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BREAKTHROUGH OF THE YEAR

Human Genetic
Variation

Equipped with faster, cheaper technologies for sequencing

DNA and assessing variation in genomes on scales ranging

from one to millions of bases, researchers are finding out o /
how truly different we are from one another e il
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Human ldentity Testing with Multiplex STRs
AMpFISTR®? SGM Plus™ kit

DNA Size (base pairs)
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probability of a random
match: ~1 in 3 trillion
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Simultaneous Analysis of 10 STRs and Gender ID



Types of DNA markers

DNA sources Marker Advantages Disadvantages Available
Type in DMERI lab
autosomes STR High discrimination Need pre-stored ref Yes
(2 copies per cell) power or direct family ref
Not for degraded
sample
SNP Work on degraded Lower discimination No
sample power
Amendable to
automation
Y chromosome STR Any paternal male Lower discimination Yes
(1 copy per male cell) relative can be ref power
SNP population specific population specific Yes
Very low discimination
power
mitochondrial DNA SNP Good for degraded Low discimination Yes
(multicopies per cell)  (D-loop) sample power
Any maternal female  Laborious method
relative can be ref
SNP As above As above No
(coding
region) population specific population specific




Information from a DNA profile

% #C %

! #C C

/I %4, "
$ - $. %

Y-SNP Haplogroup Distribution in Singapore
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MtDNA D-loop of Chinese & Indian
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AMOVA & Genetic Distance

Marker 10 Y-STR mtDNA

CR HV1+2 HV1 HV2
Source of Variation
Among populations 12.3 2.47 1.86 1.57
Within populations 87.7 97.53 98.14 98.43
Fixation Indices FST 0.1229 0.0247 0.0186 0.0157
p 0.0000 0.0000 0.0000 0.0000 0.0000

=: G (),

Within group variation Is much
greater than between group variation



Types of DNA markers

DNA sources Marker Advantages Disadvantages Available
Type in DMERI lab
autosomes STR High discrimination Need pre-stored ref Yes
(2 copies per cell) power or direct family ref
Not for degraded
sample
SNP Work on degraded Lower discimination No
sample power
Amendable to
automation
Y chromosome STR Any paternal male Lower discimination Yes
(1 copy per male cell) relative can be ref power
SNP population specific population specific Yes
Very low discimination
power
mitochondrial DNA SNP Good for degraded Low discimination Yes
(multicopies per cell)  (D-loop) sample power
Any maternal female  Laborious method
relative can be ref
SNP As above As above No
(coding
region) population specific population specific




Phylogenetic
Tree of Y-SNP
haplogroups
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Global Distribution of Y haplogroups
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Hainanese Goh Clans
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DISEASE ‘Environmental”

Non-genetic Common, prevalent

Genetic contribution not well

characterised
— Poor correlation between phenotype

Multifactorial and genotype:
“Complex”  Reduced penetrance

» Genetic heterogeneity
Polygenic C « Pleiotropy (Phenotypic

heterogeneity)

« Multiple genes: oligogenic,
polygenic

« Gene-Environment interaction

_  Gene-Gene interaction
Monogenic (epistasis):
“Genetic” additive, multiplicative

Oligogenic

Digenic
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