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Genome Architecture

The structure, content and organization
of a genome, Including the location and
order of genes



Genome Organization

A large portion of the human genome is repetitive

DAransposable element derived intrespersed repeats
AAlu. L1, SVA, LTR, etc.
A45%
DAandem repeats
ACentromeric o satellites, telomeric minisatellites, VNTRs, SSRs, etc.
Acould be as high as 20%
DEegmental Duplications or Low Copy  Reeats
A~5% of the genome




Historical Perspective

i The Human Genome Project played a major role in the identification
of SDs

i Anecdotal evidence from mapping and chromosome-walking studies
had suggested the presence of inter- and intra-chromosomally
duplicated sequences

i Experimental observation of SDs;
DAdrenoleukodystrophy locus (Eichler et al. 1997)
DOIfactory receptor genes (Trask et al 1998)
Dfsamma glutamyl transferase genes in 22911 (Collins et al 1997)
DAnNalysis of BP regions in Genomic Disorders like DiGeorge/VCFES,
Prader-Willi/Angelman, CMT1A/HNPP

i The reference genome sequence was necessary to determine the
extent of SDs in the genome



Segmental Duplications (SDs)

b >1kb, >90% identical, usually 10-500kb in size with 96-98% similarity

o ~5% of the genome
Apericentromeric, subtelomeric and interstitial
Ainterchromosomal T copies on one or more chromosomes
Alntrachromosomal -- all copies on a single chromosome

it Compl ex structur duplicamsmnf i gur ati on
i May contain partial or entire genes

i Provide substrate for aberrant (non-allelic) genome rearrangements

i Copy number variations are enriched in regions of SDs

i Preferred sites of evolutionary breakpoints in primate genome
evolution



Segmental Duplications (SDs)
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Genomic Organization of 22q11.2 Segmental Duplications
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Formation of SDs

a Pericentromeric 2-step model

Seeding Pericentromeric transfer
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Further breakages and rearrangements
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Formation of SDs

C Interstitial serial duplications

New World monkey/Old World monkey ancestor
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Detection of SDs

Jeff Bailey (Grad Student) in EvAnA O KI&bS NI &




90-98% sequence

identity

B Duplicated Sequence

Centromeres and acrocentric p-arms
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Segmental Duplications
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Duplications of >1000 Bases of Non-RepeatiMasked Sequence
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