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Abstract

There are at least 15 kinds of platelet antigens which are HPA-1 to HPA-13, Oe and
Gov. These antigens demostrate their antigenesity on platelet menbrane's proteins:

GPll1a,GPlIb,GPla,GPIb,GPIb3 .The SNP of platelet antigen was due to single gene
mutation on these GP proteins.

In these study we collect leucocyte’s DNA from 69 Chinese,89 Indonesian, 27 Tailand,
and 95 Philipinos for detecting the genotypes of platelet antigens.Three methods were used,
there were PCR-RFLP, Microarray and MALDI-TOFMS.The frequency of platelet
genotypes for HPA-la,HPA-2a,HPA-4aHPA-5a,HPA-8a and HPA-9a were
97.9-100%,86.4-97.8%,99.2-100%,96.3-100%,100% and 100% respectively.The genotype
frequency of the six platelet antigens were no significant difference among the four nation’s
peopleMost of them were HPA-a phenotypes. PCR-RFLP was a easy and economic
method when used to detect platelet genotype. However the low speed, time comsuming ,
and labor loading made it was not suitable for mast screening. Although the Microarry
method can be used for mast screening, it need high technique to eliminate non-specific
hybridization. In conclusion, MALDI-TOFM S method was the method for choice to detect
SNP of platelet antigens

HLA and HPA antibodies were the two major causes for ineffective platelet transfusion.
Selection of the same HLA and HPA genotypes or phenotypes will improve the medical
effect of platelet transfusion.

Keywords Human Platelet Antigen, genotype



() (Introduction)

Thrombocytopenia is principdly a disorder of increased platelet destruction mediated by
autoantibodies , isoimmune aloantibodies or bone marrow failure.These disorders include :
idiopathic thrombocytopenic purpura(l TP), post-transfusional purpura, and neonatal alloimmune
thrombocytopenia(NAIT). Antibodies to specifc platelet membrane glycoproteins can be
detected in most patients with thrombocytopenia. These antibodies are directed againgt epitopes
on glycoprotein 11b/llla, the most abundant and immunologenic platelet-surface glycoprotein
which determined the human platelet antigens(HPA).There are two clinica application of HPA,
one for determination of specific antibodies in patient’s serum and the other for selection of
compatible donor platelet for transfusion.

HPA typing is essential for the diagnosis and treatment of a variety of diseases. More
than thirteen HPA genotypes have been described from HPA-1 to HPT-13,0e and Gov.
PCR method is the best choice for the determination of specific HPA genotypes because
most of the DNA sequence of HPA have been cloned and published in Gene Bank. Various
PCR-based HPA typing technique have been developed.We modified the PCR-RFLP
method and used it to analyze the gene frequency in four nations. Our purpose was to
estabilish the genetic basis of HPA and compare the difference between them. Our study is
the frist complete analysis of HPA-1 to HPA-13,0e and Gov in four different populations.
Our results offer a economic laboratory method for typing HPA and it colud have some
impact on the clinical management of thrombocytopenia.

Varierty of HPA system belongs to single nucleotide polymorphism(SNP).There are
many techniques can be used to detect SNP such as ACRS,ARMS,ASO,SSCP,DGGE,SBE,
Microarray,and MALDI-TOF....etc..In these methods, Microarray and MALDI-TOF mass
spectrophotometry are the two rapid and economic methods that can be used for mass
survey. Now we are devel oping these methods and evaluating their accuracy.This proposal
has got the grant support from National Science Council(NSC 92-2314-B-039-031) .Our
efforts will try to estabilish a technique plateform for HPA genotyping.

()

(Human platelet antigen, HPA)
lla:l’
llbll ,

GPIIb (HPA-3.9), GPllla (HPA-
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, (11-22)

HPA
(1-10)
PCR-RFLP 8



(23), 15 HPA
"HPA3 GOV "a' "b"allees

HPA "a' dlele "b" dlele 5% (24)
single nucleotide polymorphism
PCR PCR-RFLP ( ACRS), ARMS, ASO (dlee

specific oligonucleotide hybridization), SSCP, DGGE, SBE (single base extension),
chemical RNAase cleavage-based ligase-based detection, duplex-specific nuclease
preference.... SNP (23-39)
(40-51)
SNP, SNP, (23-39);
SNP, Microarray or oligochip (46-49)
SNP (44, 51,52),
, MALDI-TOF instrument...  (50,54)

(40-52)

SNP PCR-based
PCR-RFLP, ASO, PCR and reverse dot-blot hybridization,
SSCP, alelic specific PCR, PCR homoduplex formation assay and multiplex PCR and
ligation-based type (23-33, 53).

HPA antigens PCR-RFLP, Microarray

MALDI-TOF mass spectrometry HPA
)
1. DNA: 566 100

107 137 DNA (23,%4). PCR-RFLP

HAP antigens Microarray
MADI-TOF

2 .PCR-RFLP , preliminary results
3 . Microarray : HPA antigens wild type

variants  oligochip,  sequences

4 . MALDI-TOF mass spectrometry analysis:

@ 2 2.5U exonucleasel  2.5U shrimp akaline phosphatase
PCR 37 30 dNTP  PCR primers,
(2) Mini-sequencing reactions: oligonucleotide primers, dideoxynucleotides

thermogtable polymerase to extend the PCR product by a single base in a tota
reaction volume of 10ul (the primers as below):

(3) Extension reaction products will be purified with Poros 50-R1 reversed phase
chromatography matrix and centifuged.

(4) DNA was bound to the reverse phase mediain the presence of triethylammonium acetate,
rinsed with agueous buffer, and duted with either 25% acetonitrile or MALDI matrix
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condsting ether trihydroxyaceto phenone (THAP) or 3-hydroxypicalinic acid.

(5 Masxesaf the mini-sequencing primers and extension products will be assessed using
linear ddlayed extraction mass spectrometry and aVoyager-DEMALDI-TOF
instrument. Genotypes for the sampleswill be resolved with thead of the
Genespectrometer software package.
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. Direct sequencing PCR products

PCR-RFLP, Microarray MALDI-TOF HPA
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MALDI-TOFMS

1. MALDI-TOFMS HPA-SNP
2 .MALDI-TOFMS

3 . PCR-RFLP

4. MALDI-TOFMS SNP
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Primer and probe sequence used in Microarray Oligochip

Gene Name M utation Sense seq Antisense Seq Probe-W Seq
GOV AGG->TGG tcagttcttggttttgtgatgt asaccagtagccacccaaga ttcagttacaggatttacc
GOV TAC->TCC tcagttcttggttttgtgatgt aaaccagtagccacccaaga acttcagttacaggattta

GPlbaHPA-2  ACG->ATG acctgaaaggcaatgagctg gggagctcagtcaagttgttg ggctcctgacgcccacacc

GPlaHPA-5 GAG->AAG  tgacctasagaaagaggaaggaa tttttctttccaaatgcaagtt actatcasagaggtasaaa

GPIIb-HPA-3  ATC->AGC gggcctgaccactccttt ggaagatctgtctgcgatcc ggctgeccatcceccagece

GPIIb-HPA-9 GTG->ATG gggcctgaccactccttt ggaagatctgtctgcgatce cccccecaggtggactggg

GPlllaOe atggggacacctgtgagaag atcctctectacctcccage gcacctttaagaagtgagt
GPlllaHPA-1  CTG->CCG ttgctggacttctctttggg tctggggcacagttatcctt ccctgectetgggcetcacc
GPllla-HPA10 G->A aggataactgtgccccagaa gagtgacctgggagctgtct gtgaggccegagtactaga
GPlllaaHPA1l  CGT->CAT ggagccctacatgacgaaaa tagaacctgggtgtgtgcaa cctgcaaccgttactgecg
GPlllaaHPA-4  CGA->CAA ctgtggagcatccagaacct acaggcttgtccacaaatgc cccagatgcgaaagctcac
GPlllaHPA-6  CGA->CAA tgtgagtgctcagaggagga gtggcagacacattgaccac gcagcccccgagagggtca
GPlllaaHPA-7w  CCC->GCC caggtgagcttcagcatiga acgatcaggctgtccttgaa cgaggctgtcceccaggaga
GPlllaaHPA-8w  CGT->TGT ggagccctacatgacgaaaa tagaacctgggtgtgtgcaa cgttactgccgtgacgaga

MALDI-TOFMS PCR-RFLP
MALDI-TOFMS PCR-RFLP
n=89 | n=27 | n=95 | n=69 | n=107 | n=137 | Nn=100 | N=566

HPA -1 1la(%) | 99.4 100 97.9 100 99.1 | 985 | 98.0 | 99.8

1b(%) | 0.6 0 21 0 0.9 15 2.0 0.2
HPA -2 2a(%) | 978 | 86.4 | 94.6 935 | 939 | 938 | 975 | 947

2b(%) | 2.2 13.6 54 6.5 6.1 6.2 2.5 5.3
HPA -4 4a(%) | 100 100 993 | 99.2 100 100 995 | 99.8

4b(%) 0 0 0.7 0.8 0 0 0.5 0.2
HPA -5 5a(%) | 96.3 | 97.5 97.1 100 995 | 964 | 965 | 99.0

5b(%) | 3.8 2.5 2.9 0 0.5 3.6 3.5 10
HPA -8 8a(%) | 100 100 100 100 100 100 100 100

8b(%0) 0 0 0 0 0 0 0 0
HPA-9 9a(%) | 100 100 100 100 100 100 100 100

9 (%) 0 0 0 0 0 0 0 0

1
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Genotyping-SNP Detection Procedure of

MALDI-TOFM S method

96 well plate PCR product 384 well microplate PCR product
(Final volume/well>5ul/SNP) | |(Final volume 5ul/well)(Marsh#TF0384)

1

Transfer 5ul/well to 384 well
microplate

—

SAP Treatment (to neutralize unincorporated dNTPS)

l

SNP Primer Extension (Homogeneous MassExtend (hME) Reaction)

l

SpectroCLEAN (Desalting)

l

SpectroPOINT (Spotting onto chip)

l

SpectroREADER (Analysis of data)
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DNA sequence of HPA-5,Codel92 presents CTT/CTC heterotype
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MALDI-TOFMS

MALDI-TOFMS

Microarray chip

HLA

MALDI-TOFMS

HPA

Microarray

HPA

HPA
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MALDI-TOFMS

There are at least 15 genotype of HPA, it isimportant in platelet
transfusion. MALDI-TOFM S method can detect HPA genotype for the
donor and recipient. It can improve the platelet transfusion efficacy, if
HPA genotype can matched before transfusion.

HPA genotype
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