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Different types of genetic variations

* Microsatellite markers (repeat variations)

— Used for linkage analysis to identify important
chromosomal regions

— More recently used for admixture mapping

» Single nucleotide polymorphisms (SNPSs)
~0r genetic and genomic association studies

~or fine mapping of regions identified through
Inkage analysis

Have also been proposed for linkage studies




Sources of SNP information

NHGRI Human Genome Project
— dbSNP in the NCBI database

Celera databases

Resequencing efforts

— NHLBI (Programs in Genomic Applications) or NIEHS
(Environmental Genome Project), etc.

International HapMap
— Specializing in tag SNPs for genomic associations




What is the HapMap?

« The HapMap is a catalog of common genetic
variants that occur in humans. It describes what
these variants are, where they occur, and how
they are distributed among people within

populations and among populations in different
parts of the world.

The International HapMap Project also provides
some bioinformatic tools to sort through the
millions of SNPs being cataloged.




a SNPs
. ! '
Chromosome1 AACACGCCA.... TTCGGGGTC.... AGTCGACCG....
Chromosome? AACACGCCA.... TTCGAGGTC.... AGTCA ACCG....
Chromosomed AACATGCCA.... TTCGGGGTC.... AGTCA ACCG....
Chromosomed AACACGCCA.... TTCGCGGTC.... AGTCCACCG....

b Haplotypes
Haplotype ! CTCAAAGTACGGTTCAGGCA
Haplotype? TTGATTGCGCAACAGTAATA
Haplotype3 CCCGATCTGTGATACTGGTG
Haplotype 4

¢ Tag SNPs

The construction of the
HapMap occurs in three
steps.

(a) Single nucleotide
polymorphisms(SNPs) are
identified in DNA samples
from multiple indivduals.

(b) Adjacent SNPs that are
inherited together are
compiled into "haplotypes.”

(c) "Tag" SNPs within
haplotypes are identified
that uniquely identify those
haplotypes.

By genotyping the three
tag SNPs shown in this
figure, researchers can
identify which of the four
haplotypes shown here are
present in each individual.
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Abstract

In this review we deseribe the principles, protocols, and applications of two commercially available SNP genotyping platforms,
the TagMan™ SNP Genotyping Assavs and the SNPlex™ Genotyping System, Combined, these two technologies meet the
requirements of multiple SNP applications in genetics research and pharmacogenetics. We also describe a set of SNP selection
tools and validated assay resources which we developed to accelerate the eycle of experimentation on these platforms, Criteria
for selecting the more appropriate of these two genotyping technologies are presented: the penetic architecture of the trait of
interest, the throughput required, and the number of SNPs and samples needed for a successful study. Chverall, the TagMan assay
format 1s sutable for low- to mid-throughput applications in which a high assay conversion rate, simple assay workflow, and
lowr cost of automation are desirable. The SNPlex Genotyping System, on the other hand, is well suited for SMP applications in
which throughput and cost-efficiency are essential, e.p., applications requiring either the testing of large numbers of SNPs and
samples, or the fleability to select vanous SNP subsets.
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Comparing TagMan Genotyping and SNPlex Assays
TagMan Genotyping
* For low to medium throughput
» High assay conversion rate
e simple work flow

e low cost of automation

SNPIlex Genotyping
 For high throughput

e Cost-efficient

» Good for large numbers of SNPs or flexibility selecting
SNP subsets




Genotyping Facilities

 CIDR

— Microsatellites
— SNPs for following up linkage regions

« NHLBI Resequencing and Genotyping
Center

— 60 MB of sequence per project
— 300,000 SNP genotypes per project




SNP High Density Approaches

e lllumina
— 1500 SNPs at a time
— Working on a chip?

e Perlgen

— 1.5 million SNPs (pooling strategy) and local follow
ups of 100’s or 1000’s of SNPs

o Affymetrix
— 100,000 SNP chip
— 500,000 SNP chip




Methods

Two Methods of Whole-Genome Amplification
Enable Accurate Genotyping Across a 2320-SNP
Linkage Panel

David L. Barker,” Mark S.T. Hansen,” A. Fawad Farugji,*” Diane Giannola,” Orlando R.
Irsula,” Roger S. Lasken,” Martin Latterich,*® Vladimir Makarov," Arnold Oliphant,*
Jonathon H. Pinter,” Richard Shen,? Irina Sleptsova,” William Ziehler,” and Eric Lai'”

! Genetics Research, Glaxal Kline, Research Tricy Marth Caroling 27709, USA; “Muming, Inc, San Diego, California

92121, VLA *Malecular Staging, Inc., New Heaven L 06511, USA; *Rubicon Genamics,

Ann Arbor, Michigon 48108, L-'S-.J

Comprehenslve genome scans Involving many thousands of SNP assays will require significant amounts of genomilc
DNA from each sample. We report two successiul methods for amplifylng whole-genomic DNA prior 1o SMP
analysls, multiple displacement amplification, and OmniPlex technology. We determined the coverage of
amplificadlon by analyzing a SNP linkage marker set that contalned 2320 SNP markers spread across the genome at
an average distance of 2.5 ¢™. We observed a concordance of =59.8% In genotyplng results from genomic DNA and
amplifled DNA, strongly Indicating the abllity of both methods used to amplify genomlc DNA In a highly
representative manner. Furthermore, we were able o achleve a SNP call rate of >98% In both genomic and
amplifled DNA. The combination of whole-genome amplification and comprehensive SNP linkzge analysls offers new
opportunldes for genetlc analysls In clinleal rals, disease assodadon studles, and archlving of DNA samples.
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(A) Sequencing of 12 bp by Wu and Taylor.

(B) Sequencing of bacteriophage phiX174 by Sanger.

(C) Sequencing of the yeast genome.

(D) Sequence of the human genome.

(E) Shot-gun sequence of the Sargasso Sea.

(F) Near-term sequencing goal, the US$ 100,000 genome.
(G) Revolutionary sequencing goal, the US$ 1000 genome.
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