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DNA Variations
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D3S1358 TH01 D21S11 D18S51 PentaE

14, 15 8, 9.3 30, 30 15, 19 12, 13

vWA
D8S1179 TPOX

FGAAmelo

X, X
17, 18 13, 13

8, 8

23, 24

D7S820 D16S539 CSF1POD13S317D5S818

13, 13 10, 11
11, 12 10, 12 12, 12

11, 11

Penta D

D3S1358D3S1358 TH01TH01 D21S11D21S11 D18S51D18S51 PentaEPentaE
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vWAvWA
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DNA Size (base pairs)

probability of a random 
match: ~1 in 3 trillion

Human Identity Testing with Multiplex STRs

Simultaneous Analysis of 10 STRs and Gender ID

AmpFlSTR® SGM Plus™ kit



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
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Y-SNP Haplogroup Distribution in Singapore

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

C
*

C
2

C
3* D
1

E
3b

1

F
* 

G
2*

 (
xG

2a
) H

J1
 

J2
*,

 J
2d

,g
,h

,i 

J2
e1

K
*,

 K
3 L M

N
*,

 N
1,

 N
2 O
*

O
1*

O
1b

O
2*

O
2a

* 

O
2a

1

O
2b

*

O
3*

O
3a

O
3c

O
3d

* 

O
3e

*

O
3e

1

Q
*

Q
1

R
1a

1*

R
1a

1b R
2

Haplogroup

F
re

qu
en

cy

Chinese

Malay

Indian  ���"
0.1

M529

M447

M03

M474M586

M377M566
M272

M398

M544

I596

I379

I581

I612

I632

I263

0.1

M529

M447

M03

M474M586

M377M566
M272

M398

M544

I596

I379

I581

I612

I632

I263

Haplogroup C*

!�
����

���
��

.4/�����"��
����
��������	�<
�!D

�������$����$�����$����$��

.4/������"������ *0E�4 A3E

.4/��F.4/���� 0+E�4 A0E



mtDNA D-loop of Chinese & Indian
Frequency of minority nuleotide in Chinese mtDNA Co ntrol 

Region (n = 99)
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Frequency of minority nuleotide in Chinese mtDNA Co ntrol 
Region (n = 99)
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Frequency of minority nucleotide in Indian mtDNA Co ntrol 
Region (n = 95)
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Region (n = 95)
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Marker 10 Y-STR
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

mtDNA

AMOVA & Genetic Distance

����"�
����	�=���:�����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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Hainanese Goh Clans
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“Environmental”

“Genetic”

Multifactorial
“Complex”

Polygenic

Oligogenic

Digenic

Monogenic

DISEASE

Non-genetic Common, prevalent
Genetic contribution not well 

characterised
Poor correlation between phenotype 

and genotype:

• Reduced penetrance
• Genetic heterogeneity
• Pleiotropy (Phenotypic 

heterogeneity)
• Multiple genes: oligogenic, 

polygenic
• Gene-Environment interaction
• Gene-Gene interaction 

(epistasis):
additive, multiplicative
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