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ABSTRACT 
 
To calculate the probability value of the real father in a paternity test, frequency distribution of every alleles and genotype of 
polymorphism loci is needed. However,   data on that distribution in Surabaya, as well as in Indonesia, are not available. In 
providing such data, we studied 59 unrelated population of Surabaya . Locus D16S83 of Variable Number of Tandem Repeat (VNTR) 
was chosen in this study, in which the DNA samples were extracted from blood cells. The samples were subjected to PCR and, 
subsequently, to polyacrylamide agarose composite gel electrophoresis and silver staining. From 12 alleles of D16S83 taken from 59 
individuals in Surabaya, only alleles number 1, 2, 3, 4, 5, 6 ,9, 10, 11, and 12 were found. The frequency of allele 1 was 36.4%, allele 
2 was 21.1%, allele 3 was 10.1% and the others were less than 9.32%. The frequency of heterozygote was 74.5 %, phenotype 1-2 was 
32.2%, phenotype 1-3 was 10.1%,  phenotype 1-4 was also 10.1 % and the others were less than 8.4%. A comparison of the results of 
this study was also made to other studies performed by other authors on the Caucasians and Afro-Carribeans. 
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INTRODUCTION 
 
In cases where the determination of real father is 
required, or cases that needs a paternity test, we need 
frequency distribution of every alleles and genotype of 
polymorphism loci. The more data on the locus of the 
polymorphism obtained, the better will it be to improve 
the accuracy of paternity test. In Surabaya, as well as in 
Indonesia, however, those data are not available. In the 
previous studies, the author has disclosed the population 
data on the locus D17S5 and D1S80 of VNTR (Variable 
Number of Tandem Repeat) polymorphism in the 
population around Surabaya. In this paper, the author 
presents the population data on the locus D16S83 in the 
same population. D16S83 is a locus at the variable 
number of tandem repeat (VNTR) polymorphism. 
D16S83 has been localized to chromosome 16. The 
variation at this locus results from the repetition of a 80-
bp core sequence. To provide such data, we studied 59 
unrelated population of Surabaya. We have analyzed 
D16S83 in those population around Surabaya city and 
the data was compared with those from the population 
of Caucasians and Afro-Caribbeans (Tully G et al., 
1993). 
 
Restriction fragment length polymorphism (RFLP) 
analysis had been previously used by many forensic 
laboratories for working the cases. However, today 
those  laboratories  are evaluating the use of polymerase  
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chain reaction (PCR) analysis, since this technique 
allows typing of limited quantities of DNA, so that it is 
very useful for the analysis of very small stains.  
 
Genome in human being consists of 3 billion individual 
DNA, which is called basepairs (bp). There is an 
estimation that basepairs codes for approximately 
50,000 - 100,000 individual genes, each of which 
carries the genetic code for the synthesis of a single 
protein. All human genes are encoded in approximately 
300 million basepairs or about 10% of the human 
genome, and the remaining 90% or 2.7 billion basepairs 
represent "non-coding" parts of the human genome. 
Those basepairs do not contain genetic information that 
directly relevant for protein synthesis. However, they 
are highly useful for individual identification. Most of 
the forensic typing systems are based on genetic loci 
(defined DNA sequence with known chromosomal 
assignment) with tandem repetitive DNA sequences. 
Based on the length and genomic distribution of the 
core repeat sequences, the system can be classified into 
minisatellites (multi and single locus systems, repeat 
length typically 15-50 bp) and microsatellites or short 
tandem repeats (STR systems, repeat length typically 2-
5 bp). 
 
 
MATERIALS AND METHODS 
 
Samples 
 
Samples for DNA were collected from  human cheek 
and blood cells from 59 unrelated individuals lived 
around Surabaya. The collection of those samples were 
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undertaken in collaboration with Prof Dr Indrayana NS, 
dr, SpF, DFM, from Tropical Diseases Center (TDC), 
Airlangga University, Surabaya. 
 
DNA Extraction 
 
By means of PBS organic methods, followed by 
Chelex-100 extraction procedures, extractions from 
buccal cells and blood cells was undergone to produce 
DNA extraction used for further examination in this 
study. 
 
Polymerase Chain  Reaction (PCR) Analysis 
 
In performing PCR reaction, amplification of a small 
quantity of the target DNA was undergone using a 
thermal cycler of Gene Amp, PCR System, 9700 
Applied Biosystem. The final volume used to be mixed 
in order to induce PCR reaction was 25 uL, containing 3 
uL DNA template of cheek cells, 2.5 uL D16S83 primer 
from Genset Singapore Biotech, Ptc, Ltd (5’- 
TTGTATCCAAACCCCCACGGTCCC-3’), 2.5 uL 
D16S83 (5’-GCCCACGGCAGCGTCGCCAACTCG-
3’), 12.5   uL PCR - Mix Master of  Promega, added 
with 4.5 uL nuclease-free water and one drop of mineral 
oil. Initial denaturation was at 95oC for 3 minutes, 
followed by 30 cycles of 95oC denaturation for 30’’ (0.5 
min), 62oC annealing for 30’’ (0.5 min), 71oC extension 
for 4 minutes with a final 71oC extension for 7 minutes. 
 
 

VNTR typing  
 
The visualization of PCR products was carried out on 
polyacrylamide agarose composite gels electophoresis.  
It was run at 100 volt for 60 minutes in vertical gel 
electrophoresis with TBE  1/2 x buffer. We used Ladder 
100 bp as size markers and the bands were stained by 
silver staining. 
  
Statistical analysis 
 
We calculated the frequency of each allele for each 
locus from the numbers of each genotype obtained in 
the samples set. 
 
RESULT AND DISCUSSION 
 
This study was aimed to disclose allele frequency data 
at D16S83, one of the VNTR locus, in Surabaya 
population. Polyacrylamid agarose composite gel 
electrophoresis was used in this study, as it is a rapid, 
sensitive and reproducible method to analyze D16S83. 
Among the 59 Surabaya unrelated individuals typed, a 
total of 10 different alleles were found ranging in length 
from about 330 to 1290 bp. This study also 
demonstrated that the most common was allele 1 with a 
frequency of about 36.4%, followed by allele 2 with a 
frequency of about 21.1% and then followed by allele 3 
with a frequency of about 10.1%. Seven other alleles 
were present with frequencies of 9.3 % or less. Some 
alleles, however,  were not present (Table 2, Figure 2). 
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Figure 1.  D16S83 amplification products of different individuals in Surabaya population. The allele 

designation corresponding to the number of repeat units is shown below each line. There were 
10 different D16S83 alleles in this study, i.e., 1, 2, 3, 4, 5, 6, 9, 10, 11 and 12. 
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          1         2         3         4        5          6         7         8         9         10       11      12 

Sby       0.36     0.21    0.10   0.07    009      0.04      0         0       0.025   0.04   0.01    002      

Caucas    0.07     0.1      0.25   0.17    0.08     0.18    0.08    0.04    0.05     0.01    0.01    0.02      

Af. Car    0.05    0.18    0.23   0.12    0.04     0.07    0.11     0.03    0.08     0.03    0.04    0. 

 

Figure 2.    Comparison of D16S83 amplification products from different individuals in Surabaya (Sb) 
compared to Caucasian (Caucas.), and Afro-Carribean (Af. Car.) populations. 

 
 
As seen in Table 1 and Figure 3, from that population 
the homozygotes was 25.4% and the heterozygotes was 
74.5%. This indicated that the observed heterozygosity 
rate of D16S83 phenotype was 74.5%. A number of 20 
different phenotypes were observed. All phenotypes 

were found in less than 8.4% of the individuals except 
for the allele combinations 1-2, which was 32.2 % and 
1-3 and 1-4 which occurred with each frequency of 
10.1% (Table 3).  

 
 

Table 1. D16S83 homozygote and heterozygote frequencies from 59 Surabaya unrelated individuals. 

25.4

74.5

Homozygote

Heterozygote

 
Figure 3.   Homozygosity and heterozygosity of phenotype frequency of allele 

D16S83 in 59  unrelated  individuals from Surabaya population.  
 

Homozygote Heterozygote Total 

25.4 74.5 100 
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Table 2.   Distribution of allele count and frequency for D16S83 at 59 
unrelated individuals Surabaya population. 

 
 

Allele n Frequency 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

43 
25 
12 
9 

11 
5 
0 
0 
3 
5 
2 
3 

0.364 
0.211 
0.101 
0.076 
0.093 
0.042 
0.0 
0.0 

0.025 
0.042 
0.016 
0.025 

 

 

Table 3. Distribution of genotype counts and frequencies for D167S83 in 59 
unrelated individuals Surabaya population. 

 
 

Genotype n Frequency 
1 – 1 
1 – 2 
1 – 3 
1 – 4 
1 – 5 
1 – 6 
2 – 2 
2 – 3 
2 – 5 
3 – 3 
3 – 5 

4 – 11 
4 – 4 
5 – 5 
6 – 6 
9 – 9 

9 – 10 
10– 10 
11– 12 
12– 12 

 

3 
19 
6 
6 
5 
1 
1 
2 
1 
2 
1 
1 
1 
2 
2 
1 
1 
2 
1 
1 
 

0.050 
0.322 
0.101 
0.101 
0.084 
0.015 
0.016 
0.033 
0.016 
0.033 
0.016 
0.033 
0.016 
0.016 
0.016 
0.033 
0.033 
0.016 
0.016 
0.033 
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Figure 4. Resolution of Alleles at locus D16S83 by polymerase chain reaction (PCR) amplification. 

 
 
Figure 4 above figure demonstrates the results of 
electrophoresis and silver staining. It compares the 
phenotypes of 1-2, 1-3, and 1-5 from the alleles at locus 
D16S83 polymerase chain reaction (PCR) amplification 
to the ladder of 100 bp.   
 
Finally, the allele phenotypes at locus D16S83 from 
Surabaya population were compared to those from 
Caucasian and Afro-Carribean populations as can be 
seen in Table 4.   From Surabaya population, the 
frequency of phenotype 1-2 was found in 19 individuals 
(32.2%), while that among the Caucasians the same 

phenotype was found only in 1 individual (0.08%) and it 
was not found among the Afro-Carribeans. Conversely, 
the phenotype 3-4 among the Caucasians was found in 
14 individuals (11%) and among Afro-Carribeans was 
in 2 individuals (4%), while that phenotype was not 
found in Surabaya population. Similarly, the phenotype 
3-6 among the Caucasians and Afro-Carribeans were 
found respectively in 11 (8.6%) and 1 (2%) individuals, 
while it was also not found among Surabaya population. 
Therefore, among the population of Surabaya, the most 
frequent phenotype of D16S83 locus was 1 - 2, which 
was found in 19 individuals (32.2%). 
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Table 4.   D16S83 phenotype observed in samples of 59 individuals from Surabaya, Indonesia, 128 
Caucasians and 51 Afro - Caribbeans. 

 
Type No. of 

Sby-Ind 

No. of 

Caucas 

No. of 

Afro-Car 

Type No. of 

Sby-Ind 

No. of 

Caucas 

No. of 

Afro-Car 

Type No. of 

Sby-Ind 

No. of 

Caucas 

No. of 

Afro-Car 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.9 

1.15 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

2.8 

2.9 

2.10 

2.13 

3.3 

3.4 

3 

19 

6 

6 

5 

1 

 

 

1 

2 

 

1 

 

 

 

 

 

 

2 

 

2 

1 

3 

5 

 

1 

3 

1 

1 

7 

7 

3 

2 

 

1 

1 

1 

 

7 

14 

 

 

3 

 

 

 

2 

 

2 

5 

3 

1 

1 

2 

 

1 

 

1 

1 

2 

3.6 

3.7 

3.8 

3.9 

3.10 

3.11 

3.13 

3.14 

3.15 

4.4 

4.5 

4.6 

4.7 

4.8 

4.9 

4.11 

4.12 

4.15 

4.20 

5.5 
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2 

1 

1 

 

 

1 

1 

1 
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5 
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1 

1 

5.7 

5.8 

6.6 

6.7 

6.8 

7.7 

7.8 

7.9 

7.11 

7.13 

8.10 

9.9 

9.10 

9.13 

9.14 

10.10 

10.11 

11.12 

12.12 
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1 

 

1 

1 

1 

 

1 

 

 

1 

1 

1 

 

1 

1 

 

1 

3.5 1 5 2 5.6  6  Total 59 128 51 

 

 
CONCLUSION 
 
As a conclusion, the use of buccal cells and 
polyacrilamyde agarose composite gel for examining 59 
individuals provides results with high accuracy. 
Unrelated Surabaya population has heterozygosity of 
74.5%. This percentage is not so much different from 
that of other populations. The most common gene 
frequency was allele 1 (36.4%) and  allele 2 (21.1%) 
among alleles ranging from 1 to 12 found in this study. 
The proportion of phenotype 1-2 was 32.2%, phenotype 
1-3 was 10.1%, phenotype 1-4 was also 10.1 % and the 
others were less than 8.4%. 
 
 
ACKNOWLEDGEMENTS 
 
The author thanks to Prof Dr Indrayana Notosuhardjo, 
dr, SpF, DFM for his support, helpful discussion, and 
his involvement during the preparation of the samples; 

and to Mr.Chusen and Miss Indah for their helpful 
assistance. 
 
 
REFERENCES 
 
Crow, JF. DNA Forensic, Past, Present and Future. 

Genetic Department, University of Wisconsin, 
Madison, Wi 53706. 

Deka R, Susan DeCroo, Ling Mei Yu, and Robert E 
Ferrel, 1992. Variable number of  tandem repeat 
(VNTR) polymorphism at Locus D17S5 (YNZ 22) in 
four ethnically defined human population. Hum Genet 
90; 86-90 

Faykina, et al. An Analysis of Four  Polymorphic  
Human Genetic Markers by Polymerase Chain 
Reaction. Spit happens. 

Rangel-Villalobus H,  et al., 1999. Allele frequency 
distributions of six Amp-FLPS (D1S80, APO-B, 
VWA, THO1, CSF1PO and HPRTB) in a Mexican 
population. Forensic Sci Int :105: 125-129. 



Population Data on the  Locus D16S83 of  VNTR (Variable Number  
of Tandem Repeat) Polymorphism 

Folia Medica Indonesiana                                                                           Vol. 39 No. 1 January – March 2003 9 
 

Schnee-Griese J et al., 1993. Frequency Distribution of 
D1S80 Alleles in the German Population. Forensic 
Science Internationa 59:131-136. 

Schneider PM, 1997. Basic issues in forensic DNA 
typing. Forensic Sci Int 88: 17-22. 

Steger HF, Bhoopat T, Sridoungkaew S, 
Sanguansermsri T,  2000. The distribution of D1S80 

and VWA alleles in a Karen Population from 
Northern Thailand. Forensic Sci 45(0): 440-441. 

Tully G, Sullivan KM, Gill P, 1993. Analysis of 6 
VNTR loci by ‘multiplex’ PCR and automated 
fluorescent detection. Hum Genet 92 (6):554-62

 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


