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Disclaimer

"The findings and conclusions in this
presentation are those of the author and do not
necessarily represent the official position of the
Centers for Disease Control and Prevention/the
Agency for Toxic Substances and Disease
Registry (CDC/ATSDR)"
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Single nucleotide

*= Base change — substitution — point mutation
— Insertion-deletions (‘indels”)

* SNPs-tagSNPs

2 bp to 1,000 bp
Microsatellites, minisatellites

( — Indels
* Inversions
* Di-, tri-, tetranucleotide repeats

Intrachromosomal translocations
Chromosomal abnormality

— Heteromorphisms

*  Fragile sites

Whole chromosomal to whole genome
* Interchromosomal translocations

\ « Ring chromosomes, isochromosomes
*  Marker chromosomes

—  Aneuploidy

—  Aneusomy

Term defined or discussed in Box 1
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Karyotyping

1960's - 1980 S Mbp

Chromosome .

morphology }‘L ?? }'L N !l.
Metaphase o L
chromosomes O (O TR Y
Banding patterns and o
chromosome maps

Translocations,
deletions, Insertions —

L W W oy M



Molecular cytogenetics

1980's

Fluorescent in situ
hybridization probes
(FISH) —sequence
specific

Interphase or
metaphase




Cytogenomics

e Copy number
variation (CNV) —
gains or losses,

e Comparative genomic
hybridization arrays
(aCGH) or
chromosomal
microarrays (CMA)

e Single nucleotide
polymorphism (SNP)
arrays




Workflow for Chromosomal Microarrays

Isolate DNA Oligo Arrays:
Agilent, Roche/Nimblegen
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CNVs on each chromosome
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Challenges

Combined technologies of DNA and
chromosomes

All chromosomes examined at once

Collection of huge amounts of quantitative
data

Interpretation for clinical decision-making



Questions

* Do clinical cytogenetic regulations
adequately assess cytogenomic laboratory
practices?

 \What and where are the gaps in quality?

e How can these be addressed or
remedied?
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