449 3
3] & A A
PCR-ASRAE o] &3t
Glycoprotein I a(HPA-5, Br)9
, Br)e
G/A #3234 gdAd &4
. ]

2
N
2



dig g3 A A
PCR-ASRAE o] &3
Glycoprotein I a(HPA-5, Br)9]

G/A +AA ddAH 2

."
-—

2005 6 € A



9
:5143
N,
10,

bt
>~
>
£
4
i
Mo
tlo
o,
N

SREE

0

SREE

0

EREE

A ) Sk 1787 o) 8k 9l

2005 6 € A



i

Akl

AR R

o] Ewol AdFH T

A

2
0SS
W
oo

o)
2R

o

 EEE R

e}
3]

d 49g o717

4

o %

dell o g

3k
5}

TS A<

AA A wo FHAEHYTH

H-
m
%
NI

2!

== Ay

SICE

S

&5 O
492

| A 3

& 4

dr
J

o)
——
o

oj

IR

!

~

—

i

NH
A
g

0

_io

B

W

e
—_

-
™
T
)
B

7F IRk gy

A AR GelFAR AFo NPT oHelA A

g,

<

i
o

e

AR

LAY el A

3}
=l

A HA e, o

¢

o

drie] wHow W

)

ahghy e,

718

Atder A4

-
fu

o}

==
=

WA e

o
o=

BN

o
_EE
4

—_
i)
TR

X4

X

belo] v s Ay

o

7

T

2005



TLE] RPE] cereerereeee e ii
L P E] cereeeeeseeesees e RS i
OF 7] B eeseeereeseeeseesent ettt e
i—% 8_(2]': ............................................................................................................................... v
A 1 FF A B e 1
Al 2 A AIE E HEH] e 6
T s R | OO 6
2.9 /;‘__]8-5] l:g—tg .................................................................................................................... 6
2.2 1 ﬁgiz .{[: %_Xé ............................................................................................... 6
2.2 2 823 34 (Anti-platelet antibody) A s, 6

2. 2.3 (Genomic DNA 'E‘a] .................................................................................... 7
2.2 4 Primer x—ﬂ&} ..................................................................................................... 8

D 0 5 NESted PCR cweeeeerrresimsesmsesesssssisssssssssssssesssssssssssssssessssssssssss s sensssssssssssnes 11

22 6 T ¥ S I T P P PP PP P PP D PP OPPILPPRPPPIIPPRID 11

2.2 7 AZ]AE W I THE s 12

A 3 A ZD T} e 13
3.1 &3 23 8 (Anti-platelet antibody) ZIAF s 13
3. 2 PUOR  errererrererertert et sttt st e e 15
3. 3 PCR ZZEAFE 9] RELP AT SFAl et 16
3. 4 HPA-5 S A ZFE] HIE FAb ettt e 18
Al A F TL e 29
A B A ZD B e 2%
ZE T1 EL 8] e 28
O(E)].E_ 8_(2]': ............................................................................................................................... 37



Figure

Figure

Figure

Figure

Figure

ag ZE

1. Glycoprotein I a/Ila complex showing the polymorphic sites of

HPA_5 antigen ................................................................................................... 4

. Nucleotide sequence of GPIla gene surrounding the polymorphic base

at genomic DNA ................................................................................................ 8

. Ilustration of restriction sites of PCR fragments for RFLP and a

typlcal reSult Of HPA_5a/b typlng ............................................................. 12
4. DNA fragments of GP I a gene amplified by PCR «reoereeemeeeeemeeeeeens 15
5. RFLP analysis of HPA-5(a/b) alleles DNAs amplified by PCR - 17



Table

Table

Table

Table

Table

Table

Table

w

® z4H

. Six major glycoproteins on platelet membrane surface «eeeeereeeenes 5

Sequences of PCR primers for amplification of Gp I DNA fragment --9

Polymorphism Of integrin (12 Subunit ......................................................... 10
Detection of anti-platelet antibody in multi-transfused patients === 14
. Genotyping of platelet-specific antigen, HPA -G s 19
Genotype frequency and gene frequency of HPA-D -oeererereemineneennees 20
COmDariSOl’l Of genotype frequel’lcy Of HPA75 .......................................... 21



71z

ASRA : allele- specific restriction enzyme analysis
bp : base pairs

BSA ! bovine serum albumin

CCI : corrected count increment

DNA : deoxyribonucleic acid

EDTA : ethylenediamine tetra-acetic acid

EPO : erythropoietin

G-CSF : granulocyte colony stimulating factor
Gps : glycoproteins

HLA : human leukocyte antigen

HPA : human platelet alloantigen

ITP : idiopathic thrombocytopenic purpura
MAIPA : monoclonal antibody immobilization of platelet antigen
NAIT : neonatal alloimmune thrombocytopenia
PBS : phophate buffered saline

PCR : polymerase chain reaction

PFA : para formaldehyde

PLT : platelet

PLTC : platelet concentrate

PTP : post-transfusion purpura

PTR : post-transfusion refractoriness to platelets
RFLP : restriction fragment length polymorphism
SDP : single donor platelet

SLE : systemic lupus erythematosis

VLA : very late antigen
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A1d A 8

AL FA4Ax Axge 7le+@d B E Erythropoietin(EPO), Granulocyte colony
stimulating factor(G-CSF) 5¢ ZHE 3 79 @3 A 59 =& oA
2% ZLaZd detaA s 4% 8o F

B2z Swas Wy, A48 %A

op

Hd 5 a7 sdAE 71 gSAEdd Qo] 289 4, A58 4o s of& Y
W, 1 AHEFES FEE& HAEAA AHEFY 379 1 ofdE AAstL v (Asahi
et al., 2000).
dad AMES7E Ao R HT 5o AAdTEI oy df dske AN
2oy JF5A Am7F ol FAAHA AT s 297 SUEHAT] wiEolw ()
Ak, 1990; A5, 1996) ol # s 4y £ 139 1099 ol do] 7|7kl
AA Foldr] el dav A #AH 5 2AMS AL dd. dad
FEE AF WA HE IARELS Ax=d 4w £ &84 (platelet
refractoriness)o] A7 A3 v x4
(Ford et al, 1982). ol#st daydt 54L& W
3 A A, BdE AT
A th(Kelton & Ali, 1983; Mentove, 1983).
EoAqto|l - tFa1AFsk= human platelet alloantigen(HPA) A A9 5H o=
HyEE Br 9SS 19889 Kiefel S° MAIPA(monoclonal antibody
Immobilization of platelet antigens) FAAIH S o] &3l A AMol sFHIAE i
¥ 74 F(neonatal alloimmune thrombocytopenia, NAIT)E <27l %olo] n}
ZYE anti-Br' $AE wAFoRAN A F HrHATH(Kiefel er al, 1988; Kiefel
et al, 1987). Gpla(alpha 2 subunit)e]l X3+ HPA-5 systeme Gpda%t
complexE ©|FH FLAGH T A4S st daw xdd EAs= 2
24l =8 A (collagen receptor)©]™ (Santoso & Zutter, 1995: Deckmyn et al,

1990), o] Aol & megakaryocytes®t A Fo gt = H o g EAst= AoR &



A (Newman & Valentin, 1995). ©]2]3F a281 complex = endothelial cell,
fibroblasts, epithelial cells, activated lymphocytes & © &3 2Z o HEE3H
(Castro et al, 2004), ME4 37k A3 AL (signalling)S sl FE€AZ AXE &
Hel| W3 o] 2Zgsh= A o® defA Qlvh(Takada & Hemler, 1989).
HPAs(human platelet alloantigens)+= 1950 ] el A 1960 o] o] o] 27]
A Aee 2 714 ol (van Loghem et al, 1959), A3z oz o3 i
& A dEe disl € A7) AAth. HPA alloepitopesel 98] fE%& &
Az A 34 Sdezes Aok #39d 48 HAFNAID, 8 F =
"l Z(post-transfusion purpura, PTP), d43% 438 E-&Z(post-transfusion
refractoriness to platelet, PTR)®] <At}.  F T platelet glycoprotein® t&E A
(polymorphism)¥ vascular disease®] Al genetic risk factorZA] 9] A #Ad] 3
AT (Castro et al, 2004; Zotz et al, 1998)7} &3] & glom A 7|o]A
o) A minor histocompatibility antigen© 2 &< that A+ %= Jvh(Jonse et al,
2003).
Br alloantigen? Br'¢} Br’¢] % 714 ti@d@dd(allele) o FA=] glon
A # v (Kiefel et al, 1988). 53 A=

:10

Z} allele autosomal co-dominant3} 7|

Fredte dav 5o I Bre 4% o guwidd 39l 47 7] (antigenic
determinants)& 7FAH, G534 W s /9] DNA f717F AsE 233 (A-QG)
2 Z 39 ofr]x2te] WM (LysoGlwE 913 £33 o] A4 dr(Santoso et
al, 1993). @43 S0l AFd w dHEHIA FIWETE ta2H

(Muller-Eckhardt et al, 1994; Jones et al, 2003; Halle et al, 2004; Shih et al,
2003; Chiba et al, 2000), W<l Al= HPA-1b, 2b, 5bh T4 =7 =4 YEHH

(Shih MC er al, 2003), 7} 72 & S HPA-la(Anti-PI*) =

ot
o

ge 7HA

e
2

2 A 9 (Goldberger et al, 1991). F WA dAHo =z 29384 vFe Y

rlo

HPA -5(anti-HPA5b)(Williamson et al, 1992)2 34 % F38Fd$S3e &
Hol g Aoz ¢4 ¢th(Santoso & Kiefel, 1989; Berling et al, 1989). ©]
g Aol v =l YRR A= HPA-1(a/a) ¢ HPA- V(a/a) @< &4
A8 YeldlE Aoz Bad 8f JAHKim er al, 1995 AWMF S 1995 A&



3 5 1997). e sLAAAME dEA H o= HPA-4b(Yuk") Aol <3|

NAIT7} #Ag Aoz BausdAv(Matsui et al, 1995), ol s & A70A

23 5o e 93 NAIT 2ARILE ¢t v 2 5(R1ES 5 1997

M4 5 1990)0] Ko'@AE deta, 4w bgi FdAcdM dad 5ol

o QA% FFUgAHE g vk Aok ES A S(HWME, 19959
&

:rL
Jetw Wy FauRLIH FrAEo|FANe Anye FALH FYT

9] HPA system I-V7HA] §44 tpdHdoz Huste BHud bt o, 25L&
HPAT-V&<el o3 FA= 8 F a4 F2Iolu dAez <1 Ago}

3 HPA-5 F37% tdddxs 4w #4353 dads &
ol w1z &Y. Gpla genes PCR-ASRA/(allele-specific restriction enzyme
anaysis)E ©]&€3to] da, BExAESHH W (Simsek et al, 1993; Unkelbach et
al, 1995)5 ©]-&3to Br<de i Faizk skglth. olelg Fddo

]_
2 g s2ddel dd A7 risk® 2AFH BAe), 4P FIS we B

=
=]
=2 1A

Ol

ol

Al

Ao dav g1 WAL 8 AAEe Br alloantigen system(Br'/Br)el &
A8 S B39 immunogenicitye Aol HS dolH A s}



Collagen binding

/ Sites domain

@GP | af lla HFPA-S
VIA-2 M Glw/Lys505
A2B1
CD4obL/CD 29

GFP | a

GPIla

COOH COOH

Figure 1. Glycoprotein I a/Ila complex showing the polymorphic site
of HPA-5 antigen(indicated by arrow). In HPA-5a/5b
polymorphisms, WGlu is substituted by Lys in GP la (Simseck et
al., 1994).



Table 1. Six major glycoproteins of platelet membrane surfacel)

GPIb
GPIlla
GPIb
GPIa
GPIbB

CD 109

HPA- 3, 9

HPA- 1, 4, 6, 7, 8 10, 11 and Oe"
HPA- 2

HPA- 5 and 13

HPA- 12

Gov

1) Shih etal, 2003.



A 2F A5 4L Iy

2.1 4947 A%

2004 3€el A 2006\ 2€ 7HA] o mdd WL A FT oAy shA H

Qo Qdste] aw FrT(Fad F 50x107/pu0)S Bolt &4 2L dag &

0

g 23 ol WtEHog #£3 we S EgAd AW A F(corrected count
increment: CCI7} 10x10%/ o) 3 & Bl =2 oz a9}
£, Faw FAd ool (A 130x10°~400x107/ul) S 351

’

S A gxrvToeR dAgstg e AT dxIAY gy HxIFISs &
S 1 A (ethylenediamine tetra-acetic acid, EDTA)E ¥3%3l9 5~10 mE A3t
3 AY A7bA -20TAA Basden, tisdae] d e e A

(anti-platelet antibody)HAME A A13L7] 93t d& HASSA

2.2 23 99

4% $E EDTAZ 238 & &3 @dor RE AR5 #A7](LH 75

0, Beckman Coulter, USA)ZS o] &3} =733},

2. 2.2 3 ¥4 9 A (Anti-platelet antibody)? A

ot
ru {
B>

el

Ao =" 7hEwWe 33 A Y (indirect fluorescent antibody:
[FA)E o] &3ttt &4 d4 el e 4% dAE 089 diadd 7

XA FITC-labelled anti-human immunoglobulin® W& A|7|2 G AnFo =

B\

HAAstel dEsAT. ofd Az FE a9 AT ddd A FHES A}



gt Fdd e 85 e Ao gle ABY dH & AHEstAHh

39 o] 089 g4 7 w9 Na-EDTA 2 mE £33t 1A A% A
WAgE 1000 rpme 2 158 3F AIAIA FFS Aol Na-EDTAS =54
FowA 3000 rpmell Al 1027 HstATH AE3de HEa Jdo] Fe=s F
3 ¥ Tyrodes EDTA-BSAZ 33 A3 H(3000 rpm, 10%). AHF 1 %
PFA-PBS 3 mE Y1 tray mixerdlAd 1087 £E5° F ¥ Tyrodes
EDTA-BSA= 33 Al #3a] Tyrodes EDTA-BSAZ &%
40~100x10%/ueol M =2 zAaA. FA4FH 100 wsh 23 FHA 100
= microplated] & &gslar 37Tl A 1A ¥F& A7l & Tyrodes EDTA-BSA
2 33 AF3ATH3E000 rpm, 13¥). Microplate®] Zt welld FITC-conjugate
(goat-anti~-human Ig) 100 x0(1:20 84 A Wa A& sdA 3083 S A7)
il Tyrodes EDTA-BSA® 33] A& AtH3000 rpm, 13%). ZF well'd 30 %

& goj=d

ok
AT

glycerol-PBSE 25 (# 2 & F B{AA ol & slide 9l
B

% coverglassE Yo 3437

2. 2. 3 Genomic DNA ¢

DNAFZES ét7]918l EDTAZE H7be @A 3 gdwe 2xd98 37T
eFzxA dlEAZ F AE3}E DNA F+% kit (DNeasy tissue kit, QIAGEN
Co, USA)E o] &3att. &9 300 wol E9d+= HAEFE lysis buffer2 3|
A7l # proteinase K 20 WS H7F & 70T A 1083 7Festgdt. &2
200 109 ethanol(96~100 %)E 713 ¥ DNeasy Mini spin columne ® 7]l
8000 rpm& & 133F A4S F A T om 23] A3

22 ¥ genomic DNAE 2 &317] d71A -20CoANAH Wasrwd s



2. 2. 4 Primers A %

HPA-5 ¢ FAX3E a+b-, a+tb+, a-b+9 24 <& &) HPA-5 3 FAA9
A EA WOl (point mutation)”t & A 3t e S primerE FEA 2 3§
Atk (Bioneer Co, Korea). %3 <% primerZ PCR$ W& primer® 23 PCR3&}

+ nested PCRS A A 814 T}

>prl
gaaggaactg tgctctctgt cttcatgttc caagcacttt gcaaatagta aacactcaat ttttgtgtat

tgaatgagca agtaaatgtt cagtgtaata ttagaagtat atgaatccta ggaattctaa gtttaacatg

ttttattact ccagattggc tcctattttg gtagtgtgct gtgttcagtt gatgtggata aagacaccat

>pr3
tacagacgtg ctcttggtag gtgcaccaat gtacatgagt gacctaaaga aagaggaagg

aagagtctac ctgtttacta tcaaagaggt aaaaaaaaaa aaataaacta atagtttaat ttgctttagt

actggtaatt taacttgcat ttggaaagaa aaatttatta ttattgaatg ataatttgca cagatagtat

ggtttacatt tcatcatttt tgaggatgtc cccattaagt tatgatttta aaaatcacat taacaggaaa

<pr4d
aactagagtt gaatgtatag tgtactgcca ttttccatga gaggtctttg aatatatagt ctcttatgca

aataaagcca ttataagtgc acatcgttta ttgaaatatg cacacacaca aacatttgtg tatttctcta

<pr2
gtatcacatg taattttttg cgataaagac aacaataaca gggcaatgct ttcttgttat

Figure 2. Nucleotide sequence of GPla gene surrounding the polymorphic
base at genomic DNA. Primers used for PCR are underlined. Sense

(>) and antisense (<) primers are indicated.



Table 2. Sequences of PCR primers for amplification of GpIa DNA

fragments

gene (primer) 5'-oligonucleotides sequences—3’ size of product

GpI-1I(prl) : ACT GTG CTC TCT GTC TTC ATG TTC

606 b
GpI -1 (pr2) : GCA TTG CCC TCT TAT TGT TGT C b

NGpI -1 (pr3) : GTG ACC TAA AGA AAG AGG

274 b
NGpI -1 (prd) : CTC TCA TGG AAA ATG GCA G b




Table 3. polymorphism of integrin a2 subunit 2

cDNA position Br® BP RFLP Amino acid change”

1648 AAG GAG  MnsI WL vs > PGlu

“The base change from A to G in the Br"” individuals results in an amino
acid change from lysin (AAG) to glutamic acid (GAG) at position 505 of

mature GP I a.

2) Takada & Hemler, 19809.
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2. 2. 5 Nested PCR A A

12t PCRES 3l7] $18te] DNA template 2 gl priz pr29l €% primer
(Table 2)& 10 pMz 3|4t Z4zk 1 wH Y1 HuSHTFE A &S 20
2 g3y, 97]e PCRE& &3-&9(Tris-HCL 10 mM, KCL 40 mM, Mgcl,
1.5 mM dNTP, 250 uM, Tag.DNA polymerase 1 U)(AccuPower Premix, Bioneer
Co, Daejeon, Korea)el| =33 & PCRS A 33t PCRE denaturation 95T,
= &to] 7}t

annealing 55C, extension 72T 1
27 PCR2 1# PCR productE 10u) 3 X stad 2 wdl pr33 prdE 10 pMZ 3] 4]

£ 30%9d A 35 cycles Al &3,
St Y% primer(Table 2)& 247 1 w Y1 B SHFITFE2 44 42 20 w2 g
o] PCRE &89S Ya PCRE ANa3dth. ol annealing &%=+ 139}
=24 51CoA AA8A L denaturation?} extension®] €%+ 139 5L3

3 =

Aoz 3don, A7e zZ+z 184 A3} PCR€ DNA Thermal
Cycler(GeneAmp PCR system 2700, Perkin—-Elmer Cetus, USA)E o] &3 oH

29 97 9389 Bio-Workstation(n-BioTEK)ell A 2 A 3} 9 T},

2. 2. 6 RFLP

PCRE ZZd MEL AdFZAL2WMns1)E A st RFLPE A dste] 4
28 AXAE sgt AFELE AFE PCR AE 2 wol AFEE 1 wW(New

5

.

England BioLabs, Inc, USA.), NEB buffer 5 x, BSA 05 (& =%

o
S

FE F g do] 50 yol HA w

s

537 ToAAM 1A Bt w3 A

- 11 -



2.2.74714% & 23 &=

PCR 2H2 2 pE 1.8 %(w/v) agarose gelel Al 100 VE 3027 A7194% 3
o AFFAAYAE 20 ple 4 % Metaphor agarose gel 9l A o] S G A
B2 100 Vel A 40% ~1A3F &< A7 satds g, d71gsol €
% ethidium bromide &Y A 15%7F H7FE $ ultraviolet trans-illuminator(Gel
Doc BioRad, USA)Z ©] &3] DNA bandE &< 3t th(Figure 4). RFLPolA
AFEL Mns 19 AAEE GAGGEA Fel= 8% i HPA-S 449
S AAsA. AF THAE 274 bpelA 33 bp, 136 bp, 98 bpE W
at/b-%d, 169 bp, 98 bp= & H a-/b+&, 33 bp, 136 bp, 98 bp, 169 bp & U

band’} 257 ##EEW a+/brP o7 FEISA T

274bp genomic DNA fragment

33bp 136bp 93b
(Br’) HPA - 5a ! ! |
T GAGG
169bp 98bp
(Br") HPA - 5b | l

Figure 3. Illustration of restriction sites of PCR fragments for RFLP and

typical result of HPA-5a/b typing.
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Table 4. Detection of anti—platelet antibody in multi-transfused patients

) ; unit of duration anti-platelet

patient No. “age/sex PLTC  (month) frequency ~PLT(/uf) antibody

1 53/M 16 1m 2 4,100 N

2 79/M 83 Tm 9 22,000 P

3 60/M 24 1m 3 40,000 N

4 55/M 10 1m 2 68,000 N

5 64/F 116 2m 15 22,000 P

6 64/M 50 5m 11 36,000 P

7 T1/F 56 1m 7 44,000 N

8 75/F 111 2m 15 55,000 N

9 65/F 15 1m 2 21,000 N

10 47/M 30 1m 5 29,000 N

11 41/M 190 5m 27 69,000 N

12 48/F 53 1m 6 65,000 N

13 43/F 150 4m 18 31,000 N
* Age (mean * SD): 59.3 = 12.3yrs, M:F = 7:6.

*%x PLT: average peripheral platelet count during transfusion (reference
range: 130~400x10"/10).

%% P positive, N: negative.
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3. 2 PCR

At 20, AN ET 358 5 & 5549 A A genomic DNAE 2 3t

o] PCRE A3l % 18 % agarose gel2 A7 FE3e] s Ay ZE 74

A 274 bp bandZS &<l 3]t}

300 bp —>

<«—— 274bp
200 bp —>

Figure 4. DNA fragments of GPI a gene amplified by PCR. Marker:100

ladder. A region (274 bp) in the genomic DNA, in which the HPA-5

polymorphism is located, was amplified by PCR.
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3.3 PCR $%4E& ¢ RFLP 29 &%

GAdde A4a9. & 5599 da@ So|d9 HPAH

RFLP 382 & a3 =
9] F WA (genotype)S Table 59 221 Figure bAE 4% ZAZFE Hol=

ghabatel i3k A71dE Aolw| Figure 5BE 43 37 Ao A79Y
& Aol

A. M

150 bp_

105 bp—> «—— 136 bp
95 bp—> «— 98 bp

40 bp——> «—— 33 bp

M1 2 3 4 5 6 7 8 9 10 11

«— 196bp
¢ @3!5pr

< 98 bp

«— 33 bp
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Figure 5. RFLP analysis of HPA-5(a/b) alleles DNAs amplified by PCR.
Metaphor agarose gel(4 %) analysis of digested PCR products from
Br genotype cases. A: a patient group. All Lanes show the
HPA-5(a+/b-) pattern of DNA fragments digested by Mn/¢1. B: a
normal group, Lane 1, 2, 3, 4, 5, 6, 7, 9 show the HPA-5(a+/b-)
pattern of DNA fragments digested by Mn/ 1. Lane 8, 10, 11 show
the HPA-5(a+/b+) pattern of DNA fragments digested by Mn#1. M;
the PRA marker(M&D, Korea).

- 17 -



3.4 HPA-5 #3843 Wx =4

Table 7oA ®5o] wWele] HPA-5a/a®l TEHFIAE teF 80%, 52U
HPA-ba/a®l 53 HFA+ digf 55% 2 ZAHAT. a9 HA9¢e 94~98 %
2 Weld $mn} vk §R<leld HPA-Bab MEE 1.9-66%= Wl v
gl mle B oz AHAIL, A9 HAee B~4L2%E FF3 =4 vEY

2 A HAT @<l @l A= HPA-5b/bh s3I AE e
Aoz #AHJY. ol AFoA = HPA-ba/a’t 94.5%, HPA-5a/b7} 55% =
™ HPA-5b/bi= ol e A-¢ w7t = ## 5 A &kt (Table 5).
oo x3td 20 49 FATAME dFde T 24 FAE LS 3
o] 33 bp. 98 bp, 136 bpell A Z 8l HPA-5a/a homozygotes® e on 3
AL AAsA XS o 108 BT 33 bp, 98 bp, 136 bpell Al ## = HPA-5a/a
homozygotes® YEFST. 1 ¢ &% #HASES B 2 78 EF HPA-ba/a
homozygotes® &5 o (Figure 5A). T3 AN+ 3HEE 3249 33 hp.
98 bp, 136 bpolA ## = HPA-ba/ad o=, U™ X 352 33 bp, 98 bp, 136 bp,
196 bp® ## = HPA-5a/b &, heterozygotes® %A o HPA-5h/be o=

TAAE #AEA v (Figure 5B).
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Table 5. Genotyping of platelet-specific antigen, HPA-5

Patient Group

multi-transfused patients Normal
- - non-transfused G
antibody No antibody . roup
. ) patients

formation formation
atb- 3 10 7 32 94.5(%)
a+h+ 0 0 0 3 5.5(%)
a-bh- 0 0 0 0 0.0(%)
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Table 6. Genotype frequency and gene frequncy of HPA-5

Genotype frequency (%)

Gene frequency

a+b- atb+ a-b+ a b
multi-transfused pt. 100.0 0.0 0.0 1.000 0.000
non-transfused pt. 100.0 0.0 0.0 1.000 0.000
normal 91.4 8.6 0.0 0.957 0.043
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Table 7. Comparison of genotype frequency of HPA-5

HPA-5 Genotype Frequency (%)

a+b- atb+ a-b+

A5 95.5 4.5 0.0
KA 98.1 1.9 0.0
H sd 94.0 6.0 0.0
Whites® 79 19 2.0
Japanese? 93.0 6.0 1.0
Brazilian® 64.9 35.1 0.0
Amazon indians? 92.6 7.4 0.0
Cameroonl® 56.8 39.6 7.6
CongolD 52.0 42.4 5.6
this study 94.5 5.5 0.0

3) AE3 5 1997.
) AWM= 5 1995
) Kim et al, 1995.
) Kim et al, 1995.

@ O1

Tanaka et al 1996, Fujiwara et al., 1982.

7)

8) chiba et al, 2000.

9) chiba et al, 2000.
10) Halle L et al, 2004.
11) Halle L et al., 2004.
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Hel M g 2AHAEHE 3 genotypingsS A FAT F A
tt. 49 AEH ¥ (serological typing)$! immunofluorescence test(Schneider
et al, 1981), mixed passive hemagglutination method(Shibata et al, 1981),
monoclonal antibody-specific immobilization of platelets antigen assay(Kifel et
al, 1987, Kifel, 1992), modified antigen capture ELISA(Mcmillian et al, 1987)
52 genotypingd A AHE A FIFTE Esta Ak ol # 3 FHEH

! N7 = g Fddo Ai(AES 5, 1996). X 7f

1‘
i)
2
rir
N
N
N
N
i
o,
k1
)
d
N
N,
[

T2 HSHe AUyt e &9 (rare human anti-sera), d& E9
HPA-5b, HPA-la®} £ <o did Fdde 73717 s ofdoh= st
w4 PCR WHE 7[dte = sto thdst HPA typing techniqueo] %o| 71
o] Atgxa Ut 2 AFd = PCR¥} RFLP WHe Hlgoz HPA-59
genotypingS #4sle]l, 4% S Qo] HiE A9 EAE HHE
TFHEE 2 sl

A AR FHH T, T W] e e Hes wel: Brf

4o
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Analysis of G/A Polymorphism of Glycoptotein
Ia(HPA-5, Br) in Multiple Platelet-transfused Patients
Using PCR-ASRA

Lee, Chae Jin
Dept. of Biomedical Life Science
The Graduate School of Health and Environment

Yonsei University

Platelet transfusion, which is the only means of curing reduction of platelet,
induce transformed alloantibodies due to the mechanism of immunity. Human
platelet antigens (HPAs), known to stimulate the immune system, have varied
amino acid sequences in individuals or ethnic groups, and induce various
immune responses by allelic polymorphisms in the respective gene.

Recently, alloimmunization to human leukocyte antigens (HLAs) has been
decreased by application of single donor platelets(SDP) or leuko-depleted
platelets to patients who are not expected to yield any practical results from
platelet transfusion. Platelet refractoriness among the patients treated platelet
transfusion is often seen in the hospital. However, until now there are little
reports about correlation of platelet specific antigens and alloantigens.

To identify correlation of genetic polymorphisms of HPA-5a/b(Br”?) and
thrombocytopenia, I examined a point mutation of Gp Ia gene using
PCR-ARSA technique and detected anti-platelet antibodies among the patients

(20 persons) associated with symptoms of thrombocytopenia through laboratory
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analysis. The genotype of HPA-5(Br) in a patient group of 20 (13 persons
with platelet refractoriness after two times or more platelet transfusion and 7
persons with severe thrombocytopenia regardless of present diseases) was all
a+b- type. In addition, analysis of the genotype of HPA-5(Br) in a normal
group of 35 exhibited that 32 persons were the atb- type (91.4%) and 3
persons were the at+b+ type (8.6%). Analysis of anti-platelet antibody
exhibited 3 positives and 10 negatives among 13 patients who had platelet
refractoriness after transfusion two times or more. The genotype of
HPA-5(Br) in the positive and negative patients shows all the a+b- type.

In this research, I have investigated antibody formation in patients requiring
repeated platelet transfusions. Although the genotype of HPA-5 a/a is more
frequent in the Korean population, possibility of anti-HPA-5b antibody
induction caused by HPA-ba+b+ can not be completely excluded. 1 did not
observe any differences in the G/A polymorphism of Gpla (HPA-5) among
the patients and neither in other genetic polymorphisms of Gpla among the
normal or patient group. The results in this study suggested that there were
no significant correlations between the incidence of thrombocytopenia disorder
and the G/A polymorphism pattern in Gpla(HPA-5).

Key Words : Platelets transfusion. Alloimmunization, Human platelet antigen.

Genetic polymorphism. Allele-specific restriction enzyme analysis.
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