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Purposes: (1) to detected DNA copy number imbalance in diffuse gastric cancers:
(2) to discriminate earlier and later chromosomal changes during tumor progression
and (3) to pick up putative target genes corresponding to the amplified regions |
detected by metaphase CGH. } : _
Materials and Methods: A total of 69 tumor samples were taken from 19 cases with
diffuse type gastric cancers, including 8 early cancers and 11 advanced cancers. In
this study, we confined the exarnination to the tumors that had part of typical signet
ﬁn_g cell carcinoma in the mucosa and did not have any distinct tubular
adenocarcinoma components. We used a laser capture microdissection system that
enabled us to take about 100 to 2000 tumor cells from 2 to 8 different parts of
individual tumors with the purity of 70 % or more. After extraction of DNA from
microdissected cells, the tumor and normal reference DNAs were amplified by using a
modified DOP-PCR protocol. This modified DOP-PCR protocol enabled us to get PCR
products with the size more than 2 Kb up to 20 Kb, being suitable for subsequent nick
translation labeling. For metaphase CGH, tumor DNA and reference DNA were
labeled with FITC and TRITC respectively by nick translation. The labeled probes
were mixed with human cot-1 DNA and co~hybridized to normal metaphase slides for
70 hours. Gains and losses were defined by green to red ratio (G/R) > 1.2 and < 0.8
respectively. Amplifications were defined by G/R ratio = 1.5. Chromosomes 1p, 16p,
19, 22, and Y were excluded in the analyses.

For array CGH, tumor DNA and reference DNA were labeled with Cyé and Cy5
respectively by random priming reaction. The labeled probes were mixed with
human cot-1 DNA and co-hybridized to genomic DNA microarray (we used Vysis'

GenoSensor array 300).
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The amplifications and losses were defined as T/R ratio > 2.0, and < 0.6 respectively.
Tn order to assess clonal evolution process, we analyzed multiple samples from
different parts of individual tumors by CGH, and compared the positions of
breakpoints among the samples. We defined the common alterations shared by all the
samples as sternline changes. The alterations that were not detected in all samples
|were defined as sideline changes.
Results: (1) The most frequent chromosomal aberrations detected by CGH were
gains of 8q, 3q, 7q, 8p and loss of 17p, which were detected in more than 50% of the
cases. {2) The gains of 8q, 8p, 1q and loss of 17p were picked up as frequent stem line
changes. (3) By array CGH, TERC/PIK3CA, MDM2, FES/IGFIR, FGFR2, and KRAS
were confirmed as the putative candidate target genes in the amplicons at 3q26.1-
q27, 12q14-ql5, 15026, 10q24.3-926.3, and 12p11.2-p12 respectively. And TP53 and
CDHI were confirmed to be involved in the fréquent losses in 17p and 16q,
respectively. (4) The frequencies of chromosomal aberrations, especially those
stemline changes such as 8q+, 8p+, 7q+ and 17p-, were fairly similar between the
samples of signet ring cell carcinomas and those of poorly differentiated carcinomas,
whereas the gains of Xp, Xq, and 20a were more commonly detected in the samples of
poorly differentiated carcinomas. (5) The frequencies of most chromosomal
aberrations were similar between early cancers and advanced cancers, but the copy
number losses of 3p, 18q, and copy number gains of 7p, 15g were more commonl:&
detected in advanced caricers. (6) The samples with 7p+ also had greater number of
changes than those without 7p+ (p< 0.001). ’
Discussions and Conclusions: (1) The cytogenetic changes detected by CGH
remarkably varled from case to case, even in stemline changes, suggesting that the
genetic pathways of gastric cancer may be quite diverse. (2) Array CGH is a useful
scfeenir;g method to list up putative target genes that corresponding to the amplified
regions detected by CGH. (3) CGH analyses of multiple samples in individual tumors
enabled us to discriminate earlier stemline changes (such as 8+, 7p+ and 17p-) from
later sideline changes (such as 11q-, 21q-, and 10g amplification). (4) Xp+, Xa+,
20g+were more commonly detected in the samples of poorly-differentiated cancers,
suggesting that these aberrations may be important for the transition-from signet
ring cell carcinoma to poorly-differentiated carcinoma. (5) 7p+, 159+, and 3p-, 18q-
were more common detected in advanced cancers, suggesting that these alterations
may associated with tumor progression from early stage to advanced stage. (6) 7o+
» may also play a role in acceleration of chromosomal instability of gastric cancer.
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