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Hydrogen bond
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TACTGCCTAGTCGGCGTTCGCC
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adenine (A), thymine (T), cytosine (C), guanine (G)

DNA: deoxyribonucleic acid
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Genetic variation: differences in the sequence of DNA among individuals.
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Genetic variant
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TGACGGATCAGCCIGCAAGH

Person 1

ACTGCCTAGTCQGI CGTTCGC
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Person 1

Person 2
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TGACGGATCAGCIGCAAGCGTop
ACTGCCTAGTCHGICGTTCGC Bottom
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Alleles
A or C at this locus
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Alleles
A or C at this locus

Genotypes
Person1=C C
Person2=A C



Person 1
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ACTGECTAGTC

Person 2

Alleles
A or C at this locus

L Genotypes
Person1=C C
Person2=A C

Unambiguous Alleles
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TGACGGNMAPD AGCCGCAAGCG

P, 4 A or T at this locus

Genotypes
Person1=T T
Person2=T A

Ambiguous Alleles



Multiallelic

A, T or G at this locus
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SNPs, INDELs, and Structural Variation
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Reference
Balachandran & Beck, 2020



Common variant: a genetic variant present in >= 1% of the alleles in
the population

Rare variant: a genetic variant present in < 1% of the alleles in the
population

Note 1% is arbitrary




Cost per Human Genome

$100,000,000

$10,000,000

Moore’s Law
$1,000,000

$100,000

$10,000

N I H National Human Genome
Research Institute

genome.gov/sequencingcosts
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Human Genome Sequencing

Generating a Reference
Genome Sequence

Generating a Person'’s
Genome Sequence

(e.g., Human Genome Project) {e.g., Circa ~2016)
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From DNA to data
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