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We studied how eukaryotic cells respond to various DNA damages that prevent the
progression of DNA replication fork. We found that one of the translesion DNA synthesis
polymerase, DNA polymerase m, interacts with several other repair proteins such as
mismatch repair proteins, is phosphorylated and ubiquitinated at certain amino acid
residues, and changes the intracellular localization upon UV irradiation. We demonstrated
that the template—switching mechanism is operating not only in prokaryotes but also in
higher eukaryotes.

SEAS TR TE R
(BEHHAL - 1)
[ERESE LiEESE & @t
2007 “FBE 16, 200, 000 4, 860, 000 21, 060, 000
2008 “FE 11, 800, 000 3, 540, 000 15, 340, 000
2009 A 10, 400, 000 3,120, 000 13, 520, 000
FHE
FIE
&l 38, 400, 000 11, 520, 000 49,920, 000

WFges B« [E 3
BFE O « M E : K - A RIS
F—U— R @\, . DNAER, KRR, 7/ A, Z7a~T o, M@y



1. WFZEBAE S WD 5

DNA IR 2 72 I K> CTED 7 4+ —
7 DEITEESNZ X, AT ED L)
BRFEERTENICHLTHEOTHAS D ?
Fox X XP-V BEHIBLOAFZEZ 1T > T Dl
T, AR LD DNAEED S B, b TE
a7 R e ) 2P0 281K (CPD)
Z LB IEMEIC TR VO 2 DI ME 2 RO T
t RDNARY A5 —+F (Poln) ZFR LT,
ZTOHEKENOEER B EEEE R
D Poln CLHERILI=Z U RXIEHIZLDEL
T, WSOLDHFHDNARY AT —EHNE b
aickia AEMTRWE SR, 29 L=
BPBR72 DNA R U A 7 —BI2 X 2 TLS 1%, #in
DER T+ — 7 OEITIHEICH LT 55D
Hili7ePREREBZZOND, LNLTRTOHE
Bk LT TLS N AMRE & 1XFR & 720, KIGE
O XS FEAEDTIX, BRIAECE VAT
THAESHO X v v 7 E2FIH LT, Witk sy
R C ORI 2 217 9 F71ES°. DNA 215
koo TEILLEEM T — T 20 ol A
WAT S THREDO 2T ) OHEZHEMICHE
MINT-HAEHEZHEN L L THRZHITS
WL (T L— AL vF) DIFEEN
IRENTUW =,

2. WFEOHEHM

AWFZED B X, a2 EEIZ > T DNA
HWRIZEINTZGE, EOL Ry 7T
IO TEARRKEZRIR L, T O R
WET DO LD & LT, flidd DNA 8
E~DINERA T = X LDLHF M Z 5 s
WZTHZEHEMET D, DDz, Fx
NFER LIt b Pol n IZESEY T, DNA 8
B2k > T Pol n BEEEBDOMEN ED L H 2
BboD, £THINTORENE S B+
B, Pol n OFIFRBGAESN & D X 912 &1b
THDOM, REEFHLNITH, EBITKE
HRETBEINTWS [FUo7L— 2 A
v FROGR ] DIEILEMETH R oD D0,
W RIZHAEHRT D,

3. WD IE

Pol n BEKDO T T 4 I 7 AT LD
FE SN TWEH DX X7 EIZoONWT,
Pol n & DEBENREEG. £ e bR
TENLTCOEN R Y X8 %
WTCHlIRD, F2FN 0 0MEPHI~DE
SRR L > TELT 20 E 9D, £
Ja 43 i X - THIIRN TO RBTEN LT D
WE I MR EERRD, WHEMETT
L—FAAL v F DA = RLENBNFET D0
E I MEFARD - D121E . ARG & SV40
T A N ADOBRIBALAS (orl) ZFFEOLT
WZHf> 75 23 RN DNA Z§RA L 3 A M4
DNA #HR A2 W5,

4. WFIERE

(1) Poln EHHAAERT 2 & X7 EH OfiEHT
ez D Pol n HEKRD T 1T 4 I 7 AfifHT
\Z& V., BRCAL RSN TWZD T, Pol
n & DEBENREANENERFILIZE Z
A, MO H DR F- %I L TND I AR
W, I T, 7R I EERKEIC
BiFd Poln DEEIZERL, 77ra=g&
. (FA) JRIKIZ > /R7/E L Pol n & DFAEAE
FIZoW TR LT, £ OE5., ¥ 7 £F % Pol
n BEEICHBT 5 Hela HIIED T AMERE 4y
BLO 7 o~<F W5 T, FANCA,
FANCD2. FANCJ. BRCA1 7% Pol n & 3:9k34 %A
T LTSN, S HIZEOMaIzEEst
PRIRET SEFRC. b DX 7 TR
TO7 a~F L HE4 COREHEM L=,
L7275 T, DNA DHESIZIGE LT, Poln &
BRCA1 B L O FAR 237 v~ L CHAELE
4252 LR Ensz,

—F, B2 N TR R )=
HEIZEY, B b Poln EHHAAEMT 5 )
JEELTIAY Yy FEEHRKTFTHD MLHL
PR U, Bz 2 7 EERR L. Pol
n & MLHL EREHERFAETHZ 2R LT,
MLH1 & PMS2 DA~T XA ~—Th D MutL o
L Poln &EMfEETAHZE, £72 Poln 3
A<y FEFETI AT R @ ~T 1
HA~<=—ThsD MutSa & &N TR —&
AERPICEEND L ERH L, &by
o< ETOPoln & MutLa., 38X MutS
o ODAHEAERA S WIZHIINd 5 = & 2R L.
Poln &I A~y FEEKR T S #licrm~
F o ETHIHL TN TWD Z ERREE
iz,

(2) WisLEMRICB LT FL—F
AA v F s DR

BRI L AR L SV40 T A L ADER
Bt A2 G e 7 A3 FDNA 288 &b 3 2%
HH DNA 8RR 2 F VT R R O RS &
% 2D 7Vikds KOVR - BRI EE 2 T
BE L, ZO/RE, WThoOFIECZBWT
b, T L= FAAL vy TFRICOFERE S
ZoNDTXr 7y NIO G PR 72
DO LEEIN, BEEMIIBNTHLT VT
L— M AL v F IS DHFFEDR R S T2,
(3) Polny OFIERZERM &L = DA E

7 O fE Bt

Pol n (FAHIEE SRR IR IZ X 2 &1
TR ARENIBAE T <, FIRRREMIIC L > TE
DOHSBEN TR SN TWD AREMER EWV, F 2
TYU UERICER L, TRY UL T
S ERERY S 2, TOEBERHANT,
ZOREGL, S58T DV L AN SRR IR K% D
Pol n DMRERBUCEETHLZ L2 RAHL
Tre TNH I UERA~DEFIZL V) ViR LA




2RI v LEERIKTEORZIENE T
WZRIE L2 &b, B8FBHL S587 BNY v
Wb 22T % 2 L 728 Pol n OEERER TED )71
~HET D EERKSTH D ETFREND,
7272 LFRH DS 072 2 e, BIOKERE T
EZDHVENH D, Poln (1-511) WA i%, 58
2ED Pol n & ARk, XP-V MR DA R
Ptk s, ZoMFIC2 e ST A
A R A A Td D CUE RAA o ~DERA
WA LB RAKE XP-V fifl CREIRE S
t&_%\ﬁ7&—glﬁ%&ﬂﬁf®#%

%ﬁ@ﬁé%ﬁbtoiﬁg\:®
ﬁﬁ%&/ﬂﬁ X, &/ % F L PCNA
L DOFEERE %&ofwto_@_&#%\
Pdn(rﬁlnwﬁﬂlkaC% F )b RF

b PONA & OFEG DRI 39 B R BTk
WCHETHAZ ENRINT,

5. TARRRWILLS
(BFFRAREE . WFCo 03 M OV SR S92 1
[ERN)

[ﬁﬁwu ufﬁijC] (§+ 38 ﬁ:)

1. Biertimpfel, C., Zhao, Y., Kondo, Y.,

Ramon—-Maiques, S., Gregory, M., Lee, J.
Y., Masutani, C., Lehmann, A. R.,
Hanaoka, F., and Yang, W. (2010)
Structure and mechanism of human DNA
pglymerasewy Nature 465, 1044-1049. %
M

2. Jee, J., Mizuno, T., Kamada, K.,
Tochio, H., Chiba, Y., Yanagi, K. I.,
Yasuda, G., Hiroaki, H., Hanaoka, F.,
and Shirakawa, M. (2010) Structure and
mutagenesis studies of the C—terminal
region of licensing factor Cdtl enable
the identification of key residues for
binding to replicative helicase Mcm
proteins. J. Biol. Chem. 285,
15931-15940. & FHA

3. Chijiwa, S., Masutani, C., Hanaoka,
F., Iwai, S., and Kuraoka, I. (2010)
Polymerization by DNA polymerase eta is
blocked by cis—
diamminedichloroplatinum(I1)
1, 3-d(GpTpG) cross—link: implications
for cytotoxic effects in nucleotide
excision repair-negative tumor cells.
Carcinogenesis 31, 388-393. &inh

4.  Sekimoto, T., Oda, T., Pozo, F. M.,
Murakumo, Y., Masutani, C., Hanaoka, F.,
and Yamashita, T. (2010) The molecular
chaperone Hsp90 regulates accumulation
of DNA polymerase eta at replication
stalling sites in UV-irradiated cells
Mol. Cell 37, 79-89. HinhH

5. Katafuchi, A., Sassa, A., Niimi, N.,
Gruz, P. Fujimoto, H., Masutani, C.,
Hanaoka, F., Ohta, T., and Nohmi, T.
(2010) Critical amino acids in human DNA
polymerases eta and kappa involved in
erroneous incorporation of oxidized
nucleotides. Nucleic Acids Res. 38,
859-867. AaiA

6. Takemoto, A., Maeshima, K., Ikehara,
T., Yamaguchi, K., Murayama, A.,

Imamura, S., Imamoto, N., Yokoyama, S.,
Hirano, T., Watanabe, Y., Hanaoka F.,
Yanagisawa J., and Kimura, 52009)

The chromosomal association of
condensin II is required by a
noncatalytic function of PP2A. MNat.
%;ruct. Mol. Biol 16, 1302-1308. &Ft

7. Sugasawa, K., Akagi, J., Nishi, R.,
Twai, S., and Hanaoka, F. (2009)
Two—step recognition of DNA damage for
mammalian nucleotide excision repair:
Directional binding of the XPC complex
and DNA strand scanning. Mol. Cell 36,
642-653. AEcA

8. Kanao, R., Hanaoka, F., and Masutani,
C. (2009) A nobel interaction between
human DNA polymerase eta and MutL alpha.
Biochem. Biophys. Res. Commun. 3859
40-45. AT

9. Kino, K., Sugasawa, K.,
Bando, T., Sugiyama, H., Akita, M.,
Miyazawa, H., and Hanaoka, F. (2009)
Eukaryotic DNA polymerases alpha, beta
and epsilon incorporate guanine
opposite
2,2, 4—triamino—5 (2H) —oxazolone.
Chembiochem. 10, 2613-2616. #&#HifA

10. Eichinger, C. S., Mizuno, T., Mizuno,
K., Miyake, Y., Yanagi, K., Imamoto, N.,
and Hanaoka, F. (2009) Aberrant DNA
polymerase alpha is excluded from the
nucleus by defective import and
degradation in the nucleus. J. Biol.
Chem. 284, 30604-30614. &FHiA

11. Fukuda, H., Takamura—-Enya, T., Masuda
Y., Nohmi, T., Seki, C., Kamiya, K.,
Sugimura, T., Masutani, C., Hanaoka, F.,
and Nakagama, H. (2009) Translesional
DNA synthesis through a C8-guanyl adduct
of
2-amino—1-methyl-6-phenylimidazo[4, 5-
blpyridine (PhIP) in vitro: REV1 inserts
dC opposite the lesion, and DNA
polymerase kappa potentially catalyzes
extension reaction from the 3’ —dC
terminus. J. Biol. Chem. 254,
25585-25592. A A

12. Nishi, R., Alekseev, S., Dinant, C.,
Hoogstraten, D., Houtsmuller, A. B.,
Hoei jmakers, J. H., Vermeulen, W.
Hanaoka, F., and Sugasawa, K. (2009)
UV-DDB-dependent regulation of
nucleotide excision repair kinetics in

living cells. DVA Repair 8, 767-776. #&

Bl

Mizuno, T.,

13 Akagi, J., Masutani, C., Kataoka, Y.
Kan, T., Ohashi, E., Mori, T., Ohmori,
H., and Hanaoka, F. (2009) Interaction
with DNA polymerase eta is required for
nuclear accumulation of REV1 and
suppression of spontaneous mutations in
human cells. DVA Repair 8, 585-599. %%
Eigcl

14. Kimura, T., Takeuchi, T.
Kumamoto—Yonezawa, Y., Ohashi, E.
Ohmori, H., Masutani, C., Hanaoka, F.,




15.

16.

17.

18.

19.

20.

21.

22.

23.

Sugawara, F., Yoshida, H., and
Mizushina, Y. (2009) Penicilliols A and
B, novel inhibitors specific to
mammalian Y-family DNA polymerases
%joorg. Med. Chem. 17, 1811-1816. &

Katsuno, Y., Suzuki, A., Sugimura, K.
Okumura, K., Zineldeen, D. H., Shimada,
M., Niida, H., Mizuno, T., Hanaoka, F.
and Nakanishi, M. (2009) Cyclin A-Cdkl
regulates the origin firing program in
mammalian cells. Proc. Natl. Acad. Sci.
USA 106, 3184-3189. HHiA

Tanaka, A., Watanabe, T., Iida, Y.,
Hanaoka, F., and Ohkuma Y. (2009)
Central forkhead domain of human TFIIE
beta plays a primary role in binding
double—stranded DNA at transcription
iﬂitiation, Genes Cells 14, 395-405. %

Masuda, K., Ouchida, R., Yokoi, M.,
Hanaoka, F., Azuma, T., and Wang, J. V.
(2008) DNA polymerase eta is a limiting
factor for A:T mutations in /g genes and
contributes to antibody affinity
maturation. FEur. J. Immunol. 38,
2796-2805. HFHA

Fukumoto, Y., Dohmae, N., and Hanaoka,
F. (2008) Schizosaccharomyces pombe
Ddbl recruits substrate—specific
adaptor proteins through a novel protein
motif, the DDB-box. Mol. Cell. Biol. 28,
6746-6756. HiA

Ohtsu, M., Kawate, M., Fukuoka, M.,
Gunji, W., Hanaoka, F., Utsugi, T.
Onoda, F., and Murakami, Y. (2008) Novel
DNA microarray system for analysis of
nascent mRNAs. DVA Res. 15, 241-251. %

Ouchida, R., Ukai, A., Mori, H.,
Kawamura, K., Dolle, M. E. T., Tagawa,
M., Sakamoto, A., Tokuhisa, T.,
Yokosuka, T., Saito, T., Yokoi, M.,
Hanaoka, F., Vijg, J., and Wang, J. Y.
(2008) Genetic analysis reveals an
intrinsic property of the germinal
center B cells to generate A:T
mutations. DVA Repair 7, 1392-1398. #&
WL

Martomo, S. A., Saribasak, H., Yokoi,
M., Hanaoka, F., and Gearhart, P. J.
(2008) Reevaluation of the role of DNA
polymerase theta in somatic
hypermutation of immunoglobulin genes
DNA Repair 7, 1603-1608. A #iH

Tsuji, Y., Watanabe, K., Araki, K.,
Shinohara, M., Yamagata, Y., Tsurimoto,
T., Hanaoka, F., Yamamura, K.,
Yamaizumi, M., and Tateishi, S.
Recognition of forked and
single—stranded DNA structures by human
RAD18 complexed with RAD6B protein
triggers its recruitment to stalled
replication forks. Genes Cells 13,
343-354. #HiAH

Yasui, M., Suenaga, E., Koyama, N.,
Masutani, C., Hanaoka, F., Gruz, P.,
Shibutani, S., Nohmi, T., Hayashi, M.,
and Honma, M. (2008) Miscoding

(2008)

properties of 2’ —deoxyinosine, a nitric
oxide—derived DNA adduct, during
translesion synthesis catalyzed by
human DNA polymerases. J. Mol. Biol
377, 1015-1023. ##tH

24. Hidaka, K., Yamada, M., Kamiya, H.,
Masutani, C., Harashima, H., Hanaoka,
F., and Nohmi, T. (2008) Specificity of
mutations induced by incorporation of
oxidized dNTPs into DNA by human DNA
pollmerase eta. DVA Repair 7, 497-506.

[

25. Yatagai, F., Umebayashi, Y., Homma,
M., Sugasawa, K., Takayama, Y., and
Hanaoka, F. (2008) Mutagenic
radioadaptation in a human
lymphoblastoid cell line. Mutat. Res.
638, 48-55. AT

26. Inaki, M., Utsugi, T., Onoda, F.,
Hanaoka, F., and Murakami, Y. (2008) A
novel class of temperature—sensitive
mutants generated by RNAi-r. Briochem.
éz%§bys. Res. Commun. 365, 472-477. &
B

27. Yasuda, G., Nishi, R., Watanabe, E.,
Mori, T., Iwai, S., Orioli, D.,
Stefanini, M., Hanaoka, F., and
Sugasawa, K. (2007) 7In vivo
destabilization and functional defects
of the xeroderma pigmentosum C protein
caused by a pathogenic missense
mutation. Mol. Cell. Biol. 27,
6606-6614. A

28. Nakamura, M., Ando, R., Nakazawa, T.,
Yudazono, T., Tsutsumi, N., Hatanaka,
N., Ohgake, T., Hanaoka, F., and Eki, T.
(2007) Dicer-related drh—3 gene
functions in germ—line development by
maintenance of chromosomal integrity in
Caenorhabditis elegans. Genes Cells 12,
997-1010. #HA

29. Eki, T., Ishihara, T., Katsura, I., and
Hanaoka, F. (2007) A genome—wide survey
and systematic RNAi-based
characterization of helicase—like genes
in Caenorhabditis elegans. DNA Kes. 14,
183-199. #HiA

30. Bugreev, D. V., Hanaoka, F., and Mazin
A. V. (2007) Rad54 dissociates
homologous recombination intermediates
by branch migration. Nat. Struct. Mol.
Biol. 14, 746-753. &#h

31. Shiomi, Y., Masutani, C., Hanaoka, F.,
Kimura, H., and Tsurimoto, T. (2007) A
second PCNA loader complex, Ctf18-RFC,
stimulates DNA polymerase m activity.
é; Biol. Chem 282, 20906-20914. vt

32. Masuda, K., Ouchida, R., Hikida, M.,
Kurosaki, T., Yokoi, M., Masutani, C.
Seki, M., Wood, R. D., Hanaoka, F., and
0-Wang, J. (2007) DNA polymerase m and

function in the same genetic pathway
to generate mutations at A/T during
somatic hypermutation of Ig genes. J.
Biol. Chem 282, 17387-17394. #ieh

33. Satou, K., Kasai, H., Masutani, C.,
Hanaoka, F., Harashima, H., and Kamivya,
H. (2007) 2-Hydroxy—-dATP enhances A:T



34.

35.

36.

37.

38.

(2

1.

—C:G mutations caused by
8-hydroxy—dGTP by suppressing its
degradation upon replication in a Hela
extract. Blochemistry 46, 6639-6646.

En)h

Shimizu, M., Gruz, P., Kamiya, H.,
Masutani, C., Xu, Y., Usui, V.,
Sugiyama, H., Harashima, H., Hanaoka,

F., and Nohmi, T. (2007) Efficient and
erroneous incorporation of oxidized DNA
precursors by human DNA polymerase .
Biochemistry 46, 5515-5522. & f

Kamada, K., Kubota, Y., Arata, T.,
Shindo, Y., and Hanaoka, F. (2007)
Structure of the human GINS complex and
its assembly and functional interface in
replication initiation. MNature Struct.
Mol. Biol. 14, 388-396. ##if

Takemoto, A., Murayama, A., Katano,
M., Urano, T., Furukawa, K., Yokoyama,
S., Yanagisawa, J., Hanaoka, F., and
Kimura, K. (2007) Analysis of the role
of Aurora B on the chromosomal targeting
of condensin I. MNucleic Acids Res. 35,
2403-2412. i h

Torigoe, H., Dohmae, N., Hanaoka, F.,
and Furukawa, A. (2007) Mutational
analyses of a single—stranded telomeric
DNA binding domain of fission yeast
potl: conflict with x—ray
crystallographic structure. Bloscl.
%gotecbnol. Biochem. T1, 481-490. #H

Furumoto, T., Tanaka, A., Ito, M.,
Malik, S., Hirose, Y., Hanaoka, F., and
Ohkuma, Y. (2007) A kinase subunit of the
human mediator complex, CDKS,
positively regulates transcriptional
activation. Genes Cells 12, 119-132. #&

A

] (G 36 14)

Hanaoka, F. UV-induced mutations in
the epidermal genome of TLS polymerase
—deficient mice. The 40" International
Symposium of the Princess Takamatsu
Cancer Research Fund 75 (20094E
11H10-12H, HH)

Hanaoka, F. UV-induced mutations in
the epidermal genome of DNA polymerase
n— and ¢ —deficient mice occurring in
vivo. Second Erling Seeberg Symposium
on DNA Repair, Keynote Address (20094
6H20-25H . Alesund and Geiranger,
Norway)

1B SCrE 7/ Afﬁiﬁf‘é%ﬁm TR
E’Q?“%)lﬂ%m A A 1294 s HARSE
2 i (2009453 H 26-28 F | HHB)
ERaCHE 5% 7 BA DAY AT —
ﬁ@%ﬁk%ﬁ@ﬁﬁﬂﬁ%ki-mﬁg
TR - AR YT A SER204EEE - S
B Y—F F— e TU—T g

[ & AL R 0 Bz 2 DNAMETE DR}

(200943 H 13 H, filH)

AERSCHE DNARFZED R (W) T 73
A T AREME 2 5 FFERR& Y VR
VUL —TA T AT ADEN LR
k— (200943 H4H ., H A

ﬁ«

§

o

TERSCHE ST Y
PR, UL R IR 5 74
{#H (20084F12H 19H |

THXU’E HEFREY

4 &%i@%ﬁ& %7

Iz D EEINRIB I T A & ZER
EIKE&%T{* %ﬁgﬂi/\"%llﬁlk
A fﬁ&%%@%ﬁb)h@%ﬂ%ﬁéﬁkfféL{E
F - A - AR OIS ] (20084211 H 19~
211, dEJuiD) \

(LR 5D B M A, 5
671E H A PRI, E—=2 7 - L
7 F¥— (2008F10H29H, 4 )=)

Fukumoto, Y., Dohmae, N., Hanaoka, F.
Schizosaccharomyces pombe Ddbl recruits
substrate-specific adaptor proteins
through a novel protein motif, the
DDB-box. The 6th 3R Symposium (3R
Symposium 2008) #AFF#EE (20084510 A
27-30H., #I)

>T

10. Hanaoka, F. Translesion synthesis and

11. Hanaoka,

12, FEl] SCHE, BOFHESE, REERIE,

cancer. Clare Hall Laboratories, Cancer
Research UK el (20084E7H25H,
South Mimms, UK)

F. In vivo and in vitro
studies on DNA polymerase eta. Gordon
Research Conference on Mutagenesis 8
il (2008427 H20-25H, Oxford, UK)
bR s
& AR, s ISR Y B
WDoy PR DNARY 27— - A — 5
ZriubiC . F300 ARSI
S LGSO H AR R A
(BMB2007), ¥ > 7R 7 A rDNAﬂ%?’EB?%E@
weqifr) (20074124 11-165H , i)

13. FEPSCHE, IR RSE, BRI, SR IE

14. Hanaoka,

i AR D AR E D5 A SR66MET FIA
#5?% FHRE, YURTC UL [F ) AR
M) (20074E10A3-5H ., i)

F. Recent studies on
mammalian DNA polymerase eta, the
product of XP variant responsible gene
Mayo Clinic #AfFa#H (20074E5H 21 H,
Rochester, Minnesota, USA)

15. Hanaoka, F. Defective translesion DNA

synthesis and links to human disease
9th Annual Midwest DNA Repair Symposium
Keynote Lecture (20074E5H20H,
Columbus, Ohio)

16. Hanaoka, F. DNA repair and ubiquitin.

17. Hanaoka,

Ohio State University Medical Center

it (200745 H 18 H, Columbus, Ohio,

USA)

F. TLS polymerase

deficiencies and cancer. The 3rd

Japan-US DNA Repair Meeting ¥RAfFifiE
(2007T4E5H7-11H, fli&)

(Z Dfth)

R B — DA
http://www. gakushuin. ac. jp/univ/sci/bio
/laboratory/detail_hanaoka/theme. html



6. WFIEHR

(D IFgEREE

JER SCiE (HANAOKA FUMIO)
FEBERT - BEREL - %
WFgeE 35 - 50012670

(2) g sy

WA JeZ% (MASUTANT CHIKAHIDE)

KB « A= n BEREAFZE R - ez (H19-21)
WFeE 5« 40241252

KZE M7 (OHKUMO TUYOSHI)

KRR - EamBERENFZER - BhZ (H19)
e85 - 50432505



