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Abstract

All cancers are caused by abnormalities in DNA sequence. Throughout life, the
DNA in human cells is exposed to mutagens and suffers mistakes in replication,
resulting in progressive, subtle changes in the DNA sequence in each cell. Since the
development of conventional and molecular cytogenetic methods to the analysis of
chromosomal aberrations in cancers, more than 1,800 recurring chromosomal
breakpoints have been identified. These breakpoints and regions of nonrandom copy
number changes typically point to the location of genes involved in cancer initiation
and progression.

With the introduction of molecular cytogenetic methodologies based on
fluorescence in situ hybridization (FISH), namely, comparative genomic hybridization
(CGH) and multicolor FISH (m-FISH) in carcinomas become susceptible to analysis.
Conventional CGH has been widely applied for the detection of genomic imbalances in
tumor cells, and used normal metaphase chromosomes as targets for the mapping of
copy number changes. However, this limits the mapping of such imbalances to the
resolution limit of metaphase chromosomes (usually 10 to 20 Mb). Efforts to increase
this resolution have led to the “new” concept of genomic DNA chip (1 to 2 Mb),
whereby the chromosomal target is replaced with cloned DNA immobilized on such as
glass slides. The resulting resolution then depends on the size of the immobilized DNA

fragments.
We have completed the first draft of its Korean Genome Project. The project
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proceeded by end sequencing inserts from a library of 96,768 bacterial artificial
chromosomes (BACs) containing genomic DNA fragments from Korean ethnicity. The
sequenced BAC ends were then compared to the Human Genome Project’s publicly
available sequence database and aligned according to known cancer gene sequences.

These BAC clones were biotinylated by nick translation, hybridized to cytogenetic
preparations of metaphase cells, and detected with fluorescein-conjugated avidin. Only
locations of unique or low-copy portions of the clone are identified, because high-copy
interspersed repetitive sequences in the probe were suppressed by the addition of
unlabelled Cotl DNA. Banding patterns were produced using DAPL By this means,
every BAC fragment has been matched to its appropriate chromosomal location. We
have placed 86 (156 BAC clones) cytogenetically defined landmarks to help with the
characterization of known cancer genes.

Microarray techniques would be applied in CGH by replacement of metaphase
chromosome to arrayed BAC confirming in oncogene and tumor suppressor gene: and
an array BAC clones from the collection is used to perform a genome-wide scan for
segmental aneuploidy by array-CGH. Therefore, the genomic DNA chip (arrayed BAC)
will be undoubtedly provide accurate diagnosis of deletions, duplication, insertions
and rearrangements of genomic material related to various human phenotypes,
including neoplasias. And our tumor markers based on genetic abnormalities of cancer
would be identified and contribute to the screening of the stage of cancers and/or

hereditary diseases
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Fluoresence in situ hybridization
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Comparative Genomic Hybridization
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Comparative Genomic Hybridization
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Genomic DNA Chip 7
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Incidence of common aneuploidies resulting

in live births

Chromosome make-u Incidence Phenotype
Trisomy 21 1/770 Mental retardation
Trisomy 13 1/15,000 Mental/physical retardation
Trisomy 18 1/4000-1/8000 Mental/physical retardation
45,X0 1/10,000 females Sexual immaturity
47, XXY 1/1000 males Sexual immaturity
47, XXX 1/1000 females Tall, thin, menstrual irregularity
47, XYY 1/1004) males
Microdeletions
Rkrndadarion: Test Population Incidence 1/
CATCH 22(22q) Newborns w/symptoms 5,000
Cri du Chat (5p15) Newborns w/symptoms 20,000
Wolf-Hirschhorn (4p) Newborns w/symptoms 500,000
Prader-Willi (15q11-13) Children w/symptoms 10,000
Williams Syndrome (7q11) Children w/symptoms 10,000
Xp22.3 Variety of syndromes Children w/symptoms 15,000
Xp21 deletions variety of syndromes Children w/symptoms 15,000
Angelman (15q11-13) Children w/symptoms 25,000
Smith-Magenis (17p11) Children w/symptoms 25,000
Kallmann (Xp22.3) Young adult w/symptoms 25,000
HNPP (17p12) Children w/symptoms 50,000
.. Allagille syndrome (20p11) ... Childrenwi/symptoms ... 70,000 ...




Cancer

Cancer Types

Amplification in Literature

Colon Adenocarcinoma
Retinoblastoma
Breast cancer

Breast ductal cancer

Breast adenocarcinoma
Breast adenocarcinoma
Femoral sarcoma

Leukemia (CML)

c-MYC
N-MYC

HER-2, C-MYC EGFR
HER-2, Amplicon 20q
HER-2, BCL-1/CYC-D, INT-2
EGFR

GLI, MDM2, CDK4/SAS

ABL

Z5 1 ER

Ras-responsive element binding protein 1 (BAC 14_E06-48)
interferon regulatory factor 4 (BAC 178_M23-129, 201)
Dek oncogene(BAC 33_F13-224)

Pre-B-cell leukemia transcription factor 2 (BAC 100_M24-6)

pim1 oncogene {BAC 116_P17-16)
Cyclin D3 (BAC 57_A01-281)

v-myb avian myeloblastosis viral encogene homolog (BAC 236_824-19

estrogen receptor 1(alpha) (BAC 53_E01-274)




Active BCR-related gene (BAC 132_D18-39, 150)

(BAC 122_B18-25)

tumor protein p53(Li-Fraumeni syndrome) (BAC 88.C08~343,372)
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Neurofibromatosis type 1 gene (BAC 137_H11-43, 162, 189) Gihiri s
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M :
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%
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Cancer widzd gEpes

All clones are associated with BAC~end sequence; localized directly to cytogenetic bands by FISH
(2001. 9. 1.}).» End—seguence BACs and single—site FISHed




