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Study on the Simultaneous Genotyping of Human Platelet
Antigens of 1,2,3.4.,5.6 System by PCR-SSP
and Its Applications

DENG Zhi-Hui, WU Guo-Guang, LI Da-Cheng
(ShenZhen Institute of Transfusion Medicine , ShezZhen , Guangdong Province 518035, China)

Abstract . To set up the simultaneous genotyping of human platelet antigens of 1,2,3.,4,5,6 system by PCR-SSP assay
and use the genotyping method for the study of platelet antigens. In this study, 18 sequence-specific primers were de-
signed and synthesized. The annealing temperature for all sequence-specific primer pair.the concentration of each prim-
er pair and the concentration of Mg?* were adjusted to the optimum so that HPA-1 to 6 systems could be amplified sim-
ultaneously under the same PCR cycling parameters. The electrophoresis of PCR products was conducted simultaneous-
ly on the same agarose gel. Control DNA samples that genotypes known were used to confirm the sensitivity and speci-
ficity of each sequence-specific primer. 15 coded samples (including 2 blood samples and 13 DNA samples) distributed
by 10™ Platelet Genotyping and Serology Workshop of the International Society of Blood Transfusion (ISBT) were
typed for HPA-1 to 6 systems by this method. A concordance rate of 100 percent was observed between the results of
control DNA samples typed by our PCR-SSP assay and the data of known specificity of control DNA. The results of 15
coded samples tested by our method agreed well with the results provided by ISBT report.
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Table 1 The DNA concentration of 15 coded samples

D1 D2 D3 D4 D5
Code of sample

D6 D7 D8 D9 D10 D11 D12 D13 D14 D15

DNA (ng/uL)
24 30 28 120 24
DNA Concentration (ng/uL)

A260/A280

32 120 136 24 84 28 24 96 16 64

Ratio of A260/A280 18 1.8 14 17 16 15 19 1.8 16 1.8 17 1.8 19 1.7 138
:D1.D2 .D3~DI15 DNA,
Note: D1 and D2 from blood.D3 to D15 from DNA.
1.2.3 umol/L ,1.25U Taq 100ng
DNA 18 . DNA. PE9700 (
, 2, ABI ),95C 9Imin—>94C 1min,61C 1min,72TC
) 3 . 2 Tmin 35 —72TC 10 min— 4C .
, 1 o 1.2.5 PCR
(HGH) » HGH-A 20uL, 2% (
:5'-TGCCTTCCCAACCATTCCCTTA-3" ,HGH-B 0. 5ug/mL ) 30min
:5'-CCACTCACGGAT TTCTGTTGTGTTTC-3" ; , o
434bp, 2
1.2.4 HPA-1~6 PCP
25uL PCR : 2.50L T0XPCR 2.1 DNA
Buffer,0. 20 mmol/L dNTP, 1. 5 mmol/L MgCl, ( , 12
HPA-5 MgCl, 2.0 mmol/L),0. 5 ymol/L HPA DNA s
(HPA-2 1.0 ymol/L).0.2 . 1~ 6.
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HPA-1 PCR
DNA 1.2 la/l1a,1b/1b
Electrophoresis of PCR product for
HPA-1 system
Genotype of control DNA 1: 1a/la
Genotype of control DNA 2. 1b/1b
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3 HPA-3 PCR

DNA 1.2 3a/3a,3b/3b

Electrophoresis of PCR product for
HPA-3 system

Genotype of control DNA 1: 3a/3a

Genotype of control DNA 2. 3b/3b
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5 HPA-5 PCR
DNA 1.2 5a/5a,5b/5b

Electrophoresis of PCR product for
HPA-5 system

Genotype of control DNA 1. 5a/5a

Genotype of control DNA 2: 5b/5b
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2 HPA-2 PCR
DNA 1.2 2a/2a,2b/2b

Fig.2 Electrophoresis of PCR product for
HPA-2 system
Genotype of control DNA 1. 2a/2a
Genotype of control DNA 2: 2b/2b
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4 HPA-4 PCR
DNA 1.2 4a/4a.4b/4b

Fig.4 Electrophoresis of PCR product for
HPA-4 system
Genotype of control DNA 1. 4a/4a
Genotype of control DNA 2. 4b/4b
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6 HPA-6 PCR
DNA 1.2 6a/6b,.6a/6a

Fig.6 Electrophoresis of PCR product for
HPA-6 system
Genotype of control DNA 1. 6a/6b
Genotype of control DNA 2. 6a/6a
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Table 2 Sequence-specific primers and its determined HPA specificity

HPA (5"—3") (bp)
HPA system Primer Specificity Sequence of nucleotide Length of primer (bp)
HPA-1 PIA! la CCTACAGGCCCTGCCTCT 18
P1A2 1b CCTACAGGCCCTGCCTCC 18
PlAc common TGCTTCAGGTCTCTCCCC 18
HPA-2 Ko 2b CCCCCAGGGCTCCTGAT 17
KoP 2a CCCCCAGGGCTCCTGAC 17
Ko° common GCAGCCAGCGACGAAAATA 19
HPA-3 Bak? 3a GGACTGIGGGCTGCCCAT 18
Bak® 3b GTGGACTGGGGGCTGCGAG 19
Bak® common AGTGCTCCCAGGGACCAAG 19
HPA-4 Pena 4a CTGGCCACCCAGATGCG 17
Pen® 4b CTGGCCACCCAGATGCA 17
Penc common GGTAGAAAGGAGCTATGTTTGGC 24
HPA-5 Br2 5b GAAGAGTCTACCTGTTTACTATCAATA 27
Br 5a GAAGAGTCTACCTGTTTACTATCAATG 27
Bre common AAATGGCAGTACACTATACATTCA 24
HPA-6 Ca/Tu? 6b GGACGAGTGCAGCCCCCA 18
Ca/TuP 6a GACGAGTGCAGCCCCCG 17
Ca/Tu® common CCTATGTTTCCCAGTGGTTGCA 22
2.2 ISBT 15 3
15 3,
“ISBT” S (HPA) ,
D o
3 15 ISBT
HPA
Table 3 The genotyping results of 15 coded
samples distributed by ISBT ’ HPA NAITP,
HPA-1  HPA-2 HPA-3 HPA-4 HPA-5 HPA-6 PTP ’ s HPA
NO 2;’;;? HPA-1 HPA2 HPA-3 HPA-4 HPA5 HPA-6 RELP( - FPA
system system system system system system ’
01 D1 lab 2ab 3ab 4aa 5ab 6aa ) .PCR-ASO( R
02 D2 lab 2aa 3bb 4aa 5aa 6aa
03 D3 laa 2ab 3aa 4aa 5aa 6ab PCR-SSP( ) PCR-SSP
04 D4 1bb 2aa 3ab 4aa 5bb 6aa N N ’ ° ’
05 D5 laa 2aa 3ab 4aa 5ab 6aa HPA [2~4]
06 D6 laa 2aa 3aa 4bb 5aa 6aa HPA ;
07 D7 1bb 2aa 3bb 4aa 5aa 6aa
08 D8 laa 2bb 3aa 4aa 5aa 6aa HPA-1~6 ’
09 D9 laa 2aa 3ab 4aa 5aa 6bb HPA
10 D10 laa 2aa 3aa 4aa 5aa 6aa N
1 D11 laa 2aa 3bb 4aa 5bb 6aa PCR-SSP HPA-1~6
12 D12 laa 2ab 3aa 4aa 5aa 6aa
13 DI3 1bb 2aa 3ab 4aa 5aa  6aa ’ A ’
14 D14 laa 2ab 3aa 4ab 5aa 6aa HPA-1~6 °
15 D15 laa 2aa 3bb 4aa 5aa 6aa
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Mgt . , 100% »
sHPA-1~6 PCR o
58C 67C, ) 61C DNA DNA,
s s o PCR N . , 4 HPA-1~6
61TC. 0. 5umol/L. , N N
Mg?* 1.5 mmol/L.PCR HPA ,
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