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[Abstract] Objective To investigate the roles of enzyme DCAF protein-DNA damage-binding protein 1
(DDB1) /cullind (CRL4) complex family members CRL4-WD40 repeat domain protein 70 (WDR70) in DNA repair
process and its mutation in ovarian cancer. Methods Immunofluorescent assay was employed to measure H2AX
(yH2AX) and phosphorylated replication protein A2 (RPA32) formed in siDDB1 or siWDR70 ovarian cancer cells
after the treatments of chemical medicine and radioactive threapy. 5-Brdu immunohistochemical staining was used to
explore the function of WDR70 in DNA replication. The expressions of WDR70 and histone protein H2B
monoubiquitination (uH2B) was measured by immunohistochemistry, the function of DNA repair, expression and
mutations of CRL4 in ovarian cancer were detected by semi-quantitative PCR and DNA sequencing. Results
Immunofluorescent assay indicated that distinct subunits of CRL4 played different roles in checkpoint activation and
H2B-monoubiquitination-depedendent homologous recombination, while the scaffold subunit DDBI participated in
both processes. WDR70 was only required for DNA end resection, chromatin loading of RPA32 and HR. The dose
of WDR70 was not effect on DNA replication. Ovarian cancer had different expression of WDR70 and uH2B
compared with normal tissue, transcripts of WDR70 was diminished or truncated in 50% of ovarian cancer, which
corresponded to multiple mutations. Conclusion CRI4 ubiquitin ligase plays multiple roles in DNA repair and is

critical for genome stability. It may be an potential anti-cancer barrier against ovarian malignancies.
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1.1 #8t

DMEM %% 7% ¥ (Sigma), i 4 Il i (FBS,
Gibco), 0. 25% JE 7 M B ( Sigma), TritonX-100
(Keygen) , [ % 5% i (Promega) , Taq fif (Roche),
/NTF P RNA (siRNA) # 4e 38, 7] ( TurboFect™
Transfection Reagent, Thermo), = # #f ( CPT,
Sigma) ,40 g/L % % H % (PFA, Sigma) , 5-# Jli 4

H2B monoubiquitination CRIL4

DNA damage responses Ovarian cancer

FR W5 E 4% 47 (BrdU, Sigma) , B 2 b 41 & 11 H2AX
(rH2AX) B4t A i #4 (Cell Signaling) , WDR70
Bt AHL 1k (Bethyl) , BEm % (MTT, Sigma) , RPA32
22 R 33 W WERR AL A7 s (RPA32-pS33) fedit AL ik
(NOVUS), B4t A uH2B #i{& (Abnova) , 3% ¢ %
Cy3 FRigHi % — 4 (Sigma) , ¢ 6 % FITC #Ric i B
—¥i (Santa), 4', 6-— Bk F-2-58 L m| gk (DAPI,
Vector) , % )6 & i % (Olympus, BX51) £, 293T
N F Rz 4 Ak . SKOV3, OVCAR-8TR 5} £ 45 44
JH AR R EY S50 40 HeLa A SCI % RAF. 51 ¥H
AR SR A 8 A W H R AT R 2 W) B B
1.2 HpatEss

OVCAR-8TR.293T #2401 % & 10 % FBS
M 1%PiEFE K DMEM 58 £ B 3 360, gk
WG 3 25 40 B BE IR0 b 5 R L PBS E Uk G
0. 25 %0 il 2 FI 74 Ak 3 ~5 min, 58 4 15 57 Hk (IR
S R Y 10 £5) 26 1ETH AL 1 500 r/min g0 5 min,
g b 96 4 K5 75 S B AN M G380 4 i B ) 5 il
.
1.3 EERE

kgt OVCAR-8TR b 51 9 41 il #2 Fh T 71 &
IR 24 FLAR M AR b € H - 40 i %% 1% 45 i Ay
30%~50%), 18~24 h J5#4T siRNA #51y, Hi
HBEANT 30 pL B H 2% ol Opti-MEM [ (Gibco)
A 2 L siIRNACTAEW B D 50 nmol/L) {1 2)
JEm A g gy i A, % F 15 min, B fL 40 4 A
470 uL. DMEM SE &R 32 55 A S Y- IR G 9. T
HH Y ] siRNA [ F Ribobio 4 &), siWDR70
(5iG1117130927,5-CUGCCAGAAUGGAAGCAU
A-3"); siDDB1 ( siB09531141904, 5'-CCUGUUG
AUUGCCAAAAAC-3") ; BH 1 it B8 Bt AL 5% Y 5 )
(Scramble,siN05815122147) ,
1.4 ®RERLEMEZEL

¥ % e siWDR70 = siDDB1 J§ 48 h [
OVCAR-8TR b 5598 41 it FH 25 ¥ 55 4k (5 Gy, 4 h) B
CPT(2 pmol/L,2 h) 4b ¥ J5 Ok . DL Y B AL %%
JP3 ) OVCAR-8TR 4l g xf B, ] 40 g/L PFA
[# %€ 10 min,0. 3% Tritonx-100 if % 10 min 1 3%
FBS &4 30 min, A —$HCRILA yH2ZAX, fedit
AR RPA32(CEl fdi A RPA32-pS33)7137 °C I
A 30 min, PBS 3 ¥EJ5 M AZOEIRIC Cy3 I HT
st ARIc FITC Bt B =4t 37 ‘CIEE 30 min,
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LA uH2B)4 Cif k. PBS Wk 3 Wiy &
PRic i L SR e P i o A A B R R ER 37 T 4%
8 30 min, DAB .4, JF AR EZ Y 30 s, i
G ABVE-S=F S )i
1.5 BrdU fRidfg &

ULER WDR70 £ R 9 293T 41 Mg K %f iR 4H
1 pmol/L BrdU 4 # 30 min J5 . ¢ & il — 20 C i
A EEF — 20 C % 20 min, PBS ¥ 3 %,
0.4 mol/L HCI 28 4L P 25 min, H )5 $% 90 5 946
PRUESCI AL IR AT B O E . UL PL Y bRIC AT
AR BrdU 8 AR 100 4> PLFH M 240 g
BrdU #5825 FH % 40 i BT o & 43 L.
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WO BT 1 d 7E 3.5 cm K5 35 0L b 1% 53 1 9 50
S5 40 Ml (SKOV3, OVCAR-8TR) K ‘27 %0 98 4 Jfd
Hela 559§ A OC AL SUbR A8 (45 2 4] 1F 5 5P 541
SR 8 {51 b1 S 95 b 9o A A L R R T I 1 R 2= AR VG 5
TBEBEERED R T WA T AR G TE R TR R
WA, H¥#id 2= T K RNA B 1. 5 mL
Eppendoff N . JIIA 1 mL Trizol, 80 RS G =
HCE 5 min, JIA 200 pL & 47, BIZUEHIRS
30 sJ5 14 000 r/min &> 10 min, ¥ 2R IEEH
F B Eppendoff 8, A SR TR N BE RS
J5 = ECE 10 min, 14 000 r/min &.[> 10 min,
P 70 26 RE VE R ULTE 1 W E I T4 5 min
Ja A 50 pL. DEPC A3 J5 1) K % i RNA, FIH
W 4 S ) & (Promega) $ 2 HUH) RNA A polyd T
Wi S, cDNAL B WDR70 4 KL b R iF
2| ¥ (Forward: 5 -ACAGCTGGAGAAGGACAG-
3';Reverse: 5'-TTTCACTGCTGCTCGTATC-3"),
PCR §"3 WDR70 2%y (X B #2 ¥4 95 °C 3 min,
HIG #4735 MEH RN :94 C 30 5,55 C 30 s,
72 °C 2 min, fEARLE )G 72 °C LA 5 min), T

(EBAET) IR % E WDRT0 RABERAF O . Bit
WDR70 3 5" X1 . FiF51 4% (Forward: 5'-
CTGGGCCCAGCGAAGTGACA-3"; Reverse: 5'-
GATACGAGCAGCAGTGAAA-3D DL K 3" K 8 1Y
FL.F WS ¥ (Forward: 5'- TGGAACCCACGGG
GGCACTC-3"; Reverse: 5'- GGCTCATTCTTTG
CTTCC TC-3") R I LA b 15 4K JE 8] [ #1197 12
Prua 5" K 3" B (U PR B0 S AR ] g 30 s, 3
RN A ] A BE R 1 25 ) . 2k E B
PCR & A i F B-actin (5] ¥ ¥ %1 iy Forward:
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B 1 CRL4-WDR70 ZRUEAEILERE OVCAR-8TR 18 DNA SRR ENH P IEESR. BERBERELEE X1 000 B 2
WDR70 3§ 293T 4l DNA EHI BRI, EEEZRLFEE X200 B3 WDR70 % uH2B FEIEHE I E AP EmA LA hHEAMN
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Fig 1 Differential function of CRL4-WDR70 ubiquitin ligase in DNA damage responses in OVCAR-8TR cells. IF staining X1 000 Fig 2
Influence on DNA replication of WDR70 in 293T cells. IF staining X200 Fig 3 Distribution and gene expression of WDR70 in normal

ovarian epithelium and cancer biopsies. SP X200

Fig 1: A:DDBI1 gene was silenced by siRNA in OVCAR-8TR cells. Cells were then challenged with CPT for 2 h after 48 h of transfection.
Phosphorylated RPA32 (pRPA32, red) and H2AX (yH2AX, green) showed localization to DNA breaks; B: OVCAR-8TR cells were
transfected with siWDR70 and insulted by ionizing radiation (5 Gy). Fig 2. 293T cells were transfected with siWDR70 and pulse chased with
BrdU for 30 min. Replicating cells were marked by denatured staining for BrdU (green), while all nuclei were visualized by propidium (PI,
red). Fig 3: Co-localization of WDR70 and uH2B in normal ovarian epitheliaum (arrow heads). These two proteins were also positively stained

in ovarian cancer sample (OV112), but diminished in a subgroup of cancer samples (OV88). IF: Indirect immunofluorescent; Control:

Random small RNA as control for indicated specific siRNA
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Fig 4 Gene expression of WDR70 in normal ovarian tissue and different cell lines (lower bands indicates decayed WDR70 transcripts; FL: Full

length)
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Fig 6 Mutational study in ovarian cancer
The genomic locus of WDR70 gene contains 18 exons. There
were three types of ¢cDNA variants of WDR70 c¢DNA.: splicing
mutant (# 11, # 22 and # 31), point mutation ( #57) and small
deletion (£5, #23 and #40)
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Fig5 3’ and 5’ transcripts of WDR70 in ovarian cancer samples and 3 cell lines
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