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Table 1 Human platelet antigens
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Nak? >99.9 95.0 GPIV CD36 7q

o7V L L, BEESSE SN AV—7y Mz HLA
AW RS HPA PURRIEIC O W T oHFIZ
T, RIFEICBW TR A&, - o
FBEEOE W, BREE HLA - HPA SURFRFHFENTETH
4 immunocomplex capture fluorescence analysis
(ICFA : DI'F, ICFA %) #B% L 72. ICFA #:1, Lu-
minex ¥ — X7 L £ |2 antigen capture {EZIGH L7277
BT, ORI & BOS S /MRE AL L, HLA
7 T A1 FRIMVIMRIENE & > 8 7 IR ' ) 7
U —F Pk % #4722 0 Luminex #GE — X
T, ZRBOPUSE TR G 2 R R L,
Luminex*100 (Luminex, TX, USA) #fw/z7o—
FA MA MY —fFHIC L o THYE — X L 72 PR
PR AW A RIS 5 2 812k ), fMMEEo
YU PR oMiN B L CRERMAEET 2179 Hik
Th 5. A, EBERBRIHEIGT 5 2 L5 anti-
human immunoglobulin lymphocyte cytotoxicity test
(AHG-LCT : LL'F, AHG-LCT #) 124t % HLA 7%
WERBOERERE LOIfFsn s, T/, REIMHE
AT 5E/ 70—F VHEOMHEL LTI LILD,
HLA $ufk & [a] g 12 0k BkPU)E human neutrophil anti-
gens (HNA) (26§ 2 VUKD 2479 % &, WAV
IS ST RE % HAMTTH 5.
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TN IR 72 38 A VR /ARG A i R 3 L7
X b, HLA bk % & & IfdE 50 Bl & O HPA $iufk % &
i 20 1% H T ICFA 0B HEIZOWTRET L
72. HLA ¥T K 13, AHG-LCT #:, FlowPRA" Class I
Screening (One Lambda, CA, USA, EL'F, FlowPRA),
LABScreen® Class I Single Antigen(One Lambda, CA,

USA, LUF, LABScreen) % v C##T % 47>, ICFA
Lo RE I L 72, 72, HPA bk, MPHA
1 (anti-HPA MPHA Panel, Olympus, Tokyo, Japan)
B X T, National Institute of Biological Standards and
Control (NIBSC) @&t 7 1 b 2 )L 1232 % monoclo-
nal antibody-specific immobilization of platelet anti-
gens (MAIPA PLF, MAIPA #)? %%t L C, ICFA
HEORERE L7z,

ICFA #12 X % HLA - HPA RO TlE, /SR L
& LCIvME % vy, HLA $iifk % &€l 20 41, HPA
Ptk % & &I 20 6% 72, £ 72, ICFA %:0 HLA -
HPA Hifke it BEid, MPHA EOMMBRA £ THML
72 8 M DMk % Tt L 72, T HPA-5b & $T Nak®
OMMEEIZDOWTIE, MPHA B:0oBHER LY 4
AR L 72 2 M oMk & v TiaT L 72,

ICFA #:% /2 HLA RS RRICB T 5 HLA
PROMI TR, 74 L & L THIMER% Vv, FlowPRA
(2 TR ili HLA-IgG HUfk A3k Y S 17z B35 1Lk 30
Bl& 7z, F72, ICFA #:0 HLA Pifki & IC >
W, AHG-LCT #OMIBRF L 1) 4 £ X O° 8 A
L7z &g 7 W% T AHGLCT 3% & ik L 7-.

2. E/70-FILitk

Table L 12 ERIM/MBUR 2R3, TS DI/
VOB & M/ IMRIERE 7 © S 7 BICRELTWS I 0
5, CD36 (anti-GPIV, Clone : FA6-152, IMMU-
NOTECH, Marseille, France), CD49b (anti-GPIa/IIa,
Clone : Gi9, IMMUNOTECH, Marseille, France),
CD61 (anti-GPIIb/IIIa, Clone : SZ21, IMMUNOTECH,
Marseille, France), CD41 (anti-GPIIb/IIIa, Clone :
P2, IMMUNOTECH, Marseille, France), CD42b
(anti-GPIb/IX, Clone : SZ2, IMMUNOTECH, Mar-
seille, France), HLA 7 5 A I (Clone : W6/32) |24
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Fig. 1 Overview of immunocomplex capture fluorescence analysis (ICFA). Six types of bead (Luminex
bead Lot Nos. 121, 125, 126, 127, 132, and 137) were coupled with monoclonal antibodies specific for CD36
(GPIV), CD49b (GPIa/Ila), CD61 (GPIIb/IMa), CD41 (GPIb/IMa), CD42b (GPIb/IX), and HLA class I,
respectively. As references, two types of bead (Luminex bead Lot Nos. 138 and 139) were coupled with
human IgG (positive control beads) and BSA (background beads), respectively. The bead mixtures were
incubated with lysate and subjected to flow cytometric analysis. Platelet glycoproteins, HLA Class I

molecules, or antigen-antibody complexes were obtained by solubilization of platelets that had been

reacted with a patient’s serum.
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3. Luminex E—X

8 fi¥fi» Luminex ¥ — X (Luminex, TX, USA) %
HE L, CD36, CD49b, CD61, CD41, CD42b, HLA
75 AR E 7 7 a—FVbifkE 6 gD & v —
A (Luminex bead Lot Nos. 121, 125, 126, 127, 132,
B EhEEG 37, 72, 2ffioar tu—
WE—=XE LT 2RIk Y Pa—LrE—X (Lu-
minex bead Lot No. 138) 2t + IgG (ZYMED, CA,
USA), Ny 27 7 5% F¥—2X (Luminex bead Lot
No. 139) 12 BSA (FrV Serologicals Proteins, IL, USA)
%%ﬂ%‘ﬂﬁ‘*’*\’éﬁ‘f: T/ 7u—F kB X2

v ba—viX, Luminex OFfHF~=2 7 VIZ L7255
TE—XITHESET.

HICADLETC2HEOY — X3 v 7 A% F L7z
—771& HLA - HPA $tfRiRib A <, 8 o v — A% &
NZNH 1.2 x 108/ m1 12 % B ARICSERERA L CREL
72, 9 —HIX HLA fuffit A (HLA 287558 & R
M) T, HLA 7 F A 155 FId9 %€/ 7 a—F v
RERAESERZE=X, b IgG 2/ SELE—X,
BSA & 8= X &2 Z 2N 4x 1018 /ml
2% ZRRICSRRG L TR L 72,

4. ICFA : HLA - HPA Hi{AFIEFH&H

Fig. 1 \IC ICFA D FE#Z/R9. HLA - HPA ¥ f ¥
¥ TEAD FF— X 0 Kk 5m] % EDTA$RIML, 1,800
g TH5 4 L7z, i (platelet-rich plasma : PRP,
% M /NUIMLAE) 50ul % 967 = V<4 71 7L — |
(Greiner, Frickenhausen, Germany : 96 Well Polysty-
rene Microplates 300p! U-bottom) (2%, 0.5%EDTA-
PBS (pH6.0), 200ul (2T 2,000g, 2 %3m0 & 2 P
% 2 AT o THREI/ML (i REL, 5 1x1070) %
FEEL 72 BMmE - BT v b a—vIiiE % 25
FoMmz, 37C T30 4 MKE S 005% Tween
20-PBS (ULF PBS-T), 200ul 12T 2,000g, 2 432
X Bk % 2 ATV, lysis buffer (0.005 M Tris, 0.25%
TritonX-100, 0.9% NaCl, pH74) % 50ul Mz, ik
T 10 ZrfldRE L 228 5 Wi b L 72 1%, 2,000g T 5 453
[>L72. HLA - HPA it A @ Luminex € —X 3 v
7 A% 5ul BL, & 57U PBS-T 12T 50 fEA R L
72 PE #Z##t e b IgG $i4k (Jackson ImmunoResearch
Laboratories, PA, USA) % 50ul Mz 7296 7 = V<
4707V —F (Whatman, NJ, USA : UNIPLATE
V-bottom, 96 wells, 250ul) {2 ¥AAL L 724k 5.0
L3 30u] Nz, 37C T30 B X872k, =i
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T 10 2 BRE L 223 JUD S 872, S iRE & %
i L 72 Luminex ¥ — X% PBS-T, 200u! (2T 2,000
g, 2 ST E B EF 2 {7, PBS 4 50ul I 2T
WY — X % FifilE &4, Luminex*100 (Luminex, TX,
USA)IZT7ua—H%4 b X MY —f#H %47 > 72. HLA -
HPA [EF#ETIE, FE—X% 10004 XY FETH
v ML, K= XOHGHE median i % JE L 72

5. ICFA : HLA = E &R

HLAY A ¥V 7FEARD FF— X ) KW 5ml %
EDTAFRIML7z. 96 7 = V=<4 2727 L — b (96 Well
Polystyrene Microplates 300ul U-bottom) Z Tris-NH,
Cl % 200l 533% L, EDTA I 250l %01 2., A1,
7CIZTCTI0 I Sd72. 05%EDTA-PBS, 200
ul 12T 2,000g, 2 435E 0 & A 887 2 ATV, B
Mm% - Btz > s e—niiE % 25u 3202, 37C T
30 2 RS & €72, PBS-T, 200ul (2T 2,000g, 2 4%
DN & B3k % 2 AT\, lysis buffer 2 50ul Mz, &
T 10 MR E L 2o isfb L7-#, 2,000g T5
Grais L7z, HLA U (HLA 28224 iR )
® Luminex E—=A3I v 7 X% 5 BL, H 50 Lo
PBS-T (2C 50 f5A R L 7= PE #&akbt e b IgG Hifh% 50
wmz7z9%2=ziv<4A27u’sL—1F (UNIPLATE
V-bottom) (2 W Ak U 72 Mok o 30 3% 30l % .,
37C T30 /M BUG & & 7- 1%, ZEiRT 10 HMRE L%
5 RS Sz FURPVEE A % i L 72 Luminex
¥ — X% PBS-T, 200ul 2T 2,000g, 2 4@ 02 & 53k
%% 2 47V, PBS % 50u iz THOGY — X % BTl
&4, Luminex“100(Luminex, TX, USA)IZC7a—
FA M ANY—EH 21T o 72 HLA REEE&RERTIE,
HEE—=Z&R 104XV PETAT Y ML, HFE=ZXD
HYGHRE median fE % W E L 7-.

6. Cut-off Index

) %€ J71%:1%, LABScreen Single Antigen (2 CTflif &
NTWBEHHEAB & O R % w72, Cut-off Index
1, &Y — 20U median ff % v, Bk & Bk
Iy M= VIFEICBITEEMEE Ny 7 755 2 F
DOFEHN S Index (LLTOFERX) 28HL, 2001
DG EEEL L=

(MRS ~ Btk o » b e — VIIEEIE) ~ (&
oy 727y s F-BEay ya— g Ny 7 7
5%V F)

B R

1. HLA - HPA Hi{AFEIERH

BRI & 73 AV I MRS S LT 34, i
DFFFMEITTHIL T 2 PR 2 Fie 3 5 © — A PEbufk
BEMEHRL TV D720, FWHERED RO Sh
72. ICFA 12 X 5 HLA - HPA buffFBs R OGS C

719

Table 2 Reactivities determined by MAIPA, MPHA,
and ICFA in 20 serum samples containing HLA
antibodies and 20 serum samples containing HPA

antibodies
MAIPA MPHA ICFA
Positive 39 40 40
Negative 1 0 0

Validation study shows that there were essentially no
discrepancies among the results of these methods except for
MAIPA. The specificity of antibodies undetectable by
MATIPA was the HPA-3a.

&, 7530 & LCIiMEE BV, HLA PRz & el
20 B, HPA itk & il 20 1% Fv72. ICFA i
2 X % HPA YRS E M OEE T, HPA-1a, -2b, -3a,

-3b, -4a, -4b, -5a, -5b, -6b, Nak*|ZxI4 5Pifkico
WTKEE L 72, HPA-15 ¥ A7 223§ APk 2 i3
%7212 CD109(Clone : B-EAT MBI RE/ 70—
FAYRE S S — X 2R L7725, $i HPA-
152 B X OPL HPA-15b # AF$ 5 2 L IZHIETH Y,

RSB DB TERHh o7z ICFAHEICL 5 HLA -

HPA Bk OMIREE 2 #7235 729, ICFA 2K %
MRS % MAIPA #:, MPHA 12 & A M & e
BL72& 25, MAIPA 3028\ T 40 Flid 1 BlASke Pk
LSNPS, BHEORFICB W THEEIZED
SN7eH o7z (Table 2). MAIPA ETHRIETE o
72 PR ORI PT HPA-3a TH - 7.

Fig 2 [ L 7-#efk % Bv 72 ICFA #:12 & % HLA -
HPA HiAM IR OBGHER %78 L7z, MPHA 0
HBRA % THR L 72Mufk % T HLA $ifk3s X 0YHPA
PR OB %47 - 7258, ICFA 13 & ToRRED
HLA HifkB & O"HPA btk il 45 2 L A5 RECTH -
72 TR RIENCB VT, CD41 (Clone : P2) 124
R E ) 7 a—F Wik S S €750 GPIIb/Ila
KA E— 213 P0 HPA-3a 1233 2 BHHEKBE AT & & A%
57572 (Fig. 2). ¥t HPA-3a DMBIRES FiF 579
2, CD61 (Clone : SZ21) \ZHF# A€/, 7 u—F)L
itk z KA S €729t GPIIb/Ia #5 & € — X &2 8N3 %
XY, EREICH HPA3a 2§ 5 2 L s hE
\27% - 72 (Fig. 2). ICFA 13T HPA-5b 3 X Ut Nak®
# B ETORREO HPA ditk% MPHA ¥ & [A#25E
DKETHRINT 2 Z LA EETDH - 72. HLHPA-5b
B L UV Nak* ORIEE % 729 % 720, MPHA 0
MR X D 4 f5AR L 72tk & Bl Tieat L7288,
ICFA #:1% MPHA & R L C 4 5D EBHIRE A
WZ E RSN (Fig.3).

2. HLA XEBEAHER

ICFA 12 & % HLA $ufitrit o i) T3, FlowPRA
(TR fili HLA-TgG $LfR 258 i S 7z B 1 30
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D 1atb- 2atb- 3a-b+ 4atb- Satb+ 6at+b- Nak’+ A11, 24 B39, 52 Cw7
E 1atb- 2a-b+ 3atb+ 4atb- 5atb- Ba+tb- Nak®+ A26, 33 B44,54 Cw1

Fig. 2 Detection of HLA and HPA antibodies by ICFA using antiserum samples diluted below the detection limit
of MPHA. ICFA was capable of the specific detection of all the relevant HLA and HPA antibodies with a high
fluorescence value. A cut-off index of more than 2.0 was used to identify samples positive for the antibodies.

BT, R TH 5 HLA PR RO/ 0 vz H
v, ICFA I Toe 20 Al B & 2 L 72/ 2%, 30
Bl THBEETH - 72 (Table 3). —F, F— 32 %
HWT AHGLCT #:% %t L 72455, 30 Bl 6 434t
K DHIZFGW UL AT S 7z (Table 3). AHG-LCT
BT THL x DARITIEH D B 7z 6 B, ICFA 3
B THENFE Y Cutoff Index Z /R THIKETH - 72.
F70, HEETH S HLA JUR 2R 2wk )V E DR
o, ICFA #, AHGLCT #EWwWiIhohETheTk

HTHo7z. ZOBFIMIE 30 FlIC>WT, FlowPRA
3 X " LABScreen 2T HLA ¥R RAE % 1T o 72K R,
30 Bl THBEHTH -7z (Table 3).

Fig 4 12 ICFA EOMMEEEIZOWT AHG-LCT &
W L2240 %2R L7, AHGLCT B:omHBEA LY
4 BB L ON BRI L 72 B ik 7 6% Hv, JREkT
5 HLA PUB &30/ 83 L E AR Z I L 72
FER, AHGLCT oM MBRA & ) 8 57 L 7= g i
7 BT LTS RIGATRBD b2 L b,
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Fig. 3 Sensitivity for the detection of anti-HPA-5b and anti-Nak® by ICFA.Antiserum
samples were diluted from the detection limit of MPHA to a fourfold dilution and
subjected to ICFA. The sensitivity of ICFA for anti-HPA-5b and anti-Nak?® was verified to
be >fourfold higher than that of MPHA. A cut-off index of more than 2.0 was used to
identify samples positive for the antibodies.

Table 3 Reactivities determined by AHG-LCT, FlowPRA,
LABScreen, and ICFA in 30 serum samples containing HLA

antibodies
AHG-LCT FlowPRA LABScreen ICFA
Positive 0 30 30 30
Weakly positive 6 0 0 0
Negative 24 0 0 0

ICFA was validated using 30 serum samples containing HLA antibodies
that were detectable by FlowPRA Class I Screening. There were no
discrepancies among the results by FlowPRA, LABScreen, and ICFA.

ICFA #:i3 AHG-LCT # X v 8 5Ll EHIRED E <L,
FlowPRA & [FREEOKIKETH - 7-.

x =

5L, HLA PUROBRINC B W T 70 —H 4 M X b)) —
IS U7 B HLA BuARAs iz S, R HLA
PiEAZ~ 4 70— XA L3 s w7 fEE
FeHURERe, Luminex* @ & 9 ZBHA OB AIZ L ) HLA
PRDOMII B o720, Lo L, Bl EL
INA ZV—T v b7 HLA 7w AREEE° HPA Pk
BHEIZOWTOHREIF SN TV AR,

HPA $ifRZ M3 % ik LC, bAETId MPHA
PIDERTH Y, WfE2rORHEEIC HPA dufkz B
FT5HFEELTALHwWSLNRTWS, Lo L, HPA
BEPURZ A LT 256 HLA k% g
LT b A% L, MPHA 7200 ClRitiko 2k %
HEd 52 WY A% 5. MAIPA 1%, HPA
PURDIBAIES WS RTE Y, oI, £/
70 —F Pk H o TR 7 v 82 e <A
a7 L — MIREE L, BERPUREIC T HPA Stk
W 2 5ETHBY. MAIPA 13, B & 25w < g
JRWFERYED HPA SURZ TS 5 2 L ASWTRECTH 5 25,
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4.00 @ panel A vs anti-A26
. =] i-
300 F : panel B vs anti-B5
% z Bpanel C vs anti-A24
i o E' H 3:. i
'E 2.00 Z Z Opanel D vs anti-A2+A24
S g g @panel E vs anti-B51
5 1.00 > &
3 g g Bpanel F vs anti-B40
H = Hll7 =
0.00 2 e g Bpanel G vs anti-B7+B22
NC Samplex4 Sample x8
HLA type
A A26, - B39, 61 Cw7
B A24, 2 B51, -
C A24, - B60, 71 Cw7, 10
Panel D A2, B61, 62 Cw7
E A24, 2 B51, -
F A24, 26 B61, - Cw9
G A11, 24 B54, - Cwi1

Fig. 4 Detection of HLA antibodies in diluted antiserum samples by ICFA. Serum samples
containing HLA antibodies were diluted to a level not detectable by AHG-LCT and were
tested by ICFA. The sensitivity of ICFA was verified to be >eightfold higher than that
of AHG-LCT, which is comparable to that of FlowPRA Class I Screening. A cut-off index
of more than 2.0 was used to identify samples positive for the antibodies.

T/ 7 u—FIVHURDSEEET B MV MRIERE 7 > 3 7 B
DT b =7 L7 aPikrHia LT MAIPA A7 L
HhOWBAER, B/ 7u0—F VPRI Y =7 E 7Ot
PRI AEHE LTV B 720055 E ) DF\ W HPA-
3a %o EOPUAIMIN T E R WIHED D 5. 72, MAIPA
DUIBMEDEME CTRAICIRE 2 289 % |, B L2
BB HVETIH 5. Campbell 513, modified rapid
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