ERISHIBE M TEHEE S ¢ CREST
WFZEtEIE T — T — AR EFEEZBfEL-
/7/ GG F A
IR A s T AT L ADFR L
R HBIB L T ORRR

WFGEAE T s &

WFFEIAM SR 14411 H ~ PRk 204F 3

MR EE TR R
(RO = B} o Rk R 52 Ve 22 JR AT I T | 309%)



1 #FgE32kE DR E

WFZEOREE S E i

BRI LT HERDOIE B 2 RBE T BE ISV IELHDWITERL TOSHER LR
TUND, HTTH 0 Y A (OIS X S E /R E OB AGR ER TIE, 2 10~%1 100 g st (bp)
HHNIZIL EOYBL A ORI K ISP N AL HZE T, Z ORI AFET DR T
DI BUIN B 2 R B Rk 2 72 R BIAIZ AL 5975, 20280, RIUHEEOFRR TH-oTh, #
IZRWTTIRH, #58, FAIMERE OB EOZ2LL T, SOICEBE B TIEZ R lRE
WEZNHOELL TEND, DT, ZOXH70 5 B RIS S B (a2 —%k
FLE) Z0GH | B, o m IR AT AT LAY AT LIRS EDISELRTENIL, &
Y — 1 W TESCBRE BICB W TIBEN S ) Aot — B E 2 RBE L RHIN TS
PR LR IS LR Ak DO B R R T O R % B8 LT, ZOXH /B T
TESNDHECEAR TR B O BHE R 713, MR B OREMIICE 5L b I OEMEEHE
DA F =T —NRROIER 3 - LI DT LI T& D, ZOZ LD RIOTERELY ) 2T
LA DBE%E LI IS G T- DY I WF e & M LT-,

[. BRET ) LT L ALZ OIS REDBR%S

100kb L~ /L DORGIGL R 2 & —E 5 2k 3 248 8316 {El D BAC /e —Z45#HL7- 6
TP in—house BAC 7L AZAERL T2, (Inazawa fif.., Cancer Sci.2004, Review) ZDWNERIE,
4,523 ffld> BAC 7va— Bl L= 25 ) L 13 —F D@8 E T LA (Whole Genome Array
4500, 57 AT « i SO L L HE[R]) | @B AR 1p36 @ 20Mb A< 3—L7e T LA
(1p36-contig Array), @4 B H &R 1 800 FEIHDMENT 2 v REL 5 R MEZ W) AT L A
(Cancer Array—-800), @XY:ta A% 1003 > BAC THLO R LT E B E T LA (X-tiling Array).
GOBEAES R B, YR B EE DK 7L A (Genome Disorder Array), ®th7 / AH @ Copy
number variation (CNV)? 667 JENZ R H 357 L A(CNV Array), IV % E BAC 7L A% M
UWTHEL L0k D 1 3 — L~ L D7 ) Aot — IR 2 @R TR T 572D OfiT Y 7 v =7 ¢
HAHIMCG Array Map Viewer] IMCG Array Data Manager] ZBAR L7, SHIZ, 2315 in—house
BAC 7L A%Z7 Ty 74— AF LA DNA OYEIRT AR AI)—= 7 ETHS BAC
array—based methylated CpG-island amplification (BAMCA)EXR ChIP-on-BAC 7L A1EZBHZEL
77

II. §# CGH 7 — XX —ADHEEE

5y 4R B Y (0 R AR 2 = BE ST CGH HEIZ D 25 S FE DR EHY 1000 FlOFEIZI T
Lot — R RAT AR T Ulc, ETo, TNORERE T — 4 _X—2b T 5L LB ICED— A2 H
NBALT=, (2003 42 7 H 29 HZABH. CGH Data Base: http://www.cghtmd.jp/cghdatabase
/index.html) AT —H =L K[E NCI @ SKY/CGH T —H~_X—RJIVWV>7inES“CGH
database Japan” &L TN SNAIZE T, 77228503 21,332 1:(2007/11 /1412 2L . BNk
D THEE RS CND, FTo, BFEHEE 700 #DT LA CGH f#MTfE D7 —Z~—21k,
Z2HED TRV T DO LA T € (2008 ££3 1) THD,

II. &FEHE D in—house 7/ LT LA fRMT & BT LI B E = 7 D[R &

1) BB s T ORE: MLk 32 FE¥HO in-house 714 CGH f#HT 24T\, &7/ Lo
—H B a7 A VAR LT, TR SE I 7q21.2 KRR G CDK6%REL . 5T
e~ A7aT L A(TMA)ZRESEL B 293 B3\ THREYLAIZ I D CDK6 72 /38 BT A1 T
STc, ZOREF, CDK6 #> /R I3BLOMZ JRTENEN T 1% BIFO R I SAEE IR s nsZ L
Mo, Th~—H—IZ20)5 A REMENVRIBSL72, (Takada et al., Cancer Sci. 2005, 77 fHAFZE
FOEH B EILFEIZE), DUV T, HT 2933.3 BREXR KL BREIEIEE 1 ADAM23
(Takada ftfi.., Oncogene 2005). &5 9p24.2 IREREDIEHE (LD VLDLR THHZEZAS
M2 L7=(Takada fll., Oncogene 2006), ZAU5HIEV VT 41 genetic/epigenetic Z2F# 1210 H T



AR TR TS BRTE KA 3R T,
2) Bl i - b B B AR - O R E A SEE DI i LIc Ko S iE - E
R AR KYSE 2V —X 31 £k in—house BAC 7LA 2k CGH T 24T\, B 2¢22.1 7%
TR E R U RS GE G LRPIB %R & L7-(Sonoda ., Cancer Res. 2004), Genomic
PCR (ZXV LRPIB DIEAG T AT R S 18 T E Rk DNA®6/43, 14.0%)72 5N~ A
a4 a B CUHEL T BE R B A LR DNA(30/70, 42.9%) D1k C el I H LT,
F7o. LRPIBDZREUIART RO TH m3(14/37, 37.8WITVHEL TERY, Znbid”
e —Z—{EEEFFD CpG island NAF WUAKIZEAEE 2 BTz, LRPIB &G - EANIZLban=
—TERRE ELIE IS L0 LRPIB DI RE D HER S U=,
3) Hitips PR S T OFRIE . Mz, FE/INIREE 5pl3 HEDERRIE S 1 SKP2 2 HNZ LT,
(Yokoi ffl, Am J Pathol.2002,2004) FE#JiE (5 T~ SKP2 1% p27(KIP1)Z B LT 52T E3 Y
H—EThDd, IHIT SKP2 OBEEEMHINT R h— AFFEICE 5§52 L2 LN LT, (Yokoi
fhi, Cancer Sci.2003) 7=, HfiFE/NIRE D 3¢26 HEIE OFEH)E (s F L LT TERC %17 E L(Yokoi
fiti, Clinical Can Res.2003), V> Hifinfs & DO RIE A 52N L7=(Yokoi fthh, Am J Pathol.2004),
DUNT, FE/ NS 9933 AT R ICOIER) DBCI (Izumi i, Hum Molec Genet.2005), 13¢21.2
RERICDIEN) PCDH20 % [R1EL7= (Imoto ffi, Cancer Res.2006), 7=, 14q11.2 HEEERD
BCL2L2 %R E LT~ (Kawasaki ff, Cancer Sci.2007) .
4) 171 e BB s 1 MRAT - D - B R IEAR 18 BROD T LA CGH fEHTND 10p12 ARER 2
TOMHIE s PRTFDCI %R EL7T=, (Suzuki fth, Oncogene 2007) M2 j - b {7 % o
PIK3CA BAin 1A HL PIBK-AKT 7 F U R R DR E 2L LT-, (Kozaki fll., Cancer
Sci. 2006) J& PN B AR 1A LRP1B ORE R KHHIL DNA AT NALIZL DB THEREH K%
[F 7€ L7= (Nakagawa fth, Cancer Sci. 2006), DNA AF AKIZ IO FEBRINEI 25 1 DF il ~
A71 RNA Z[RIELT,
5)% DA DI BE B AR D [F E
PRI A I (NB) &IN5 BRI A e Cran B EE ISR L7 17923 IR ISV TEE B AR 1
PPM1D %R ELT-, (Saito fiti, Cancer Res.2003, Hirasawa fth, Clinical Cancer Res. 2003) A7 /—
~ D BRAF BAG T 132K B LD EETEMEAL NS COD R RZE B D BRAF 3815 148
MBI > TIEMALEINA AT =X LZBAGDNI L=, (Tanami fll, Oncogene 2004) I8 Al
Nakk DA ) 2K 1 BLw RAT D5 B ABC T o AR — 2 — B AL T BEDO BRI LA IEME TR
AV AT — B EA ORI B RO —E58 A 2 LD e S A2 B D22 L7z, (Yasu
K ftt, Cancer Res. 2004) 2385 lED 7L A CGH T CRELU/ZEMEE 1921 B8 OFE )&
{5+ PDZK1 &3EHKI MG 0O B -2 B 5752 L7z (Inoue J fifl, Am J Pathol, 2004) , [FIEEIZ fLH
SNT- M EBEIED 11923 BEENOIENEIR - POU2AF] %[8E LT-(Zhao i, Oncogene
2007), £7=. W& R L7 VA —~ D 5pl3 BEIEAER) SKP2(Sanada ffl, Cancer Sci.2004, Saigusa fiti,
Cancer Sci.2005), KGO F#isf~— 1 —@ CyclinD3 ZB5HMZ L7, (Tanami fitl, Lab. Invest.
2005) EHIT/NRAM AR O t(1; 1985O GIW st & 815 MEF2D/DAZAPI %R E LTz,
(Yuki ffi., Cancer Sci. 2004) F7-. FEDEREE D 19q HEE & 5§ KLK5(Shinoda fitl, Cancer Sci.2007)
SOPPHLRE 6023.3 OFEIIHIE S Al CTGF (Kikuchi fifl, Cancer Res. 2007), 24—~ 5
I T5fll RGC32 (Saigusa i, Oncogene 2007), T4 A< B o> HARARA /5L J8 8p12 HéE 1 {4
FD DUSP26 % RIFELT-(Yu ftt., Oncogene 2007), LA FDBEICAFUIZE BITNA ., BAE, flix
OFEIRTLT RIS TT ) b 7 ) BB A FERE IR E LT 2 B O A A8 B i i s 1 D iRAT
BHED | B AT~ — T —OVRIEIENY 43 - E L CO R HEMEZIBIE L TUD,
EEICINZ . A SR TBAZE &7 in—house BAC 7L A% T, AP DS ) LB LR

WAER) 4y 1 DIEITE (Katoh fh. Gastroenterology 2007) 728 %< D ILFEMIZEIC LA R HEHNT
W5,

IV. BT ) 27 LA DI AEDBR%
In-house BAC 7L A% 7T 74+ —LIZAF AL DNA ORI ARAZ)—=2 T 1HEThAD



BAMCA {£%° ChIP-on-BAC 7L A1EZBIFE L. DNA AF AVIZ LOEEBETY 29~ Dt m i &
LT, #FRFEED NRIIAMisawa-Furihata fif ., Cancer Res. 2005)X° P7GERZ,
PTGDRSugino ftti., Oncogene 2007), 3L OVEE R LD CRABPI(Tanaka fttl.., Oncogene
2007) & [FIELT=,

V. Je R BEHE O TEAE G €0 1R B AT

A EEFZETBA%E LT- in—house BAC 7L A3 BAC 71— N TH U4 50kb OGHIZ2~I /R &
ThoThINZEREEICMET52LMTED (Inazawa i, Cancer Sci.2004, review; Hayashi
i, Am ] Med Genet.2005), ¥ 5 2 E T (mental retardation, MR)Z #9263 a7 JZIE (multiple
congential anomalies, MCA) (MCA/MR &%) 7208 DS REEEC B HE. TADA . SHITXYLE
TR SRS 8 2 T (XLMR)Z2 E ORI B CIE, T DR RE R DT S ZhE ke DY iR o3 AT
E TR ARHEZR L 10kb~%% Mb L UL D R IR E M 70 EVETE RO o G o R o e —E L 3
X TV A REMERTRRIBEND, 2D EMND, MCA/MR 725 TNE XLMR OSEFNZBIL T
Genome Disorder Array(GD 7L-1). SHIZEE Whole Genome Array—4500 (WGA)<CX-tiling
Array % VT MCA/MR O7 LA CGH fE#T &8 J1HIZEE® 7=, (Hayashi ftfh, Am ] Med
Genet.2007;Hayashi ., ] Hum Genet.2007; Honda fti. Am J Med Genet.2007)

MCA/MRIEFIDINEDZNFALL, GD TLADZW~OFE A LRaEZ B L T, Ek 15480
W R B B EE S EEE A EN 17 B R Lo — 3 7 2R L, [T LA CGH 2 W £ ML
TaY N ERELUTZ, ZIUCXY, fERIE TR —HURE S RS2y MCA/MR @
TLA CGH AT 24TV, R LA ) DB DS WA TH Z L CRE IR B R A D L &6 12,
B R BUEE O JR KR - DR R e % L I HEE 350 2T 208 i A& X~ 7-, Rk
19 4F 10 H £ TITHER 325 FHIOARE MCA/MR IZFBWT GD 7L AHDHWE WGA [IZX57 1A
CGH fifffT & i L7z, ZDHH WGA fENTZ#4 T L7= 81 i 25 41(30.9%) T Al B | Wr &
A R B H 2 R E LTz, DB LT 2 6 7C 10 FH Y ERIZ 2~3Mb OFGH R AR H L
T TSI HTHL Y RO R RIEERE O AT REME D /RIB S IV TS, Fi2, GD T LA FRMT I
244 BT T L, ZORER, YRGB FIEOZ MY — VL TER L~ UZhHZE
DHERSI, Z DA E T T b7 4 — 2% BB A SICBIT L,

SIHIT, BI5GB S Rt DR i i A & - T BB R B OV —F - U — 2D
s L4y TR F ISR ) (BRI — R ) 12 o TUEES A A Y Y — 2SN b o S Bk
DNA Z##HZ XLMR 2D 104 2 DXZ AV T T VAT 21TV, 6 F5%(5.8%)1C PQBPL <°
MECP2 % &0 ) AEIR O —# B 2/ 1L TV, XLMR O 7= 72 BB AR T D[R E L[]
e A D TS,

FET D T Em b3 A SO @ E ORI S IB I LA ER I IO —i& &=L -5
TEY, BREOTENBEEREICBETHHE (REE) IXFEEREO— 2 L725> T, ENL
B ' — REMIEE/NE R IR TREYH TO GD 7L A& HW =7 LA CGHIZX
BH—WAIV—=2 T 5ATo T, HERIETITMBARAIHE CTh -7 AR D DNA Z3UEHZL
7o ETh, R, MR E TR AR R T ORI THLEORENELNT, 5%, B
SRILEEIZ BT DY AR B D IE M7 B FE 72 D ONT RN L2 DR E Y (R B DSBS E D
AIREMEL WIRES LD

INHDOMFRDOT N TE, TeN 2 AFRICE T2 AR (B i@ e mnmE Rz as)
72BN BB FARAT AR 28I AT B 3 D fm BRR A S (23t T 57D DFa§ ) (BRI PR ol
AT ) 2857 L TR T 9 HE 3T, BHER B R E 2 LU D S 7eRE B AR B X
NI-MEE B S ORGRES TR,

2 WFFeRERR S OV S A

(1) WFFEHEAR
L HFZeBHREER I BHELI- BAE >
A B B NI ERSES ) h~A 70T LA AT 2L ZhE O TREROHIT Tl



e H R Tdo o T TR TR R OOTEER 22/ 7 L & — R B A RR L O A JEITIR
BRE B R 2 FRETHIETHD,

LK SEMORFFEE T - D H O E >

EFEE BB DT ) LT L ADEMBRREATO . REIFZ AWV CEFEOREIZIHB W THLWE
{5 HE N REUI SO AR B R ARSI A PR SR L. L HH &7 S BRI 2 A 1) e 3 s - <o 4 i i s
FDRIEELITY, BARANIZLL T O BIEZ R EL TINOIZB W TR AL IO e % BB
77
(1) 100kb T 1 abt®—L~LOYEELRAIR KL - BEOaL—KRE LRI TH2E08TED
in—houseBAC 7V AL DENEES ) LT VATV AT LB L, TN EERELT 5,
(2) BHFELTZmREEYT ) DT LAY AT I K0 H 100 FEEE O BEFn B & s -2 v — 5 2w i
TUAZRVERL, SO DT ) hae — B g 2R ML, 3 2m s Far— i g b
B PR P B SR RE TR - O BB ARAT 21 T\ OB M2 O Jig 7 — X 2 [UEE T 5,
(3) ZEPEE B OB BEZHOICTEHEDIC, L= =%y T Fyr—~ A/ (v ria
(LCMETTHRERD,/ FERa i 2 B 2 0 BB B L 72 50BHZ K0 T LA CGH AT ZIZU O 557 ) A
FEMT 24T B RS ) b — B R A R E 5,
(DB FEIEDOMEREN) T ) Lo — B B AT C L ST B AR 7 B R SISO 7R R IR A R A
(AR BB AR T A [RE L, A, 120 - 658 KA, O A S OB I 5
T OMEREA AT L . IR E BT D /S A A~ — I —OIRIFRIE ) 4y - L L CO AT REME AR 15,
BYRIES AR SRR T — A 7 & W TR O~ A 7 a7 L A2 ERILE E L=
Bl BEE S 120 IR E W TR BURAT 24TV R BRSO R - & O 8 BAfil i 2
1T BB O A A~ — D —OIRIEIER 7y - L CO R EME 2B 2875,
(6) B 1E BAC TV A% 7w 74 —AIZ DNA AF ECIR G R -, BAR 72 EDRFEX L /37 4k
A DNA fHIRE Y ERT AN R T DI A BB L, (L5, Shicznbo HikEx A
WTC, TV = 1T v V7RI K0 B R TR B 252 T D BE AR 7-X° B2F1 728 OB
LR B - O F IR B s 1% R E 9D,
(DIFAERI 72 Y AR B SFEAE T DL E 2D TS MCA/MR, TAM M, XLMR (XIS
IR R E BT ALY ) LT L A% W TYABARD A RIZIE{ERY S ) Lo — 3 B D &
IV == T EATO, EBBIG T IEDT R~ — 2\ DG (R B i 2R 3795,
(S)BEFN DRSS THEMEREC Y R B IE A R S L LT FEREL v DT LA CGH iy —
NAEBAFREL, B EE BAEEk O FEHUER IR IZE k75,



(2) 5 Jt A il

oA
s

EAGEE S ) BT VA ORISR &R EER T DRENTY
TN—7

FORERE R AR BIFTERT (TRiEEETR)

EAEE T ) BT LA DHMBIRET — T — AR ERIZ AT
T~ BB R DR D ONC[RE SAFFE S 202

MR LA BT N—T

DIETIERL R EAR - R BRI (FEE 1)

R T U A 4712 XD high—throughput 3BT H 4 DO B
T Y

AT VT VAR I N—T

[ESCpe > 2 —RFZEAT « Sy FREEER Gl SCRE)

ATV E W CGH 7L Ao B 24024

2 BT ST 7 —

FENCE T > 2 —HEFEAT - JRERED (@FHR%)

~ A A al MRS LD BRI R E
R

SR T N—T
R E RS « 7a T 4 T v Z —

(A Fm&)

cDNA = A 277 L AL AIE BT 20 24

iRk 7 LV —7

TLREERNRT: « B (IGE 48)

BB ) DI AT 2024

/N fRAT 7 v —
FAHESSLEER R < N (AR i)
WO ERVE R R KRB e A i se R

OKRBERD)
/NS0T 1B AT A HE Y

AT 7 v —7

A\

\

SOBESTERIRE: - LRI
(LA + BT - 1)1

BREDT ) DI H AT a0



\

N\

by NRHIEIE AT 7 L — 7
2 RWFFERTI R A R A pfe (AR {8)

fi NEHEIE D DB T 402

X LMR @ 7 n—>7o
P KR EPEE R IR (RSO

XYL AR B SE DT LA fRMT 2024

TAMAT ) LfgRT 7 —7
PYLZEMEIERT - MR R AR v Z — -
HRSERITZETF — 2 (LJIFngL)

ThA DRI G R R 240 Y

JFREENE S AT 7 v —
—  AURERR AR SR SR o AR AT SE R
(1 HeHs)

T HERRREIG 0D 7/ 2 B o AT Ao FEL 24

e 2R e AT 7 v —
ﬁﬂEﬂwﬂk%k%hE SR AT R
(CRACHE - /FF )

H e 2R BRI 0D & L B AR 2782

T LA Ay FfiENT Y 7 NI —T
ANi Y 7 hy =272 P=7 1 71 (EATH)

T ILT VA RF X T BLOMTY 7 F OB S 245 2

3 WFFESEM A K OB

3.1 EREEET ) DT VA DEMPAFEET — T — AR ERRIZ AT TR AR T D PRR IR B ONI[F]
TEEHFFERRIE U ERER K SRSES ) LT VA DRSS LR BB G T ORRIFIET L—7)

(1) WFEEIEHE NS K OVl SR

F%iuw&iétww*$ﬁ%ﬁ&iia¥ﬁ% ZIVRIELHDWITERL TWOSER DI
TG, H T a0 Y (Ao 8 B E 72 & DGR R TIE, %2 10~% 100 2t et (bp)
%6wi_ﬂuL@%@%4X@EW CRISCHANE N AE LA Z LT, FOMEBICAFE T Didls 1
DR BN EBE 52 TR BT & R B E AT 595, ZOZEN, Hu@%®ﬁm1%of%aﬁ
IZBW TR, 588, A2 DM EOFAELL T, &5I12 mr$fizM@% JiE
WEENLOBELL TEND, TDTD, ZO LB B RS 2 E B (2 —%K
FLH) Ak | %@:@Oﬁﬁf_#mﬁéﬁ/ﬂﬂﬂmavAﬁ%U_%wﬁﬁﬁ%%ibw_
h%/—m%ﬁVTﬁ%’ﬁﬂ”ﬁ ZBWCEBENY ) Aot — R g2 RAL, S TL5



P HRRR L RS L 2k DR BB IKDE G F ORI ELX B LT, :@iﬁtﬁﬂ?&%ﬂ&“@%
TESNDHE BRI B OB E RS 71X, YR OIREMIICE T 502 O EE ] E
DA F =T — VR DIEN 5 T LI B eI TE D, \_0)\_&75>E/\|E|@rm*ir’7/la7
LA DBR%E PR BB R 1 ORE I IF & R LT,

1. BRES ) ATLALZDNRAEORZ:

100kb L ~L OB GL AR o e — 5 B 2k 288 3 8316 {fl D BAC Zm— A 445# L7~ 6
FEFAD in—house BAC 7L AT AT L%BAFE LT, (Inazawa fiti., Cancer Sci.2004, Review) CDW
FUILL T ThD, (K1 £)

04,523 flld BAC 7a—r R ELE LI ) 2E S —FTHEBET LA TR EEREOERE
Yuth (R % 5P AR 7 ) Lo e —$ B 5 DT 2 Al BEL 975 (Whole Genome Array—4500, 4y
FAMFZEE - Al SR 2 AL D)

@ BB R 1 800 FFHOfEAT A Rl HEL -5 [ @ M2 W | 7L A (Cancer Array-800)C, 18
HE R a2 — s 2 I LT ot j\Lﬁ’\@FE\ﬂqi& HEIET 5,

@Yt ik 1p36 DI 20Mb Z K722 /3 —L7=7 L A (1p36-contig Array) T, #fIFEIER2 & DR
B s FRR I T2,

@OXYeta Rz 1003 1l > BAC THLD RS LTz @ % 7 LA (X-tiling Array) T, FICX B A AE S
MR R O 7 Lo — B R RRE HET 5,

OEEIELE R, YR EEDZM 7L A (Genome Disorder Array)C. Jufo {2 DfCEER,
MEIELLCERE CTOEALEBHIET S,

®tr7 /LH D Copy number variation (CNV)®D 667 FEALZ#iH 357 LA (Genome Variation
Array) G, HARAND CNV BEHE DT —Z_X—2{ERkE B ET 5,

Fo, ZhHD B E BAC TUAIZHKIGET 5L 10kb O 1 I —L LD F ) Ao’ —5 B % &)
FEEICHRETATDOMTY 7 =27 THAIMCG Array Map Viewer ] TMCG Array Data
Manager |ZBAFE LTz, ZNHOMB YT ME, O~A7nT7 LADIFRE R, QAR YT —Z Dk
EF vy, @F —FMIEREE, @Gain, Loss OYIEMRE, @Y AR HIIBERE/ LD NIRRT/
LT =BT ) by T ~DIa—r BIONET — XD~ 7R, @12 —FyMEHTO
SRR RE R E A 2L L TV D, ZRHHAE BAC 7L AT AT AIEFEEIZ 100 Fr
— ALYV TAUTZ 1A — DA~ IR KA R EIC R T 554 el 32 (K 1 A).,

(2 1

REOERTIZHMIE T 583 16ENBAC/R—%

BWL-EHE BEREOS LT LA OBIRIR )
1) Whole Genome Array-4500 FE
- £h24 BEOHAEE 4523 BACTH/A— go
2) Cancer Array-800 B2
- SUUEEOBAAABNERETEER *
3) 1p36-Contig Array ® %0 T 1%.3:)
- 1p36M#20Mo% 212 BACTHEMEAh/— Chromosome 7
4) X-tiing Array
- X @ 4% 1003 B0BACTIRM A hi— Wiliams-BeurenfE R E(WBS) ClZ 8 7E R EK7q1 1. 230 M R&EAE
5) Genome Disorder Array 23, LoL, EERECThERB T 8SLELELERETSHD, —A.
-EBREEREFEERINT 00 661 BACEHEE BEFLACOHTIZBAMIZ 1 a8 —DASREA TR T AN TES(E
6) Genome Variation Array H). HBICFISHES&ZFRT, RENZESETERLEET. REOWBSE
KEBHAROH I LI~ WSRO 66TEME R EFEERINT B4, fi—HRAAO—LORELTFLOFRIHT .

Z#b in~house BAC 7L AV AT L% HWTEH & JEMultiple Congenital Anomalies, MCA)
LK PR IS R (Mental Retardation, MR)YMCA/MR)72 & OFEAE R Gu o AR B o v — 3 B 5 D 1F
FEZ BEDBARTR BB I 2B T 20T B 5 1R /2 D NI AR R IO R E1T -T2,

. KBEDOIFEES A4 ~——CCND3 DFIE:
A AN OFEFER IR EF (2006 4) T, KIGEIL B CHEAN, LETEIN A HH D, KIERE



IZBW TR I TR E LA TH2EERR T ThHhoD, Fio. Stage2 &R HiIZ KT S iz K <
TR OBRE T A0 —T v 7 EDIZFHRT 50303 K B KREARETH S, DL EOBLA
b, Al — BFIZI W TR IFE LT K RS B TR B o 7 Y0 7L C R
% subtractive CGH % AW CREFMEFIRBIRICIITA Y ) Lo’ — B OMEEIToT-, +
DOt FE, 56 Y ta ARG 6p fEIk I —HI A28 L SOICFEMZR T LA CGHFENT 2TV,
6p HEIE OFE A HE ES &R 7-2Y CCND3 CTohHEIRELT-, (Tanami H et al., Lab. Invest.2005)

K BRF 20 B D IR MR RS & T R R 5 ([RIREIE 14 1], SRR 6 6) O~=T7 37 L2 H
W, B P EFMMZa bo—L LU TRERBI D YLtk CCGH 2177, TR DO YA kDo
BB HLH 1390% (18/20) L JF R B> 75% (15/20) KV EAEE Th o7z, FIRBEEZDOXTH T v
D s Bz 5 52 2 V7= subtractive CGH 57T, 20 i+ 3 il 6p fEISKICHIE 258807, 2
5 3 BlEOT IS RO TR, RS 2FE O 6p FEIRIZIXIEIEZ 78D eh -T2,

WIZ, 6p FEHIK CHAIEL CWAIBAR T2 EERICFET572012, 3 FlOFisBHE 71l 11
FEIE O RS AR A VT, B YED MCG Cancer Array—-800 (2157 L+ CGH #£& FISH T
) DB IR AT o770 FOFER, 6p21.1 O COND3 &5 T4 & te BAC A4y M ME—HalE 4

7= (log2 ratio=2.25/2.28) (X 2).,

(B 2)

CCND3 BAx1 DFRBLN T 2B
HT DN EHONCT D7D, DAEYA
2 ®D CCND3, CCNDI, CCND2 ¥ X
NZhbEHEANEHT D CDKE
(cyclin—dependent kinase) {5+ DI,
BERBRIEBRICBWVTEEW
RT-PCR CHIEL L=, D BH-A 7Y
> (eyclin) @55, CCND3(p=0.0152) &
CDK6 (p=0.0366) O Zx AT EITA
EIZEFEHL T,

WIZ CCND3 Bfn s BLO i
PRIE 62 5l 57212, REE pT3
D 120 B JFHME R B HEIE 1] T Fa 2 Y
EBELTUN cyclinD3 B HOFHFOFHEL

(8 3)

CCND3& - HatE L, 6p HYMEZ R 723
Bl FLEFVE PR B & 11 TR O K5 A
KR 2 586 (COLO201, COLO205) THEFRS
Ni-, FISH Tl CCND3 &in+% &t
BAC : RP11-720D9 % Y1 — 7 (Z iV T
COLO201 JEABakk Dy Zdrh Bl oYLt Rz
HSR (homogenously staining region) /X&#—~
DO¥EMEZHeR L= (K 2), COLO201, 205 ¥
HHRARE A B\ 6p SEIR O (S 7O CGH T L
A DFRBLEBMHNTTIX, CCND3 &5+ DI
FEFBAER DT,

Cyclin D3 negative (n = 47)

®
g

@
3
@
3

Cyclin D3 positive (n =69)

2
3

N B
3 3
»
2

Overall survival rate (%,
Overall survival rate (%)

Log-rank test p = 0.108

o

SE S x 200

Cyclin D3 negative (n = 21)

Cyclin D3 positive (n = 34)

Stage Il only

Log-rank test p = 0.0803

x26.4]

VD 20 40 80 B0 100 120 14 a 20 40 B0 80 100

Time (Months)

120 140

SR IR B[R] - D LU R ET A AT o T, AR gEE OB Yt (BB RS - i Bl - U
HEE) I IV RIS NIk~ 1772 T L A (tissue micro array: TMA) Z /-, (B3a) TMA |3 JiE

B 13055, 2. K605 T O SedmEs, 3. YL ER, 4 085 T iR A

R4 A2 M

R EZ N E~vAZ—T7 oy 7 ICB U CTHERL -, f5 5. WRERIZ cyclinD3 & H O3 BL%
ROTIEFNL ., A B IZHEIRETE (p=0.0217) OFEE 23 5 < FF% (p=0.0318) . if. 47 M 3



(p=0.0307) 2 %<7 7= (K 3b), —J7., DK 10U SR RAREE L1 IAH B REFRZFRD 720>
720 BATFHRNTCIE cyclinD3 & BRBUEFNIL T %A B[z~ (K 3c) ., SO RIAET
AT ARV INE Rl B 7 BB B AR N SR S5 Stage2 D KRAGIEFEGIIZIE B 354, cyclinD3
T 38 B REMESE ] O 74 98 B AE 15 21 % 0% THADITKTL . BHPEFERIE 16.3% Tdho7-,

cyclinD3 & H OB FIFEFUTL b L 3 MG BEE, TN L JE 2 & O M 2 iE - IE 5 |
S B B 72 & D ETE RS T SN TV D, A EIFE & N7 KU HE DO fE B34 1 AT
MBS CFE I I BAL T AR RITREAR <P 5 DAV AZBEL L COMBIRIECIE H AR B 22 41T
) TR THEARERELTZOTHOEEZBND,

Aal, JFRIREBEEZ OB Y 7 L 2T THERMHT 5 subtractive CGH &7+ CGH
Z T, BT B CE B L TS cycelinD3 ZisfE BEE s S LU CRIELZ, BIZHE
FEMEREZE O RPE YL T eyclinD3 & A 2BEICEHEBLL TOBIEFN LM A TR B2 A EICE
TP ZELHOMNII LT, FEOEMEE O TR IS 5 X DB B E R T A FET D8,
DER DGR IFELFE R 1 L SDICFEHNICIRB O 382 Tl T 2282 REE L, 2 W om 1
FERHEHEHTE RICRELF S THLDEE 2 HND,

0. HrA IR B Il B (s F CTGF DRIE:
Connective tissue growth factor (CTGF)IX CCN 773V

(2 4)

—IZBT DML I THY | Kkx I EWIEEE R 2
EMHIBILTND, IPHEE 2R 1T DIl Bl -2 LT
SN TWVDE L TIET TN THLIENE, FHORE
PHIEAE T ORIEZ H ARSI MAaLE 24 ko MCG
Cancer Array—800 Z fA\/=7LA CGH f#thatTo7=, A&
T UAFRNTIZED 60232 ([T 7272 E R ACHEIRZ fr H L=
(X 4),

Cen 692233 6q23.1 . 6q23,2

ﬂﬁKh Ter

ZDOHK 2.2 Mb OFREXRIFEIINIZIE 8 [HDEE T
DIELEL TS, 2O T CTGF 13IARE R IR LA D

BAC =
RP1169/8 :

EPB41L2  CRSP3 CTGF |
[ ) »

%Hﬁﬂ@%f% %}}F/EE (23 HQEFI 12 HE) G:%\éfﬁ;{%%b\ gjj‘\ Hane L:?ﬁTL? IIUAAT!?TZI ARG1 ENPP1 MOXD1
TE 5 BB N IE# IR F Rz f e R e AL AR TR B warr enees |
kIR, Fo BBBEEL COBREEBEFOFT CTGH K

1 IME— & n T EIRIC CpG TA T RERDT-, TN K
k% 5-aza 2’ ~deoxycytidine THIATFT WAVIMEEFTHZ 2K, CTGFOFRTIIRE LT, 7o't —
A —i1EMZ R D DNA AF L kL, CTGF DI LWAHREZ R, 7 a®—X —fHI O AF
IARIZEY CTGFOFEEBINHE N TNDZEMBAGLINT /2o T2, ZOATF VI FE BT X,
PRNEE DR AR A TH B RIGRD B,

(H® 5)

A

BRI
Q-W%_, 4

by

Overall survival %)
2

Stage | and Il cases
CTGF Exprossion (+) (n = 8)
Lol Ly

CTGF Expression [-) (o= 57)

o 1000 2000 3000 4000 500D G4GO
Time (Days)

G E AR IIC CTGE 2o\ DI B A E4 5
&L o BTG T L1V HiEE N CTERITH
BTG D320 B, F7- 111 HADO TN HIE TIL I Y
KT T %A R 3580 57 (K 5) .

IHIZ, CTGE O YPH e M e O HEFE - M A F 350 2R
% FBERE O TREILTIZEZ A, SEHH SRR IC—
WP ST an=— B RRAREITO L,
CTGF ZBIMEClIan=—iO M 3= bl
(K 6), L1z CTGE Zo 0 &z imin+ 52
LIZXD ., BEI RO G0/GlL HiToEIRIc kA
RR AR A B STz, Fio, FEMZeREHZ LD,

EGF (2X% ERK DUV EE{bE CTGE Ml 35 Eomeidsiv, £z CTGE IRV T
SIRNAZ T CTGF3 8% /o0 X0 3 53 BB AEEI S B FE DR EE N GRO B =2



LD, CTGF OFEMHIE R L COER MRS (K 6), LI EDOFERNS, CTGF 1355
HDHUNTHMAE R G2 SR A U CIEE M RS E B @ X 7 e — X —fEk D AT 1 AkIZ LY
B RAEZTHD, FHROINFIEIHER T CThDHIENRIB SN,

(K 6)
HNOA HMOA
pCMV-3Tag4 pCMV=3Tag4
HNOA HMOA Mock CTGF Mock CTGF
L L
pCMV-3Tagd § O $ O f
= 0O = O kDa
45
CTGF=3 x Myc
30 100 304
——T45 @ 8 T
B-actin E 801 H 204
308 60- 3
5 s
= 40' e
2 2 101
zE 20 . 5 ] a
0- 0- —
Mock CTGF Mock CTGF
KK ES-2 RMUG-S
24 h 72 h 24h T72h 24h 7TZh
L L W T8 1. '8
v U o O o O o O o0 o O
- i i = [
siRNA 3 FG 3 lG siRNA -3 t 3 E siRNA 3 O _3 O
CTGF 5= == = cTeF [— = | cter[ ][ |
practin ][]  peactin =] e | —
TEO.ﬁ- -+ CTGF=siRNA "EL?- —— CTGFRsiRNA TE 0,94 +— CTGF=siRNA
“IE —*— [ uc=siRNA "IE -+ Luc-siRNA “I'Z -+ [uc=siRNA
§0.61 8 8
i . iﬂ.!- . E-wtl.ﬁ-
E 0.4 a 3 g
5 5 0.4 2 5 0.3
E 0,24 E ' £ 7
G =] a
w 1] o
= =] L
{ 0 T T T T { n- T T T T { - T T T T
24 48 T2 96 24 48 72 96 24 48 T2 96
Time after transfection (h) Time after transfection (h) Time after transfection (h)

IV. B8l e/ N R # ] i8 {=F PCDH20:

Protocadherin 1%, cadherin A—/3—77IV—|ZJE L, ZUTHERENRHDOEETHS, Ll
IR DND A S =3I B ZE DR E SN TE TS, MiFE/ NS ARk 20 #k
DT LA CGH f#HT (MCG Whole Genome Array—4500) {25V, BEEN DR TR Z T,
13¢21.2-21.31 AERKEIR (B 7) 28U LTz, ARKTEBRIZE £1D 2 SOBER D)
% Protocadherin 20 (PCDH20)1X., 75E R K D72 MO KN T mAEEE (19 £EH 10 #R) 12588
DR TFLTCWDZEE AL,
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(7

4
A 3 chromosome 13
2
2 1
[
8 0
s .
’
-2 l:l
-3 -K’
_4 1 1 1 1 é -
20 20 60 P 4 : 307D17

FEHIHE HBE % 5-aza 2’ —deoxycytidine THATF WAL S A2 L1280 PCDH20 D3 BIXEIE
L7=ZEmD, RERKUNOHIIE TOFREME INLT 2T —F —FHIR D AT WAIZ LD Al REME A
Bz bz, PCDH201%, WWRL7: CpG T ATV REFFT720 b OO | =321 & FHIT HLE ) CG
FCFN N NZ L | MRk A %5212 Bisulfite sequence 7 (B 8A,B) . COBRA % (%] 8C) 12 T3
BOFMEL CG BELHID DNA AF ALDIREES L35 & FE LY Ak Tl BB AAER A1 D L7t 46
LB BN E ATF AL ELT Tz (R 8D) . ZfElkIL, FAG ) T e —2 —iE Ao 2
b, Fae—2—FEI O AF VAT I PCDH20 DI RN Z D LML~ T2,

A +1 PCDH20 c
Expression (-} Expression (+)
=]
o E
&« =
- & < F
e g eed 9 8 F
- oD m > o Q 4 ¥ 35 -]
CG sites Lp - 4 W J o < w 4 34 =z
500 =400 <300 200 <100 | O 100 2004 - |——— “«
Bisulfite sequence Tag | --l:—-:: ::
Bisulfite=PCR assay
Tagl A
Hhal AL & & — —_ = - .- ‘=
MsSP - - Hha | - =
- -—
Promoter assay Reglon; =
3 —
4
B PCDH20 D

* ¥ v v expression

=5 >3
E.‘E'MU EEWZU
ABC-1 - §8 38
2w G
B = EESU ﬁgEU
1118 [ = - e £
SEECEEE = EXEy 5% 4
FE=] PR : 23 g3
EBC1 e - 28 o 38 o
e s
= Mok 2 % 4 Mogk 2 % 4
LUS9A -: + Region Region
Normal FEEEEEEEEEEEE pGL3-Basic pGL3-Basic
ormal b AR +
ung AR
s P
pa—=s1

ZOFEIRDAF AL, MSP #5722 IO TSR IZ KV ER R I (i) 123V Th s iz
CTWDZEDHERSIL, 22Ol HDWNE T HID MRS 7258 DWW TH AT
MEDBIEFNZE. TNDIRVEFNZ LR TP ENRNR ThoTo, SHICEEBMITIZED,
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RIS ML LT TR I ThAaZEb b, A AR TR~ — I — L7055 Z LAY
Shie, SHIZ, BEEIEFHIN G D R | FEBUE IR I3 T 5 — MO TR EIFE T IV L T
b, an=—EEGGREBR TR IGK A OHFEMS], RV~ —a—hT v 2k HOW R GIEK
FEME D BATEINH O [ 7 BBIEE ST 2SO D PCDH20 VX HHO M/ Nl
;crnﬁ%uaﬁﬁ%me%z%w_o ST, MR OERRRBRIRORGED . 2, HHWIE T o

WZBRS TG DO T IUTE N TH ., AF LD HAIER] TliL, DRV ERNZ L TT
fﬁﬁx? RTHo7- (K 9), Migk/ Nl O MGlB s 7t PCDH20 D% RIE B #8855
FI TR E472(2006 4E 10 H 16 H),

(B 9) BREIZBULTPCDOH AFILIEEFHDOBEE R -,

All stages Stage | only
100 1004
PCDHZ20 Unmethylated PCDHZ20 Unmethylated
3? 80 ;; 804
= 60 = 604 PCDH20 Methylated
£ PCDH20 Methylated 2
g 40 2 40/
> =
w I iy I
20 204
Logrank test P =0.0140 Logrank test P =0,0211
0-
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 &0 70 80
Time (Months) Time (Months)

V. iR T 5B T PPM1ID OF E:

/N O IENE (NB) 1B W T, FRICHEI TR CRBEICRD LD 17q HEIEOER B 11X
A ToH T2, 25 FHO NB Mk CGH fi##r T 1 #k (MP-N-TS) IZRE EED 17q HEMRA R HL
7oo ZOHEA G BAC 70— % W= 5EAl72 FISH fiEATIZ LR B A ERR LT, 2 DfE
B OHSR 7Z— LU THHENS 2.2 Mb O AR E S 4u7- (K 10)

(® 10)

STSs BACs/ Genes/ Copy number MP-N-TS

PACs Transcripts s 10 HER(»15)

Cen
SHGC-173542 —-- T

=07 paosic 17 [Fo mp-n-Ts

I:ITZOIDE MUL ii |- SJ-N-CG

WHBEOS - —roeieu -@- KP-N-NH

220H08 =0~ SMS-KAN

suGG-ﬁazzs—--ﬂ 681K10
SHEC-5917 L gg7107

I
| SRO BAC142B17
w\.3541_...._..l‘095FD1 - I
D1751600 ~| L)

619122

SHGC-64257 —| | ooxi0 [della-fubulir] Iubu!.'
w6034 — I 1[]!3F15 RPS6KE
Wie80s —| 178000 =

SHGEC-63350 —- I Dzswsnz

SHGC-7081 - I a0

s
7

SHGC-78028 | 371804
01751164~ l‘ﬁfsg [NY-REN-60 /
SHGC-53722 - [ B4F05 m/

164006

[ | I:Imal 122
SHEC-103899 - 254814
I I 138H18 FLJ20128 — 1

m?sess—--i- | E5I0
D17S630 -1~ 15K02
SHGC-82334— ID i mé v
01751598 I oo o)
| 3a2K02
TRAP240 ———|
SHEC-141532 = lazm Bncizal

Ter
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ZOFEIBIJENLT S 15 BT O 5, NB MfERIZE1T 5 RT-PCR OF BT IZEY | HEhE
(RN BLTTHE T2 T OER T AR LTz, I512 32 B]0 NB BRI TOZNG T lOEx
FDOFIBUENT 2TV, THEARB GETH) BT T BAH CEER)) LT R E
TUEZZRD | MO T %A R~ —H—Thd MYCNHEE L IEOM %R 17q BIEEAE s
TEAHE LT PPMID B As 1% RE LT, (K 11)

(= 11)
All patients MNA-positive patients
1177, ... Low PPM1D (n=23) iy Low PPMTD (n=10)
6 b st s .
‘,3.3' E.?JB-
g 44 High PPM1D (n=9) g.‘a 4 High PPM1D (n=6)
=
0.2- O,g.
1 P=0.0034, Logrank test 1 P=0.0730, Logrank test
06 10 20 0 40 80 6o 0% 10 20 30 40 S0 60
Time (Months) Time {(Months)

PPM1DZ&ETTHE NB #akk MP-N-TS) Z VT, FORHET T A4V THIIT 5L,
FHREEFE OB, A N T A= ADTLHENRO HIT-, 20D PPMID O /w7 X2 7 AAZ LA
HABEINHI RN ST, R CEROZD LI o-MYC D w7 X2 7 A L0 RIIIEES T
(X 12),

(& 12)
] ] ]
s 100 Y W £ 100 £100
2. o g g
o x x
L& 75 S 754 9 754
38 = =
o< = 5 a,b s
2 5 50+ 2 504 ab £ 504
EE — o
EE 2 £
a?t = W AS =
= .2 254 o 254 o 25
Ei £ o :
o ] T osc =
0 7 T L e B c— 8 Q
Mock AS IV 8C 0100 300 1000
PPM1D OPT PPM1DOPT(nM)
el
104 __ 4 @ Mock MP-N-TS cells
£ Mock T | mas _100 48 h 72h
T W AS = 0o S
= |0 =8 | >E 75
®7.57 ) & £9
£ £ i3
=] cd S 24 g g 50
= =
= 54 = %E
8 o 8 O% 25
g 3" 2
2,5 3 v
e + 4+ 4 - -
o 0- PPMTUl,qs R X
24 0 | 72 48 72 e e R I
Tirme (1) Time () emielis Yol Tel:
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(B 13)

PPM1DH#E / 7F 1S Elxp38-pa3s S+ L ERERIC
FHLTEEFEOSRERETILEILND

Genotoxic Stress , (UV. Anticancer agents etc.)

=:;.‘= DNA damage
MEKK1, MTK1, ASK1

!
MKK3/MKK&
sa;m
?539 1 =
7~ _1—/ > = ) -
seoet

p38MAP ¥ — 3l E s p53
Vb L TEME L3562 Thlllust &
P47, PPM1D 1% p38MAP ) —t%
HEEHETHMY R THDH, LIZD-
T, PPM1D O¥EEIL p3SMAP & —t%
Y B L L CATE LSS 52 & TR
BisF pb3 ZIEMEALTET | MR
p53 FHEDOMIBEIEA K Z 5T, i HE 5
ANLENNDHTENRERE T, (K] 13) 5E
BR . AR HETIT TP53 s 28 RO
FEVIARD T, 5y AR IR RS L
LT PPMID /X7 HE R K E 2
DOWFFET N— T2 XD BN TND,

7o, INEBTHAEE IZ B W Th R 17921-24 IR Z MR H L, £ OFERID—-278 PPM1D

THHHEZHLNNT LT, (Hirasawa A et al., Clinic

al Cancer Res.2004) Z 17q21-24 Hag Af H

T D UNE BT T, B AR R RS NAEFHIRIIC B W THEEZF > T TR AR TH

HZENHERENTZ (K 14)

(KB 14)
SNEBAMMIRED1 7021 —24MELTOF &
A. Dizeaze free survival B. Overall zurvival
g, =
® 17921424 gain {-] (n=12) f 17q21-924 gaim (-} {n=12)
?
E !
- :
] 17421-q24 guin (+) (n=E) B 17q21-q24 gain (+) (n=8)
i P=0U00H 2, Logrank test 5 A F=0.003%, Lograni test
a | : . (He . . .
W WO LR N .

VL. JifigE/ N R il &+ DBCL D[RIZE:

Jii /N BB R RR 27 #kD T LA CGH fi#tht (MCG Cancer Array-800) (230, BEENDAREFH
BTNz T, 9933.1 BRI A B I U 7= (K 15a) , FISH (2 XA 5ER7a T R S %] %
VERS L. ek 1.5 Mb OFEIRIC DBC1 E{a D4 & £ T\ (X 15b) .,

(X 15a) (& 15b)
8g33.1
sos0e 8 = mo bk - @ 8
co-00 BAC o & 2 EEB3E 382 8 51
o oo g 2 FNFg-g B8 E 8B
- T R SR Bgs] BhE 4 B R
Holmozygnus =
deleton z
4 ) R e—— )
3 Chromosome § Genel/Transcript DBec1
g}
£, P PR
%,' " g G
- £
= E
L]
o 20 40 B0 B0 100 120 14OMb

- 14



DBCI OFERINL, 27 BEOFIEEEH TR TLOGEO TRV, b3 Bld~AruX (/i3
U EAT o TIBE R AE FHN =4 A PCRIZEBUNTY 2 il TR B~ (K 16a)

EBIZ, DBCIITARERKDI2MUOFALETH EAEEE (26 BEH 21 £, 80.8%) IZHBLAME FL
Tz, BV TRERKH DI O L BLOTE LT DR s T Ef ThiH e
Ez2 507 (X 16b)

(K2 162) (K2 16b)
Y Primary NSCLE tumars T EE’ y faees
Y Zd 1 23 4567 8910
o ‘pﬁ‘@i{hﬁ{ﬁ‘@;‘ e ﬁ'ﬁ@q‘«&mﬁ#T pac1= [ = = ]
YT —e S— GAPDHE (===
GAFPDH -
SCC Large
111213 1415 16 17 18 19 20 21 22 23 24 25 26 27
DB 1 I T ——]

g ———— — - |

DBCI DxFxY > 1 JHHD CpG TATRDIL, =%V 1 Bz 7 mE—2 —iHMH2i80 (X
17A,B) . /2B R TIXFOER DO AF L{LAY Bisulfite sequence 3% (X 17C) 72 b VT
COBRA % (K 17D) TiRD LT, FEIIH kK% 5-aza 2’ ~deoxycytidine THAT WALALER T 52
LIZEY, DBCL OFRBULEIE L7 (B 17E) Ze03b TR KLUA DML TORBIE KL vt
— X — R D ATF WAIZ LA FTREME N 2 BTz,

A D
oBCT ___%° e il & e &
Promoter assay Reglon 1 : : Q‘-‘No\@q' q-';’ \‘s?“'\? 8 \°? ﬁ?‘\,}- 2
3 — F T é‘e“q" ¥ PEFF
i: . Exprﬂssnon--*t - = 4+ - = %
CpG island —— — . I =3 || I -
Al LA s s diasauaa ARasiaa. il s i o 1 1
- - 1 175660 IWBSGOII.':TS OI
Hhal BstA BstUl A _— - - pe
. Taq! Taq! Tagl BstUA Hhal Final = -
Eloulfile sequerce: _ How v Ly ! 9410020 0 61 85 62 14 81 24 10
Bisulfite-PCR assay 1 " m v
| ———— -] T —
Toql [ o —
B 1] e ot f
1 Sssl - SAM (unmethylated) 91 85 3 0 95 66 12 7 90 80 0
s = I Sssl +SAM (methylated)
23 =
2w pc10 22607 sKMES s =—""1E="]«
g8 :E 4467 0 0 6001 0 14 4439 0
g% - |
EE‘O * %Em e [ = ] -
58 8 7 27700 823 0 0 9 17 0
Eg 20 2520
'L o - - | o (S r-ﬁ
‘%g %ﬁ W gsrn |55 r—— — t
Egu 1 2 3 4 EEG 1913 0 0 775 0 0 B8 10 O
= Mock ———= = = S
PGLs';E'QF" oot [ ] TR TR
-BasIC

35 32 0 0 69 41 7 10 56 26 0

e | 1 L " v l\"Ima'|-—-“ﬁ| ‘-ﬂmt

E:urasswm 93 83 0 15 26 30 0

SK-MES-1 - - m’ E

LUS9A NCI-H460
PCi0 SazadCyd(yM) - & 5 10 - - 5 & 10 -
TSA (100 ng/mi) - - + - + +
hes DBC1 | p—
VMRC-LCD GAPDHIWlF:“;—“-_—-”ﬁ
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Z OB D ATF LAk, COBRA 1 (K 18A) 725 TN T Bisulfite sequence ¥ (X 18B) % AV /= fi#
M LV EE R RAR () 12 W TH AT TWDZENTERS I, £ EE IR W CIEEE RIS
HEARTEAT AL O SN TR BR T, S IZRB W CHEIE I N TRBLME FL T
VW 7=(X 18C),

(B 18)

-

~ I <
-

] 13 54 9 10 10 45

o [ = W=
0 2 0 0 0 50 D =

Hhal - FED W Smoker [N = 40) FES s Paired samples
0 11 0 0 0 15 o O Non-seoker (N = 25) ] (N=14)
B2 w2 - Tumo
B
2 2
0 14 0 0 0 18 § ?5
10
Tag! - 5 5 4
4 %
0 22 0 0 0 19 8 g
2 IS5 5% T B 2 I3 § S 5 B
Nlle = § gﬁgﬁgégfé % %353;%5%
0 27 0 13 0 32 ® 1 " moow = 1 n moow
B 3 b
%E\ P Eg\
c =E ;] a
£5 £3
Eg fe
o
385 387 420 EE‘ 5%, b
NTNTNT Eg 23
P ic ic
GAPDH [ e e -] | Al Smoker Non- =g TN TR TN
#w (n=ss) (N=20) FToker 23 Al Smoker _NOD-
= MOKET  smoker

(N=14) (N=8) OO

DBCI 7 aE—% —FEIR DO AF WAL, eI U THEMET, 65 LA TICHL T 65 mkaiB x5
R T, RIS T L O TR E A AL QLR (BB R),

Table 3. Clinicopathological correlation of DBC! promoter hypermethylation

All cases (DBC! methylation®) Matched cases (DBC! methylation®)
n Tumor P n Normal P Tumor P°
Total 65 4
Gender
Male 44 77.8 + 82 0.0052 8 244+ 44 0.3656 87.5 4+ 24.1° 0.1547
Female 21 474 +£93 6 158 £ 3.7 38.8 £ 5.3°
Age (years)
Mean 71.3 70.9
=65 54 733175 0.0433 12 228 +32 0.0676 722 +17.0° 0.5831
=65 1 41.9 + 8.0 2 8.0 +4.0 33.5 + 195
Histologic subtype
Adenocarcinoma 40 56.6 + 7.1 0.0962 7 192 + 48 0.9424 39.7 + 4.6° 0.2936
Squamous-cell carcinoma 22 80.5 £ 11.9 5 238+ 58 86.2 + 32.5
Large-cell carcinoma 3 127.3 + 43.8 2 18.0 + 5.0 112.0 + 65.0
Smoking history
Smoker 45 787 £ 84 0.0066 9 252+ 40 0.1248 82.1 +21.9° 0.3851
‘Nonsmoker 20 438 + 6.8 5 126 +23 38.8 + 6.5°
TNM classification
T stage
Tl 21 78.9 + 143 0.6535 5 11.0 + 2.0 0.0163 98.8 + 30.3° 0.4624
T2-4 44 62.7 + 6.7 9 26.1 + 3.6 48.8 + 6.0°
N stage
NO 48 69.9 + 8.1 0.9583 12 198 + 3.0 0.7147 70.1 4+ 17.5° 0.9271
N1-2 17 624 + 9.8 2 265 + 155 46.0 £ 4.0
M stage
MO 64 68.9 + 6.5 ND¢ 14 207 + 3.1 ND* 66.6 + 15.1° ND!
M1 1 10 0
Stage
I 44 2.7 £ 86 0.5417 10 178 £ 3.2 0.2026 70.6 + 20.8° 0.9435
n-1v 21 8.1 + 8.8 4 280+ 6.5 56.8 + 133
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(1 19)

pCMV-Tag3B

=

NCI-H460

pCMY-TagaB

SK-MES-1

PCMV-TagdB

empty DBC1 empty DBC1
= g

0
empty empty
vector Dec1 vector DacC1

VI. BAC TV A% 759 7 4 —AIZUIZ s ) MENTEAF DB % :
1) DNA AF VALFEBROMERERIERE B BAMCA 15D B %%

LD S 72 DNA IZBWT, AFUARIZS T

é%_ JELEYE A 2D SR | SR BT IR

VS B AV

S e WIEOTRHNFEBUCLVRFL T, Tr=— R
& &5 fﬁe%fm B AEIEI (R 1)L ST, T

DFERNS, DBCL 1%, BRERKHDHIFIATF MALIZLE
WIEBINHIS ., S O R ICEE 54 28T R O i FE /s
AP INHES T CTHDHEEZ BT,

(4 20)

=D 5 {El I%ﬂ‘ﬁ‘a‘é/]\//ﬁ %b\f@ﬁﬁ: HNE celllines Stage=1 NBE tumaors

HESN TS, 2OV RXILFFREH] (CpG) D

b DIFEALITAT IALS LTS, CoG 74 1 Tt o LTl

FUREMEINS CpG ZEEICETe GC-rich 72 _— e /———H

DNA BRFIIC 50 CHAF LA Z T U, 134

CpG TAZURIZ, K 60%DB BT DT mE—5— VR I . I-_-—IHH

T EILE 1 = VU CFEELTERY, CpG T A O

FURDAF ALIE, BIG FHEEL ~L &2 BT b e B MY e me]

HLCTWD, F2, A iﬁrﬂtx%éﬁ: ATV T —_— ligation —

4’/7 BARF B I OMEERRE AT oMM RE | 6 e O e
BB RBL T — el @@m%%’%fﬁﬁ%ﬂ% == PCR& =

*%ﬁ:%‘b\ﬂi\ CpG TATURDAF AL G B & labeling 2

HELTWAZEBHLMNITR>TNS, EHIT, T S diaiaie

%, ZLOBEHEART 23 CpG T AT ROAF L

(LIZEORIEVEALEN TOWAZERRESNL TS,

L7z T, R BRI ATF L EZ T 8L T
7TaE—H—Ek CpG TATZUROEREFFEIL, AT MBI L > G TR A TE R 3 D50
H & DORIEICE NS, T2 T, HIEBAC 7L A% 777 4—2AIZ DNA AF /LA il A 22
J—=7"9 5 bacterial artificial chromosome array—based methylated CpG island amplification
(BAMCA) VEDOBIZICEWAHA T (Inazawa ftti, Cancer Sci.2004, Review), & DOAEN& A X 20 |27~
L7z,

Toyota BIZE> THENL ST AT WAV FEIR A FERAIIZHENE 352 LD TE% MCA (methylated
CpG island amplification) {1240 DNA AF /A s 2 R B R 95 2 & T L1 7= DNA
Rar ) b7 ADTu—7 LT, NI AT AR MERIRE#E SR T CCCGGG D6 A7k
LTIzl % Smal ZHWT DNA ZBIWrL ., IRIZ Smal L[RIC6HIEESI 278595
isoschizomer @ Xmal (AF WAL IS VERIIREESR) TOIWT§ 5, ZAUTED | R R (Xmal ST
Ui & W ZFED DNA Wi i 83615, SHIZ, ZOR S R R B0 T 4 7 4 — B 5 E 7.7
—varl, T TE—ESN T TA~—L LT PCR HABEZ1THZ LT, AF AL A Ml 2 o
DNA W i Z28iiE 3528 T& D, Tba st (Cy3 £7zid Cyb) TIEREL T, £ 0% &%
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BAC TUAIHAWINATIZ AL —arSwD, xR DNA ZiRtadot Rz ©, gy~
Jb DNA % fods Yo (0.3 THEFRL TR L, BITB W TAT /UL DNA Wi 2 @RI & rra—2
Tk AROE IR LI 1L Lo @S2, [AESNZ BAC 7ua—WICFET D86 127
J LT — R —ZA TR L BEMHT B X O bisulfite sequencing 72 E N2 LA AF VALIET 24THZ
I2&D . AF AR L > TRIIHI S T D= I & s 2 78 T 5 iEE R S
Do

A EINFFETRAFE LT- BAMCA V£ TlE. BAC 7L A7 Iy 74+ —4 T, SR EES 7 v
[ZOWTEI AT WAL ORI A FTREL 372, £, MEEIZ BAC 7ua—r % ARy L
1727 )BT A HNWHZE T, Bin O LiEED CpG TATU R TR 7 ) LBARD AT
JALSEIR O AN I RE T D, LTZh o T, FEBURENT 7 —Z EXIESHEHIET, BB T OH 7272
7 ) MESRERIEIREIR O R EICH FEB 2 DD, SHIT, 21Tl BABL O MEiBREIZR
135 DNA AF AL D ZEA 72 E 2R R DB T2 LN Al EThHHEE 2 DD, 7/
LT AZ W e — G R (A — O RE) Lo = 3T 4 VI ER D B (AT AL
W) A FRAHRIT AL T 2R E T RSN~ TR BRI DD =707 ) BB BX
OSRE DI BLHIE AT =X b2 BN DA REMEN$H 5 S s 5,

FEEL BAMCA {EIZEDAF AL DNA D57 ) DT AR AN —= 7 Dft Fea 3o BIFEETIZ,
PSRN ORI & (s B4l VRII2 Misawa fifl, Cancer Res. 2005)%° PGER2. PGDR2(Sugino
ftfi . Oncogene 2007) . X528 s - b B2 9 O 6= i Je P ) 8 n - CRABPI(Tanaka fii |
Oncogene 2007)% R E LT,

2) BAMCA ¥EIZ L 2T B i H 815+ CRABPI DR E:

BIE R EREEIZB VDT DNA AF AR L > OB Z 52 D #E s o E % B
AL, I E IZBEZE L7 BAMCA 4 AW, 4 FEOM LR (KYSE-150, KYSE-510, TE-4,
TE-5) & 7E B 7 SR FEALHIIER (NEK2) DT, AF UL DORREICEZDSH DS 2 E T
fEHI O A1T -7 (K 21a,b) .

(K 21ab)
a BAMCA between 4 ESCC Database analyses for Initial expression analysis

cell lines and a normal cell existence of CpG islands and and methy lation screening
line (NEK2) derived from Smal sites and expression of 5 selected genes in
esophageal epithelium patterns in multiple samples ESCC cell lines

4523 BAC clones on 61 BACs containing 105 One putative target

MCG Whole Genome | ——————F | genes highly methylated | ————— ?:rp"‘:est’h‘;’:gtfg:‘m genes | b | epigenetically downregulaled

Array-4500 in ESCC cell lines in ESCC cell lines

RP11-10K12

wai

TE-4 TE-5 KYSE-150 KYSE-510

leg2 Ratio 215 1.63 0.81 1.51

H{E®D BAC 7L A(MCG Whole Genome Array—4500) @ 4523 {#® BAC Zua—rdD9HH 51
D BAC 3 4 FEEOFEAIFIE NEK2 O 7 F VN Eflid 37— 3732 bbiE O T
AF SN B A G el REME DH D/ — LU TR EN C&lz, ZOHIZE £15 105 &
fBFDOHEMNE | AF NALTEE OGN Smal iy 28 s RE I 2 Ll EFEH, CpG 7
AT REEnF EIRICED ., SHICRILT —ZN—ATRIE A G Tl IE /A% TR
FA_RTHRBNE VB F2RINT 5L 59 HOEEF A ST, &5, 2o THERERIIZ
5 H DB 2R A TEERAIEED S KL TORBEZRFILIZEZA, CRABPI M IEF &
A NS NEK2 THBLL T DDk UMK T B IS 3 B 9 D+ Th-7- (K 21d)
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(B4 21d)

d ESCC cell lines (KYSE series) ESCC cell lines (TE series) .
o

=coo==g==o=o=ocoococ888333333 0§¥

OO =0 @O oSN D™D~ O~ DIN OO =T 0 NT T WO O r-me=wm ooW

L S AN N M T DL -0 00 o T P G I B - TR - B S i rzz
CRABP1 | - m- - || = = = - =]
GAPDH|-"" - - ||-— -——————— -—--|

ZED FDOAFNALEDOBIEEZ T T, CRABPI D Smal BeA NI ECHBLO W kDR E
7= KYS-E150 & KYSE-510 ffAE TlI =Y U LR LD ATF LS T3, BAMCA @
RIS U TRBEOED B TE-4 & TE-5 TIEXD FRAAT A bEN T (K 22) , FEELH
Jekk% 5-aza 2’'-deoxycytidine THiAT MAVALER 52 L1210, CRABP1 FELXAIE L (K
23).

(X 22) (& 23)

C R A ) - -
CpGisland & 44 4% . CRABP1 e KYSE-510 TE-14
ATG

> se TSA (100 ng/ml) () +) ) “

Cce Tel Q
" QQ L Iy 5-aza-dCyd (umolll) 0 510 0 510 05 10 0 5 10 =
s O €@ Tkb CRABP1 [ = | [ e |
K\'SET1E; % :g 9 : Smal site GAPDH P e === |[m=—=—=— ]

P : % methylated
KVS::;Z 8 gg P:% T:mg:yfaled

TV 1EIZHD CpG T A7 R(CpG-1. X 24a)D 5 FEAF )LALi%, COBRA JEIZXDIEI,
THIRER TR LI, 2L, Bisulfite sequence {EIZX > THHEZREI N (K 24b), 7V rE—H—
IEMEIE, CpG TA T RDAL b TNIZH A7 Tieb FIIZERO B (K 24¢) | FEBLTE LD
OO R 72 AT AR F — 2 & —E L T,

(" 24)

a v e CRABP1 w e b Ccpa-1
n e
TExon1l P
Exon1 . {Ewonz |— e e "
cpGisland 192 CpG-1 4213 4574 CpG-2 +594
——
Spi_ AP2 AP GATA-72
cyb AP GATA- Ets-
COBRA 188 | Bstul  .237 w509, | Tagl 1805 v \SE{ 1 7y Le”
GChox
Expression (<) (+) ) (+) M v Bsw

CpG site AH—\‘—HHH—H\LH—HH—H—H—H—H—H

TE KYSE TE KYSE o TE KYSE TE KYSI

Bisulfite sequencing

RN
¥ KYSE-30

T T

1

< ! KYSE-510

[+ Relative luciferase activity KYSE-770

(/pGL3-Basic mock control) §
0 4 8 12 16 20 g
KysE-060 [
TE-4 g| Mock g
—_ F] 1= w
+ @l 5|23 TE
= q| & s b— ,
=
ELIH—H
KYSE-30 & | Mock v | KkysE-1260
g 1=
HEE =
T ) —
] 3 ; A NEK:
K] e sE—
§ KYSE510 g | Mock Bt Promoter assay
d |+ HE RS Region 1
= =] 2 ——————
| 2| 4 j— 3 —
a 5 [ 4 ——
KYSE-960 o| Mock i 5
1 —
& 5 | 2 [m—
S| | 3 —
glels

i R AR R CH IR TR I EE OB IR A IR ATF AL 2 — U Zm TERI 30 (K 25a,b) |
FEEBIC B W TEEATF AL OO TIEF] TIE, RNA UL (¥ 25¢) ThE L7371~ (K 25d)
THRIBUL F 2T,
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(" 25)

a CpG-1 Primary cases b
31 33 32 34 35 36 CpG-1
MNTMNTNTNTNTNT
| — Case
= —~|4
) T
A A A A 3
N
c s 15
3 u T
g T 13 34
xa 6
@ 2
2% 2 T
E q 35
g = 0 N
I T T IN T TN
Case 31 33 32 34 35 36
Methylation ) (+)
d Primary ESCC tumor
Normal Methylation (-) Methylation (+)
v g o e T T T [ ~

CRABP1 O EEH AN 2h F 13, FETE AR I3 T — 1@ O B L pan=— kK
AR (X 26a) | I NZZEFBIRIZ 31T HHIARIEFHIE FE (K 26b) THLNIFED B, — 77,
KM CRABPL FEERIRBHDUNE N T AT =73 a2 KRN L 7= CRABP1 ZE R AL TOIRE
DIy 77X, TR AR EE L7 (K] 26¢) ,

(K 26a) (K 26b)
@ KYSE30  pomy-tags KYSE510  pomy-tags
, & . & b KYSE-3p  EmPly CRABP1 KYSE-510 EmPly_CRABP1
E 3 % 3 11 2 11 2
§ 5 e e
preme ] e pas: [E—] e
PCMV-tag3 pCMV-tag3 &
Empty CRABPT g —4- Empty clone 1 2 12 —&- Empty clone 1
" — § 4{ -0~ CRABPiclone1 -0~ CRABP1 clone 1
‘.Eu —*— CRABP1 clone 2 T 10
4 |41 a 8 a
3 = I =
i = 3 o
:M £ 3 _Za E s
3120 ; 2 ,gﬁ‘f/n E 4 a
E 100 g 5
S w 81 o 2
B 60 § ol § L]
! 40 | 1 2 3 4 5 1 2 3 4 5
E Days Days
o s —
Empty CRABP1 Empty CRABP1

FACS fENTICEVZ ERBMETIE GO/GlL CTOHMIFEE O (EA3FEDHIL, ZORE p21 X° p27
DERFL ~ L TOEALZEDIRNZ L 7L~ UL TO R B INAZRD SN (K 26e,f) . /w7 &
TCIEZ DM DFT ADFRO BT LD (K 26g) | MHOBEFIZEY CRABPL 1, Alw)E B4
G0/Gl ¥ITEIESEAERRHDLDEE 2 LIV, ZIHLDORERG, CRABPL 1%, AF/LkIZ
PR BLNH S, BB O RICE 532 O B E R _LEOENHIEE - ThHEBEZLN
7o EOIT, 113 Bl IE V- bR B AR R AR D 50 8 Rk AU T 12 0 . CRABP1 O3S ELTE 2K
IR ML E IR L BRI BE L COAZEATRENTZZEMND A RRIEARSC T B4 H
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V2 CRABPL RBLORFAAS, TAHEH SHOYEIAT I % THE

(K 26¢,e.f,g)

(K 26d)

PEASTRIRESIZ,

¢ s s s d KYSE-30 KYSE-510
@ z & Empty clonei Empty clone 1
z T z 200 - 200 : -
é & é Iy é ' GyG,: 27.8% GyG,: 340%
TE-4 % 5 KYSE-30 % & KYSEs510 ] 160 S: 28.5% 160 S: 28.0%
s 2 CRABPiclone2 & & CRABPiclonez g = 120 G/M: 40.6% @ 120 GyM: 342%
- Q - Q - 5 g 1
cRaBP1 = | Mye-CRABP1 [ o | Wyc-CRABP1 [ = | & w 3
i — I — st w
8 3 {-= LucssiRNA 8 |-+ LucsiRNA £ |+ LucsiRNa ol- S o
£ —- CRABP1-SiRNA E 2{-0- CRABPisiRNA § _|-0— CRABPisiRNA 0 200 400 600 8001000 0 200 400 600 8001000
i 25 i? E 3 FL2-A FLz-A
3 ° =18 “oa 32 200 CRABP clone 1 200 - CRABP1 clone 1
515 E - E GGy : 34.2% G /Gy 45.6%
£ E 15 o, 160 S: 22.9%) 180 16.3%
s 5 M- - e
i : 2 2 120 G/M: 41.1% 1z G M:  32.5%
205 & 054 : & o 2 g 3 4
1 2 3 o (%]
Days 40 20
0 — [ .
0 200 400 600 8001000 0 200 400 600 BOO1000
e g s FlLz-A FLz-A
KYSE-30 _KYSE-510 KYSE-30 _ KYSE-510 TE-4 £ - L b s0p ,_CRABP1 clone 2
Empty CRABP1 Empty CRABP1 Empty CRABP1 Empty CRABP1 é 2 GG, : 36.8% GG, 45.7%
11 2 11 2 i1 2 11 2 58 160 S: 10.6% 160 s: 20.1%
¢ = G/M:  41.4% = G/M: 30.2%
Myc-CRABP1 CRABP1 —— - - 38 2 120 | G/M: A%l 2 120 2/M : 2%
I — c =
p21 [T — s P21 [ - ——— - crappt BT 8 mo 3 =0
par | ——— e —— | P27 | ————— — W‘El 40 40
Cyclin D1 |7 — ——— Cyclin D | == i — — —— p27 a o
Py [ | =—— GAPDH | S ey — - Pav4z B 0 200 400 600 8001000 0 200 400 600 BOD 1000
- — == o e

VII. %D CGH F— & X —2D{EHL

25 FEFELL L ORIV TREE 1000 1l LL_E O faik /e b NI AMVEHIBRER RAR A D
CGH itz £ L7z, SHITEDKI3% @1@ﬁ¢$ﬁﬁ*%%7—5’f\_ﬂfKLTFCGH Data
Base | LU CTABL ., AR MIAKED 7 ) Ao’ — B g 2B C&bJ01cLiz, AT —H~X
— ALK EEAFZEFTINCD D CGH/SKY T —#~_— 223 CICGH database Japan] &L T
RIS 7HIESILTEY, FHEERICHIABEESNL D (K 27),
(URL: http://www.cghtmd.jp/cghdatabase/index.html)

(B 27)

CGH Data Base

Department of Molecular Cytogenetics (MCG)
Medical Research Institute
Tokyo Medical and Dental University

Japanese | English

20474

MCG Local Site (Internal use only)

Copyright @ 2003, 2005 TMDU MRI MCG. All rights reserved.
mail to : COH. cgen@mn tmd. ac jp

; MEDICAL RESEARCH INSTITUTE
ey LR %
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X. BEMERBOWMMS /2ot —HEE DTV A CGH AT :
1) BEEEIIBITSS /ATVAZENEERL

PR DY EZ B e 257/
DM — N ELUTERIL 72 GD 7L A% 17
D =R S e A f A . FE b mIT7-
feasibility study %L 7=, 244 FlOARE G
K5 E(Multiple Congenital Anomalies and
Mental Retardation; MCA/MR)C GD 7L-A
IZEDHE—RAIY—=2 T o T L, DD
B 24 4511(9.3%) T TEI YL AR B ARt L
720 RIZ, GD TLATHREZM L7207

(X 28)

B{EBACT L 1 4T T#H L <MCA/MRD
FEERME E-RRYORLEE

GD7 L &M WG45007 Lo

15t screening 2m goreening

$EESITER
A/MR 3943

@

T

24 /244 5EH)

42 & EHIZar ) — 7 LA O E R

DIBIRZIRE DI AR FLE D (9.8%)

DI=DIZT VA CGH TR IEE 51T 7= 39

Bl% fHE &7 81 BlicHB VT, B || 2007.09.09%%E 25/814E4) (30.9%)

WGA-4500 7L AZED —RAI)—=7
BRIz, ZORER. 2561 (30. 9 TEI YL AR a e —J i 2 i L7, WiBlo 7 LA CGH
FEMTDMTZI2b DI, &2 TR mE IV T de novo IZAEUT-EE THY ., JREEREICEREICHE S
THRE THLHZENPRENT-, (X 28)

FRIZ2BN I CHGE T 289 3Mb OB R KA 5 10 Fr YR [E— 8L TR0, #r
To 7 Ge O ARG R SIEEREE L CO RIREME DS RIB I ND, FTo. ZIHEIER DY 7S ERERAL,
(LCL) ZFEHaL TRV AAF VY —REL TORFERGIB I S TS, GD T LA
LTEMAMEL L THDLZ LRSI, RIEIRESICZOFHINEBIE LT, 2o —#OM7E
RS T B R TR EATI(2006 4F 11 H 6 H) TR ST,

2) XFAV T TV ADVERIL Y ta (R GUER REE B D5 ) LRT

FER R (MR) D 10~20%3 X YLt RN T D38 a1 2NRIK S, Zn i X EgEME
FERH S8 EEIE TR (X-linked Mental Retardation, XLMR)&L Tfthod MR S I3SZL7-HE & TEH 2 B
TW%, BIEETIZ XLMR OJFIKEE 7130 7e<Eb 58 BIR T RESILTWD03, EEITIE
XLMR OJFKEAR 713 140 FEELL EHAETHEHEESIL TV, ZOZ 80D, X-tiling 7L A Z1E
L 2 A HVZ MR BEE R 7R OIR R R RS LT D[R EF R A 7=,

A 3 B 3
25 25}
2 2k
15 V 13-
g 1 1 1t 2
i as - s £
“ | I B it
2 R 2 :
S A - |
10 20 3 40 0 e 0 S0 %0 W0 110 1 130 W0 1% 1 17 o W 0 0 £ ®N 60 70 50 W 00 110 120 130 10 1¥N 16 170
M) Mb)
30
c 25
2 A c
0 - : e g
3 o . " : . N L |
£ oo sl IRIE O avenn . Q7
= 45 ' ﬁ— ‘, k
10 = ! -
15 b - -
20
s X inv(X) X del(X) X r(X)
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X 29 OF FIIRUIZX YRR T 28 35356 (A, B, O IZBAL T, BEEX AV 7T A
DT p— o Al UT, UEF] A)IT 46XY,inv(X)(p21.2;q22.2) DFGRIA 2L, FEE DK #h
SR DRI LT DMD B3 Th D, X AV T T VAR TR 0.8Mb DY AR 7 ¢ i s 1
(DMD) R %=L Pelizeaus-Merzbacher %5 (PMD) DR K &L PLPI Z&ie#) 1.3Mb DB A
HU7z, UER] B 46,X,del(X)(p22.21;p1 DDA T~ 7273, 7L A CGH fiF#HT CTZ DR I &
149 24.2Mb THAHZENVHIBA L=, UER] ClIE 45,X[131/46,X,r(X)(p212q212) [7]DERIR X Yeth,
KBS A7 DL B TIh-7=, Dye—swap 1ETIT-727 LA CGH AT Tl 25 AR XYL AR fE I X
Xpl1.22—Xq24 THY, r(X)D M7 K RAEIH A H B L 7=,

HIEXZ AV 7T L A7 diploid genome Z 1 Sl EEEIC | I —DRKER T HI LD
FEESAL, PARE . AT AT 2% FHVT MCA/MR OfiffTa Efi LT,

JRIRIAB &S 40 TCVVS Schinzel-Giedion JEREE(SGS)D AN T Xq22.312 1.1 AN R—ADHEM
ZRRH U, RIS NI IBNL T 5 ILIRAPLZ D3R EE B O R KB AR 7 Ch D Al HetE A~ L= (K 30) ,
(Hayashi et al., J] Hum Genet 2007)

(4 30)

10 20 30 4 0 6 70 & %0 100 110 120 10 W0 150 160 170

EHIZ, 46,XX,t(X;15)(q28;p11.2) DI ETRIEAJE 25> MR £ JE &, BRI IE 5 CRWIFAE MR 722
Ze D M ~ 2 —JEGEREE BTSN B D 2 JEBNC W T B F RN 21T,
FMR2 O R IAEAC A RO IE B LU TR L . 2400 MR OFERFEBLDJHKIZ 2> TV D Al g
M:ARL7-, (Honda et al., Am J Med Genet 2007)

F7o, K 16 FEFEXD | JE 558 R - AR FEF T 2 R DR T 2 & 72 T i s MR B DV 3
—F U — ROHEA & oy FEAR ARG ) (BRI — BER) ICh W TUES L7z XLMR O/ Ay
—ZIZBAL T BAC 7L A% W=7 VA CGH fiirzHED | BIFE Gk 19 47 10 A 31 H) £TIT
106 FRDIEHT AT LIz, FDHE 6 FRIT MECP2BI5 T PQBPI &G F D EELZETe MR
DFIEELBIHE N DD ENTRIRBEINDIA 7 ) hae— 5 B 5% B L Q.

3) MCG Genome Disorder Array GE@#:, GD 71 1) DBEEE~DERL 31

BAC 7LA1% 100kb~%x Mb L'~ )LD ) Lae’—
B2 OB TR T 5, SHIZ, BE 2R
HL7= BAC Z7u— % FISH IEO 7 u—7LLThI%
HAHETHY ., BAC TLA TR Lot — 5 s 4%
A ER FHNCHER T DZENR G ThD, BIRE
IR COMAEIEEL TOEBEAZKYLT U, 2005 450,
BRI O YK BEIEOZ WY — L EL TR LT-
MCG Genome Disorder Array @R LIZAIT T, 7
VAT Z AR A S (BR) BML B 5L, &6
(I AARAE 17 gk (2007 45 11 H Tl 20 figk) o
BRERERERE Y — 7 MEHI A 2 $E
KDY DM 7E - (R L D BB PR A

Genome Disorder Array(GDPL-)

o KT
-

Langer-GideonfE 837 (LGS)MBa24.1 A (RE) ML 1=,
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ELTOFEMEBEEIZERVFA TR, BAFRRRE LIT T, B 3113 ORI Rtk —
HThHD,

OWFFERR DA BTSN DR

A RIOAFFEIZIBNTE 50 Fr_N—ROMMY ) Ao’ —H BG4 198 — L~ L CIERICKR
TDOENGEST ) BT VAV AT DR LT, ZivE W TRER 1000 BlEZB2 0T ) A —
BRI AT, < OB AIHEIE S DU TR T R GEIEE B L, ZAb 2 | il BE s
AR T2 RE LT, [FEUTARIE R 7132 OBEREMAT G MBI, MasE, = %F 1k,
AIRRIRIE - 925 . EAIMYE /2 L 12 5L, 22O OMEE R 5 I K@ ia I BRI E 2 IR 5
THIENRENT,

L7223 C, A BlIOMFSE T R S 72 2 < O @il BB R 113, ORI B O/ A4~ —
=L L THMHTHY, D oRIGROEEN 172D ATREMER SV | Firiz/e i 2 Wik o B3 <CA
HADHTEEALZEN I CTE BOT — T — AR ERO EHALI AT TR E 29 550 % 1
FFCED, IHIT, B EIOMIE THELELAB L7 O CGH fi#T#E RO T —ZX—A X E NS
DT 7 BADRHY ILFHZIL TS,

Tz BENT ) A RE DR EIE RO B IS D EHEE SN CEIAER B FIEICB VLT, ARl
WFFECRAR LIRS FE 7 ) BT LAY AT D VTG I 1 B 2 AT LT, Z OFE R,
B E T LA (Whole Genome Array—-4500)% V2356 HERIETIIEoT2<MHENREETH -T2
de novo &I ) Lo e —H L A K 30%DIER TR L7z, ZORERIX. RN RHOFERRS
TS REHEES A BE, BB 222 128 W Th 2 ORI B AG F O [F IS E R o<
7R EZLNICLTWDHEDTHY  HEDREFIZ BV CIET DR E IR DT /) L %
B9 2Ll XD | F AR RO B AL A B2 ATREE 3 DD, SHIZ, BLER 1 DIH
TENLTEWERRSE~DOHE — L LT, TOMRITAEMBRITE T 57217 Tl | R, 4RI
HREIRE SN D D, 4 EIOMFRIZIB N THIFE IR R EFIED2HIZFHBWNT K 3 A
TR A D He 3 Yo 0 R GRS O O R 26 B 8 LIS TR Y FrBUEMEREE L CTO RIREME A R
Bxid,

A TABIOMFETIL, BERY R B IE DK 711 L C Genome Disorder Array (GD 77
LA)EBRZEL., WY — L ELCOR M ERGELT-, 244 BIZESSI, ZORER, BANT
BRI U2 WYy — VU TR L | 5 HE M, et RS, BUTOMRAERIT T
K& CTH TR DB T AL, BEME~DEZIHL DO THY | AFEHIEE BT IS D8 B
{LIEREDEBLA~DHE K 2h Fl IR TRE,

3. 2 MR VA HTIZLD high-throughput FEBUMEAT E IR O BR%E (B EE RN RS2 MRk LA
BRI —7)

(DA FE S N 2 Mo OVl R

KREIF ARSI Doy -3 BUZE AL D B B S0 il R I B2 ) L 28 2 R IS R B O FE I 12 DT
M35 — WA WD BT IR EZITIC WS RL < U B 83T 7 o A B AR A A
M5 2 mm BEDOTHREZ 6 X 10 0% 17 0y 7|20~ T LA ERIU 72, e EL T, L.
B, K, IS, Vo " Eize L& Hvi=(1,2,4,5,6),

LI 175 FIORRE 7L A% AT KIT, EGFR OB BT AL 7-L 24, KIT, EGFR O
FELOBEITA % 10%, 8% THY, WTNHAFERER, M7 L —8, FIVEVZHFIR (=A ey
VIR, T AT O FJK) BErELFABI L 72, KIT, EGFR OB R BIL, 1@ 5 O I Tl
BRI, EIE B B O ~D53{bA 7R T basal-like type DFBIHEHEIHEL |
vimentin, o VBT ZF . S100 & AR E DMHEERRNUE L ~DMb~— T —DFBLLL
SRVNBEE# A R U7, $7- HER2 28 F OB BT BN Ao eh o7, ZhbED KIT, EGFR
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MRV E L Z RIS b 7 basal-like type DILFE D~ — 1 — T AEEZ BN, £
T=ZNBD5y - INEEOEE 720155 AT RErE S R S 7=(1),

pT3 JFFEME R AGHE 120 B2 5B L U CH-BI ORI T & (sm)I= M Se SR S T (ss)i= 1M Se it
RO I, JEEEEH O 4 AP DRk E <O daE | R R multipoint ORERR T L A 2 /ER
L7c, RIBEEICHVT laminin 5y 2 $HORBUT, iR SEHEE D 2F H (budding) , Yo/ Hilsmks
RO NBEE T/ LB T DT EDVRSNTZN AT L A% H T, laminin 5y 2 8D B
IR F TR L RO E DENAZEIT DI B D T4 L BE 9202 MEt L7z, sm i2
M AEHESS, ss IR SEETICI1TH laminin 5y 2 SAORBUIGIERE N &L, BE TR ELAEBEL
7203 O ILER . BIREIZISITA laminin 5y 2 SHORILITHEE RN LIVIELS, TR EOBEEL A
BT en ol HNLRFF7: Multipoint FHERT LA 1X, KIGHEE T 1% K 7 0 B PRI E 2 O fif 1]
(AR NL D A REMED RIS LTZ(2),

B OB F RNV 3EIE 2 mm BRI 72720 b DN SN T2 | Vo REIORRT L A% 2< -
T, ZOMBET Vv ADT ay 7H5 100 p m fEOEHY) T2 ERILT-, T2 o8 7 O HE Yefal
P ANTTTF LGB ZATO UNERBZ MR LTz, 53 611D T1/T2NO HIEIZHE W T /rL~ LTtk
VT RNV REBER B RVNL DIl B F RNV RGO BN, R T RV R EH
HR O TRIK - L7220 155 2 LR LT=(4),

PNBLE B\ TR M i 116 51, BRI 71 51, JEPNIRE R 43 B, RS E 35
181, 3+ 265 BDH72 DR T LA ZAERLL | actinin—4, WT—1 D& - PEW DI Bl A S Z kb
AILZFH 7=, Actinin—4 OB Y EIL 137 1] (57%) THILL, SR MEIYE, &7V —R i,
wIE FAfi# O REBFRAFOFRRE W TR AR R ERE L (5,6), TSR #5520 1
E-cadherin OFEBUK T, B I 7T =2 DR ELEGBIE L 72, WT-1 IR MENE D 83%(99/119) TEZ
BT o723, 44 il CoRYefa, 55 il TG THY , 5B ERNIL, &7 L —R, Ki-67 5
fa e, FHEAREBM LT, Actinin—4 (XN ORI, BB LAE T LI TR THO
surrogate marker L725EE 2 HAVIZ(4), MM TCOYEME L, mRNA LL COE R
PCR OfE R LB, NAIHIEEFEL TRIESIZ WT-1 13RO ENTRVIG AT
LD AR T & U TIPS O BAEE 2B 2 FTREME S RIS U7 (5),

Tl A CGH IZL»TRIER ., F = SE I B\ OB FHEERE L RIS 11922 o7
IR —3 23 55 21— R 45 c—IAP] s D3 2 ik b S BESE R - _E e ¢
at L7z, 57 BIOTESHEREEIZ BT c-IAPL 1% 30% TREIZIEBIL . B2 BLITY (Hifinks B
THARREBIEL -, BESHE R - bR AAR I B W TR Bl AT =2 Ty METHERL .
ZOFE RIT IR L OFE R — U7z, F72 c-IAP1 DEEREIL, TR ADIEETHD
caspase 3 DR BLLHFHRE 2 RL7=(3),

QWFFERER DA RSN DR

L EREF U BT LA, R R IEIC > TRHENTZ 28OS ) AO BT IS HE
HEDEALZAI)—=0 735 BT, D TH A TH- T2, —EICEEOEFIZI T D5
A[RE T, Doy T B RGE IR G, A7V —=0 7352 L3 kT2, FIZELOFEDE
BOMBT L AZHEEL T8I FTLWRIFIEER 0 2 372 DAL —2aF 0
P —F OHEHEIZ KRNSO D LIRSS,

ARl EBICHEET L A TAI) == T a2 To72 01T lBRNICER S\ W EE bbb o
1. HFEIC 31T KIT, EGFR, KBTS laminin 5y 2 85, JFELEEIZH51F 5 actinin—4, WT-1,
SHSEAHEIZ T D c-IAPL 728 Thoto, HIBIZBWUIBIERN AY X~ 7RIS OfRIEE L
T HER2 @R HLRHD | AV AFEE S OFIEEL TRV EVZ BRI BN H DD, s
B TRMEDWDWPS “triple negative” FLIEDTRE DM E/2> T D, KIT, EGFR @R B2 7R
T HIE D KL E ) “triple negative” $LJE THoT2Z L0, ZHHD 5 -3 H T 72 HFEIRR DIE
HIE 720155 AT REME S IRES LD (1),

KRG OO BT A5 FL A 72 multipoint #LER 7L A12LD . FEDONERTO I FDIEBUTIARYE)—THY,
ERALIC L > CRBOFEIZZE RN HVIFDLZ LD RENTZ, KiGHE CTIXE AW R4 12
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EC R EEEROFT AN EE THHIENMONTERY, R ERICERE B WML
ADRGT, DR, R EBIEL 7o AR OERRITENL D EB 2 bl (2),

Actinin—4 (TR OEEMEICREDAT 7 F L 2R Ly TS TERY, MiENOBEIFEBLIZ
Fo THfEE N TLHEL  RMEIEB 2 EET 2L 0L TRSN TN D, REEOMEE CidilE T
IRENT=DIHTHY  LIELIATO actinin—-4 DOFEFITA RIS THD ORENTZ, Actinin—4
DY ) DL TOE— KL MR EIFEHLEBHE L TODMNE I EWI SRR A 12 DR E
LEZHLND (6),

Fio IRREICIBT D WT-1 1 3ERD AMHRAR 7 LSV ey SER MRS 123 ) T iR
TN E OB WEEIZADNDZEN RSN, ZOFERIZ, B H. mRNA L)L D 5 CTHE
RSN, WT-1 ORABIEFEL TO@E DRI, WT-1 ORI T 50 7F ARIED B
FEITEY, 5% WT-1 ZEHE LT IRR O SR E BV T, S eI XD H BT e
nig5HEE 2 HNTEG),

c-IAP1 OBENYIL, flix O EREOEMEE D NS A~ —F— LU TR D A REME DR
BEN7=0), £/, EEOWE T, TR = AD~—1—"Td 5 Caspase 3 LWiFHEEZRLTEY,
T AR 2 OFEEE L U TH LR 2 R oD,

HRET LA ISR 1T T NSRS EC BT A NE R DR ICH A I Tho T,
FIEHEEO EFRMENHESL L Qo B OB F VB E T 5Bt -7-(4), B
WZBITH B F RN TFES =2 ar RO RO DM EAITER0ES, ZoLHIc TR
\ZEo TEBITHE 2 720903 B TR T L A 13U 2 3T DL D RS T,

B e (P 2))

1. Tsuda H, Morita D, Kimura M, Shinto E, Ohtsuka Y, Matsubara O, Inazawa J, Tamaki K,
Mochizuki H, Tamai S, Hiraide H. Correlation of KIT and EGFR overexpression with invasive
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2. Shinto E, Tsuda H, Ueno H, Hashiguchi Y, Hase K, Tamai S, Mochizuki H, Inazawa J,
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4. Morita D, Tsuda H, Ichikura T, Kimura M, Aida S, Inazawa J, Kosuda S, Mochizuki H,
Matsubara O. Analysis of sentinel node involvement in gastric cancer. Clin. Gastroenterol.
Hepatol,, 5(9):1046-1052, 2007.

5. Yamamoto S, Tsuda H, Kita T, Maekawa K, Fujii K, Kudoh K, Furuya K, Tamai S, Inazawa J,
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6. Yamamoto S, Tsuda H, Honda K, Kita T, Takano M, Tamai S, Inazawa J, Yamada T, Matsubara
0, Actinin-4 expression in ovarian cancer: a novel prognostic predictor independent of clinical
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3.3 ATV HEHWIECGHT LA DOBA%E (ESL A2 —WEHT A7 LT LA
T N—7" FHECE)

(DA T2 FEhtE N R Mo OV S

TV ACGHIEIZY ) MENTEIRE L CIERITHEIN TNDD, HTARTARCTIERS 2T LA 038
IAZANTHHIED S, BAC DNAT LA LTZ AL T Lo T L AD AEEIZOW TR L, A=
VATV DIRIREAR T A T TG AT IVEA B —ar D5, Ay —2 a7 —
HHAGHIEERF LT, BWNBE ORE 7 vy T4 ZIfERSNS T AR AT (8 x 12
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cm?) [ZPCRIGHE L 72BAC DNAZ 192 ARy k(=77 LA [EAE]L mmDWF| AR vk, 10 ng DNA/
AR N FTo TR EM A ERL LT, A7 Lo OB A 2 R €L 32PEERR L 7=/ A
DNAIZEDNATVZ A B —aaiddTUT, BEEB L OERE T ET RAF Choled, #—Fy
FDNAEYZ 7L ADNAZ B 2 (AT IVHE ARXSEHZ LTI D ERR EORRENKELRD, #—
o/ VT 7L AD YT F IV HHE N AR 22 7 CCCHIZIE AN 24 ThHHZ b7z, RIZTA
ATV E T T A IRV 7= Vivid~ A7 a7 LA 25 AR (PALLAL) 248 42 7 a2 4t
LT ATV BT TIIDNAZ AR T A ENEE T, IRKOAT VU ZHEH LT
A% — (STAMPMAN) |Z TE££180 um (£J5 ng/ ARy k) THIS000 ARy ba4T DSt 2l ST LT=,
Vivid~v A 2787 LA AT A RIZHAT CONARR Y T4 VISR S ThHZ N, BIETLADIERLIZ
WL TCWAEEZBIT, 12720, AT Lo BT TA BIZOVHTLTHDHT-D  AT7AROFEAEH
VIR CTH o=, ARTEBACT LA EL TEA150 um (5 ng DNA) /AR b, 16472451/ 7 w7 |
27 w7 DT WA % duplicate CDNAZ SN LT=b O &AERIL 7=, #—4 v DNALU 7 7L A
DNAIT#E T 30, Cy3, CybIZLa ek LTz, BEI AT VX A B —a B EIIA T D
JE 2% DOVivid AT A RIZi# L 7ZALOKAR L OHS300% FV T, 42°C., 48K D NATVH A —
TarET o, PEBIE, 1x SSC-0.1 % SDS, 43°C 1min x1[&], 1x SSC-0.1 % SDS, 60°C 15min x1
], 0.1x SSC-0.2 % SDS, 60°C 10min x3[8], 0.1x SSC, 25°C 10min x2[A&4T -7~y AFARDF —
A3t E X GenePix 4100AAF ¥ —% e, gk L7=%" / ADNAIZLACGHBAER D AT
FATUALHOI2AT R BRI 7T RNELIRDE DD, +5575S/NEL LR E 2 FEH T&
VA NirY oY Yoy it

EEETR 7 ) DRMTERF E L COBACT LA DIERLE Z % FAV T O S E DG R R AR D ikt
EAToT2, BB CBIT D7 ) LS B OB IRGEfNTL . FEOMMEE S ) LB E LD HTL
VLRG0, BB A 8N TET, ERIRRERNE L THEEE 2 LD, NADEY T
etk (58, IR LWV ST RV B A T1%2) SHEBE T 0 B e s B A O LT,

MFFERER DA R RS ND N F

Vividv A 2707 L ARXTARZ FHWEDNAD AR YT 4 T eNATIVE A B —2 a2 4RI OWT &L
TE LT AR Y MR O FEBLEfE 570 B BH B EN T 2 DI CHM AR AE 7V T+ 52 LN T& T,
Fo. HITAT LA AR TRENIL0fE @m0, ARy 57 11— 7 DNARER, CGHIZf#
T HEHAAEFDNABDFIHIN A RETHLEMFFTED, ZNDIT LM T VA% BAEL, I HE
RE/TDGAITIRESFHM TEDRA LN THD, — ., BIERIIHERD AT TAT L AT RS
ELS/NEERE DD RUZH D, H07e el B EZAT > T\ 7 7 T U RO AL > TR R DL
ELRWEREDEZISNT-, 2t —H D%\ \mRNAZ I E T 3BT RICBWTITIEE AL
BTG NWEE Z LD, 7/ AOCCGHIZEARIIZ2aE —DH O DM A — |2~ 720 (~IK
K HDONTITE TR 720 EVIDEWERR T LT IUIR D72\, TFARTLADT —H|
HARTAIREOHRHRNELS £-duplicateD 7 a—T7 W T 7 F vt (X —4oh/arha—
JV) DEDRTI T INRKELIRBEVHMEA N -T2, TR 02 UL E g X RE < T
77,

PLEDZENG, Vivid~v A7 0T L ARTARZ W2 T LA CGHIEHT I X AN E TOF 520350 |
TV =2l ko TR EA AT RETHHZ L, LNLARNOREERNIITTAT L A28 5
7280 | FEEEOR IR RIR DRI\ NIT T AT LA D ST NEE LSRR ST Bz,
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3.4 wAURL AT a MR I DL BN T ) D EE AT (E D —WHJERT
2 B BEIR IR AT 7 V—T" B IFIRR)

(DIFFEIFEME N AR I OVl S

JE ) DTG B RAT A FER T DI S 720 MR AE U BE ORI A EE CThDH, 207
DI, ARHIBRIESEARRR B WL, ~A7u A sy a 352 AV CIEB . FERRE LR
Z XRIL CTEREL 72 AR 225 DNA-RNA Z4fH L T, Ziva: VO il s B2 85 71
FACER T DM ER DD, HEROME EIFEHAL TEAL < TR EEZ OB DNA
ITHREORREE NGRS Fl 2 O OB EIE L THIH TERWGAENZ N, — 7, AX ) —)VEET
I% DNA HEDOREEITTHL, % ICFE 2 OBARFHIMITICRI A ATBE Th D, ZOFHNG, [ET
DA Aotz B2 — R GE TR B CIER AR AR D A% ) — VB E N F L L TR, ZnoDH 7 L%
FIHL T, ~AraX A er a5 THIEZINEL , DNA ZF% L7 LA CGH M 21U~
D7 ) MERTIZ W,

MCG Cancer Array-800 Z FHVNTHliBRIE D CGH T 24T ) LREYE B G D /32— )38 3
TN—TN SIS ZUOITMERE V2 EGFR Bin FAEROAEIZHE T 57 10—
TdhoTz, MR OFFEIBRFRE R ORI N DL LGNNI, £I2 EGFR Bin 4 Bxt
DTN =TI FHRRTHLIEN D72 (1), T O TR LRk 5 2 = L) B
7R PN S WA S (/N & ORIE N 43 W68 ) (22U T Cancer Array-800 % FHV TS S 4 4
T, WE XL OENL CTHIBD B 2R L7228, /INHIBRE (R B B & 7R 9777 L
AN 53 WA (R B A on 377 ) A 2 L U7, ZAUD X BRI RS B E I & X
Pz ATRE7R Y/ DI L CHY | SHIC—RIC T B AR R LS D KM IN 43 W 1 2 38 TR 4 4R
FEREABE 27 ) DE L A LT (2) , ARSI 238U Tl Cancer Array—-800 ZFH\WN=4
LNEIE B ARATIZ Lo T, PR I 2 2 B | FEMEE (NSRS ) SAEBE 32 5% IFR T A
JVAB B C B RGBT A B THEA REFERE T2 R ORI AT o7 (3) o BEREIINT
% 5 FAEAFEN 5% LU T OEHAE THY  IRIRIEOMENLOT-DITHIRIFEE L 7201555y % H
DT HZEIIRETEE T D, Cancer Array-800 Z =4 ) SEE B E Ot L X—R~7 A%
W RS2 361 DR BURMT DA BIRNT FIE I K- T BRI B T 54 v ay Eflisy T DR
ATV, WO D 5 T30 ) DRI RN FEBIE M AL Z L T s 2 ez L (4), Bl
DX Cancer Array—-800 % =4 I ik BB OfFFT A BL IS & 1R D /LI FE S
SBELIT R DU RNO B AL, EITREICRBW LT AEE R E NS EMT 54
AT LZEITIRNEZAT NBHY, BREDOIEFEERE T REL 2 FEHDEE 2 BTz Gay SCHFe M
),

ESpUiE Sy
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Y, Kondo T, Imoto I, Inazawa J, Hirohashi S: Genetic classification of lung adenocarcinoma
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3.5 cDNA ~A27aT7 L AIZLDIEBUENT SRR E SR G I 7 ar T4 7t 2 —
SR T N —)

(DBIFZE SN 2 B OV R

R 3B - b B AR O U BRI P2 R E T 5T Ian = — k& i, o Te s
DU OABNL L7z 31 FEFEO R IE R V- R MR O B B 2 X 2 ORI
SRWZERMEDAFTEZ B LT, FRICE DR O Tk KYSE190 1UEZ MR RR THY, ATM &
B DOIA B AE BESEFT CRINL, Z£OERT2 R IFER PR CTh -7, KYSE190 2k
FHRIBFT L7254 T CHK2 OV BITEIO T, ZORRIZTNOE R ATM #2037 h3khe
REZHY, Bl LR OB RIEZ O RE 1L ATM XU R & RN T 52 8%
ST,

OFFERR DA RSN DR R
R IR FHRIE L LB IS RIE R LRI BT D B2 Di0IED—2>THY, 4 EIOHF
FEIT BB RV LB OB M i % b CHEER M Rt L,
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3.6 EIEFOT ) LI (L IERIY: SEmART 7 L —7)

(DBFZE I hE N 2R e OV
Bl P B RO AR KYSE vV —X 31 AR L C2nE4S RIS ) AT L AWIEICHE LT,
F72. BAC 7L ATHAINIZ BB FHIECHRE R K ET R~ —2 26 E ST B s 1
DA G~ —H—L L TOEFR, IGHRIER 1L L COBEZOMGEIH SO L2~ 7240 F
OISR 7L e D DN EEMIZe B R B AR L 7o, 2 ORE R, H B n 1 08 8
BOENPERE S T LT GASCI, ZASCI, clAPI, LRPIB, CRABPI “& DA & s 1
ERIETHIENTET,

(WFFER R DA % FR SN D50 R
HHENT-BER Y EREOF U BEEE 1L, A2 M O R A d~— D —22 D10
D> BT E L THO IR TE A,
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3.7 INRIEE DT ) LB ARAT RO SEER R, R ER B KT AN i 7 1 —
)

(DA ZE S0 N 7 Mo OVl R

/NR BRI O T MR 2 bR E . M2 E(Neuroblastoma, NB)EZDIETESEE IR E
W, N-myc i As - OHEIEIX T % TR KL FROANA A~ — I — L THBIL WD, -, 51
YL B AR R 1p35-36 R4, 5 17 YRR BE 17q22-23 H& ., 55 11 FYL AR &R 11923 K
KIREDOESHEE DR ERNONTWDN, TNODEAEA TIIRZIZHLIZEN TR,
SO, FEIHIE R 7L THGND pb3 D2 SRR 1 IARD TRV, NB 1 ZZDHEITEIZID T |
I, I, IVS, IVIZR SV, A7 —2 1, I, IVS [ JREAES T SO IEEMaZ 0L D H %)
b - MIfRIE A 20 BARBME T 22 mbn Vg, — 5, A7 —VI, VOETED NB (3755%
BHETHVERMETh D, LIZ03> T, NB OIFEMRINIA D7eimEIEORRICESThH, 2,
AR D 3L DFEIICE > THRD TEETHD, ZOHENS, MEBE, BEEDT /LT A
ZHWTNB D e 7 ) Wit 2 £l L. NB OJR BEIZ R -4 28 o0 NB BE& s+
DRIEELTHT=, T OFER, 1702223 HEIE O BE B 7 PPM1D Z[RE LT, £7-. BAC
T LA THREIT 2 DNA AT /UL OMEFREIITEZRETHD BAC array-based MCA (BAMCA) %%
UWTC, AT NB R ) e B B AR A BR SR U, AT NB L2 @A C DNA AF LAz &
V& n T RERE AT T D& a1 NRII2T25 NS PTGERZ, PTGDR %#RIE LT,

TR DL B RS ND RN F

PR SRR FAEEE 17 FBY O RBIR IR OEN) 7y - ChHI) R {LESE PPMID OHE
D—->LLT p38 MAP - —Enbiro>TEY, pb3 2 LA ESNDZE T NB #llia
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