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Human platelet antigens (HPA) are important in neonatal alloimmune thrombocytopenia 
(NAITP), post-transfusion purpura (PTP), refractoriness to platelet transfusion therapy and 
population genetics. Th_e distribution of HPA in a Northeast Thai population was studied. 300 
healthy, unrelated, and ethnic Northeastern Thais were randomly selected. Using the polymerase 
chain reaction-sequence specific primer technique (PCR-SSP), the frequency of HPA-1, -2, -3, 
-4, -5 and -6 were determined. The phenotype frequencies were 100 per cent for HPA-la, 4a, 5a, 
and 6a. For HPA-lb, 2a, 2b, 3a, 3b, 5b and 6b, the frequencies were 5.7, 99.7, 12.3, 78.0, 71.3, 
7.3 and 3.0 per cent, respectively. The HPA-4b was not found. The HPA frequencies in our sub­
jects were quite similar to other Asian populations but were different from Caucasians. The 
distribution of HPA genotypes encountered in our study indicate that HPA-la, -4a, -4b, -5a and -6a 
will not be involved in NAITP, PTP and refractoriness to platelet transfusion therapy in North­
eastern Thais. Moreover, HPA-lb, -2a, -2b, -3a, -3b, -5b and -6b may induce alloantibodies in 
these patients. 
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Human platelet antigens include eight re­
cognized biallelic systems and Naka antigen. The 
polymorphism in HPA-1 to 8 is derived from a sin­
gle base pair substitution which leads to a single 
amino acid difference in the glycoprotein expressed 
on the platelet(l-7). Knowing the distribution of 
HPA is important when identifying and treating 
neonatal alloimmune thrombocytopenia (NAITP), 
post-transfusion purpura (PTP), refractoriness to 
platelet transfusion therapy and population gene­
tics(8). Therefore, HPA typing and detection of 
platelet antibodies are essential in the diagnosis and 
further treatment of patients suffering from these 
conditions. 

Serological typing for HPA is well-deve­
loped but the practice is limited by a shortage of 
well-characterized typing sera, and only a few plate­
lets can be collected from patients with thrombo­
cytopenia. Based on nucleotide sequence polymor­
phism, there are several DNA-based typing methods 
such as polymerase chain reaction (PCR) allele­
specific oligonucleotide probe (AS0)(9) and PeR­
restriction fragment length polymorphism (PCR­
RFLP)00-12). Subsequently PCR-single strand 
conformation polymorphism (PCR-SSCP)( 13) and 
PCR-sequence specific primer (PCR-SSP)C 14-19) 
were introduced. Using serology, the phenotype fre­
quencies of HPA have been reported in many 
populations including in Thais(20,21). Previous 
studies could not determine some antigens due to 
limited typing sera. The purpose of this study, there­
fore, was to investigate the distribution of HPA-1 
to 6 in healthy ethnic Northeastern Thais using the 
PCR-SSP technique. 

MATERIAL AND METHOD 
Samples 

The samples were collected from 300 un­
related healthy subjects. They were all ethnic North­
eastern Thais of at least two generations and cur­
rently living in Northeast Thailand. Genomic DNA 
was extracted from the buffy coat by the proteinase 
K digestion and salting out technique(22). 

DNA standards 
The known HPA-1 to 6 DNA samples 

were used as standards in the PCR-SSP method. 
These DNA standards were provided by Dr. Sentot 
Santoso of the Institute for Clinical Immunology 
and Transfusion Medicine, Justus-Liebig University 
Giessen, Germany. 
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HPA-genotyping 
The PCR-SSP technique was used to 

characterize HPA-1a, -lb, -2a, -2b, -3a, -3b, -4a, 
-4b, -5a, -5b, -6a and -6b. The primers used in this 
study are listed in Table 1. The PCR reactions were 
carried out in 13 111 aliquots containing 150 ng of 
genomic DNA and PCR buffer (67 mM Tris HCl 
pH 8.8, 17 mM ammonium sulfate, 0.1 per cent 
Tween 20, 200 jlM each of dNTP, 2 mM MgCl2). 
Each PCR reaction contained 0.1 11M of the con­
trol primers, 0.5 to 3.5 mM of the allele specific 
primers and 0.35 units of Taq DNA polymerase 
(Promega, Medison, WI, USA.). PCR amplifications 
were carried out in a 480 or 9600 DNA thermal 
cycler (Perkin-Elmer Instrument, Cetus Corp., Nor­
walk, CT, USA.). 

The PCR-cycling conditions were as fol­
lows: 1) l cycle denaturation at 940C for 2 minutes. 
2) 5 cycles of: denaturation at 940C for 30 seconds, 
annealing at 650C for 60 seconds and extension at 
noc for 40 seconds. 3) 21 cycles of: denaturation 
at 940C for 30 seconds, annealing at 600C for 60 
seconds and extension at noc for 40 seconds. 4) 
4 cycles of: denaturation at 940C for 30 seconds, 
annealing at 550C for 75 seconds and extension at 
noc for 120 seconds. 5) a final extension cycle at 
noc for 10 minutes. 

PCR products were electrophoresed 
through 1.0 per cent agarose gel containing 0.5 
jlg/ml ethidium bromide. The gels were run for 30 
minutes at 15 V/cm in 0.5X TBE (89 mM Tris-base, 
89 mM boric acid, 2 mM EDTA pH 8.0) and visua­
lized under UV transilluminator. 

Reproducibility of SSP typing 
Ten samples were randomly repeated for 

HPA-1 to 6 SSP-typing to test reproducibility. 

Statistical analysis 
Genotype frequencies were calculated 

using the formula: 
%genotype frequencies= L particular allele+ N x 100 
(where N = total number of individual tested). 

Gene frequencies (GF) were calculated by 
direct counting. The distributions of HPA pheno­
types between the two groups were tested for 
significance by x2 or Fisher's exact test. 

RESULTS 
Reproducibility 

In order to test reproducibility of the assay, 
10 DNA samples were randomly selected and re-
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Table 1. Sequence and length of the primers for HPA-1-6 and internal control. 

HPA specificity Primer sequences Length Concentration Reference 
5' >3' of primer (~M) 

HPA-1 Ia ACIT ACAggCCCTgCCTCT 19-mer 0.5 17 
lb ACITACAggCCCTgCCTCC 19-mer 0.5 
common gTgCAA TCCTCTggggACT 19-mer 

HPA-2 2a gCCCCCAgggCTCCTgAC 18-mer 0.5 19 
2b gCCCCCAgggCTCCTgA T 18-mer 0.5 
common TCAgCATTgTCCTgCAgCCA 20-mer 

HPA-3 3a ggACTgggggCTgCCCA T 18-mer 0.75 19 
3b ggACTgggggCTgCCCAg 18-mer 0.75 
common TCCATgTTCACITgAAgTgCT 21-mer 

HPA-4 4a gCTggCCACCCAgATgCg 18-mer 0.5 19 
4b gCTggCCACCCAgATgCA 18-mer 0.5 
common CAggggTITTCgAgggCCT 19-mer 

HPA-5 Sa AgTCTACCTgiTTACTATCAAAg 23-mer 3.5 19 
Sb AgTCTACCTgiTTACTATCAAAA 23-mer 3.5 
common CTCTCATggAAAA TggCAgT A 21-mer 

HPA-6 6a gACgAgTgCAgCCCCCg 17-mer 0.75 18 
6b ggACgAgTgCAgCCCCCA 18-mer 
common CTATgTITCCCAgTggTTgCA 21-mer 

internal HGHI CAgTgCCTTCCCAACCAITCCCTTA 25-mer 0.1 23 
control HGH II ATCCACTCACggA TITCTgiTgTgiTTC 28-mer 0.1 

Table 2. Distributions of HPA-1-6 in 300 healthy, unrelated, ethnic Northeastern Thais. 

Genotype no. Genotype Gene Gene 
frequencies (%) frequencies (%) 

HPA-Ia/la 283 94.33 HPA-Ia 97.16 
HPA-Ia/lb 17 5.67 HPA-Ib 2.83 
HPA-Ib/lb 0 0.00 

HPA-2a/2a 264 88.00 HPA-2a 93.83 
HPA-2a/2b 35 11.67 HPA-2b 5.83 
HPA-2b/2b 0.33 

HPA-3a/3a 86 28.67 HPA-3a 53.33 
HPA-3a/3b 148 49.33 HPA-3b 46.67 
HPA-3b/3b 66 22.00 

HPA-4a/4a 300 100.00 HPA-4a 100.00 
HPA-4a/4b 0 0.00 HPA-4b 0.00 
HPA-4b/4b 0 0.00 

HPA-5a/5a 278 92.67 HPA-Sa 96.33 
HPA-Sa/Sb 22 7.33 HPA-Sb 3.67 
HPA-5b/5b 0 0.00 

HPA-6a/6a 291 97.00 HPA-6a 98.50 
HPA-6a/6b 9 3.00 HPA-6b 1.50 
HPA-6b/6b 0 0.00 
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tested for HPA-1 to 6 typing. The results of the 
repeated assays were comparable with the first 
round of testing. 

HPA-1 to 6 genotyping in Northeastern Thais 
A total of 300 samples were determined 

for HPA-1 to 6 alleles (Table 2). HPA-1a, -4a, -Sa 
and -6a alleles were present in all samples. HPA-1 b, 
-2b, -Sb, and -6b were rare and HPA-4b was not 
found. HPA-3a and -3b showed frequencies of 53.3 
and 46.7 per cent, respectively. 

Comparisons of HPA phenotype fre­
quencies from 8 Asian studies(12,14,20,21,24-30) 
and 3 Caucasian studiesCl 0,31 ,32) are presented in 
Table 3. The ethnic Northeastern Thais' HPA fre­
quencies are similar to those of other Asians rather 
than those of Caucasians. 

DISCUSSION 
The phenotype and genotype frequencies 

of HP A are important in both clinical and popula­
tion genetics, but, perhaps due to technical diffi­
culties, the frequency data for HPA have been 
defined for only a few ethnic populations. The con­
ventional serological technique requires a number 
of patients' platelets and well-defined antisera, 
however, various DNA-typing methods have been 
developed for HPA typing(9-11) that overcome 
these logistical obstacles. 

The use of the PCR-SSP method for 
human leukocyte antigen (HLA) genotyping is 
well established at our center(33,34). We therefore 
extended the PCR-SSP assay to type HPA. In the 
previously published PCR-SSP protocol, the assay 
required the utilization of a wax hot start( 17) or 
AmpliTaq Gold in the reaction(35) to ensure speci­
ficity. Others have used AmpliTaq DNA polymerase 
but the amplification conditions were different in 
some primer pairs08). In our study, the amplifica­
tion condition was optimized for all HPA-1 to 6 
genotyping. In addition to the flexibility and sim­
plicity of the modified test, the PCR-buffer from the 
HLA-protocol was adopted, making the test simple, 
reliable and rapid. 

This is the first report of the distribution 
ofHPA genotypes by DNA-typing in the Thai popu­
lation. The 300 healthy subjects were from the 19 
provinces of Northeast Thailand. We compared 
these Northeastern Thais with other Asian and 
Caucasian populations (Table 3). The distributions 
of HPA-1a, -2a, -4a, -Sa and -6a from the other 
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groups were not statistically significant. However, 
HPA-lb and -5b are more frequent in Caucasians, 
whereas, HPA-2b is more prevalent in the Japanese. 
The frequency of HPA-3a previously measured in 
Thais(20,21) was significantly lower than in our 
study. The difference might be due to the typing 
method used. HPA-3a was more prevalent than -3b 
in all populations except Indonesians. 

The incidences of NAITP, PTP and refrac­
toriness to platelet transfusion therapy in Thais 
have not been reported. Anti-HPA-la is the most 
common cause ofNAITP and PTP in Caucasians(36). 
Anti-HPA-lb, -HPA-2a, -HPA-2b, -HPA-3a, -HPA-
3b, -HPA-4a, -HPA-4b -HPA-5b and -HPA-6a were 
also found in NATP, PTP and refractoriness to 
platelet transfusion therapy in Caucasians and 
Japanese(37-42). The HPA genotypes from this 

study suggest that HPA-la, -4a, -4b and -5a will not 
be involved in NAITP, PTP and refractoriness to 
platelet transfusion therapy, in ethnic Northeastern 
Thais. HPA-typing for HPA-lb, -2a, -2b, -3a, -3b, 
-5b and -6b in both patients and donors is required 
in order to reduce the risk of developing platelet 
alloantibodies in these patients. 
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