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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 (SNPs)
– For genetic and genomic association studies
– For fine mapping of regions identified through 

linkage 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. 



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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Comparing TaqMan Genotyping and SNPlex Assays

TaqMan Genotyping

• For low to medium throughput

• High assay conversion rate

• simple work flow

• low cost of automation

SNPlex Genotyping

• For high throughput

• 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

• Illumina
– 1500 SNPs at a time
– Working on a chip?

• Perlgen
– 1.5 million SNPs (pooling strategy) and local follow 

ups of 100’s or 1000’s of SNPs

• Affymetrix
– 100,000 SNP chip
– 500,000 SNP chip





#���$���
������
��	�	�������������
	���%	����
�1���$%�����$����
���
����	$������
��5��������


0��5�����	��
������!�	$��
����6$�
�2#���������
���� �	����7���
�����%��	���#���	����������

���+)+,2��� ����5��������
��#������&�
����$�.8�9,.�/9,(��+,,8�



�������
�
�
����:����
�� ���
���������

0��5�����	��
������!�	$��
����6$�
�2#���������
���� �	����7���
�����%��	���#���	������
����

���+)+,2�������5��������
��#������&�
����$�.8 �9,.�/9,(��+,,8�





3$����7%�����;����1����
����
� %�������	��$��
����� !%	�	����&�
����$��'()�.)28,��+,,'�

7������	��
������1����	����
� %�����������������

(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.


