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Abstract

The application of kinship analysis and cell-free fetal DNA (cf-DNA) analysis can be found in
forensic identification processes, mainly on (civil or criminal) parentage testing, disaster victim
identification, missing person identification, and familial searching (Butler, 2006; 2015). So far,
paternity tests using kinship analysis and cell-free fetal DNA (cff-DNA) as a forensic identification
examination are still not widely known.

This study aims to analyze the application of kinship analysis and cff-DNA analysis in paternity
examination tests. This study is observational laboratory research with a one-shot research design.
The extracted DNA sample was measured for its DNA contents and purity. The average DNA
contents were 575 + 4.33 ng/ul with the purity range of 1.035-1.82 while the average DNA contents
for maternal plasma DNA (cff-DNA) were 75 + 2.31 ng/pl with the purity range of 1.12-1.56. The
highest allele frequency was on allele 31 of the D21S11 locus (64.375%). All the examined STR
CODIS loci showed that allele sharing was dominated by two allele sharing with a percentage
higher than 50%.

The 13 STR CODIS loci has the highest percentage of two allele sharing. Based on this finding,
it is recommended that paternity tests can be performed through kinship line by using siblings’ DNA
in case the DNA from the parents are unavailable, and the use of cff-DNA as a non-invasive

method in patemity test examination.

Experimental article(J Int Dent Med Res 2022; 15(4): 1434-1441)
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Introduction

A patemity test is a valid legal procedure
in determining parentage. Up until today, the
solution for paternity problems is often
determined by assessing similar aspects or the
dissimilar aspects of a child and his/her alleged
father. The similar aspects here refer to the
characteristics of iris color, hair, unique gesture
and way of speaking, and body stature."

The unavailability of information originating
from both parents during the identification
process is one of the problems in forensic DNA
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analysis, especially in a patemity test?®
Therefore, a comparison originating from close
family or relatives such as biological siblings is
required as one of the solutions in the forensic
DNA analysis process.

Paternity tests can be conducted before an
individual is born. DNA test can be conducted by
using chorionic villi sampling (CVS) at the 10"-
13" week of pregnancy or by using
amniocentesis at the 14"-24" week of pregnancy.
Inside a mother's body, molecules are
transferred from the mother to the fetus and vice
versa. Studies on this two-way molecular transfer
have been developed and one of the topics with
the most rapid development is cell-free fetal DNA
(cf-DNA) 4

The principles of forensic DNA examination
are based on the comparison of alleles
originating from the victims or perpetrators with
the comparing sample from their family or
relatives (kinship analysis). It is common in cases
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such as unborn child disputes, patemity disputes,
or in forensic DNA analysis on mass disaster
victims or war victims. In these conditions, a
comparison originating from a close family line is
required as a means in the forensic DNA analysis
process, for example, the siblings of the victim or
perpetrator in case the information from parents
or descendants is unavailable.

Objectives to explain the application of
kinship analysis and cell-free fetal DNA (cff-DNA)
analysis can be found in forensic identification
processes, particularly on parentage testing (civil
or criminal), disaster victim identification, missing
person identification, and familial searching.®® So
far, paternity tests using kinship analysis and
cell-free fetal DNA (cff-DNA) as a forensic
identification examination are still not widely
known.

Materials and methods

Research Samples

This research was  observational
laboratory research with a one-shot study design.
The respondents of this study consisted of 20
women in the second and third trimesters of
pregnancy and their two biological children. This
study obtained ethical clearance from the Faculty
of Dentistry Universitas Airlangga Number
275/HRECC.FODM/VI/2020. This study was
conducted at the Human Genetics Study Group,
the Institute of Tropical Diseases, Universitas
Airlangga.

Sample Preparation
Twenty samples of respondents’ peripheral blood
were stored in tubes and labeled A (mother), B
(Child 1), and C (Child 2) to indicate the blood
samples from mothers and biological children.

DNA Exfraction
For pregnant women's blood samples: the blood
samples were centrifuged at 1600 rpm for 10
minutes. The supernatant was moved into
Eppendorf tubes and was centrifuged at 1600
rpm for 10 minutes. The supernatant was
removed and the DNA was extracted while for
children 1 and 2's blood sample, the DNA was
extracted. The DNA extraction process of the 20
peripheral blood samples was carried out using
the DNAzol method.” 50 pl distilled water was
added to the isolated DNA pellets.

DNA Amplification

The DNA amplification was conducted

through the Polymerase Chain Reaction (PCR)
process (PowerPlex® 21Systems, Promega,
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USA) targeting specific DNA sequences to
produce a number of replications of the isolated
DNA. The amplification of the 80 samples used
13 primers of Short Tandem Repeats [STR]-
Combined DNA Index System [CODIS] (TPOX,
D3S1358, FGA, D5S818, CSFIPO, D7S820,
D8S1179, THOI, vWA, D13S317, D16S539,
D18S51, D21S11) and Amelogenin (Amel)
x:106bp,y:112bp. The amplification adjustment
for D351358, FGA, D8S1179, D18S51,and
D21S11 was: 96 °C- 2 minutes, followed by
[ 94 °C-1 minute, 60 °C-1 minute, 70 °C-1.5
minutes for 10 cycles], [90 °C-1 minute, 64 °C- 1
minute, 70 °C-1.5 minutes for 25 cycles]. The
adjustment for CSF1PO was 96 °C-2 minutes,
followed by [94 °C-1 minute, 64 °C-1 minute,
70 °C-1.5 minutes for 10 cycles], [90 °C-1 minute,
64 °C- 1 minute, 70 °C-1.5 minutes for 30 cycles].
The amplification adjustment for D5S818,
D75820, and D13S317 was 96 °C- 1 minute,
followed by [94 °C-30 seconds, 60 °C-30
seconds, 70 °C-45 seconds for 10 cycles],
[90 °C-30 seconds, 64 °C- 30 seconds, 70 °C-45
seconds for 30 cycles]. The amplification
adjustment for D16S539 was 96 °C-1 minute,
followed by [94 °C-1 minute, 59 °C-1 minutes,
72 °C-1.5 minutes for 25 cycles] and 72 °C-1
minutes. All DNA templates were stored at 4 °C
temperature.®

M cff c1 Mr c2 K+ M cff c1 c

FAMILY 1 FAMILY 2

)

9,10 9,10 9,10 9,10 9,11_ 9,11 9,11 9,11
Figure 1. The PCR visualization of CSF1PO
locus (321 bp-357 bp) Mr (marker 100 bp), M
(mother), cff (cell-free fetal), C1 (Child 1), C2
(Child 2).

Electrophorese Gel

The visualization of PCR results was
conducted through vertical electrophoresis using
6% polyacrylamide agarose gel [PAGE] [Bio-Rad
Mini-PROTEAN®] with Silver nitrate staining
(Figure 1).
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Allele Sample

The reading of PCR visualization on the
electrophoresis gel resulted in alleles at each
locus with K562 as the control (Table 1).

The alleles were matched with family

members (the father, the mother, and the
children) and the value of allele frequency (Table
2).

ALLELE SHARING PERCENTAGE
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Figure 2. Percentage of allele sharing on
biological children.

The analysis was based on the frequency
of allele sharing based on kinship analysis
between the biological siblings at every STR
CODIS locus by assessing the use of allele
sharing (Figure 2).

Results

The extracted DNA samples were
measured for their DNA contents and purity
range. The average value of biological children’s
DNA contents was 675 = 5.35 with a purity range
of 1.05-1.86. The average value of pregnant
women’s DNA contents was 4.75 = 3.31 ng/pl
with the purity range of 1.02-1.78 while the
average value of matemnal plasma DNA (cff-DNA)
was 75 = 2.31 ng/pl with the purity range of 1.12-
1.56.

The PCR amplification through the primers
of 13 STR-CODIS loci and the visualization of
PCR results through Polyacrylamide Agarose Gel
(PAGE) with silver nitrate staining are presented
in the figure 1.

Discussion

The genetic materials of an individual
are inherited from his/her parents with each
of his/her parents contributing 50% of genetic
materials (as presented in Table 1). Since
the nuclear DNA is inherited from the father
and the mother, it can be said that nuclear

DNA is inherited according to the Mendelian
way. The first Mendel's law (the segregation
of allelic genes) discusses the principles of
allelic segregation during gamete formation.
Gamete formation occurs through meiosis
where the homologous pairs are decoupling
and segregated. The alleles of a gene freely
segregate from diploid to haploid.®'%"" Table
2 presents the frequency of the allele in this
study, namely on D21S11 allele 31
(64.375%).

In genetics, alleles are the alternative
forms of genes in certain loci that are related
to the expression of certain traits (phenotype).
Alleles are formed as the result of variations
in nitrogen base sequences caused by
mutation. In an individual, allele pairs
determine the genotype of the individual. The
term ‘allele’ exists as the result of the use of
the term allelomorph in Mendel's Principles
of Heredity.>%1?

Individuals with the same allele at a
locus are said to have a homozygote
genotype while individuals with different
alleles are heterozygote genotypes. Since
genotypes are expressed into certain
phenotypes, alleles may cause different
appearances among individuals within a
population 56

A paternity test is a DNA test aimed to
determine whether a man is the biological
father of a child. Family dispute cases, in the
form of doubting parents, are increasingly
popular in Indonesian society.?

Therefore, a paternity test uses parents
as the comparison where the results are
statistically close to 100% or about 99.99%."2
The unavailability of information originating
from a father, a mother, or a child that can be
used as a comparison in forensic DNA
examination becomes a problem in forensic
DNA examination.' Unlike DNA testing with
parental DNA as the comparison, the
accuracy rate of personal identifications
using siblings’ information is not close to
100%.1°

The finding of this study indicates that
the alleles of STR CODIS loci with the
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allele 9
[34.375%], D3S1358 allele 17[35%], FGA
allele 21[35.625%], D5S818 allele 11[32.5%],
CSF1PQO allele 9 [35.75%], DS820 allele
9[38.12%], D8S1179 allele 12[50%], THOI

highest percentage are TPOX

allele 9[27%], VvWA allele 18[22.25%)],
D13S317 allele 8[43.75%], D16S539 allele
10[29.375%], D18S51 allele 16[34.375%],
and D21S11 allele 31[64,375%] (Table 2).

The principle of identification
examination through DNA is based on the
process of allelic comparison between the
victim or the perpetrator and alleles from the
family line, especially parents, following the
Mendelian laws.'®17-18 |n case the parental
or descendant line is unavailable, a
comparison with close family line is needed
as one of the methods taken in an
identification examination through DNA,
namely biological siblings (i.e. full brother or
full sister). The use of siblings as the
comparison is one of the identification
methods known as kinship analysis. Similar
to a paternity test, the kinship analysis of an
identification process using siblings as the
comparison also has a possibility of
mismatched profile in the examined DNA
loci _10,15,19,20,21

Allele sharing plays a significant role in
kinship analysis. Wenk, Traver, and Chiafari
(1996) stated that in determining full siblings,
allele sharing was very useful in defining
kinship relationships when the two alleles
were interrelated.?? Statistically, full siblings
had the probability of two exact alleles as
much as 0.25 (25%). This value was as high
as not having a shared allele (zero allele

sharing) while the probability of one shared
allele was 50%."® The findings of this study
support the theory proposed by O’Connor
(2011) above. All examined STR CODIS loci
show that 2-allele sharing is dominant with
an average value higher than 50% (Figure 2).

Allele sharing is a genetic variation an
individual inherits from his/her parents. All
individuals are part of a population as the
result of mating between individuals and
have the same gene pool. A gene pool is a
collection of genes/alleles in a population.'?

Hardy-Weinberg equilibrium principle
states that the frequency of genes and
genotypes will remain constant through
generations in an equilibrium population.
This can be found in a large population with
randomized marriage and there is no attempt
to regulate certain traits.11.2324.25

Conclusions

All examined STR-CODIS loci have the
highest percentage of two allele sharing
(percentage above 50%. Based on this
finding, it is recommended that paternity
tests can be conducted using sibling line or
kinship line in case the parental line is
unavailable. This study also recommends the
use of cell-free fetal DNA as a non-invasive
method in paternity examination.
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STR CODIS
Family Ko | TPO | D3813 | FGA | D3S81 | CSFIP | D7882 | D851 | THO | vWA | DI3S | DI6S | DI8S | D21 | Ame
de X 58 8 8] 1] 179 1 317 539 51 S11 1
1 Al 8.9 16,17 212 11,12 9,10 9,11 12,13 8.9 1518 | 8.8 11,11 15,16 | 293 | 106,
4 1 112
B1 8,10 | 16,16 212 11,12 8,10 9,11 12,13 9.10 | 16,17 | 8.8 11,11 15,16 | 30,3 | 106
4 1
C1 8.8 lo,16 212 12,12 8,10 9,11 12,12 910 | 1517 | B8 11,11 15,16 | 30,3 | 106,
a 1 1 112
C1 8.9 16,16 212 11,12 9,10 9,11 12,13 9.10 | 1517 | 8.8 11,11 15,15 | 313 | 106,
b 4 1 112
2 A2 9,10 | 1517 212 10,12 9,10 8.8 11,12 11,13 ] 1920 | 89 10,11 14,15 | 293 | 106,
2 1 112
B2 89 16,17 212 | 910 8,9 9,10 10,11 9.10 | 18,19 | 8,10 11,13 15,15 | 30,3 | 106
4 1
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2 [ 80 [ 177 [212 [10.00 00 |80 LI | 001 [ 1000 [ 88 [ 1011 | 1505 [ 313 | 106
a 1 1
2 | 89 [ 1507 212 [1012 R0 89 TLAT | 901 [ 1909 [ 89 [ 1011 [ 1505 [ 313 | 106
b 2 |
3 A3 | 89 | 1517 | 202 |9l RE | 80 910 | 89 | 1507 | 801 | 901 | 1416 | 293 | 106,
4 2 112
B3 | 910 | 1617 | 222 |iLil 900 | 900 | 112 | 800 | 1819 | 900 | 900 | 1616 | 303 | 106
4 2
C3 | 900 | 1617 | 242 | 1L11 59 | 99 1001 | 88 | 1715 | 901 |99 16,16 | 323 | 106,
a 4 2 112
€3 | 910 | 1617 | 242 | 1511 89 | 89 10,02 | 89 | 1715 |89 |99 16,16 | 293 | 106,
b 4 0 112
3 A4 | 99 | 1618 | 222 | 89 900 | 811|912 | 1L13 | 2021 | 9.1 | 10,11 | 15.16 | 313 | 106,
4 > 112
B4 [ 000 [ 1708 [212 [10.42 | o0l [ 900 [ 1203 [ 1512 | 1618 [ 001 | 10,10 [ 16,17 | 205 | 106
2 1
C4 | 99 | 1818 | 222 | 9.0 90 | 901 | 1212 | IL11 | 1620 | 99 | 10,10 | 16,16 | 313 | 106,
a 3 1 112
€4 | 90 [ 1818 212 9.0 AT 13,02 | 1Li1 ] 1620 [ 9.9 | 10,10 | 16,06 | 313 | 106
b 4 1
5 A5 | %10 | 1617 | 202 | 1L12 8§02 001 | 1002 | 812 | 1617 |0l | 001 | 1407 | 203 | 106,
1 1 12
Bs | 80 | 1717 | 222 |9i1 010 | 911|912 | o1 | 1820 | LU | 810 | 1617 | 303 | 106
4 1
Cs | 88 |17 212 |10 912 |99 202 | 89 | 1618 | 111 | 89 1416 | 313 | 106,
a 2 1 112
Cs | 88 | 177 | 212 |1L1 912 |99 1202 | 89 | 1615 | 111 | 89 17.07 | 315 | 106
b 2 |
6 | A6 | 10 | 1518 | 212 | 9.l 89 | 810 | ILIZ | 89 | 1920 |89 | 1L13 | 1415 | 293 | 106,
1 1 112
B6 | 1001 | 1617 | 222 [ ILI1 | 1001 | 901 | 12,03 | 1003 | 1819 | 1012 | 1012 | 15.15 | 305 | 106
3 1
€6 | 111 | 1618 | 212 | 1L11 KD 12,02 | 810 | 1909 | 9,00 | 11,12 | 15,15 | 303 | 106,
a 2 1 112
€6 1041 [ 1618 212 [ 1L1 01 [ 9000 [ 1202 | 810 [ 1919 [ 9,00 | 11,12 | 1505 | 313 | 106,
b 3 1 112
7 A | 000 | 1617 | 202 | 1012 811 | ILI3 | 1L12 | 1719 | 8.8 | ILII | 14,16 | 203 | 106,
1 10,11 1 112
B7 | 89 | 507|222 |[IL13 | o T [900 | 1012 | 900 | 1720 | 89 | 1010 | 1616 | 303 | 106
4 : 1
7 | 80 | 1747 212 |12 011 | 1L12 | 941 | 1717 | 88 | 10.11 | 1616 | 31.3 | 106
¢ 2 10,10 X
7 | 89 | 1517 212 |12 ) T2 | 901 | 1719 |88 | 1011 | 16,06 | 313 | 106,
ol
b 2 1 112
5 A8 | 900 | 1719 | 222 | 1012 911 | 1213 | IL1Z | 1507 | 89 |90l | 1417 | 313 | Loe,
4 %1 2 112
BS | 89 | 1618 | 212 | 9.1 o |9 TR [T00T [ 2021 [ S0 [ 810 | 1647 | 293 | 106
3 ' 1
C8 | 89 | 1718 | 212 | 9.0 9.9 1202 | 1Li1 | 1521 | 88 | 89 14,16 | 313 | 106,
a 4 .1 1 112
C8 | 89 | 1718 | 212 | 9.0 99 2.5 | 1Ll | 1521 |89 |89 17.07 | 313 | 106,
911
b 4 1 112
9 | A9 | 1L13 | 1618 | 222 | 1112 810 | 901 | 1L12 | 813 | 1617 | 901 | 11,13 | 14,05 | 293 | 106,
3 1 112
BO | 1012 | 1717|212 | 1041 000 | 901 | 1213 | 0,00 | 1820 | 901 | 10,12 | 1515 | 303 | 106
4 1
€0 1Ll | 1617 | 212 | 1L1 50 | 99 12,02 | 80 | 1618 |99 | 1012 | 1505 | 313 | 106
a 4 1
€0 |11l | 1617 | 212 | 1Li 50 | 09 12,02 | 89 | 1618 |99 | 11,12 | 1505 | 313 | 106,
b 4 | 112
0 | Al 1507 202 |91 8§02 | 001 | ILI3 | i1 | 1548 [001 | 1011 | 15,06 | 313 | 106,
10,11
0 4 2 12
Bl 618 | 192 | 1113 R0 [0 [ 1002 | 89 [ 1617 [ 1L11 [ 1000 [ 1607 | 293 | 106
O ICRT) ] .
cl1 1508 | 202 | 1L11 RE | L1l | 1012 | 88 | 1517 | 1L11 | 1000 | 16,06 | 313 | 106,
10,10
0a 2 1 112
Cl | g,y | 1607 [ 202 | 913 88 | 111 | ILIZ | 88 | 1517 | 1L11 | 10,10 | 16,16 | 313 | 106,
o | * 2 | 112
| Al | 1L3 ] 1517 | 192 | 1002 | 910 |88 12,05 | 89 | 1517 | 901 | 901 | 1417 | 293 | 106,
1 1 1 112
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Bl [ 1012 1618 212 |91l TED 1203 | 1013 [ 1819 [ LT [ 810 | 1617 | 303 | 106
! 3 !
CT [ 101 | 1508 212 | 910 99 | 88 202 | 810 | 1708 [ 111 | 79 1416 | 313 | 106,
la ! ! 12
ol |1t | 1617 212 | 910 o1 | 88 203 | 810 | 1708 | L1 | 89 17.17 | 313 | 106,
1b ! ! 112
2 [ Al | 1.3 ] 1617 | 202 | 1012 89 12,03 | 1112 | 2021 | 88 | 1L13 | 1405 | 293 | 106,
2 4 .11 1 112
Bl | 1112 | 1616 | 192 | 911 810 | 12.03 | 9.10 | 1618 | 8.8 | 1012 | 15.15 | 303 | 106
E ! 10,11 ;
€1 | 1Ll | 1616 | 202 | 9,10 011 | 58 12,02 | 911 | 1620 | 88 | 10,12 | 15,05 | 305 | 106
% 2 : !
€l | 1LIL | 1616 | 202 | 9,10 89 12,05 | 911 | 1620 | 88 | 112 | 15,05 | 313 | 106
I R 911 1
3 [ Al | 000 [ 1617 222 [1002 | &10 [ 811 [ 1L12 | 803 [ 1508 [ 80 [ 10,11 | 1516 | 203 | 106,
3 4 ! 12
Bl | 80 | 1717 |212 |90 010 | 900 | 1213 | 000 | 1617 | 810 | 10,10 | 1617 | 303 | 106
3 3 i
€1 [ 80 [ 1707 212 [10.10 80 [ 001 1202 | 89 [ 157 [ 88 [ 1010 | 16,16 | 313 | 106,
3a 4 ! 12
Cl | 80 | 1717 212 | 1012 80 | 80 12,02 | 80 | 1517 |89 | 1010 | 16,16 | 313 | 106,
b 4 ! 12
14 | Al | 80 | 1518 | 222 |91 802 | 001 | 1L | Sa1 | 1617 |88 | 901 | 1447 | 203 | 106,
4 3 ! 112
BL | 000 | 1617 | 212 | 1Ll R0 | 001 | 1002 | 89 | 1820 |88 | 810 | 1607 | 303 | 106
4 4 1
€l | 910 | 1618 | 212 | 1L11 58 | 99 L2 | 88 | 1615 |88 |89 14.16 | 303 | 106,
4 4 ! 112
€l | 910 | 1618 | 212 | 1L11 88 | 99 L2 | 88 | 1615 |85 |89 17.07 | 315 | 106
b 4 !
5 Al | 99 | 1709 | 212 |89 900 | 901 | 1213 | IL13 | 1508 | 901 | 901 | 14.17 | 283 | 106,
5 4 0 112
Bl | 910 | 1618 | 212 | 1042 | 901 | 1Ll | 12,03 | 1hi2 | 1617 | 901 | 810 | 16,17 | 303 | 106
5 4 i
€1 [ 90 [ 1718 212 9.0 50 | ILL 1%z [ 1L | 1507 [90 |80 14,06 | 303 | 106,
5a ! 0 12
Cl | 99 | 1718 | 212 | 9.0 o0l | LU | 1212 | 0Ll | 1507 [ 99 | 80 17,07 | 203 | 106
sb 4 |
6 | Al | 000 | 1618 | 212 |80 EET L2 | 812 | 1920 |01 | 1011 | 15,06 | 313 | 106,
6 3 3 112
Bl | 80 | 1717 [212 [10.42 | 810 | 810 | 1001 | 911 | 1819 | 111 | 1010 | 16,17 | 2903 | 106
6 4 !
1 | %9 | 1617 | 212 | 910 RE | 88 i1 | 89 | 1909 | 1111 | 1010 | 16,16 | 313 | 106,
6a ! ! 12
Cl | 89 | 1617 | 212 | 9.0 58 | 89 LIl | 89 | 1909 | 1L11 | 1010 | 16,16 | 313 | 106,
6b 2 | 12
7 [ Al | 1L13 | 1517 202 | 1002 | 910 | 911 | 910 | ILI3 | 1709 | 88 | 911 | 1417 | 293 | 106,
7 4 ! 112
Bl | 1112 | 1618 | 192 |9.10 901 | 901 | 1112 | 9.00 | 1720 | 88 | 810 | 1617 | 303 | 106
7 2 !
€1 | 1Ll | 1518 | 202 | 10.10 99 | 99 W01 | 911 | 1717 |88 |89 14,06 | 313 | 106
7a 2 !
Cl | 1L11 | 1617 |202 | 1002 | 911 | 99 002 | 911 | 1719 | 88 | 89 17,07 | 313 | 106,
i > ! 112
s | Al 1617 | 222 |89 812 | 001 | ILI3 | 89 | 1617 |89 | 11,13 | 1405 | 203 | 106,
g | ol 4 1 112
BL | oo | 1606 |212 [1002 | 900 | ILII | 1012 | 900 | 1820 [ 810 | 1012 | 1515 | 303 | 106
8 : 3 |
i 606 | 212 | 910 012 | ILL |12 | 000 | 1618 | 88 | 1L12 | 15.15 | 303 | 106,
10,10
% 4 ! 112
Cl [ 4qy | 1616 | 212 | 9.0 012 | ILL |12 | 000 | 1618 | 80 | 1L12 | 1515 | 313 | 106,
w | * 4 ! 12
0 Al [1L3 [ 1508 212 |91 B2 [ 001 [ 1203 | 1003 [ 1920 [ 8i1 [ 011 | 1407 [ 313 | 106,
9 4 > 12
Bl |12 | 1607 | 212 | 1013 | 810 | 1Ll | 1203 | 910 | 1819 | 910 | 810 | 1617 | 293 | 106
9 4 !
Cl | 1Ll [ 1608 | 212 | 1L1 88 | IL1I | 1212 | 9.1 | 1909 [ 9011 | 89 14,06 | 315 | 106
9% ! !
Cl | 1Ll | 1618 | 212 | 9.3 88 | ILIL | 1213 | 9.1 | 1909 | 8.9 | 89 17.07 | 313 | 106,
9b 4 | 112
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20 A2 [ 99 [im19 212 [1012 910 |88 112 [ 813 [ 17,09 [ 89 11,13 [ 1415 [ 293 | 1os,
0 2 1 112
B2 9,10 16,18 212 9,11 9,11 88 10,11 9,10 17200 | 8,10 10,12 15,15 30,3 106
0 4 1
C20a) 99 17,18 212 9,10 9.9 88 11,11 59 17,17 | 8.8 11,12 15,15 313 106,
1 1 112
coob 99 [ 1718 [ 212 |9.10 9.0l |88 1A | 89 [ 1719 | 88 112 [ 1515 | 313 | 1os,
2 1 112
Table 1. STR allele profile of 20 families.
Allele Freq Y Allele Frequency
TPOX THOI
7 0,01250 8 025250
8 0,17500 9 027000
9 0,34375 10 0,10750
10 0,18125 11 027000
11 0,22500 12 0,05000
12 0,03125 13 0,05000
13 0,03125
D381358 VWA
15 0,09375 15 0,12750
16 0,33125 16 0,10750
17 0,35000 17 0,19500
18 0,20625 18 022250
19 0,01875 19 0,19500
20 0,10250
21 0,05000
FGA D138317
9 0,03750 8 043750
20 0,08750 9 025625
21 0,35625 10 006250
22 0,22500 1 0,23750
23 0,05000 12 000625
24 0,24375
D5S818 D168539
8 0,02500 8 0,13125
9 0,21250 9 0,16875
10 0,25625 10 0,29375
1l 0,32500 11 028125
12 0,14375 12 008750
13 0,03750 13 0,03750
CSFIPO D18S51
8 0,23250 14 013750
9 0,35750 15 031875
10 0,20250 16 034375
1l 0,15750 17 0,20000
12 0,05000
D8S1179 D21S11
9 0,02500 28 000625
10 0,08750 29 0,12500
1l 0,23125 30 0,16875
12 0,50000 31 0,64375
13 0,15625 32 005625
D78820
8 0,25000
9 0,38125
10 0,05625
11 0,3125

Table 2. STR Allele Frequencies of the Sample (N=2080).

tandem repeats in Chinese Han population. Int J Legal Med.
2012;126(2):331-5.
4. Prastowo W, Lyrawati D, Andarini S, Mintaroem K. Allele
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