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Study on HLA SSP techniques in forensic use for populations
living in Taiwan
Chang-En Pu, Shui-Ming Cheng, Meng-Yi Chen, Chi-Yuan Chang

Scientific and Technical Research Center, Ministry Justice Investigation Bureau

HLA (human leukocyte antigen) is controlled by chromosome 6, it is by far the
most polymorphic system, and the major loci A, B, C, DP, DQ and DR have been
identified. Polymorphisms in Human MHC-HLA are strongly related to autoimmune
system of body and marrow transplantation, and it has also contributed a lot in
population genetics, owing to the high polymorphism of HLA, it would be suitable
for forensic uses.

In this study, we used the DNA DQ,DR SSP- commercial kit for frequency
distribution study. It takes only 4 hours to exiract DNA, process PCR reaction and
run the agarose electrophoresis, the time consumed is much less than that needed for
serological test of HLA.

There were 19 alleles found for HLA DRBI system in a population of 200 and
the frequencies distribution were 0401: 0.2000, 0901: 0.1600, 1501: 0.1250, 1106:
0.1000 etc; there were also 19 alleles found for HLA DQB1 system in a population of
108 individuals and the frequencies distribution were 0301: 0.2635, 03032: (.1620,
0502: 0.1343 etc. Allele frequencies showed no deviation from Hardy-Weinberg
equilibrium. Comparing the forensic parameters among DNA HLA DRBI system,
DNA HLA DQBI1 system and DNA STR Profiler system, DRBland DQB1 have the
highest and next highest DP {discrimination power) and MEP(mean exclusion
probability) value in these 11 systems totally. The MEP were 0.762 for HLA
DRBlsystem, 0.717 for HLA DQB! system, the DP were 0.976 for HLA
DRBIsystem, 0.968 for HLA DQB1 system. The 2 systems studied provide a high
power of DP and MEP for use in forensic testing. A population of Thais of 100
individuals was also tested to get SSP typings, the DP and MEP of DRBI system are
0.9652 and 0.6987, and the DP and MEP of DQB! system are 0.9697 and 0.7278,
both of them are high enough for forensic testing.

RXC contingency table test was used to compare the distribution of frequencies
of DRBland DQBI, the probability was far below 0.1%, it means that we should use
population data from race related population instead of other race unrelated
population to count forensic data.

Key Words: HLA, Polymorphism, Forensic Science, population genetics
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% — ~ £ G E R 2 DNA HLA DRB1 % 1 % B % 48 % 516 & (n=400)

EaER N\ ARAE HLA DR Bl
0101 0.0025
0301 0.0725
0401 0.2000
0701 0.0175
0801 0.0850
0805 0.0025
0807 0.0025
0809 0.0075
0816 0.0025
0901 0.1600
1001 0.0100
1105 0.0025
1106 0.1000
1117 0.0025
1201 0.0825
1301 0.0350
1401 0.0350
1501 0.1250

1601 0.0550

n



= - £%1LE A R DNA HLA DQB! %4 % B A 48 % 5 & (n=206)

EaXR \ AR E HLA DR Bl
0201 0.0556
0202 0.0139
0301 0.2685
0302 0.1111
0303 0.0231

03032 0.1620
0401 0.0324
0402 0.0139
0501 0.0324
0502 0.1343
0503 0.0093

05031 0.0324
0601 0.0185
06011 0.0093
0602 0.0463
0603 0.0093
0604 0.0046
0609 0.0139

0610 0.0093
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£= - £3E AR A DNA HLA DRBI %42 2 B A48 % 416 & (n=99)

EaAR )\ ARE HLA DR Bl
01011 0.005
0301 0.015
03011 0.020
0401 0.087
0422 0.010
0701 0.061
0801 0.005
09011 0.082
09012 0.031
1001 0.010
1101 0.015
11011 0.026
1201 0.153
1204 0.005
1301 0.015
1309 0.010
1401 0.036
14035 0.005
1408 0.026
1501 0.082
15011 0.219
1601 0.066
30101 0.005
401011 0.005
50101 0.005
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#vg ~ &8 E & B A DNA HLA DQB1 % 43 3% B A48 & 546 & (n=100)

2R\ XAAE HLA DR B1
0201 0.020
0202 0.065
0301 0.135
0302 0.030
0303 0.060
03032 0.095
0401 0.025
0402 0.015
0501 0.175
0502 0.250
0503 0.015
05031 0.035
0601 0.020
06011 0.030
0602 0.010
0603 0.010
0606 0.010
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