EERORSINIKRO b N-BR/RAEL &
CEZPLDOERBIFETEHDOT —FZ b,
KTV ENGICE 2o TEEHDONT A—&
Z3K®, ERROFHTEMES L OZE DIS%IE
BEXMEFE L,

FERIL., HREEPABLOCEEHLER
DIANT DT, 19504E0> H2003FE DT &
EEREHRSE, BE7TRPLEIRTa—F
AT ENTELDE, BRI > THY
FL-,

(fmEE~DEX)

ARUFFEIE . FRE RSB T AT O AN MEHEE
ZBe (HBEEEZRS) OFERRTE
I TWD, HBEOFELTE L UIERIC
BT 2B RIIEFTEORF LB THEELR,

C. HEMER

BB H1250,620 A (58%) 23FET- L 7=,
HER R A DIFETEEIZI0929A, BREN A
339N, BHA3I25A, FEHBAGIA, E
RS AA27T AN FESALSIOAN, BED 5 23 A419
A, FERASIBATH T,
BROSEBBBRIE (p(d=pd] THY. VU
2 ZAEHITER N2 [elesa)=l] L Lz L
X OBRFIFEXERE L, BEELAFETT
0.47/Gy (95%{E X [H: 0.38,0.56), REN A
T0.46/Gy ([fl: 0.09,0.95), BH A T0.28/Gy
(0.14, 0.42) ., BN A T0.54/Gy (0.23,
0.93), EREA A T0.17 (-0.17, 0.64), FFH
A T0.36/Gy (0.18, 0.58) FED 5 MR AT
0.45/Gy (0.10, 0.90) , A3 A, T0.08/Gy (-0.18,
0.44) THoT-,
BEBATELT Y R 7 (ERR/GY)IZXT 5

1. RS ERS L UVIEERICHITSHTEY
OBEFEX ) XY (ERRIGY)

25
2 I\ BB R 0.9 8
1.5
>
5
x4 20-29
wi
05 30~39-.____‘___________~_____—__—_____.
40-49\______\
50-58 —srpo—s
0 ||||||||||||||||||||||||

30 40 50 60 70 80
HEEH G
U A7 EMTER & 5 B LI fif Tid, i

B 2.1 (/5B 95S%IEFERM : 1.4, 3.1)
TEHHERE <, WIBHFERORIZI0RH
M2 E29%BD (9SWIETHRRH : -41%,
-17%) . BL OB ERFFERODRITI(EL D
Fedr & L T-0.86. 95%(EFEX [H-1.60, -0.06)
BWThLEEThoTZ, 2y, HTE
BLIEE LT, #REERL L OBLEE
D17 UA B2 OBRAEXEBRY R
(ERR/Gy) IZxt$ 25777 LizbDRE
1 TH3,

—F5. ZOBK%RE 17 VA OFRICIER
BENZ1FADLIZVOBRFECEKE L
TRLELORE 2 THD, Thbb, &
WMAE DI EBRECTERITISL .
RIFFEENBEWVZE, FUBZEEH TOE
CTEHEITZ W,

2. #HBRREHRSIUIIZEERICHS T S%ETY
DBFFETEY (EAR/10,000A/Gy)
50

45 |
40
35
30 |
25+
20 +
15 |
10 r

20-29

IEMBE RS 0-9 B

EAR/10,000A/Gy

|||||||||||||||||||||||||

30 40 50 60 70 80

IEFER B
BEEBAFEEY 27 EHAREEDER
ISEARIT, BMAEFTARELES L, T
bbb, M, WIRRER, BLOBEEHM
FEBEERICED Y A7 EMEREEZEEL
7= & & [ERR(ds,e,a)=p(d)e(e,s,a)] DT
T [p(d)y=pd] BN TR=0.42, 2%k
BEEEET NV [p(d=pd+yd] IZBW\TP
=036, y=0038, # 2 KEHE TV
[p(d)=yd’] IZBNWTy=022THY, “hbd
DdevianceD K& X L FEMENG BEIETF
gL K EA Lz, HEHICHEEES
R B/NMREHFEL0-020Gy TH Y . BIE
1%0.0Gy Tdeviance S F/N & 722 0 | 95%15#H

X ERRIX0.15Gy TH - 7=,
BARBREORBEENAFET I T 5%
BEIEERLIZTRT, HRHBEENIGYD L
X, BEEPAFEEDO S L 3IHD 1R
WHMHBROBEBIZELBLELZD T ENT
x5, HHIRMREIGy & 72 DHIBRIIT,



DRI 2 FH LTS5 A DORIBBEL L
T, KB TIZE LA H5#1100m, RIGT
PIRI1250m DN BIZFE YU T B EHEINT
W3,

£1. BEBRBREOCRERPAETICHTD

HE5E4
WIRBE (Gy) U HFHEIA(%)
<0.005 2/4621 0.0
0.005- 49/3653 1.3
0.1- 46/789 5.8
0.2- 109/870 12.5
0.5- 128/519 24.7
1- 123/353 34.8
2+ 70/124 56.5

*EFERIZE D EEZDNAETER)/(BEE
CHAERE)

D. Z%&

AT T, BEOHIFIZF EHEV TR
BIRGRDS ., BEYHMCEESABIOEE
LB BENAICLBRET Y R 7 2mHT
WA ENRRENTL, LarL, Bk
BRBOEBOBWVL| EHETRIN, B
ER A, BERA, FFBA, BBD DDA,

BERATEEIRET Y A7 Z2EHDTUVWEN,

HIENARB I OERATITHEE T2 Do
2o BEMNA, EBBA, B0 RA, K
BATIL, BEHEEI300~500 NFRE & [F
LETholiZ bbb bT, ERROKE X
EHEEBMNRRRY, BMHEBICLOIREBICE
WOHBZ ENRINT,
HEBROFBOKRKE JiX, IGYOHED
70 OBEIFEFV X7 TCRENTWVWS, D
FYV. FIEEBATHIIEL, LB TEL
HHs5 1L1km AT TEH 2 ERCK O b
ETHIBLIEANL, BBLTWRVWALD
HbENRATIETCTEY A7 BBLEYTE
BEri28%mnwZ 2R LTV,
O Y AT IX, HIRFERSEVIZ
FEW (K), i, BFWVIT EBEBREE
MERFWZ EERBLTWD, —F, EE
EHPEERICRDIEEHEFY R Z7ITETL
T B, 2T, BEFHIEHICRD L
WHZ ke, WEREZRORBRENAELSRD
EWVWIHZEIRRIRETHD, LEEB-T, Z

ORI LAY A7 DIETOHE
BME LT, OG&2id, Mo THRER
WWBREINTWVWRWATHERAETY X7
DN B 7= DI RO R &
Ranzdz o eEnEZLLND, 2,
WIRE ORI 2 DEEDRLZ2EDBH V|
ZFOTZDITHHBRODRERBEAH L HE
2B, MEBONRESHET S Z i3t
LY,

—F., HRZORBICEVIBRIFECTHA
BxEm+s (K2), 20z &k, BB
12 & - THED A OB Oinitiation & 5
W AR HIR L TV WAL B
<HY, TROOMIANRZEDHOAETEEIE
22 & BpromotionE Z T TENR A ZRES
NAEWVIHEBRIZERLTWAEEZLR
B
AR IR L A IHILBR RV A ETE
FEBADORET, HBREETELERT, &
SEDMEIHE) RARERERICEREY
ENA3FETHRERENALNATNDS, 2D
Tl RERERIC L EEHIRET
D1a—DEENERNLERGBEKT
ML TRY, WRgHE TCODNAGEIC
IALORFDIa—DEEICL T, H
YBEFOMar—0EEICL I BLRFR
ENHEML, EH2, ZFRNHEBREHRIIC
BiF BpromotionDEELZ T T, BARE
DM, OWTIENAET DOBEMNE 5] X #
TLTWABEEZARAZENTER EEDR
5, Fio, B - MBI X ABAREY R
7 DEW T, RETIEBNHERFOK
HBRZL, T OLDBETFOEIESS -
M ICRBITA2EEE L ICEET S L EAPh
A0, WTFh LS EHOBETHA I, b
L0, BEHBRICL2BRLBAREDAD
= XAM, TOL D RBHRT Y A TR
BTEXALDOTIERWTH A I M, EFEH
FROFREREEMFENMR L OFEESMEDORRIR
IHLETHS,

BRER COBRBOYV RINEZET

BTHD0, £, BHEBIZELD2PAD
YR ICBEDERS D020 T, 46
OF—E bk, BERS A LT,
BEIXA LD LNRVA, 02GyE THO U R
JHEIMIEE TRWI s bRENT, Ly
L. BEEMIIENRICEETZ2HLOTLH
DT, THHLDFERMLLIX, EENLD
BEHEBEEET AP LRYTHAILE



2 biT,

E. &%
1950-2003F D O IR FBHFHE D
R, BREENATILDIERMEBZNA
DTV A7 OEMBAHRED BT, BE
A ORFIFEXT U X 73, WIBREEHD
BFEWEEmW—h, EMERIICON TR
T L7, @RI CHIT, WHBHFEHLEN
WIEEEL  ERERDIZONEL 2o T,
INOO|MBE, BAREDHFEMER
AAZALZHR S TEEBE T2, £z,
BBREBICRITA Y 27 OMETRHENS .,
PEROBIBEBETTANRELRYTH S
tEZONT,

F. REAKRES
iz L

G. FERR

1. WXER

Richardson DB, Sugiyama H, Wing S, Sakata
R, Grant EJ, Shimizu Y, Nishi N, Geyer S,
Soda M, Suyama A, Kasagi F, Kodama K.
Positive  associations  between ionizing
radiation and lymphoma mortality among men.
Am J Epidemiol, 2009;169(8):969-76.

Richardson DB, Sugiyama H, Nishi N, Sakata
R, Shimizu Y, Grant EJ, Soda M, Hsu WL,
Suyama A, Kodama K, Kasagi F. Ionizing
radiation and leukemia mortality among
Japanese atomic bomb survivors, 1950-2000.
Radiat Res, 2009;172(3):368-82.

Sugiyama H, Nishi N, Kuwabara M, Ninomiya
M, Arita K, Yasui W, Kasagi F, Kodama K.
Incidence and survival of childhood cancer
cases diagnosed between 1998 and 2000 in
Hiroshima City, Japan. Asian Pac J Cancer
Prev, 2009;10(4):675-80.

Shimizu Y, Kodama K, Nishi N, Kasagi F,
Suyama A, Soda M, Grant E, Sugiyama H,
Sakata R, Moriwaki H, Hayashi M, Konda M,
Shore R. Radiation exposure and circulatory
disease risk: Hiroshima and Nagasaki atomic
bomb survivor data, 1950-2003. BMJ, 2010:
340 (doi:10.1136/bmj.b5349)

2. ELSRR
Ozasa K, Shimizu Y, Suyama A, Kasagi F,
Nishi N, Soda M, Grant EJ, Sakata R,

Sugiyama H, Kodama K. Overview of
mortality in the Life Span Study during
1950-2003. The 52nd Annual Meeting of the
Japan Radiation Research Society, Hiroshima
11-13 November 2009 (JRRS, 2010: Suppl
p149),

Ozasa K, Shimizu Y, Nishi N, Soda M, Grant
EJ, Sakata R, Sugiyama H, Nonaka Y, Kasagi
F, Suyama A. Birth cohort effect on cancer
mortality in Japan, 1950-2006. The Joint
Scientific Meeting of IEA Western Pacific
Region and the20th Japan Epidemiological
Association, Koshigaya, 9-10 January 2010 (JE
2010: 20 Suppl; p164).

H. MM EEOHE - B&RE (FE
Eate)
|
2L
2. ERAFBRBRE
2L
3. 2ot
Bz L




RAEFBRFRERME (5 3RV ARSI FEE)
SRR E E

BEBEPAICEBITZS ) MEEEE O BT

MRoEE ME B2 (R B R FUR MU BRER E R FERT)
MEHNE BR HIH (LEKRFRIBHHBRERZHRA)
ZFRA BE RBRZFRBHFRERFEHRA)
YEH BEE (R B R 2 R AR it R B B 2 BT S8 )

HREE

M BBIE NBRT 55 MABEOEEEHICH T 2 HEBR ) X DNAGKO
M5 & BABREPAICBITDERENZHA LI T B2, REVIOHRAY ER 2 HE
fRHNT % 4T > 72, REVIZ, BER Y i X DNAAKEOT LHREIZHE > BATH S,
REVI ZBRIFEH L/ #Ilask 2 MNUALE T 5 & HPRT&{E T CDRKRERBRE T L
LT, £/, R A—PEELZE(SEZEREREVIEAZBRIREHE L Mgk
FEATA 5. MNULLE % OMISZEDMENITIZ, REVIORY A —CIEHIXE I IXE
B LW AT R S iz,

—7J7. REVI SIRNAGEAIZ KX Y REVIDORHE 2 M| L7z sk T1d, BHEBRO%
HNOBEIC LY EFRL HPRTBEFEOEAERBEEN AR CET T2 ER NI
bivle, UL EDORERIZ, REVIOFEERBRSDNABEICH L THEERY B X DNAG R E
LU CTHROAFRERSCRREROFTRICES LTV DIEERET S, - T, REVI
DREBR LML, BHRBEPADRBRSZEE TS EDAEERH Y . SHOBRBNY

BTHD,

A. BIRBE®

FIBWRE O O TEROEEICHE
HEFEFII0, BHROEEFACET
HAREBIHE D BERI R ET, BREK
FHREIE I L DREFEOEFITIRAD
BB Lo TWD, FICEREHFIEOICE
BREBABBOMRA L TRICE S BRE
DR, HNTREBAY R 7 ORI, B
E£HIE BT HRBEEHSCERMBIEL T
DREOHEDOBEEANSLBO TEETH
bo AT, BHEBBIFERT IS/ A
BEDEEBECRTIBERVBIIESE
D EZHLMNIT S LR, HEEY
2 AE B O LRI E & 5 5 REVI O
BB ENBACRIT 2%E| 28 LT 5,
IOMRBRMREWET HZ & T, BHBE
D3 AKSERE O iR B DS HE SRR B RO R 3

AV R 7 FEERCTERIEDHBE b AIREL 125,

B. IRA%E

1. RJB—DERK

MG TOREVIDOREZ Hl#$ 5720
T-REx™/ 25 I (Invitrogen(¥k) 2 L
7o TDOY AT LTI, tetracycline (LA Ttet)
DEH~OFEIMZ LY B OBRTORHE
DHETE D, ZOV AT LI, tet repressor
BETEHSAATEARY # —pcDNAG/TR &
tet operatorBt ¥ & L AHIAATER T ¥ —
pcDNA4/TOTHERL S5, & MREVIDFEE
7 Z—X, pcDNA4/TOX Y & —D< )VF
gua—=7%A MZt bREVIcDNA%
A L, pcDNA4/TO-REVI Y # — & B,
L7z, FERICREVIZRAEERE A RBEI®
% BHIT, pcDNA4/TONZ Z—% T
pcDNA4/TO-REV1 (D569A/ ES70A) &
pcDNA4/TO-REV1 (R357S) Z{ERL L7z,



2. REVIZEWKZRARRKRT LME%D
1 3L

b A A HT10808k 2 7 & —
pcDNA6/TR % # A L 72HT1080-pcDNA6/TR
(LLFHT1080-6TRYER 1L, (FF) Hs R o n
RATOEFHABEENOHEEZ T, LIk
DEERITAER U=, HT1080-6TRER(Z £35S0 C
ERL L 7=~ # —pcDNA4/TO-REV1 % k 5
VAT 2l vaiECEIVEALL, b
ATz arPREEmDLH, N
Z—%Scal CTUIlr LESRICLZbox
iz, EAHMOZRIRIZ, blasticidin&
zeocinTi{T o7, REVIERAZ R TS
DB T, N7 F—BAKIZan=—%
R LMD 7 o—=1 7 24T Wk
& LTRSS LTz,

— 55, LSRR 5 BDREVI O MEflE: <

AL DT I/ BEERLIZREVI
"~ (DS69A/ES70A) BRASEERRIEL
ETDHDRAAL DT I ) BEBHRL-
REV1 (R357S) ERKIX, TOHiE® KA
THZEPHLMNZIENRTWS, £Z T,
REVIEBHBEMIGL AR, 7 hFH A1 2
VU BETFREFEREZH VT, REVIZR
EDFBE Y ¥ —pcDNA4/TO-REV]

(D569A/ E570A) & pcDNA4/TO-REVI
(R357S) %t MEMESFRIEMARICEA L
ra—=2 T E{Tol, Bohizsn—
DI L, TRIVA 7Y OFEMILY
REVIZRE Y V7 BORBEHET S
ZEBTE, o, BARREVIRBEK L F
BEOCKX U BARBEFETIZLNT
& 57 u—%REVIERFERI R B L
L CHisL L7z,

3. SiRNAIZ & AREVIHRIMG%

b Mg A IEMAERIC . REVIIZHT 5
{EFEMTISIRNA (/v B ha Yo ft)
FURZxrva Bl VEALE, B
BERBEBOWEEIL, WesterniEIZ LV 1{T-
7, SIRNAZEA LML, £DH%2H
FIEEL, £FFROHE,. RALERHED
BIEZIT- T,

4, IO —HRRIZEDEFERDAUTE

B SLAMAE % B R, F I TSRV R TR
4 % 7>, N-methyl-N-nitrosourea (LA FMNU)
THLEE U 7= 1% O A 77 # % Clonogenicit %
WTHIE LTz, 3X102-1x10°@E O R Sriiia %

—

10em7 « v ¥ 2 [ E | 24 EE 3814 1T tet
O.lpgmhZ Mz, I HIT24RFfEEEE LT,
D%, BB E I ITENR TRE$ 2 0,
MNUBR TR L7z, WSS T, #
RELTVCsyREAVRA OB EST I
1.03Gy/min, #REIX1, 2, 4, 6K UVBGYy TH
%, MNUALE DB AL, MNUBRE %4, 8,
16 U32ug/ml & Lz, 1EMBEREEL-
%, Boncan=—HKEHAL, KO
BEMTHERIN-aon=— KB LAR
AR, a1 =—%, 0.06% crystal violet
B CREL, ap=—H2Hx/,

5. HPRTBIGFEIZE T2 RALTREED
HIE
HPRTEGFHHE L TV 5 a2 BRI
T 579, Ml HATHE <2 B 5 Ui,
T DHHATEE L Z bR &, S I3 AREES
To7z. B ORI B RBH 2 Gy).
MNUZLE 3 g /ml) 2fTo7-#%. SHEE
ELE, FO%, 10emT 4 v alidi-
D, sx10EOMIBEHME, 6-F AT =
BRI TR Z21To 0, HAREEE, 5
bivlcanm=—oHK %W L7, Plating
efficiency & |, 6-F 477 =V iHELE Bk D
HBRBEN S EREREE 2R 12,
6. HEEHALIE

¥ 7E dh AR . plating efficiency . K& O
clonogenici£ X & X v MREIZ L v xHREE
EDFRBEEREL,

(RIEE~NDER)
AHFEPFRICIIHB I DNAERN S TN
TWaS72%, NEETFHEBRZAMEDOHEH
LOREN L 2 EY DL ORRICE
LiEE (ER+EFEBEREELHES) ] o
SE, LB KRFEME 2 DNAER K S HH
N> TRBFERE 21TV, BERR
BELUTARREN,

C. IRHFER
1. REVIZRGZGZBEIRBEL-MBE%EHE
W RS2 R ER
REVIERFBFIHEHRLL L HV T, MNU
T DRENER, ThIHA 2
VIEFHE T TIiX, REVL (D569A/ ES70A)
EEMAE, REVI (R357S) ZRKBRIFEHHE
IZEARIREVIBRIZE B & B L T, 2



EOMNUICRHT 2 BEEZMHE R Lz, RIZ
T hNIHA 7Y CFEETIZBITAMNUE
1SR B A 1TV, REVIZ 2 KBTS 5
BRIETREBRHA /-, REVI (D569A/
ES70A) EEEERBERKILZ, 7 oV A4
7 U RS XY MNULLE - 3t 5 4 7F
KN ER L7, REVI (R357S) ZREAR
BB LR, T hIV A2 YU UM
L OMNUIC T2 EFEO LR EZR LK,
2. REVIBRHBRERKEEB-RATE
HEEDRIE

REVIIEBRE|I B BEK % AW, HPRTERTF
JEIZ BT D ﬁﬁ%ﬁE%MELLOTF
THA TV VDEET., BEETICBITS
BRFRERELEAEIRRBE TH- -,
MNUSLER L, T T %A 7 U EFET.

FETEOICRAREREBEL LR SER,

BEOFVFEIZEVEEZ R LTz,

3. REVIRIRZiN% L -#Ra%k cHEERK
ZHORRERBEDRE

REVIRB ZMfl L= Milak 2 #ir4 2
721, REVIZ X 2 SiRNAZ HARIZ U R
7z ar L, 48K ICREVIORE &
PBMELE, X T 4T arybao—i
SIRNAZLEETIL. REVIORBEEIZEL LA
Do 72A3, REV] SIRNADE A2 X Y REVI
ORBEEIIME Sz, £Z T, ZDOREVI
FEEMBIMEH S - MERRE AT, HE#R

REA BRI T HREZEE A, REVI

ORBIGNT, BB EA BRI T 5 R
SZHEEPEBCHEMT2ERRALNEZ, £
7. EHIZ ImM @ caffeine D FIpiL. = OfH
MZ R L7z, RIC, REVIO RG] 235
AERBEEICRIEITEELHA -, HPRT
BEFECBITDRARERBELZRE L
& Z A, REVIORBEMENL, BRTFHRER
EREBEECREBERS X hol, —F,
REVIDFRBUMSI X, B BRCEABRo FR&t
SVBERINDIERERFELZRTIHSD
AR R sz,

D. #%

FBEIE I X 0 F 7 AT ZEHUINT
SRR E R FoKka RBEERIT 5,
ZoHT, BIERBEOEBEO—EIX, A
EF VM IDNABRIC L » TITh s & #
EINTWD, —F., EEBAMOERENE

BEENY T b (XPV) OREREEGEFLS

TEIEFE Y # 2 DNAS K (translesion
DNAGRK) #3— FT5EETFTHLIEN
Aoz Eh, HBEREY BADNAGHK] &
WAL OBENEE SN TV, AR
id, BIER Y B X DNAS EE O LR
% SREVIOEHBEERA BT 5%
BT 5 —B & U CREVI DHHEE %
FAEMZROREITIC L > THLMCTE 2 L
PERE LT,

41X, REVIREERIG (Zxf LACMPERE
EMHEEZHE U, BRI BE LM BLE
ETH D80x0GIZX LTHEERB S CARE
ATHZECHEERZ2RIBZH L%
ALFERRBTIC LI VBALN L TE -,
INOOMERRERE 2, 4 FEIIREV]
DERBEBZRBE T MK EREVIOR
Bl U7 ek & Vv CREVI O RE
WOV THRREAE BT 21T - 7=,

REVIOR Y A —VEHEZERILIEEE
EREVIEB #HEFHE L -tk ODMNU
NEICxHT AR AEFERITER LD, 2
DFERIT, EXOREVIEHZRBEFTE L
MR OG & ERESEbbdrol, Z
D &S, MNUMHEZ L 5DNABE % &
VB Z5HZ & TCHIlRZ AT ZEHREVID
%% X, REVIDR Y A —ViEM L EER

XS L WATEE N R S i, L
l,\ THRIHAT Y eIV EFHD
REVIZEH OB FE L - Ik 2 MNU
W9 % & HPRTEG T EIZB T 5 EARE
BEHEEITER Uiz, ZOREVIEHDGER %
B X ARAERAED /T, Frx
HBMZLTWBReVI P F VAV 2=y I <
7 A TOMNUE G & B T-cell receptor®
RAREBRFEEOLR L —HKTIFREER
bhd, lkoZ & kv, REVIIZ, 5
DNAZRED BN HADNAARRIZ L Y 0 #
X CDNABH &S 5 Z & THIRRE % [
BT 208, TOREL L TEALEHAE
LR XD FHEMES R XN,

—J . REVIZEH DRI EZREVI] SIRNAD
AN L0 U MRk 2 VT,
BRI T DAL D EZ A A~
Jre ZOFER., REVIORER Z I Lzl
Tm B BB T HEGFERE

WIETT2@EABA LN, FFERER



1X. REVI% knock out L 72DT40#H AR IZ RN T
HOH O TWB, BB, REVI #knock out
L 7-DT40HIME TIE,  FEHBRC%EN R %2 IR
FHEOMBROAEFERENERITET Lz, &
bz, YRAFITF . BEELAKE, &b
IZIIMMSE 0 5/ LB ER T THRE LT
e ODT4A0MROETFR L ERICIET L
7o U EDZ &5, REVIORE 2 L
7oA T, BEBRSEARPFRT DS
J LBRIEHA ODNAG B S, £
DOFER., MIBENEMT 2 L0 LHEFESH
Do
RIFRIC, REVIOREL 2 I L7 M % A
W CHPRTEGFIEICBIT A RREREE
ZRIE Lz, ZO/RBE, BEBROEMRD
BEHNZ L > THR I NDHPRTEGFED
RAEEBEEIIERT T 2EMB 8RN,
PLEDRERIT, Bk L7ZREVIEADIEE
B L REOBEBRIZH Y . REVIOKEH
ENDNABEICK L CHEER Y # 2 DNA
BEREN L THBROEGTRSBRREROS
IS L TWAEETRBRTILDLE X
biLd, - T, BHBBHTERIND
i EE R A Re8ox0GIZ Xt L T HREVIIL., 18
ER VB IDNASRIZE S35 = & THlla
HRRREROFERICHEDLLAEENRD S,
Baid, ReviZIBRIEBR LIS v AP
=y 7= U AT, BHEHRBHOMNUKRE
WL VR Y B FRTIRDARS
ERTLEL TWAHI EEFHALNIL TV,
SEIOERBERM O ZOBRBEMIRT S L,
REVIERA DO BRI R B, KA BRBHC
MNUE 52 L Y &% S = B EDNATL
TOEEFRV B ADNAARZRE L, HiA
e [ELEET 5 & 4T, RARE RMEE 218
S, FORRENABZENEM LY
DEHEIND, TOREICRevVIOREE LR
M, BEBEPADRBRSZHELZELEES
AREERDH Y, SBROBREBENVLETH B,
72 B OHFFEIZ L Y Revl OBRER 21T,
RIEMT A P A THBIL-6DIBEIFER
THEL, ORI X B RIEEHhyperplasia
ENLUTHBEPAZRETIZ LN
AZADERTRINT, Revl DEEFEREMN
IL-6DERBREFET HWFIIRATDH
B, T LBEICRT BRevIIZ X BHEE
DX DNAS T O ENFD A DR

EIZE EWIFERMAE L LTHERESN
Do
REVIZHLHBRE 22 THERY B X
DNAGRASIEIL, Bx iy ) ABEIC G
LY ) DEBh#E L T OEE ST 2
MEREKIEE S AT LO—2ThHDB, =D
KEARBAIC TIE, ZOMEORELEN. K
SHRFE D A Z RO — IR D D FERE T < B
B4 5+ TFHRENZ L ZATH
L0, EOEEBITRIZHME TRV, &
“OMENMLETH D,

E.

BRI BERT DY LBEDE
EHAEICB T 2BER VB XDNAS K OB
B LR R AT B EEIZ ST
T 5728, REVI DMLY 28 I MEREARAT
1772, REVIIX, £EFE D # 2DNAGK
BEOTLHNEEEZEIBERTH S, REVI
Z WP L - MR 2 MNULE 4 5 &
HPRTEGFETORARERBEEIZI LS L
Tre £, BY A —PESEPELS G
HEREVIEBR 2B RIZ B U 7= Mk o gy
noH, MNUALEIZ L 24 FEERO EFIZ
X, REVIDR Y A —PiEM 3 E I 13 B
B L2 WAalgetE v s hy-,

—7. REVI SIRNAD#EA|Z L Y REVID
FEEIE U= T, Bk
PROBIIC LV ETFR L HPRTE R FIED
BREREENEBIKRT T A3EANLE
i, LLEDOERIZ, REVIO R EIDNA
BEIC L THER Y BXDNAGEEZN L
THIMRDOEFERLEREREOFRICES L
TWAEZTIBRT S, - T, REVIORKR
LAULit, HEHRENADRBRZM 2T &
HELAREERDHY, SHORBEVSLETH
B

F. REARIER
L

G. IRER

1. WXHER

1. Fukuda H., Takamura-Enya T., Masuda Y.,
Nohmi T., Seki C., Kamiya K., Sugimura T.,
Masutani C., Hanacka F., Nakagama H.
Translesional DNA synthesis through a
C8-guanyl adduct of
2-amino-1-methyl-6-phenylimidazo[4,5-b]pyr



(V8]

(93]

idine (PhIP) in Vitro: Revl inserts dc opposite
the lesion and DNA polymerase kappa
potentially catalyzes extension reaction from
the 3'-dc terminus.. J. Biol. Chem., 284(38):
25585-92,2009.

Huang QM, Akashi T., Masuda Y., Kamiya
K., Takahashi T., Suzuki M. Roles of POLD4,
smallest subunit of DNA polymerase delta, in
nuclear structures and genomic stability of
human cells. Biochem Biophys Res Commun.,
391(2010): 542-546, 2010.

Piao, J.L..,, Masuda Y., Kamiya K. Specific
amino acid residues are involved in substrate
discrimination and template binding of human
REV1 protein. Biochem Biophys Res
Commun., 392(2010): 140-144,2010.

Masuda Y., Piao J.L., Kamiya K. DNA
Replication-Coupled PCNA
Mono-Ubiquitination and Polymerase
Switching in a Human In Vitro System. J. Mol.
Biol., 396(2010): 487-500, 2010.

FRER

Masuda Y., Suzuki M., Piao, J.L., Gu Y.Q.,
Tsurumoto T., Kamiya K.: Reconstitution of
DNA replication reactions with purified
recombinant human proteins in vitoro. 2nd
Asian Congress of Radiation Research
(ACRR 2009), Seoul, 2009.5.17-20. (Abstract
Book, p.116, 2009)

Toyoshima M., Xi Yang., Honda H.,
Hamasaki K., Kusunocki Y., Watanabe H.,
Masuda Y., Kamiya, K.: Function of Revl on
Carcinogenesis induced by ionizing radiation
and chemical agents. 2nd Asian Congress of
Radiation Research (ACRR 2009), Seoul,
2009.5.17-20. (Abstract Book, p.117, 2009)

HHEEET, SARER, MBHZ: PCNAD
X F UALRIG DO, EREBETE
£ - 8B REEOFR, /N, 2009.6.20-21.
GEEEEE£, p.14, 2009)

AT, A PONAOZE X F
Bic & 2EEFRE Y B X DNA A KGO HF
. B34E P E X B R BT R
£, JRB,2009.7.29. (71 75 A, p.3,2009)

BEHH, B, —FARE, AEEE,
Figeeth, W VE—BR, ESBOL, HHEK
T, A BEFRY B IDNASKE
FRevI BRI BBPILZRE DA EFHRFEDN
PN RAE TR, 3400 [E K ik S BR
BB E, IR, 2009.7.29. (07T A,
p.3,2009)

WHES, a2, EBERDHE ZDNA
ERIZBITBARI AS—PRBRIGD4E

10.

11.

12.

14,

CBEOSH, B

LY. B ABRBFEREIERS,
AT, 2009.9.16-18. (a7 5 A FIEE,
p.97,2009)

HEHE#T], A" £ FRAD6-RADISIZ
L BPCNADE) 1t ¥/ LG D AL RO R
. BRI AR RBESFWNRE, Bk,
2009.10.1-3. (4R, p., 2009)

BEDHH, KEEGE, WEES), Eo
¥, #AM Z: Revl DB RIFEIHIIMNUIZ
LBNBEEFREEET S, F68E A
AEFSFWNRS, $Rik, 2009.10.1-3. (¥
§%2E, p., 2009)

BHEE, ®HEE, HHEES, B8
W=, BT, 9% K BMLADE

Ph | PiZ 59 2 MlAGIG & & R IMEERAL T
DEEFE Y B X DNABE O, F68ME
AARBFERFMBS, BUE, 2009.10.1-3.
(F8EE, p.96, 2009)

WHER, SsARER, MEHZ: v b
RAD6-RAD18, MMS2-UBC13, HLTFIZ &
BHPCNAD R Y L ¥ & F L {b D4y 14,
F20EDNAER - MAML X - (BT T-Ivay7",
AR, 2009.11.1-3. (4R E, p.22, 2009)

BEEDHH, B B, ZFKAKEE, AHE
B, ESPOL, WEHS, AT BiE
FEYHXDNAAKEERRevIBRIB R ~D
%5 HE20EIDNAER - M % - BET-)Y
ay7", EMRT, 2009.11.1-3. (WE&EE, p.10,
2009)

HEHET, AT EREEERKICE
T ADNAR Y AT —ERBRIG DA
HIfEHT. BAMAREEYSENERS,
I8 8, 2009.11.11-13. (GAEE B, p.99,
2009)

B, ZHEARE, ESH
S, AHMEE, BEth, §§ B,
HHET, A BEBRER A, (LFER
MANZRT HHBERY B XDNAEGKBEER
Revl D& E]. AAMSBEEELES2M
K&, 5B, 2009.11.11-13. GEBRESE,
p.98,2009)

ZEKEE, BEDSH, B B, AHE
B, FEEEd, B PR, e 8
153 B X DNA B ik EE R Rev] DFESTRIG
BT OHE BABSNREERESE
S2EIKRE, JAE, 2009.11.11-13. GEBEEE
£, p.116, 2009)



H., SN EEOLRE - BRKR (FEZ
=)
1. 4G
2L
2. ERBERE
2L
3. FOih
2L



EAES BB FM RIS (B 3RV ARG FEEE)
SEMEREE

LEREBRZIMZEET D0 THREOEH
HyiEE B E REREXEREERFER

MFEEE DNAZEHUIWTIIHHEHBRSS ) AEBEERP AL > THERES
NADNABEOF THLHLEERBETHY, ThOICLIBABKROED
HORLBRLTRERORBEE2LHRET S, Lot o T, ZEHHEUIBIZIER M
Al BN TEFELEBAICEENAREDEBRORRE 2D —FT, BNAM
IEBWTIR TR ANV A 2FTETIZEICEIVBEEOELEEREA LD
RV ZXBH, TOXHIC, BBAELEBROBMFOBROBR AL T NEE
BERSFEHEOPIZ, PARBWTOAREENICHEE L CDNAEELHIHT S
SFNREET S, SYCPIZEFEMISIZ B W TIIATEMBAIC BT 2o R
WEBWTOLRICERL, BB TEAAVORIIERTIVDOD B AEEN
FThd, TRNETOMRIIZEI-T, 2O FORFMEICI T 5EFTHRER
X BT T AMEEBR I BEICEWTHLNEE 2R TRADSIO
BELIMEITAZERHBLTWAEZEDIL, 200 FHF 2R L7, SYCP3
DORBHBICBIT AENRGEIEICL T, FOMBRNBESHTLIEE,
AMNAOMEIBEHAE CHONSEBRCA2EERICEBWTHBEST D Z & ¢
L7z, BRCA2IZY /) bR EH I EE AR IHEKEEREOBRRE LHEET D5,
RADSIHL FD—D>Th b, £Z T, BRCA2LSYCPID HER AL — 1B DM
JIRBRRICL > TRILILE A NKBEFOBEREFESTHZ EBHL N
Lo, TOBEBRICEETAIDFREFHLNLTHARY, ZTOBEND,
SYCP3/3BRCA2¢ AT A LTk » T, RADSIOHREZHE L CHERMEMS
ZIEELZMEI LTI b0 EEZ bR, BEICBRCA 2ZEEAV AT D
PARPIHEMMOERIMENBE O M ENTWD Z LD, SYCP3XZ DO X 5 2%
LWEBRORZSHETR~—I— L LTSERFT SN D AREM IR ST,

A. FEEBE®

R MR TIRAEFRMRICB W TOARIEE
L. KB TIENAICERBICRERT S
FiE. DABRED IWER LY, DA
BHEE LRI TWS, BEIZSoEEL L
DEFNRZOBBIIDEINDZ EBHDL
NTWBERN, FbOMEIZOWTIX, —
HOLDORMLENTWBIZTE W, 5%,
INLEERNE LEREELRBESATY
{HbDEEZOLNDN, TOBRITHAM
BT A AEMFRISREYEMRT D Z LI
BZOERBICESBEBERET DI
XbOTEETHD,

SYCP3 LA FE #Ifa O JRE > B T B R
WRBTHIHFTHY., MRARAERICE
RENDVT T R~ BEEBEEERTDZ
Enb, HERGABOMEBXICHELE
Z2bn T3, BBIRERO I NV—Tb T
OHFOIEBIZBIT2EANHREINTE

D, B LEOEBETHHALTND I &
PHERLTWD, F£i-, EFEMAEIZHB
TH I REIRIR U256 121X, DNAR
BOw—h—THBHYH2AXD 7 4 — 1 A B
T35 b, SYCPIIWNEMEDDNA
BECHTIEEBELETEE DL
EZLNTWD, &5ITHkMEICDNAKRE
EEXTEGADORZTMEERFTTLIZE Z A,
BEBREL AT TF oo~ bl C
72 ¥ ODNAZBAEN®F U CHBITEZHED
TLETEINRI—BRTIE LD, BEM
JARE U7 — % 2T 2 FERME R 2 (EE
PERTT2bDEEZLNT,

MR X EEITFEHRERERE S L L b
{ZDNA —ESHUIBHEE O EE 2 EE R T
HY ., HIEMEKEEICERREEZITD
L THON TS, RADSHEZ OH LA
BEER-THFTHY, DNAZESHUIM
EOLICERBTAH - LItk » T, ZOHFTIC



BWTHIE S TERR I 7- BEEDNA & #%
HLIEELRBT S, ZORBEERALT
SYCP3 B MAIZ B W THEBBEHR% O
SYCP3DEENIZKIT B 7 4 —H AR % fif
W35 &, ERBEMIIY BIET LTV,
ZORERIL, SYCPIB AL NOMFIZL -
TRADSI DIEEL T2 Z &L 27T 3
HLOTH D,

Z DX S 7RSYCPIDKMAEIZE T B[R
I ERICT DERN, DX H
FICE - TREINDIONPEMBD T L%, B
FIHBEZEEOFERIZESIFHLOVRAE
BEORRICEETHD, £ Z THfKRE A
VWTSYCP3DRADS 1 ~D1E A HE 2 g8 4
B EEHFERHET S,

B. BAF &

RADS1 2% 58I mnmmzw&w&%
Ri= 34 Fik. DNABRGEREEICERIC
TWTCTA—HRAEERTDH, T, %E
HRHiiEE BN THRAEBREEZITO Z LI
Lo THRILT D EBAETH D, D
72T, SYCP3UZ DWW T (Flag# 7/ % &
L= BEFE MBIV TERTE L
IZ & T, Flagitxt 3 2804682 AV CHilg
NREZRET 5, RADSI & iAo &4 54E
R ZIZEE T A0 FIZ oWV T, &4
WP B8 RATUERE AV CRIEILT 5,
RAEERICEDLDNIEBMELEZ D Z LI
LoT, ER32°TZREZAVWC _ELRE
BTV, HBETDIH %%Hm#é
SYCP3¢( HFET AR FITONTIE, E
&%ﬁ#éﬂ%@%&%#éo%m—ow
EHTHABRCA2ZIIE R ERETH Y,
EEEPRBETIERIIBD THETH D2
DT, 2EZIERIESEIL, &4 0#ix
TWrA Z#PCRIZ &L » THEET 5, & DNKEK R
IZHAZ %ML TRERS ¥ — 2B
T2, ZhE, Flag# 7 &ML 7=SYCP3
DRBAT F—& L HIZCOSTHIRRIZ U R
Txlia Lo TEATS, MAHDH
ik > T, —BHEORBEIHRTEX -
B2, AHDHAEIC & » CTEBEB TR 1T
W, b —HoREICL o T RE V-
Ty T 4T ERITIZEICL o THIET
BINE D DERET B,

(fwEmE~ DB E)

BEICRR L ENT-HER OB A 2 BV 725

FTHDIDIZ, WMEE TORKHLEED

BN,

C. MERER

SYCP3Z A SRMEICRHIZE L /- e R
EREMREIZIWT, MAERFIEIZI TS
DEREOMBANRBEELRE L, Ot
B, MEERNICZBWTIZ-2Y L LEFRD
TA—HAESEIEHR L TW5AH I & AVHIH
LTce B/MEEMRE~TIZEA CREY
T, BEICBWTEERMICEMIZEELT
Wi, FERBRRCBWTEEIC 7 +— 0 A%
o &V EBEIN, HMERBHICLDE
LI M TIE A d o7,
%Lﬁ@mmmmﬁwﬁ EX T 5 2
EMRHBALTWAHIZ, KIZ, RADSI K
U@@Té > &SYCP3D MR % _ERE
WX >THRF L7z, £9. RADS1 D F
Eiﬁgénmmotomm_iﬁwﬁm
AR INTHE I, BRYITATM EyH2AX
7)>%0>?E{7m—%“:mi‘ufr5 LT Ko TFHC

FHREBET D, TOEDHIZ, yHZAXED
REEZRE L, £BRERBEIhA2)

ofc, ZEHUIMICKT2EEEHATS
IZHizo Tk, Db 0BREREFRN
mmﬁ@ﬁ% WWEEZEINRThiER G720
 EDRBNERTEERSTRLNA
M%EEE&LTﬂanfwémmMT
»HB, ZOBRCAlI ¢ DEFELEEINY
237z, BRCALIZPALB2 & FEITH A5 F %
NTHZ Lo TRLEBAMEIERE
ELTHBNTWABRCA2ICE B & 5%
935, BRCA2IZDNABEDHFRIZISZEL T
RADSI L ST 5, £ 2 C, BRCA2L
TEREEToMmE T A, SYCPUIEANIZ
BWTCHRET I ENHEBALE,

Z DL SIZSYCP3 EBRCA2HRE A%
FRTHZENRRE IR, KIZZ
D_OOEREVPEEFSTINE I vk
#HEt L7z, BRCA2IE3,4187 X JBEMBRR D
EXREHETHI7-0IC, %2 115EE
I EI L TCOSTMAZIZ B W T —i s &
BIDREERLE, b ESYCP3% 3
BEL, RELRICE > TEHERKEDOEE
MBI LT, Z£OREE, BRCA2ONKSGIT
FEOR2007 I VNS R DEBROLN
SYCP3LEERER T A EMHBAL -,

D. £%8



APFRICL > T, DAKBERFETHD

SYCP3M, BRCA2(FEETAH I LITL o T,

RADS51 D DNA — E IR AL ~ D E TR
BEXRTRE L., HHRMBRIEELZIRTLZ
ERHALNE RO, TOERELT, B
EARDB R RE Th D EBEEREMT S
TETREIND L) RYPRAERREEED
FE I, TSN RERSCDNAZEA
72 E ODNARE T T B B HENRTLET S

TllickhB, TRHOFERRBT, BADOR

A LIEEOE F OEBIZBWTERRFER
THDd,
FPFRPACBITIEEEEET L L

W45, FHEI A HR 2 M REDME T 9% & \DNA
T EEHUBICRE REENHDI LMD
nNTW5b, TORBIZEEAEBERELE
EREERHITOND, RAEFHER TR
LR DIIREERERETHY, H D
SAMFERY UNECRRKERD T ENHEm
bhTWd, BRifik, ZhbEmSREEC
Mz T, BBNASILRAZEOEBEEIC
BT S PR FIC R EIARENREET S
TENRESh, BPADEERBFTH
AT EMPEMLLTVWDS, £z, BEEIEE
KMBES DOBATHEINTWDA,
EOAEWMERRERIZED, RRICE-T
IIHENICRBADRRE R DHERHD T
ELHERENRTWE, ThbDEFEIX
BRCAI°BRCA2OEENRH HEEIZE W
THEETDIH, TRHOEERFEELRN
AL RBOREIIEBCBREI TN
7o ABFFIZ X o T, BRCAIXBRCA2OE
AN THSYCPID L 9 72BRCA2IZ %
ELTZOHBEEZ MK T IHENTFETN
1. BRADORKE L 72 2R EREEEDN
FEINAZEPPHELMIENTZZ LI
FAAUECHERBHEBE X EEOETICE T
BIETHINRANEN L E2FETEHHLOT
H 5D,
&K\%%wﬁémeﬁﬁbfﬁéo
BRCAIXBRCA2OEREZFT LI A
A I IR0 43 %ﬁ%%ﬁ@ﬁmaké
FIMBEHELTWRWEDIL, YT FA4 7T
I triple-negative {2 43 1 & 73’L\ g dp ity
W2 BT ENL, DT, 20DIEE

HRIE S E BRI BRIRAFZE TR SN TV 5,

—o%, MHEMBEBRIIEENMETLTNSE
AT IEIDNAZBAN w4 B RS e TLE T
BB, AWBATIEOEVHERENT

TRV AT TFURANKRTTF
mEOASRAORNEERFTTTHHOT
H5D, b H—DOIIDNABEGYIRTIZX L THE
AL 172 & < B3R T H 5 poly(ADP-ribose)
polymerase (PARP)DFREHI DA DEDIRTT
Thd, THITEEGOEIEEINRWE
BITIXEND ZEHYMNIC Y . BRCAR
FRZBI L TWAEEITIEZOBEENT
XN, WESRERPEEL L zHE
HERABILLE LTI2b O TH D, TTIZ,
BT BEERERBRICBWCRIF AN
DRI, SHOBENHFEIRLTND
HHTH D, AFFIL, BRCAZOERN 2
< THSYCP3ID L 9 2B AKRERIFEAFKE
LTWABRARBNTIE, Z0oLH%284e
B CPARPIREAIZ ERENTH D W HE
WERBTEIHLDTHD, LB -T, Z
NETHEERETH =B AITEB N TH,
:@iﬁ&ﬁbw%ﬁwﬁmﬁMk?%é
AREMERTHLOTHD, LER-T, &
BIIZOL D RIBEOBRZETH~—H—
ELTHEBATEDINE ) DERFTAWER
BULE LD,

E. ¥&%

BAKBEHREO—>¢ LTRES AT
5 SYCP3 DM 72 /o FHEREMRIT 21T IR o T2,
ZORR, APAOMBERE TH D
BRCA2LEERHEFEKT D LIk - T,
ZOEBEMEETHHRADSIIC L HHEEMA
MZIEEEZMHTAZEBHLNE 20T,
BRCAZRINBAIZB Tk, fHFRMEHE X
BEICRELAZX-LTWAZEERALT
HLUWEEERE S RET STV DA, A8
ZOREIL, ZOXHIRERPRTHHE
BERJICBRCADS I SN TW AR AIKR L
TIHFAKOREERK 2 EETE DL
TFRTAILEDTH DB, TDXIIE, HHKE
%ﬁb@ﬂ%m\%%%%®Mﬁ%ﬁm
ThH>Z ik T, EERFRICEBFREL
OB ADOH LNMEBSMLIER D FiEE RS
THRLEILLERERTALOTHS,

F. BEARER
7L

G. FIERBR

1. RMXBR
Katsura M, Tsuruga T, Date O, Yoshihara T,
Ishida M, Tomoda Y, Okajima M, Takaku M,



Kurumizaka H, Kinomura A, Mishima HK and
Miyagawa K. The ATR-Chk1 pathway plays a
role in the generation of centrosome aberrations
induced by Rad51C dysfunction. Nucleic Acids
Res 2009 37: 3959-3968.

Takaku M, Machida S, Hosoya N, Nakayama S,
Takizawa Y, Sakane I, Shibata T, Miyagawa K
and Kurumizaka H. Recombination activation
function of the novel RADS5I- and
RADS1B-binding protein, human EVL. J Biol
Chem 2009 284: 14326-14336.

Sasano N, Enomoto A, Hosoi Y, Katsumura Y,
Matsumoto Y, Morita A, Shiraishi K,
Miyagawa K, Igaki H and Nakagawa K.
Edaravone, a known free radical scavenger,
enhances X-ray-induced apoptosis at low
concentrations. Cancer Lett, in press.

H. MMEEOHE BR&RE (FE
zET)

L



Ak 4

MEREOTHTICET 2 —HERLV AT U b

=5
EBERSL | XA b (EEAEO | EOE & |HEt4s | KB (HRE | -
REEH 4
Yasui W, |Histological and Dan Hellberg | Histological Nova New York | 2009 93-111
Sentani K, |serological tumor M and serological |Science
Sakamoto |markers of gastric tumor markers |Publishers
N, cancer and their
Motoshita J clinical
and Oue N usefulness in
cancers
A é:l.

RRERXL X H A MV RREE 5 R—=y HiRE
Ueda T, Volinia S, |Relation between Lancet Oncol 11 136-146 2010
Okumura H, microRNA expression and
Shimizu M, progression and prognosis
Taccioli C, Rossi S, |of gastric cancer: a
Alder H, Liu C-G, |microRNA expression
Oue N, Yasui W, analysis
Yoshida K, Sasaki
H, Nomura S, Seto
Y, Kaminishi M,

Calin G and Carlo
CM
Sakamoto N, Oue |Serial analysis of gene Cancer Sci in press 2010
N, Noguchi T, expression of esophageal 2009 Dec 16.
Sentani K, Anami |squamous cell carcinoma: [Epub ahead of
K, Sanada Y, ADAMTSI6 is up- print]
Yoshida K and regulated in esophageal
Yasui W squamous cell carcinoma
Yamamoto H, Oue |WntSa signaling is Oncogene in press 2010
N, Sato A, involved in aggressiveness 2010 Jan 18.
Hasegawa Y, of prostate cancer and [Epub ahead of
Yamamoto H, expression of print]
Matsubara A, Yasui | metalloproteinase
W and Kikuchi A
Sentani K, Que N, |Immunostaining of gastric {Pathol Int in press 2010
Noguchi T, cancer with
Sakamoto N, neuroendocrine
Matsusaki K and differentiation: Reg IV-
Yasui W positive neuroendocrine

cells are associated with

gastrin, serotonin,

somatostatin and

pancreatic polypeptide




Seko N, Oue N, Olfactomedin 4 (GW112, |Exp Ther Med |1 73-78 2010
Noguchi T, Sentani |hGC-1) is an independent
K, Sakamoto N, prognostic marker for
Hinoi T, Okajima  [survival in patients with
M and Yasui W colorectal cancer
Oue N, Sentani K, |Serum olfactomedin 4 Int J Cancer 125 2382-2392 2009
Noguchi T, Ohara {(GW112, hGC-1)in
S, Sakamoto N, combination with Reg IV
Hayashi T, Anami |is a highly sensitive
K, Motoshita J, Ito | biomarker for gastric
M, Tanaka S, cancer patients
Yoshida K and
Yasui W
Sugiyama H, Nishi |[Incidence and survival of |Asian PacJ 10 675-680 2009
N, Kuwabara M, childhood cancer cases Cancer Prev
Ninomiya M, Arita |diagnosed 1998 and 2000
K, Yasui W, Kasagi |in Hiroshima city, Japan
F and Kodama K
Yasui W, Oue N, Transcriptome dissection |Pathol Int 59 121-136 2009
Sentani K, of gastric cancer:
Sakamoto N and Identification of novel
Motoshita J diagnostic and therapeutic
targets from pathology
specimens (review article)
Noguchi T, Oue N, [h-Prune is an independent |Ann Surg Oncol |16 1390-1396 2009
Wada S, Sentani K, |prognostic marker for
Sakamoto N, survival in esophageal
Kikuchi A and squamous cell carcinoma
Yasui W
Yamamoto H, Laminin gamma2 mediates | Gastroenterol | 137 242-252 2009
Kitadai Y, WhntSa-induced invasion of
Yamamoto H, Oue |gastric cancer cells
N, Ohdan H, Yasui
W and Kikuchi A
Oue N, Sentani K, |Characteristic gene Int J Cancer 124 1112-1121 2009
Sakamoto N, expression in stromal cells
Motoshita J, of gastric cancer among
Nishisaka T, atomic-bomb survivors
Fukuhara T,
Matsuura H, Sasaki
H, Kanachi K and
Yasui W
Hayashi T, Immunohistochemical Oncol Rep 21 95-100 2009
Matsubara A, Ohara |analysis of Reg IV in
S, Mita K, cancer of the urogenital
Hasegawa Y, Usui |organs: Frequent
T, Arihiro K, expression of Reg IV in
Norimura S, prostate cancer and
Sentani K, Oue N |potential utility of serum
and Yasui W tumor marker
Kuniyasu H, Oue  |Reg IV enhances Cell Proliferat (42 110-121 2009

N, Sasahira T, Yi L,
Moriwaka Y,
Shimomoto T, Fujii
K, Ohmori H and
Yasui W

peritoneal metastasis of
gastric carcinomas




Iwase H, Clinicopathological Breast Cancer |in press 2010
Kurebayashi J, analyses of triple negative 2009 May 23.
Tsuda H, Ohta T,  |breast cancer using [Epub ahead of
Kurosumi M, surveillance data from the print]
Miyamoto K, Registration Committee of
Yamamoto Y and  |the Japanese Breast
Iwase T Cancer Society
Terada K, Okochi- |Association between Carcinogenesis |30 466-471 2009
Takada E, Akashi- |frequent CpG island
Tanaka S, methylation and HER2
Miyamoto K, amplification in human
Taniyama K, Tsuda |breast cancers
H, Asada K,
Kaminishi M,
Ushijima T
Hamatani K, Improved method for Thyroid 20 43-49 2010
Eguchi H, Mukai  |analysis of RNA present in
M, Koyama K, long-term preserved
Taga M, ItoR, thyroid cancer tissue of
Hayashi Y and Atomic bomb survivors
Nakachi K
Yoshida K, Nakachi | Lung cancer susceptibility |Carcinogenesis |30 2037-2041 2009
K, Imai K, Cologne |{among atomic bomb
JB, Niwa Y, survivors in relation to CA
Kusunoki Y and repeat number
Hayashi T polymorphism of
epidermal growth factor
receptor gene and
radiation dose
Hattori N, Hayashi |Changes of ROS during a |{Int J Sports 30 426-429 2009
T, Nakachi K, Two-day Ultra-marathon |Med
Ichikawa H, Goto | Race.
C, Tokudome Y,
Kuriki K, Hoshino
H, Shibata K,
Yamada N,
Tokudome M,
Suzuki S, Nagaya
T, Kobayashi M
and Tokudome S
Yoshida K, Kubo Caspase-independent cell | Cell Immunol |255 61-68 2009
Y, Kusunoki Y, death without generation
Morishita Y, of reactive oxygen species
Nagamura H, in irradiated MOLT-4
Hayashi I, human leukemia cells
Kyoizumi S,
Seyama T, Nakachi
K and Hayashi T
Kawasaki A, Modulation of connexind3 | Neuroscience 160 61-68 2009
Hayashi T, Nakachi |in rotenone induced model
K, Trosko JE, of Parkinson's disease
Sugihara K, Kotake
Y,Ohta S
Kyoizumi S, Memory CD4 T-cell Int J Radiat 86 56-62 2010
Yamaoka M, Kubo |subsets discriminated by |Biol

Y, Hamasaki K,
Hayashi T, Nakachi
K, Kasagi F and
Kusunoki Y

CD43 expression level in
A-bomb survivors




Hamasaki K, Clonally expanded T Radiat Res 172 234-243 2009
Kusunoki Y, lymphocytes from atomic
Nakashima E, bomb survivors in vitro
Takahashi N, show no evidence of
Nakachi K, cytogenetic instability
Nakamura N and
Kodama Y
Richardson D, Positive association Am J Epidemiol | 169 969-976 2009
Sugiyama H, Wing |between ionizing radiation
S, Sakata R, Grant |and lymphoma mortality
EJ, Shimizu Y, among men
Nishi N, Geyer S,
Soda M, Suyama A,
Kodama K, Kasagi
F
Richardson D, lonizing radiation and Radiat Res 172 368-382 2009
Sugiyama H, Nishi |leukemia mortality among
N, Sakata R, Japanese atomic bomb
Shimizu Y, Grant  |{survivors, 1950-2000
E, Soda M, Hsu
WL, Suyama A,
Kodama K and
Kasagi F
Shimizu Y, Radiation exposure and BMJ 340 b4326 2010
Kodama K, Nishi circulatory disease risk:
N, Kasagi F, Hiroshima and Nagasaki
Suyama A, Soda M, |atomic bomb survivor
Grant E, Sugiyama |data, 1950-2003
H, Sakata R,
Moriwaki H,
Hayashi M, Konda
M and Shore R
Masuda Y, PiaoJ |DNA Replication-Coupled |J Mol Biol 396 487-500 2010
and Kamiya K PCNA Mono-
Ubiquitination and
Polymerase Switching in a
Human InVitro System.
Piao J, Masuda Y |Specific amino acid Biochem 392 140-144 2010
and Kamiva K residues are involved in Biophys Res
substrate discrimination Commun
and template binding of
human REV1 protein
Huang QM, Akashi |Roles of POLD4, smallest |Biochem 391 542-546 2010
T, Masuda Y, subunit of DNA Biophys Res
Kamiya K, polymerase delta, in Commun
Takahashi T and nuclear structures and
Suzuki M genomic stability of
human cells
Fukuda H, Translesional DNA J Biol Chem 284 25585-25592 | 2009
Takamura-Enya T, |synthesis through a C8-

Masuda Y, Nohmi
T, Seki C, Kamiya
K, Sugimura T,
Masutani C,
Hanaoka F and
Nakagama H

guany! adduct of 2-amino-
1-methyl-6-
phenylimidazo[4,5-
b]pyridine (PhIP) in Vitro:
Revl inserts dc opposite
the lesion and DNA
polymerase kappa
potentially catalyzes
extension reaction from
the 3'-dc terminus

_54_




Morita A, Shiraishi

K, Miyagawa K,
Igaki H and

Nakagawa K.

concentrations

Katsura M, Tsuruga | The ATR-Chk1 pathway |Nucleic Acids |37 3959-3968 2009

T, Date O, plays a role in the Res

Yoshihara T, Ishida |generation of centrosome

M, Tomoda Y, aberrations induced by

Okajima M, Takaku {Rad51C dysfunction

M, Kurumizaka H,

Kinomura A,

Mishima HK and

Miyagawa K

Takaku M, Machida | Recombination activation |J Biol Chem 284 14326-14336 | 2009

S, Hosoya N, function of the novel

Nakayama S, RADS51- and RADS1B-

Takizawa Y, binding protein, human

Sakane I, Shibata T, |EVL

Miyagawa K and

Kurumizaka H

Sasano N, Enomoto |Edaravone, a known free |Cancer Lett in press 2010

A, Hosoi Y, radical scavenger, 2010 Jan 19.
Katsumura Y, enhances X-ray-induced [Epub ahead of
Matsumoto Y, apoptosis at low print]




In: Histological and Serological Tumor Markers. .. ISBN: 978-1-60741-382-0
Editor: Dan Hellberg © 2009 Nova Science Publishers, Inc.

Chapter VI

Histological and Serological Tumor
Markers of Gastric Cancer
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Abstract

Gastric cancer is one of the most common cancers worldwide. The prognosis of
early gastric cancer patients is prolonged drastically by recent progress of diagnosis and
treatment; however, the prognosis of patients with advanced disease remains poor.
Therefore, the most important to conquer gastric cancer is the early detection and the
effective treatment for advanced cancer. This chapter reviews classical and possible
serological tumor markers and their usefulness in gastric cancer detection and
histological tumor markers in relation with patient prognosis. Known tumor markers such
as CEA and CA 72-4 are not satisfactory in their sensitivity for early detection although
they may have prognostic impact. Several of possible tumor markers such as interleukins,
matrix metalloproteinases, cell adhesion molecules, cell cycle regulators and methylated
DNA are reported to be useful in clinical or histological diagnosis that must be confirmed
by prospective study. Novel tumor markers and possible therapeutic targets such as Reg
IV and GW112 identified by our global analysis of gene expression are also described.
Further investigations are needed to identify new diagnostic targets, which are directory
corrected to molecular target therapy.
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Introduction

Gastric cancer is the fourth most common cancer and the second leading cause of cancer
death only to lung cancer in the world [1]. Incidence of gastric cancer is declining worldwide,
which is mainly due to changes in life style especially eating habits (decreased consumption
of high-salt diet and availability of fresh fruit and vegetables throughout the year). Another
point for decreasing incidence of gastric cancer is a rate of Helicobacter pylori (Hp)
infection. It is known that worldwide gastric cancer has geographical variations in incidence,
patient’s outcome and molecular bases between the West and the East [2, 3]. The prognosis
of early gastric cancer is prolonged drastically by recent progress of diagnosis and treatment.
However, if patients are diagnosed with gastric cancer as advanced disease, the prognosis is
extremely poor with survival rates rarely exceeding 15%. According to the world cancer
report by World Health Organization, five-year survival rate of gastric cancer patients of all
stages after diagnosis is around 50% in Japan and is 30% or less in other countries [4].
Therefore, the point, which should be conquered in gastric cancer, is the discovery in an early
stage and the effective medical treatment for advanced cancer. Integrated research in
molecular pathology has uncovered the genetic and epigenetic alterations in the course of
development and progression of gastric cancer [5-8]. These include telomerase activation,
genetic instability, and abnormalities in oncogenes, tumor suppressor genes, growth factors,
matrix degradation enzymes, cell cycle regulators, cell adhesion molecules and DNA repair
genes. Most of these can be used as tumor markers of gastric cancer, and if secreted, those
serve as serological tumor markers. A better knowledge of the molecular bases of stomach
carcinogenesis leads to new paradigms in diagnostics. Novel molecules participating in
biological behavior of cancer must be useful targets for cancer therapy. This chapter
describes classical, possible and novel tumor markers of gastric cancer and their clinical
usefulness in diagnosis using serum samples and histology sections.

Known Serological Tumor Markers

Serological tumor markers have clinical value in screening high risk group,
differentiating between normal and cancer patients, characterizing tumor behavior, and
monitoring cancer growth and response to therapy {9]. While most of tumor markers are
derived from cancer cells, some are produced by host cells in response to tumor growth and
invasion. Known and possible serological tumor markers are listed in table 1.

Table 1. Serological tumor markers of gastric cancer

Known markers Pepsinogen, CEA, CA19-9, CA 72-4
Possible markers Interleukins

IL-1beta, IL-6, IL-8, 1L-18, IL-2 receptor
Growth factor and angiogenic factor
VEGF-A, VEGF-C, TGF-betal, HGF
Matrix metalloproteinase

MMP-9, MMP-10, MMP-11, TIMP-1




