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2.本年度の研究業績

(1)学会・研究会等における発表 ⑥・ 無 (学会名・演題)

第92回日本病理学会総会(福岡)・ ComparativeCGH and histological analyses in 

diffuse-type gastric carcinoma. 

第62回日本癌学会総会(名古屋)・ ComparativeCGH analyses of cliffuse-type 

gastric carcinomas with and without tubular adenocarcinoma component. 

(2)学会誌等に発表した論文 有 ・⑧(雑誌名・論文名)

但し、現在論文 CPengel al. Genetic lineage of poorly clifferentiated gastric 

carcinoma ¥vith tubular C0111pnent analyzecl by cOlnparative genomic 

hybridization)を国際誌TheJournal of Pathologyに投稿し、 revise中。

ー 70 -



3.今後の研究計画

今回の研究では、 diffuse型胃癌の発生と進展に重要な染色体レベルの異常や、染色

体異常の標的候補遺伝子を明らかにした。またtubularcomponentのある低分化型腺

癌とdiffuse型の胃癌では染色体異常のパタンがかなり異なり、両者の発生の系譜が異

なることも明らかにした。今後、この研究で絞り込まれた標的候補遺伝子に注目し、

cDNAマイクロアレイなどを用いて、発現異常を伴うことを証明したい。また発現異常

が、ゲノムの変化を伴わずepigeneticな変化によって起こる側面についても研究した

4.指導責任者の意見

彰教授先生は、これまで研究の困難さからデータの乏しかったdiffuse型胃癌のゲノム変化をCGHと

アレイCGHを用いて明らかにすることに成功されました。これはきわめてlaboIiousな研究で、並みは

ずれた根気と努力の成果であります。今回の助成を受ける前の彰先生のデータは、既に(インパクトファ

クター5.06の国際誌である)The Journal of Pathology(201: 439-450. 2003)に掲載されており (Peng

et al. Alterations of chromosomal copy number during progression of diffuse-type gastric 

carcinomas: metaphase-and array-based comparative genomic七ybridizationanalyses of 

multiple samples from individual tumours.)、高い評価を得ております。この論文が学位論文となり、

昨年医学博士の学位を授与されました。今回のデータも前回と同じ雑誌に投稿し (Pengel al. Genetic 

lineage of poorly differentiated gastric carcinoma with tubular compnent analyzed by compara-

tive genomic hybridization)、revision後acceptableであるとの評価を得、現在revisionを行ってい

る所です。彰先生は、研究に対する情熱もさることながら、夜遅くまで黙々と実験する集中力と体力、き

ちんと対照の取れたデータを出すことのできる科学的なセンスを持ち合わせておりましたが、それが今

回日中医学協会の助成を得た研究によって益々磨かれ、研究者として大きく成長されたことに対し、指

導させていただいた私どもは、日中医学協会に対して深い感謝の意を表するものであります。

指導責任者氏名れ原 洋行 (議)

5.研究報告書

別紙「研究報告書の作成についてJに倣い、指定の用紙で作成して下さい。

研究発表または研究状況を記録した写真を添付して下さい。

※研究成果を発表する場合は、発表原稿・抄録集等も添付して下さい。

※発表に当つては、 E/tf1/N，学fII~きJJIJ，成金jご.k~旨を明記して下さい。
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一日中医学協会助成事業ー

Diffuse型胃癌の発生と進展に重要な遺伝子を絞り込むための分子細胞遺伝学的研究

Abstract 

研究者氏名 膨敦発

中国所属機関 中国院南医学院病理学講座

日本研究機関滋賀医科大学病理学第一講座

指導責任者 助教授杉原洋行

共同研究者名向所賢一，服部隆則

Gぉ酎ccarcinoma (GC) hぉbeencJassified into the diffuse and the intestinal types. Di仔use-typeGCs at advanced sωg邸釘e

thought to derive from intestina1-type as well as di仔use-type回rlyGCs. In the prぉentsωdy，wefi∞uSedondi仔usetype GCs with 
minor tubular compo即時(TC)to clarify由eirderivation. We applied comparative genomic hybridization (CGH) and町 ayCGH

to the DNAs that were包kenby micrOC)is記ctionfrom multiple po吋onsin individualωmors and amplified by degenerate 

oligonucleotid巴・primedPCR. and comp釘'edthe results with those in di仇se-typeGCs without TC. We found that the occurrence of 

the tumors with TC inclinedωolder，mal巴patients.Frequent stemline changes commonωthe samples in eachωmor were 8q+. 

7p+. 3q+. 2Oq+ and IOp+. being basically di仔erentfrom出osein the tumors without TC.百花numberof chromosomal changes 

Wasgrl回terand 6p+. 10p+. IOq+. Xp+ and 4q-were more合equentlydet配tedin出etumors with TC血anin those without TC. 

Within individual tumo民 nosignificant difference was found in the合問uencypattem of chromosomal changes between the 

samples ofTC and the others. sugg回tingtheir derivation合om出ecommon precursor. We noticed that there were two subgroups in 

theωmors with TC: one with 5p+. 6p+. 7p+. and 10p+ and the other without them. The latter had the cytogenetic and 

cJinicopathological asp回tscommon to those in theωmors without TC. The analysis of c10nal evolution prlωess by constructing 

dendrograms in eachωmor gave the results consistent with the notion白紙出elatter subgroup may derive from diffuse-type GC 

without TC and the former from tubular adenocarcinoma. 

Key Words Gas町iccarcinoma: diffuse type. CGH.町 ayCGH. Laser microdissection 

Introduction 

During the past decades. progresses have been made in understanding of the molecular events in出eωmorigenesisand 

progr四sionof GC [1]. Cytogenetic data have also been rapidly accumula凶 recentlysin白血eadventof∞mparativegenomic 
hybridization (CGH). which is proved as a poweげulscr，田ningme出odfor detecting cytogenetic alterations in solid ωmors [2. 3]. 

Despite these progr，田ses.the repo巾 ongenetic and chromosornal aberrations in GCs were not consistent with each other. 

We have recently develo戸dthe method that enables us to limit earlier events from many chromosornal changes det，配tedby

CGH [4]. Applying this method to回rlyand advanced diffuse-type GCs. we demons回ted白紙advancedGC of this type may have 

progressed from early GCs ofthe same type by acquiring additiona1 chromosornal changes [4]. 

In c1inical practi回.however. di仔use-typeGC wi白TCis not uncommon. the cyωgenetic characteristics and its relationships 

wi白intestinal。φeGCanddi仔use-typeGC without TC remain to be c1arified. In the pTi回entstudy. we thus fi∞u民don diffuse-
type GC with TC. 

Materials and methods 

百lmor回mples

Aωtal of 123ωmor samples were taken from 27 ca鉛swithgas凶ccarcinomas. including 8回記swith minor tubular component 

(TC)(cぉes20・27)and 19 cases of diffuse-type cancers without TC (c蹴 Sト19).In theωmors with TC we examined， the ωbular 

componenta∞ounted for less出an30 % oftheωmor. 
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Laser回pturemicrodissection and DNA preparation 

We伺而吋outmicrodissection of tumor cells from tissue section as d郎町ibedpreviously [4]. In individual ωmors， we took 

about 500 to 5000ωmor cells from each of 2ω8 different parts， in which ωmor田llsaccounted for 70% or more. Th巴films

containing ωmor田llswere digested in 40μ1 of proteinase K solution at a concentration of 200μglml for about 70 hours at 42 oC. 

Whole genome amp町1回 tionby DOP-PCR 

We amplified sample DNAs by DOP-PCR in two phases as described previously [4]， which gave the PCR products of more 

than 2 Kb in size， being suitable for nick-translation labeling. 

Probe DNA labeling， CGH and digital unage analysis 
DOP-PCR amplifiedωmor and normal DNAs were labeled wi白日UOf鈴田in・12-dUTPand te回methyrhodamine-5・dUTP，

respectively， by nick岡市lation[5]. Hybridization and image analyses were carried out as described previously [4]. Gains and 

losses in DNA copy number were defined by grl田nto red ratios (GIR) > 1.2 and < 0.8， res戸ctively[4]. High-leve1 gains 

(amplifications) were defined by a GIR~ 1.5. Chromosomes 1 p32・pter，16p， 19， 22 and Y were exc1uded in the analyses. 

Random priming labeling and array CGH analysis 

We labeled tumor DNA and reference DNA of the鈎rnesex (100 ng回ch)wi出Cy3・dCTPandCy5・dCTPrespective1y， by 

random priming feaction， and伺而edout町 ayCGH following the manufacturer's protocol. GenoSensor Array 3∞(Vysis) which 

spotted with 287 target DNA c10nes inc1uding locus markers， proω・oncogen田 andtumor SUppf回sorgeneswe陀 Uぉd.T~町getspots

were automatically identified and ana1yzed by the built-in so食ware.The loci with ampli釘cationwere defined as a mean TIR ratio > 

2.0，and悦 l∞iwith a TIR ratio く0.6wereconsidered as losses [4]. 
Temporal analysis of CGH results 

In order ωas銀ssc10nal consistency， we compared the positions of br<回kpointsamong the s創np1esas reported previous1y [4]. 

We defined the common a1terations shared by al1 the samp1es in each turnor as stemlin巴changes，those sh釘edby mu1tip1e but not 

a11 the samp1es in回chtumor were described as recu汀entsideline changes， while the other changes unique to回.chsamp1e as sing1e 

side1ine changes. 

Results 

I.Cy旬geneticalterations detected by metaph踊eCGH

The chromosoma1 copy number aberrations det印刷in54 samp1es of the 8 tumors with TC were summarized in Figure 1 and 

Table 1. The tota1 number of chromosorna1 aberrations per samp1e was significant1y higher (P = 0.006) in theωmorswi出TC
(14.02:!:7.65 (SD)) than those without TC (1O.57:!: 5.80). 

High 1eve1 gains (arnplifications) were detected in totally 26 chromosoma1 regions in 7 of the 8ωmors with TC (Tab1e 1， 

Figure 1).百lem回nnumber of amp1ified regions in the ωmors with TC (6.oo:!:: 5.45) was much higher出anin those withoutτ℃ 

(l.I 1 :!:: 1.24)(P=0.0009).百erl倒的ntamplified 時 ionsin出etumors with TC were at 8q24 (5/8)， 7p (4/8)， 20q (4/8)， 5p (3/8)， 

and 13q (3/8). Copy number gains at 6p， 10p， IOq and Xp and copy number loss of 4q were significant1y more common in the 

ωmors with TC than those without TC (P < 0.05) (Figure 2A). In individual tumors with TC， there was no significant di仔'erencein 

the合.equenciesof any chromosomal changes betw田nthe samp1es ofTC and those of SIG/POR (Figure 2B). 

2. Array CGH analyses 

The array CGH rl回u1tsof the tumors with TC are presented in Tab1e 1 and those without TC were shown in Tab1e 2 in Ref.4. 

百lemost frequent amplicons were at 8q24 (5/8)， 7p (4/8) and 20q (4/8)， fol1owed by 5p (318) and 13q (318). In the tumors with TC， 

CMYC was involved in由eamplicon at 8q24 in 4 cases， but in cぉe27， PTK2 instead of CMYC was proved to be responsible for 

出isampli∞n.EGFR geneat7pl2.3・p12.lwas amplified in bo出groupswi出andwithout TC. In恥 20qamplicons in our series， 
創nplific甜onsof STK15， CAS， and ZABCl were involved. 

3. Ternporal analysis of CGH results 

In the ωmours withoutTC， 8q+ (5/19)， 8p+ (4/19)， and 17p-(6/19) w釘epicked up as 合叫uentstemline changes [4]. In the 

individual ωmours with TC examined， we also detected the stemline changes， such as gains of 8q (6/8)， 7p (418) and 10p (218). 
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Gains at 8p and 10p were not frequent but ap戸aredto be specific to出eωmourswithout and with TC. res戸ctively(Table 2). 
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Table 1.Ff叫uenciesof Chromosomal Aberrations of To凶.Stemline and Sideline Changes in Di仇seGCs with TC 
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Table 2. Frequent Stemline Changes between由巳制morswith and without TC 
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Weがckedup the minimal ov釘'1appingregions of出echromo喧omalchanges which were det削 edas stemline changes in 

20 % or more of either ωmor group wi出orwithout TC. as indicated in bold letters. TC =ωbul釘∞mponent， GC = g剤師c
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cancer. 

Discussion 

Within individual diffuse-type GC with TC. there was almost no difference in the pattem of chromosomal copy number 

aberrations betw田nthe samples of SIGIPOR and those ofTC (Figure 2B).百】isfinding and the presen田 ofstemline chang白

common to TC and SIGIPOR indicate that these components are of the same lineage and that出isgroup of GC is also monoc1onal 

despite its marked histological heterogeneity・Betweenthe ωmourswi出TCand without TC. however. the genetic lineage ap戸釘吋

to bedi仔erentbecause the patients bearing the制mourswith TC showed significantly higher malelfemale ratio and age than those 

without TC. This notion wぉsupportedby the findings in CGH analysis that the frequent stemline changes of theωmours with TC 
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were 8q+. 7p+. 3q+. 
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Figure 1. M蜘 phaseCGH results in 54 samples of 8ωmours with TC.官leregions of copy number gains and losses in a11出e

sampl巴S訂'eshown as the bars on the right and le負sidesof each ideogram， respectivel子百lethick bars m回namplifications. 

百leresults of the回meωseare marked with horizon凶 barswith case number. Black and grey b創-srepresent stemline and 
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sideline chang白 J巴sp配tively.

2Oq+ and 10p+， which were d肝erentfrom those of theωmours without TC (8q+， 8p+ and 17p.) (Table 2). Although 8q+ was 

included in the recurrent stemline changes in both groups， array CGH disclosed that the箇rgetgenes were di仔erent;C-MYC was 

involved in the amplicon at 8q24 in 4 of the 5ωmours with TC bearing this amplicon and PTK2 was in the other one， whereas 

neither C-MYC nor PTK2 was involved in由eamplicon of 8q in出E旬mourswithout TC [4]. 

Among the common sideline changes， gain of IOp was detect，巴din 75 % ofthe tumours with TC as stemlinechang回 or

recurrent sideline changes (Figures 1， Table 1) but in none of the tumours without TC we examined [4]. In both intestinal and 

diffuse typ回 ofGC， however， IOp + was reported infr，句uently.At 10p， no oncogenes have b田nrepo口edso far. However， GATA3 

and two loci， DJOS249 and DI0SJ260， were amplified in case27. 

Based on悦 chromosomalconstitution， di仇 setype GCs with TC examined were fu巾 ercJぉsifiedinto two subgroups: the one 

with 5p+， 6p+， 7p+ and 10p+ (6 c俗es)and the other without them (2 cases). A11 ofthe patients of the former subgroup were male. 

百leirωmoursdid not show a layered structure in their muco鈎 lesionsthat is considered to be a remnant of the growth pattem in an 

incipi叩tphase. Moreover， these ωmours had numerous chromosomal alterations incIuding 3 or more loci of amplification.百le

patientsof白ela悦rsubgroup were female. Their tumours showed a layered strucωreand a spr，回dinggrowth in the mucosa， and 

had fewer chromosomal alterations and amplifications伽 ntho鈴 ofthe former subgroup.百leanalysis of cJonal evolution process 

by constructing dendrograrns in伺chωmorgave白巴resultsconsistent with the notion that the latter subgroup may derive from 

di仔'use-typeGC without TC and the forrn巴rfrom出eintestinal-type GC. 
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Figure 2. The pattem of frequencies of chromosomal copy number changes.百lepa悦:mwas compar巴dbetw田nthe di仔use

GCs with and without TC (A) and between the鈎mplesfrom PORJSIG components and from TC (B).百leasterisks indicate 

statisti回lIysignificant di仔erences(P < 0.05). 
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