDB2 fiEf5 52 PARPL fi{b A& 1 , 1 i
HZ 24k, {0 555 3 DNA 2454, i PARP1 7 Ku70
Bt DSB Ab T b i s B 45 2200, 3R]
HEI R 4 Ku70 J7 DDB &2 449 DSB SE4E X — i 2
] figE PARPL R #1114, 2k 2K DDB &5 Ku70 3%
Fefify DSB 3509 AP £ 557, Ku (9T I H A5 LB
Mo FET RFRATHE L AU I 25 Wy kL SR i —
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