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Study on the functions of WRN and WRNIP1 that interacts with WRN
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In this project, we tried to identify the DNA damage avoidance
pathway in which WRNIP1 is involved and to clarify how to affect RAD18 and WRN this
pathway, and obtained the following results.

(1) WRNIPL1 localized to the region containing DNA single-strand breaks via its N-terminal
UBZ domain.

(2) RAD18-RAD6 complex bound to replication fork like DNA recruited WRNIP1 to the
DNA, and recruited WRNIP1 replaced RAD18-RAD6 complex.

(3) WRNIP1 bound to template-primer DNA recruited WRN to the DNA, and recruited
WRN replaced WRNIP1.

7,100,000 2,130,000 9,230,000
4,200,000 1,260,000 5,460,000
3,700,000 1,110,000 4,810,000
15,000,000 4,500,000 19,500,000

WRN WRNIP1 RAD18 DNA



WS

DNA

WRNIP1 WRN Interacting Protein 1

WRNIP1

DNA

WRNIP1

DNA

WRNIP1

WRN
WRNIP1
Mgs1

Mgsl Rad18

WRNIP1
8

WRNIP1
WRNIP1

WRNIP1

WRN RAD18

WRNIP1

DNA

WRN

RAD18 RAD18

(1) WRNIP1
(2) WRNIP1

(3) WRNIP1

(1) WRNIP1

GFP

RAD18

WRN

WRNIP1

405 nm

WRNIP1

DNA

DNA
WRNIP1 DNA
WRNIP1
WRNIP1
WRNIP1
WRNIP1
(2) WRNIP1 RAD18
WRNIP1  RAD18
WRNIP1
RAD18
WRNIP1  RAD18-RAD6
DNA
DNA  WRNIP1 RADI18-RAD6
WRNIP1
RAD18
DNA DNA
(3) WRNIPL  WRN
DNA
WRNIP1 WRN
WRN DNA
WRNIP1
(1) WRNIP1
GFP WRNIP1
WRNIP1
DNA
WRNIP1 10
30
DNA
WRNIP1
DNA
WRNIP1
ADP
DNA

DNA



WRNIP1 WRNIP1
N ubiqutin binding
zinc-finger UBZ
D37A
DNA
UBZ N C
WRNIP1
DNA
D37A
DNA
uUBz D37A
WRNIP1
WRNIP1
WRNIP1
DNA
WRNIP1 DNA
WRNIP1 DNA
UBZ
DNA
WRNIP1
WRNIP1
H2A
H2A
WRNIP1 DNA
(2) WRNIP1 RAD18
WRNIP1 Radl8
WRNIP1 Rad18
WRNIP1 RAD18
WRNIP1 WRNIP1
RAD18
WRNIP1 RAD18
WRNIP1 RAD18-RAD6
WRNIP1 RAD18
WRNIP1 WRN
ATP RAD18
WRNIP1 ATP

WRNIP1 replication
factor C (RFC) RFC
DNA DNA

RFC ATPase
WRNIP1 RFC
DNA
WRNIP1 DNA

WRNIP1 ATP DNA
WRNIP1 RFC
ATP DNA
AAA+ ATPase DNA
WRNIP1 120 mer
DNA DNA
DNA
DNA
WRNIP1 RAD18-RAD6B
RAD18 DNA
WRNIP1
DNA RAD18-RAD6B
WRNIP1
WRNIP1 RAD18-RAD6B DNA
WRNIP1
RADI18
WRNIP1
DNA
(3) WRNIP1 WRN
WRNIP1 RADI18 methyl
methanesulfonate
WRN RAD18
WRNIP1 DNA 8
WRNIP1 DNA
8 DNA 5 DNA
WRN DNA 8
WRNIP1
DNA )
WRNIP1 DNA 4

WRNIP1 WRN
- DNA
DNA WRNIP1 WRN



WRNIP1 WRN
- DNA
WRN
WRN

DNA

WRNIP1
WRNIP1

WRN DNA

- DNA
WRN

WRN  WRNIP1

WRN

WRNIP1

WRNIP1

DNA
DNA
WRN
DNA
DNA -

WRNIP1 WRN -

DNA
WRN  WRNIP1

Mgs1
WRNIP1

DNA
DNA

5 DNA

DNA
RAD18-RAD6B WRNIP1

H2A RAD18

WRNIP1
RAD18-RAD6B DNA
8 DNA
WRN
WRN WRNIP1
DNA 8
DNA

Kundu, L. R., Seki, M., Watanabe, N.,
Murofusi H,, Furukohri, A., Waga, S.,
Score A. J., Blow, J. J., Horikoshi, M.,
Enomoto, T., and Tada, S. (2011) Biphasic
chromatin binding of FACT during DNA
replication. Biochim. Biophys. Acta 1813,
1129-1136.

Abe, T., Yoshimura, A., Hosono, Y., Tada,

S., Seki, M., and Enomoto, T. (2011) The -

N-terminal region of RECQL4 lacking the
helicase domain is both essential and
sufficient for the viability of vertebrate
cells. Biochim. Biophys. Acta 1813,
473-479.

Inoue, E., Tano, K., Yoshii, H., Nakamura,

J., Tada, S., Watanabe, M., Seki, M. and |

,,,,,,,,,,,,,,,,,,,,,,,,,,, LE,

[Enomoto, T. (2010) SOD1 is essential for
the viability of DT40 cells and nuclear
SODL1 functions as a guardian of genomic
DNA. J. Nuc. Acids in press.

Kundu, L. R., Kumata, Y., Kakusho, N.,
Watanabe, S., Furukohri, A., Waga, S., Seki,
M., Masai, H., Enomoto, T., and Tada, S.
(2010) Deregulated Cdc6 inhibits DNA
replication and suppresses Cdc7-mediated
phosphorylation of Mcm2-7 complex.
Nucleic Acids Res. 38, 5409-5418.

Islam, M. N., Fox, D. Ill, Guo, R,
Enomoto. T., and Wang, W. (2010)
RecQL5 promotes genome stabilization
through  two  parallel  mechanisms
-interacting with RNA polymerase Il and
acting as a helicase. Mol. Cell. Biol. 30 ,
2460-2472.

Ishimi, VY., Sugiyama, T., Nakaya, R.,
Kanamori, M., Kohno, T., Enomoto, T.,
Chino, M. (2009) Effect of heliquinomycin
on the activity of human MCM4/6/7
helicase. FEBS J. 276, 3382-3391.
Yoshimura, A., Seki, M., Kanamori, M.,
Tateishi, S., Tsurimoto, T., Tada, S., and
Enomoto, T. (2009) Physical and
functional interaction between WRNIP1
and RAD18. Genes Genet. System 84,
171-178.

Ohuchi, T., Seki, M., Kugou, K., Tada, S
Ohta, K., and Enomoto, T. (2009)
Accumulation of sumoylated Rad52 in
checkpoint mutants perturbed in DNA
replication. DNA Repair 8, 690-696.
Takada, S., Inoue, E., Tano, K., Yoshii, H.,
Abe, T., Yoshimura, A., Akita, M., Tada,
S., Watanabe, M., Seki, M., and Enomoto

AN
m

Romaﬁ, 10 pt,

: : Times

Roman, 10 pt
: : Times

New Roman, 10 pt
: : Times

Roman, 10 pt
: : Times

New Roman, 10 pt,

: : Times

Roman, 10 pt
: : Times

Roman, 10 pt
: : Times

New Roman, 10 pt
: Times

(N, U, U | W) W |




of cells that can be conditionally depleted
of mitochondrial SOD2. Biochem. Biophys.
Res. Commun. 379, 233-238.

Tsuyama, T., Watanabe, S., Aoki, A., Cho,
Y., Seki, M., Enomoto, T., and Tada, S.
(2009) Repression of nascent strand
elongation by deregulated Cdtl during
DNA replication in Xenopus egg extracts.
Mol. Bio. Cell 20, 937-947.

Xu, D., Guo, R., Sobeck, A., Bachrati, C.Z.,
Yang J., Enomoto, T., Brown, GW,
Hoatlin, M.E., Hickson, I1.D., and Wang W.
(2008) RMI, a new OB-fold complex
essential for Bloom syndrome protein to
maintain genome stability. Gene Dev. 22,
2843-2855.

Abe, T., Ishiai, M., Hosono, Y., Yoshimura,
A., Tsuji, H., Tada, S., Adachi, N., Koyama,
H., Takata, M., Takeda, S., Enomoto, T.,
and Seki, M. (2008) KU70/80, DNA-PKcs,
and Artemis are essential for the rapid
induction of apoptosis after massive DSB
formation.  Cell Signal. 20, 1978-1985.
Ohuchi, T., Seki, M., and Enomoto, T.
(2008) Nuclear localization of Rad52 is
pre-requisite  for  its  sumoylation.
Biochem. Biophys. Res. Commun. 372,
126-130.

Ohuchi, T., Seki, M., Branzei, D., Maeda,
D., Ui, A, Ogiwara, H., Tada, S., and
Enomoto, T. (2008) Rad52 sumoylation
and its involvement in the efficient
induction of homologous recombination.
DNA Repair 7, 879-889.

Hayashi, T., Seki, M., Yoshimura, A., Inoue,
E., Kusa, Y., Tada, S., and Enomoto, T.
(2008) Vertebrate WRNIP1 and BLM are
required for efficient maintenance of
genome stability. Genes Genet. Syst. 83,
95-100.

Otsuki, M., Seki, M., Inoue, E., Abe. T.,
Narita, Y., Yoshimura, A., Tada, S., Ishii, Y.,
and Enomoto, T. (2008) Analyses of
functional interaction between RECQL1,
RECQL5, and BLM which physically
interact with DNA topoisomerase Illa.
Biochim. Biophys. Acta 1782, 75-81.

54

WRNIP1 RAD18
-RAD6 RAD18-RAD6

. Alternative title:

81
2008 12 10

WRNIP1 RAD18
-RAD6 DNA

129
2009 3 26

WRNIP1  WRN
RAD18
2009

1
*Mong Sing Laie

2009 543-546.

@
ENOMOTO TAKEMI
80107383

@
TADA SHUSUKE
00216970



