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Selection of standard platelets for platelet antibody detection

Yupaporn Sudwilai', Chintana Paupairoj’, Patcharee Komwilaisak®,
Arunrat Romphruk®® Chanvit Leelayuwat*®, Amornrat V Romphruk®® *

Abstract

Platelet alloantibodies can cause neonatal alloimmune thrombocytopenia (NATP), post-transfusion purpura
(PTP) and platelet transfusion refractoriness. Detection of these antibodies requires the standard platelets with
known antigens. In this study, human platelet antigens (HPA) -1 to -6 and HPA-15 alleles were typed in 126
group O single donor platelets (SDP) using PCR with sequence specific primers (PCR-SSP). HPA-1a, -2a, -4a,
-ba and -6a were present in all samples. HPA-1b, -2b, -56b, and -6b were rare and HPA-4b was not found. The
gene frequencies of HPA-3a, -3b, -15a and -156b were 52.4 %, 47.6 %, 59.1 % and 40.9 %, respectively. The
gene frequencies of HPA in this study were similar to those of previous studies in Thais and Asians population.
For standard platelet selection, platelets from 3 donors were selected for platelet antibody screening test and 9
donors were selected for platelet antibody identification. This set of standard platelets can identify anti-HPA-
1b, -2b, -3a, -3b, -bb, -6b, -15a and -15b. Moreover, the distribution of HPA genotypes in this study provides

basic information on donor which will be useful for further searching of HPA- matched platelets for patients.
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u@iae reaction 9z internal control primer NVZIANVLNY
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81 human growth hormone ielvitulahmnagou
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PCR

Table 1 Nucleotide sequences of specific primers and internal control primers for HPA-1 to 6 and HPA-15

10, 12, 13)

genotyping '
HPA Specificity Primer sequences (5’ ----> 3) Size (bp) Conc. (mM)
HPA-1 1a ACT TAC AGG CCC TGC CTC T

common

1b ACT TAC AGG CCC TGC CTC C 245 0.4
GTG CAA TCC TCT GGG GAC T

HPA-2 2a

common

GCC CCC AGG GCT CCT GAC
2b GCC CCC AGG GCT CCT GAT 268 0.5
TCA GCA TTG TCC TGC AGC CA

HPA-3 3a

Common

GGA CTG GGG GCT GCC CAT
3b GGA CTG GGG GCT GCC CAG 266
TCC ATG TTC ACT TGA AGT GCT

0.75

HPA-4 4a

Common

GCT GGC CAC CCA GAT GCG
4b GCT GGC CAC CCA GAT GCA 120 0.5
CAG GGG TTT TCG AGG GCC T

HPA-5 ba

Common

AGT CTA CCT GTT TAC TAT CAA AG
b5b AGT CTA CCT GTT TAC TAT CAA AA 246
CTC TCA TGG AAA ATG GCA GTA

3.75
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HPA Specificity Primer sequences (5’ ----> 3) Size (bp) Conc. (mM)
HPA-6 6a GAC GAG TGC AGC CCC CG 238 0.75
6b GGA CGA GTG CAG CCC CCA 239 1
Common CTATGTTTCCCAGTGGTTGCA
HPA-15 | 15a TTC AAA TTC TTG GTA AAT CCT GG
15b TTC AAA TTC TTG GTA AAT CCT GT 225 0.75
Common ATG ACC TTA TGA TGA CCT ATT C
Internal | HGH I CAGTGCCTTCCCAACCATTCCCTTA
control | HGH II ATCCACTCACGGATTTCTGTTGTGTT TC 439 0.1

Msnadeu¥ndu HPA

wﬂﬂaumﬁuﬁﬂmﬂumiﬂ%ﬁqLLauamu HPA-1
4 6 uaz HPA-15 domaila PCR-SSP daumenlu
usaslRsenfizensivinasianng 13 ml Uszneu
@28 DNA 100 ng, PCR buffer (67mM Tris HCI pH
8.8, 17 mM ammonium sulfate, 0.1% Tween 20, 200
mM dNTPs, 2 mM MgClQ), Taq DNA polymerase
0.5 units, 1% internal control primers lufsar 0.1
mM uag specific primers USaas 0.4-3.75 mM ANy
Wdumu mzeit 1 shlddsSinaiiuedeinie
PCR y4 GeneAmp PCR system 9700 (PE-Applied
Biosystems, Foster City, CA, USA) 159 PXE 0.2

Thermocycler (Thermo Electron Corporation, Milford

City, MA, USA) lag denature Ngaivigil 96°s W1 2
W MUHATEM 96°5 11U 30 3N 66°% WU 60 UM
WA 72°% WU 40 3NN MU 5 JoU MUHAIBN 96°%
WU 30 3NN 58 WU 60 NN uag 72° U 40
N v 21 seu MUFATeN 96° w30 I
5% UM 75 NN uay 72 W 120 3 N 4
d ~ e R
39U wazigamgi 72° W 10 N AU
Nnula luendiy gel electrophoresis Tawls 1.5 %
agarose Tutiwiwes 0.5X TBE fiil 0.5 mg/ml ethidium
bromide wanog meldnszualwih 300 Taad unm
P ) a g v A
w15 il natuhlianadeuuaudiduiefginies
UV transilluminator tufinwanlaieshldudana a9
fogilu gun 1

1a 1b 2a 2b 3a 3b 4a 4b 5a 5b 6a 6b 15a 15b

Internal

control

Figure 1 Gel electrophoresis of HPA genotyping using PCR-SSP. Lane M, 100 bp ladder marker; Lane 1a

to 156b, each lane represents the PCR product of internal control and specific primers. The 439-

bp amplification product of the HGH control primers is presented in all lanes, which shows that

amplification has occurred optimally. The genotype was deduced from the presence or absence of

amplification products specific for alleles. This sample shows HPA-1ala, HPA-2a2a, HPA-3a3b,
HPA-4a4a, HPA-5aba, HPA-6a6b and HPA-15b15b genotypes.
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Table 2 Genotype and gene frequencies of HPA in 126 single donor platelet samples

Genotype frequencies

Gene frequencies

Genotype No. Gene

(%) (%)
HPA-1ala 120 95.2 HPA-1a 97.6
HPA-1alb 6 4.8 HPA-1b 2.4
HPA-1b1b 0 0.0
HPA-2a2a 118 93.7 HPA-2a 96.8
HPA-2a2b 8 6.3 HPA-2b 3.2
HPA-2b2b 0 0.0
HPA-3a3a 34 27.0 HPA-3a 52.4
HPA-3a3b 64 50.8 HPA-3b 47.6
HPA-3b3b 28 22.2
HPA-4ada 126 100.0 HPA-4a 100.0
HPA-4a4b 0 0.0 HPA-4b 0.0
HPA-4b4b 0 0.0
HPA-5a5a 114 90.5 HPA-5a 95.2
HPA-ba5b 12 9.5 HPA-5b 4.8
HPA-5b5b 0 0.0
HPA-6a6a 125 99.2 HPA-6a 99.6
HPA-6a6b 1 0.8 HPA-6b 0.4
HPA-6b6b 0 0.0
HPA-15a15a 45 35.7 HPA-15a 59.1
HPA-15a15b 59 46.8 HPA-15b 40.9
HPA-15b15b 22 17.5
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Table 4 Selected screening platelets for anti-HPA screening

HPA
Cellno | 1la 1b 2a 2b 3a 3b 4a 4b bHa 5b 6a 6b 15a 15b
3 + 0 + + 0 + + 0 + 0 + 0 + 0
8 + 0 + 0 + + + 0 + 0 + + 0 +
9 + + + 0 + + + 0 + + + 0 + 0
Table 5 Selected panel platelets for anti-HPA identification
HPA
Cellno | la 1b 2a 2b 3a 3 4a 4b ba bHb 6a ©6b 15a 15b
1 + 0 + 0 0 + + 0 + + + 0 0 +
2 + + + 0 0 + + 0 + 0 + 0 + 0
3 + 0 + + 0 + + 0 + 0 + 0 + 0
4 + 0 + + + + + 0 + 0 + 0 + 0
5 + + + 0 + 0 + 0 + 0 + 0 0 +
6 + 0 + + + + + 0 + 0 + 0 + +
7 + 0 + 0 + 0 + 0 + + + 0 + 0
8 + 0 + 0 + + + 0 + 0 + + 0 +
9 + + + 0 + + + 0 + + + 0 + 0

a o =
MsanazaslransAne
MsAn¥TAYed human platelet antigen (HPA)

M1 7 s2uu Tudisnandaideavesaduioanan aus
uwneamans uvanerdeveunny luassil 1¥imaiia
PCR-SSP #uiluisnnaisy duneudos danugndea
uazuiug waila PCR-SSP illsaumnalumsasiom
LOUAIIUYDIUDIED 15U MINTI HLA DNA typing
M301599 HLA-B*27 typing mM3in319 HLA-B*1502

. =) 4 1 = 1A a d'
typing ¥3puNuAMInNIMBUNY1dea ABO matan
o X o o . Xad
WANIUEM5D HPA typing UNduaoumInadounay
Mo q NlFadeadenunsniin HLA typing '
3982AINABNITIFNULATNIAIVANAUATNYBINN YN
98 l5AMN specific primer 5UATINNEYU HPA-2b
AsaaglinaINdou q Aunndiedanidy HPA-2a2a
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