#eXC-19

HENABAPEARARBEE

YRk 2 14 5H 2 2 HEE

HMEiER : EFHARREI—+T v )
FFZ2HARS - 2007~2008

EEES: 19810007
MERESL (F1X)
HRZFEL (EX)

HERRE
A ZE (MOTEGI AKIRA)
REKE - KEREZHER - B
MEEHZES 80452332

AEFFAEIZK 5 DN ABEE L FERRD FIEH#EE D AEA
Ubiquitin—-dependent regulation of DNA replication arrest

WFIER R OB

ARFFETIL, B b EFF U H—PHLTF, HIHFEFERRads ORERER AT 7 TH Y . PCNA
DRV 22X F AEN LT, BHEURY X T —VPOEIEMERAEET A2 L A2HLNC L

(PNAS 2008 &35, £7=.

DNA — ASHEIWr OIEE OBSIZUBCIS & L4 L T = % F 2 1

A —E O—-DORNF8DEAEFAEDT40R A /F R L, £ ORIV 21T 72, ZHIT XD, RNF8
NIHFRLAE 2 B 2 EdEd 5 Z & #5952 L7= (Keystone Symposia 2009 FEFFE),

AR
(G ARHAL < 1)
BT R & &t

200 7T4HE 1,320, 000 0 1,320, 000
200 S4EE 1,350, 000 405, 000 1, 755, 000

R

I

B
o EF 2,670, 000 405, 000 3,075, 000

WFZE5r s« 5 47

FATEOSF - MIE - BER - (L E R

F—U— MR EE, HREEE, 23T 1t

1. WFERHAR S WD 5

e AR DERIE « RT3 E D T KRR
gross chromosomal rearrangements (GCRs) |
Tk MECIEFICHEICBIZ S, ORI
BRI CTdH 5, 2 < DGCRIZDNAD 1 RIFE (2 %8
Y%, Tbb, BILDNMRES Y 27 F
F AN K DG THAR Y X T —EN
{1k U2 KRS, A5 (507 T L2 DNAT R 28 i
X, TORER, BOREEE - REDEZ 5,
e~ T, BEHRUE I OMEFRERE O IR, ZhE
MO T - 6 EEZ D L TEETH S,

HIZFBERE Tl DNABEEUE 113 T Rad18{KAT
HI3RE 0 B 2 (518 ). Radb{KTFRYR D #2 2 fE15 )

BLO, DA 2 ARAFRNETR ) 1 K > THERR
B, Radl8 KN Radb lF=2vF%F U H
—EBThHV, L, DNA RU A F7—EI|Z
e 2 BRUYLHER 1 TH D proliferating
cell nuclear antigen (PCNA) DV 164
(K164) %€/ 2EX%F 1k, KU 2EFF
b3 % Z & T, DNABEHRUS 1L OfEERZ LS
D
MFRAREEIL. KBS AHTH-72E
Rad5A4— Y @~ SHPRH, HLTF (= bEF%F .V
H—1) #FA L7 (Motegi et al, 2006),
7o, BFZEREZE 2007 E5HICBEE L
TR 7 N—71%, Rads & 8% LTl <



Ubcl3 (B F UfEGIER) 23, AL 2 (A7
FUEEICVADOERE > L&A LT
(Zhao et al, 2007).

2. WEoOHBY

L. THlA_7-BFER R 2 B £ 2 T, ARAFFET
UL e E R BN E T 5,

D #ifle b2 %F U H—F¥ HLIF Ofig
Bra s, mEEEMRICBIT 5D # 2
{EIERREE DOFEM 2 3%,

2) Ubcl3iZ X 2 #H#a 2 R AFHIEE Ol A 5
=X LD, BL O FHRKFORE, £,
Ubcl3 &34 LT DNA HBERZICE 5T 5
LEZLNATHEXTF U H—F RNFS
DFRHT,

3. WrED ik

1) b b X AEE HCTIE ME LW
SHPRH, HLTF RIH~ 7 A H ki 2R/ AE 2 A
WT, 2% F U H—+¥ SHPRH, HLTF &
W2 DI 21T 9

2) Ubcl3&HZELCEI<2EXFF U T—8
RNF8 D& {n 7k DT40 ML 2 M7 L.
ENOPNHEEREE ZAAEBICE ST 2 052K
L. BT EIT O,

4. WFFERRE
1) SHPRH, HLTF D#fifid L ~<vCOREEEMNT
b~ 2937 HIfEIC MMS (7 L% L4k B
a2 % & PONA DRV 2 FF L ALA 8l
22X % Motegi, et al, 2006) ., SHPRH %,
ZD PONADZEXRF L AbENA LT MS L5
Yeta RWT L 2 3%, MUS RED K H (1
PCNA D2 X F b2 OERBITONES
SICHBT 5720, b b 293T Mz kEx 72
HEEITAFL L, PONA DR Y X F A28
27, FOFEHF, DNA RV 2T —EHEH
THHT742a) N2k ->Th PONA OR
Vb X F AR FEIND Z ENGhrolz
(1),

oz imn, HI #
MMS 13 DNA Fos e
iRl e o
HBlEx5 X §9zwmw
S L.

R AT —F

DT ZMLET S Z L1128 > T PCNA DR Y
X T UALEFHET L EEZI LN,
FxlL, v b HLTF 28 0 Radb ~Ew S
ELTHEETAZ LR RWE L, K2 1TR
4 X912, B b 293T #MARIZ SHPRH & HLTF
DOWHE 2 HLRHSED L PCNA DAY 2%
F At Msynergistic ITMEEINTZ, 2D
&7/, SHPRH & HLTFIX, Wadaoic@< = &
Mo T,

B2
++ [+ [+]|+]|+]|+ HA-Ub
+[+]+[+[+[+][+] FLAG-PCNA
1] - -[1]-[1] HLTF-myc-His
1]-]-[1[1]|SHPRH-myc-His
- [+ +]+[+] uBCc13/MMS2
250 !
PCNA-UbN
PrLag | 190
Blot: HA 75
50 PCNA-Ub!
37
ot riag | ¥ il - PCNA
Blot: FLAG

1234567

% Z T, HLTF % SHPRH & [AEED[EEZ A
T OREMEEFFOD RIS 72D, HLTF 12
*9 % siRNA & W Tk M RAGEH K
HCT116 FMAZ> MMS ALEER: ORISR, Yu
BARKI R 23]~ 7= (X 3A, B),

3A 3B

102

o
S

O o2
O 35
O 6-10
M 11-15
H 15

@
S

3
S

o wt

&
o

100 O vector
= hitf

survival fraction (%)
% of metaphases with
the noted no. of breaks

N
o

0

0 .005 .01 .015 wild type B2 c4

MMS (%)

HLTF Z 3883 L7- HTC116 AHAaIE. MMS I
KD REMENTLE U, F 7 R A= o
ERNRESNZZ &5 HUTF (X, SHPRH &
[FIEEIZ . MMS I2X % DNA D7 L3 L{KiEEIC
RTHHEE N LT RICEELTWS EE X
55D,

F7- SHPRH, HLTF % F¥L#H| L 7= Ramos
Ma<TE, A5/ 2707 BB FRECBT
HREREO EAPNAON (K 44), Z 0D
Z &%, SHPRH, HLTF {X. error—prone 7¢ TLS
RV AT—FBIZLHHEERY B LHE

4A 4B

%slgM-Negative
CNWAOPDNDODI W R

-l

shRNA:  Vector SHPRH

NC  HLTF SHPRH HLTF+ MMS2
HLTF SHPRH

LCHRET D2 L 2T 5, £7-. MIEM
Bz 2 ETHVR—2—T vk A%H
VWNC SHPRH, HLTF D3EIRINH| D BB 2 JH~
7~ & = A, SHPRH, HLTF |ZE228 370 < | i
Z EITMNLITHRBET D Z 3o T2 (X

4B), Z D Z &) 6, SHPRH, HLTF %, k4
HabeXF U H—¥ RNF8 L IIfkRenic i



nHEEZLND,

e 1T, Myung BFZESTERE
SHPRH K~ X &ER L1z, F7=, ELEF
6L LT HLTF RE~ T A ZER LTz, T
ORI~ AL ER L7 MEF #lfa Tl
MMS ZLEREE D PCNA DRV 2% F 14k, M
JAAEFEROIK T, R OYEREAED EH R
R 5472 (Motegi, et al, PNAS 2008).

2) Ubcl3 EHFZL T2 XTI H—
¥ RNF8 DE{x1-fkEE DT40 FMARK D {EHRL
& B REREAT

[ RadI8{KAFRIIE Y Bk X (&1 | 35 & OV [Radb
APV A 2 (18 ) 12X > TR S u7awn
BRI y—r 7oy 71, fHERE IS
TEESINS, AR V—71%, FHEY
Ubc13 25, FHFEFH# X EEICB W TEERE
BafFoZ LALLM LEE, F2. I E
TOMIENDL, FMEMEEZEEICB W T
UBC13 &L TH< =T U T—F
D—>& LT RNF8, BEFED—>H+ LTk A
k> H2AX DVRIB STz, & Z CTARBFFETIL,
RNF8 & /fx FRkEE DT40 A ERL L 7= (¥
5A, B),

X 570 BRETHMENT ¥ —0ER

ATG B stop

X X

) e . =
1/ = -

X X % X

Mz T 16kb 37 14
B, BamHI; X, Xbal

X 5B P UEICXLDIELFREBEBORER

++ - - -l

L -4 14.0kb

W e o 65KD
- € 54Kb

RNF8 H&A5F1% DT40 MM D ALFITHZE T
172 <, AR O HEFE L & B A AR & IRIE A RR
Th o7, 1ZUDIT, RNF8 @ DNA HHESE
BT DHEBEE M D 72D RNFS KRR
DOAFE DNA HBE I3 T 2 2 R~ 7.
FORER. RNFS KEHIIEIZ, DNA D " AGH
Gl & 5l & 2 9y BT xE LT HEE O R
ZHOTLH#EE R L, £/2, PRSI AT—F

X 6A 6B

100 100 F\\v\’
g 10 \\\ 10
2 —— Wild type
3 1 1 ~#- RNF8-/-
E RNF8-/-
T 01 0.1 UBC13-/-

0.01 - 0.01

0 2 4 6 8 0 20 40 60

IR (Gy) Camptothecin (nM)

I FHERITHL I T N T A2k L TR
WESZMEZ R LT (K 6A, B),

v ERIT. EEE DNA CORSHEINT A B X i o
L. y#ICX 20800, FEFEFRRER G, B
FOMFEREM 2 IC Lo TEE SRS, 2T
KL TH T bTovid, BREFERIZ DNA
TARBHOINI A B X S L, RBICHFERR 2
LoTBEBEINS, - T, RNF8 &, EIiT
MHEMHHL 212 X % DNA AR5 fE1E Iz
HEAL TWA Z e R ENn5,

A DNA $HAET A VST TR n—
ARERABIZ X > THBET 5 Z & T, R
£E S HTE DNA SHO BN OEE 3= 2 [ E T
AHZ LMW TE D, RNFS KEMDCIX, v
7 NT L THLERE O FiAEDNA EH O B B D
BEDEMETFT LTS Z Nl In-
(X7,

X 7 (kX B4 X, RNFSKIEER)

20

= pulse 1 Omir, 200nM CPT,15min

) 20 30

Larger DNA ——————— smaller DNA

FIZ ., y BB IR Y B F AL
BT D2 N5 TWDIN, RNFS KIEAHN
JaTlX, ZORY 2 X F ALOER[NIEE
WA LT (% 8),

Atk FIZ RNFS KABAMME D E£ B fRNT &
1752 212XV, RNF8 OAH[EIHH L 2 E1H ~
D5 ZHLNITHFETH D,

X 8

RNF8*

Wild-type UBC13"

Blue:DAPI (nucleus); Red: FK2 (polyubiquitin)
5. ERFERMLE
(TR WFFE A M OISR |2
(ESN )



Udeitamsa) G 6 1)
Akira Motegi, Yasuhiro Murakawa, and Shunichi
Takeda, Roles of proteasome in DNA repair:
impacts of proteasome inhibiotors on cancer
therapy. Cancer lett. (2008) in press f&fn « A&
Etol),

Akira Motegi, Hung—jiun Liaw, Kyoo—Young
Lee, Henk P. Roest, Alex Maas, Xiaoli Wu,
Helen Moinova, Sanford D. Markowitz, Hao
Ding, Jan H. J. Hoeijmakers, and Kyungjae
Myung, Lysine 63-linked
polyubiquitination of proliferating cell
nuclear antigen by HLTF and SHPRH prevents
genomic instability from stalled
replication forks. Proc. Natl. Acad. Sci.
USA 105:12411-12416 (2008) #&icdd v

Soma Banerjee, Stephanie Smith, Ji-Hyun
Oum, Hung—Jiun Liaw, Ji-Young Hwang
Nilabja Sikdar, Akira Motegi, Sang Eun Lee,
and Kyungjae Myung, Mphl promotes gross
chromosomal rearrangement through partial
inhibition of homologous recombination

J. Cell Biol. 181:1083-1093 (2008) # &t
H

AR FOKHEE . FLAAKITHE X HDNA
FLAHE X OFIEIERE, ¥ 2 " JE - Bk - B
FERIM 54 (4) :450-458 (2009) A FHi/ L

EAR E ORIEE KB, 2ExFT
iz X % DNA 1B1E DI, FEBRE25]
m 26 (2):62-70 (2008) &/ L

EAR E OMIEE KR, X T
LI X% DNA (E1E OFIERERE . MR T
26 (11):1290-1295 (2007) /s L

(Fa%ER) Gt 9 1)
Saho Era, Yohei Kasaishi, Shunichi Takeda,
and Akira Motegi, Functional analysis of
the ubiquitin ligase RNF8 in DNA repair
Keystone Symposia (Genome Instability and
Repair), March 1-6th, 2009, Taos, NM, USA

Akira Motegi, Hung—jiun Liaw, Kyoo—Young
Lee, Henk P. Roest, Alex Maas, Xiaoli Wu,
Helen Moinova, Sanford D. Markowitz, Hao
Ding, Jan H. J. Hoeijmakers, and Kyungjae
Myung, Lysine 63-linked
polyubiquitination of proliferating cell
nuclear antigen by HLTF and SHPRH prevents
genomic instability from stalled
replication forks, Gordon Research
Conference (Mammalian DNA Repair),

Februray 8-13th, 2009, Ventura, CA, USA

Hung-jiun Liaw, Akira Motegi, Kyoo—Young
Lee, Henk P. Roest, Alex Maas, Xiaoli Wu,
Helen Moinova, Sanford D. Markowitz, Hao
Ding, Jan H. J. Hoeijmakers, and Kyungjae
Myung, Human ubiquitin ligases HLTF and
SHPRH prevents genomic instability from
stalled replication forks, Gordon
Research Conference (Mammalian DNA
Repair), Februray 8-13th, 2009, Ventura,
CA, USA

Junko Iijima, Akira Motegi, Toru Fukushima,
Yoshihito Taniguchi, and Shunichi Takeda,
Chicken Rap80 promotes repair of
toposiomerase II poison—induced DNA
damage, Gordon Research Conference
(Mammalian DNA Repair), Februray 8-13th,
2009, Ventura, CA, USA

Akira Motegi, Hung—jiun Liaw, Kyoo—Young
Lee, Henk P. Roest, Alex Maas, Xiaoli Wu,
Helen Moinova, Sanford D. Markowitz, Hao
Ding, Jan H. J. Hoeijmakers, Shunichi
Takeda, and Kyungjae Myung, Lysine
63-1inked polyubiquitination of
proliferating cell nuclear antigen by HLTF
and SHPRH prevents genomic instability
from stalled replication forks, The 6th
International 3R Symposium 2008, October
27-30th, 2008, Tsumagoi, Japan

Akira Motegi, Hung—jiun Liaw, Raman Sood
Helen Moinova, Sanford D. Markowitz, Pu
Paul Liu, Kyungjae Myung, and Shunichi
Takeda, Human SHPRH and HLTF suppress
genomic instability through the
lysine—63-1inked polyubiquitination of
proliferating cell nuclear antigen (PCNA),
The International Ataxia-Telangiectasia
Workshop 2008, April 22-26th, 2008 Otsu,
Japan

Xin Wang, Akira Motegi, and Shunichi
Takeda, Human PTIP Is Implicated in a Late
Step of Homologous Recombination—mediated
Double Strand Breaks (DSBs) Repair

The International Ataxia-Telangiectasia
Workshop 2008, April 22-26th, 2008 Otsu,
Japan

Hungjiun Liaw, Akira Motegi, Kyoo—Young
Lee, and Kyungjae Myung, Human
post-replication repair pathway by the
Radb homolog SHPRH in the suppression of
genomic instability, Keystone Symposia



(Genome Instability and Repair), February
10-15th, 2008 Santa Fe, NM, USA

Akira Motegi, Hungjiun Liaw, Kyoo—Young
Lee, Shunichi Takeda, and Kyungjae Myung
Human SHPRH and HLTF suppress genome
instability through PCNA
polyubiquitination, 2007 Annual Meeting
of Molecular Biology Society of Japan
(Symposium), December 11-15th, 2007
Yokohama, Japan

(XE) G 0 1)

(PE & PEAE)
Ok Gt o )

OBk Gt 0 )
(Z D)

6. WFIERH

(D) WFefas

A B (MOTEGI AKIRA)

AR « KEBLESEAER - Bh#
WrgeEds 80452332
(2) ooy

2L

(3) EHEMFFEA
L



