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FERZERAN DU 2 IV 7o PURERIER (HNA) HUABRAE DB

ArgERY, ANERERIEYY, EERIEY, AMRIERY
1) 5K F R AR R A R
2) IR ESRAAR B
3) IR ESRAER AR R SRR AT B A I BERL 3B /N JRE

t MM BRYUE (Human Neutrophil Antigen, HNA) (2R 2 PifklZ, RGN/ H O s
Mearrh BRIEARESS, e Ak i (Transfusion-Related Acute Lung Injury, TRALI) 7% &
DOIFEIMEREIMEIEH DI & 725 2 EDA ST 5, FIHNAFUADR I IIHE 4 DR kD)3
MOST0 505, REMETHEMNZRTEGHAEINTORY, D7 R A& IFBRERR YU 2
O L OBREIEDOFE 2D, MR LR 70 b7 A 7285 U7z, Bl i OFkEk
ZHWE 70— A F A MY —IC kB REH00R e (IF-FCM) ¥ &R 2 i L, [F-FCME
THEM SN A Pifk & AU REEZ R THUE, 8 X OIF-FCMEETIXFE T & 720> 7 JtHNAYUAD
FE L, FIHLA-WWUADERZHIET 5 Z LD FRETH > 7z, MEERTD/ SV ERIER D72 &
DRRIMAALE, HEOME T R TOYUEDS LIRS, BREEMEH, JUERDSE T

EEVIRMEZ > T05, 5B DRERZERL, WRT 22 L CEMATR AL Z B
L, BRTOEMELZK>TW»5,

=x
i BkPUE Human Neutrophil Antigen (HNA) (21%, HNA-1a/l1b, HNA-2, HNA-3a, HNA-
4a, HNA-5a, 9aZ E035 2 ), 2o OFUEICHN T 2 JTHNAYUIRIS, FREGENEYY 72131
PEPEAF R BRI RED D R0, A At ikE % Transfusion-Related Acute Lung Injury (TRALID®7®
DFERE 75 2 EDBASNTV S, BTSN A HFHNAFUARELIZIZA 7Y —= v 7k L
LG, WFhERZ 08 L CRga0t e L (Granulocyte Immuno-Fluorescense Test, GIFT)?,
70—YA F X M) —=THomd2h5%ks, ilZHNT72—YA4 X ) —ToMd 5% 0
Yttt (Immuno-Fluorescense Test by Flow Cytometry, IF-ECM) " 23% < Dk THIW 6
NTw 3, HHNA-3adifED B IZ 1ZGranulocyte Microagglutination (GA)'™23G#TH 5,
¥ 72, Fi P @ & vwMonoclonal Antibody Immobilization of Granulocyte Antigens Assay
(MAIGA) P25t & L CTHOWHNTW S, L L, 05 OBERIZ TS Fiftiid ko

il
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BOREHD S XOVIFHERDSAEETH D, MR A T ER T BE I BRG] 2 29 5, WA S S22
BL% L, SR - AR S DRIMBIZD 2\, FARBRENRTE R ED% . KL
TP P IRDRAFRF NI BN A~ 1 B &5 <, AR R B % C R0 O S BIRE ORI NEET
Hb, ZOLY, INoDMEZRRTE 28 LITEZRE L, HURORNRADIEE, #H1Ek
DL, D ROMGE THEBOYUEDFREDIRE, X7 — IS BBEDORED IRE L Hidf rh BRIk
AP V)=V THEDTA I A T BRI LD THRET %,

A
1. Immuno-Fluorescense Test by Flow Cytometry (IF-FCM)

i Hh ER P ASHNA-1a/1a, HNA-1b/1b & X X HNA-1-nulld 3 & 4 7D @ A2 5
EDTA-2Naim AR 2 $R I L 72, 2406 DI ERIT T X THNA-2B 1k TH > 72, 3947
DIMHE60 p LITH L TZNZ3UMiE30 u L2 k6, 4°C, 307G S ¥ 7z, WAl (Lysing
reagent, Ortho Diagnostic Inc, Raritan, NJ) T#lIfif%, 0.1 % BSA (Sigma Chemical Co.,
St. Louis, MO) &0.1% NaN,; #MPBS (0.1 % BSA-PBS) T2 My L 7z, #HgIZFITC-
conjugated goat IgG F(ab’), anti-human Ig (Invitrogen Corporation, Carlsbad, CA) %
mZiE4A, 4°C, 304G &8 72, 0.1 % BSA-PBST 1 [m|¥:##, FACS Calibur (Becton
Dickinson [BD], Franklin Lakes, NJ) %M\l E DOEZ 50 L7z, BEEay ba—
Ui (NS) (TIZABRIMEEZ V72, BEFINE (PS) DItz /R a0tisEFIo, Eika v
Fa—viE (NS) OB H:Z 733 HEIEEFIIC A3 % Relative Fluorescence Intensity (RFI)
Z KD, IMEDIHBRITN 2 JER B BOG %2 Z L CRFID2.000 b2 f v BREUA M & e L
7z (RFI= [FI of PS] / [FI of NSJ),

2. FERERHETIROER

PR ERPUR D ¥ 4 7HSHNA-1a/la (HNA-2F3M:) & HNA-1b/1b (HNA-2851%) Dk
AN72> S EDTA-2Naims R Z 8- L 72, MR D> S, 5 BRD398 % DL & X 40 2 BRI Bk 771 %2
WL, FHARSDHEICHEL ZNFN3% sucrosedm0.9% NaCl (R 7o —ZfiEK) I
4x10° cells/mLi s C4°C, T2WMHIEME X7z, Z OE/ECirh ek EDOHNASHLA-T
7% EDHURDIMINENED> & R LT %, 800x g TLO/rfihad.0nf, fli L7<HNA (eHNA) &
HLA-1(eHLA-I) % &4 9 % fEkiEkal % (Extracted Granulocyte Antigens, EGr) z $HL L 7=,
EGriZCentricut™ U20 (20,000 daltons filter, Kurabou Co., Osaka, Japan) % H\>T800x
g Tl L, 1 mg protein/mLiEE IC#M L, HNA-1a/lafg: (HNA-2F51:) FERIBRD 6 D
la-EGr&, HNA-1b/1bfa1E (HNA-2F;1) BRIERD> 5 D 1b-EGrz /£ # L 7z, la-EGricid
la-eHNA L, 2-eHNAE XU ZDfthideHNA & eHLA-1%Z&H L C\»5, 1b-EGriZix1b-eHNA
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&, 2-eHNAEB X U Z DflideHNA & eHLA-12&H L T\ %, EGrid it L —30°ClTimi i A

L7,

3. &/ 70— IinfEdDCarboxylated microspheres\D#E&

MicrosphereD ¥ (F5) &, AT EE/ 7u—Fyifk (MoAb) Dfflé+E%Table 1
278 L7z, Microspheres 1%, ZNZFNEHT % 2 BEOOEDOEGHIRL 5 100FED M I
n<TEH, {4 dDMicrosphereDikil 23w TdH 5, 4 MlFk 4 (3 11HE B DMicrospheres % i
A L7z, Mouse myeloma IgG, (mlgG,, negative control) (Zymed Laboratories, Carlsbad,
CA), B X UHNARE T 7 7 a—F ¥tk (MoAb) @ 3G8 (FcRIlla/b, HNA-1) (BioSource,
Chicago, IL) , TAG3 (FcR II a/b, HNA-1) (we produced)'?, TAG4 (HNA-2) (we
produced)'”, 7D8 (HNA-2) (Kindly gift from Dr. Stroncek DF, NIH) % Zh ZFn %7 %

Carboxylated Microspheres (Luminex Corporation, Austin, TX) (ZTwo-Step Carbodiimide

Coupling of Proteini: (Luminex Corporation, Product Protocol&lf) ThE& L 7%,

Table 1. Microspheres, antibodies, and antigens immobilized using the monoclonal

antibodies
Number of | Monoclonal antibodies| ;o0 Antibodies (IgG) *for eHNA/eHLA
microspheres (IgG) clone

101 mlgGl la-eHNA
a-e

102 3G8 (CD16) Biotinylated anti-CD16

103 TAG3 (polyclonal Ab: goat IgG)

111 mlgGl

112 308 1b-eHNA RPE-conjugated streptavidin
(CD16)

113 TAG3

el migG1 2a-eHNA RPE jugated anti-CD177
a-e -conjugated anti-

le2 TAG4 (CD177) clone: 3H1954

123 7D8

141 mlgGl Biotinylated anti-HLA-I
eHLA-I clone: W6/32

142 MEM 147 RPE-conjugated streptavidin

mlgG,;: mouse myeloma IgG,. mIgG, was used as an antigen-negative control, because
mlgG, bounds no antigen. eHNA: extracted human neutrophil antigen. eHLA-I: extracted
human leukocyte antigen, MHC class I. *We tested antigens using polyclonal or monoclonal
antibodies for eHNA/eHLA-I. eHNA/eHLA-I were immobilized by the monoclonal antibodies on

microspheres.

ERLL 7zMoAb#&microspheres (MoAb-microspheres) (%, 0.1% IgG-free BSA (Jackson
ImmunoResearch Inc., West Grove, PA), 0.05% Tween20¥ X 000.1 % NaN, #sinPBS (PBS-
TBN) Toe#r, 1% IgG-free BSAE L 100.1% NaN, #HPBS (1% BSA-PBS) 1Zf#47 L 7=,
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MoAb-microspheres |Z R-phycoerythrin (RPE)-conjugated goat F (ab’), anti-mouse IgG
(H+L) (Jackson ImmunoResearch, Inc.) % )i X+, Luminex'” (Luminex Corporation)
Z VL TMoAbD S G % ot L7z, i HICHEET 591k b~ AlgGhifk (Human Anti-
Mouse Antibody, HAMA) O # &% 7% § 578, HOGHE DY 8000-11000D MoAb-
microspheres% eHNAKE &I 72,

4. eHNA® MoAb-microspheres\D#E&

Microspheres @ fii 8 (% 5 ), #%Microspheres|Z #% & L 72MoAb, Z #1 5 @ MoAb-
microspheres THi#it L 7 HE DOFLAE 2 Table 11ZR L7z, VRO G 2R T 2Pk b Fk
\ZTable 11278 L7z, 1a-EGr%7z131b-EGr7%IgG,-microspheres, 3G8-microspheres, TAG3-
microspheresiZ Z 2 N4°C, 2 R KIE I ¥ 7z, 2-eHNAZ 54 I ¥ 572012, 1a-EGr (HNA-2
1) % I1gG,-microspheres, 7D8-microspheres, TAG4-microspheresiZ Z 112 14°C, 2 I
MRIGS 7z, £72, eHLA-IZ G 3 5729012, [F-FCMTH W2 T XTO/F)VD 5 57 b
L 728 h BRI SEDEGrZ2 B4 L, EGriR & % IgG,-microspheres &£ MEM147-microspheresic
ZNFNAC, 2KEKIGE ¥ 72, IgG,-microspheresiZPii % flifd L 2\ 203, MoAbZfEA L
7zmicrospheresi, ZNZINDMoAbIZFF RN YU 2P %5, eHNAZE 7z1ZeHLA-If &
MoAb-microspheres (eHNA-MoAb-microspheres, eHLA-MoAb-microspheres) % PBS-
TBNTHEHE, 1% BSA-PBSIZPRFL 72,

la-eHNA-MoAb-microspheres & 1b-eHNA-MoAb-microspheres (2, biotinylated anti-
CD16 (Polyclonal goat IgG; R&D Systems, Inc., WA) &RPE-conjugated streptavidin
(Dako Cytomation, Glostrup, Denmark) % Kt & &, la-eHNA & 1b-eHNAZDS Z 11 Z 11
MoAb-microspheresiZfiA LT3 Z & ZLuminex' " Cobr L CHER L 72, 2-eHNA-MoAb-
microspheres(Z |ZRPE-labeled anti-CD177 antibody (3H1954) (United States Biological,
MA) % K EH, 2-eHNADS & LT\ 2 & % Luminex " Cobt L CHER L 7z, eHLA-
MoAb-microspheres (212 biotinylated Anti-HLA-I antibody (W6/32) & RPE-conjugated
streptavidin (Dako Cytomation, Glostrup, Denmark) % st S, eHLA-I2M5EA L Tw5 2
& % Luminex' " CoHr L CHER L 72,

5. EGr-Luminex Method : IEHRDHIHNATEE K UHTHLA-IFFIRE

9 RXTDeHNA-MoAb-microspheres, eHLA-MoAb-microspheres$ X (ONgG,-microspheres
ZZNZNRBIC 5 & 5 #% L THRAL, eHNA & eHLA-MoAb-microspheres mixture & L
7

MiE15 1 LE5% mouse normal serum (Millipore Corporation, Billerica, MA) #s/lIPBS-
TBN 45 u Lz iy (1: 4 1IZH), 2057 MIEHE L CHAMAZWIR L 72, #AFUMEIC, 1 HEEo0
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microspheres?3100ff 2L _EiZ7%: % X 9 1ZeHNA & eHLA-MoAb-microspheres mixture % 7N
L, =307 MBS H 7z, PBS-TBNT 3 m¥E#1%, RPE-conjugated goat IgG F (ab’), anti-
human IgG (H+L) (Jackson ImmunoResearch, Inc.) % #3047 M5 Z 872, PBS-TBN
T3 EIYEH#, Luminex' "% F\THHT L7z, IiiE®D, eHNA-MoAb-microspheres & eHLA-
MoAb-microspheres & @ stz 77 ¢ a0esR . (FI) @, 1gG,-microspheres & O [ i %z 7~
FTHOEEE (FI) ISR 2 (RFD) %23 L, MoAb, i3, microspheres, f1E%ICHT 5
RO ZERE LT, RFID3.0LL L2, 2.0 ~2.9% 5500 & @ L7z
(RFI= [FI of eHNA/eHLA-MoAb-microspheres] / [FI of IgG,-microspheres]),
6. XWX

JR B R /ANRRHT, [ S P b BRI A E B\ CHIHNAYUA R A 2 i S 7 9 i
2 NERBL3 AN, BRI RERBAESE S D/NR2TAD, ARF32AZNRE Lz, 20104
12K B R ARIER B DORRZ G THilrhskitik R 7 ) —= v 7 OBFICET 5 01%8 GF
AIFS - FFATH ¢ 8 3625 “PR234E 1 H27H) y ORESFEERTH 5,

& R
1. ¥IERE

[F-FCMTlE, BHEFIMEDIEFIE I 2 (RFD) 232.000 2R L7z )iz Btk & HlE L
72. IF-FCMIZEMIIEZ F\ 57280, RN TOUHERND MIGHERHEZ R L TWE EEZD
n, ENLmEETHS, LarL, IF-FCM<la/la, 1b/1b, 1-nulld 3 R_RC D S F)VEHERIC K
JE L7y, AT 5 & L THHBROREEIANTH S, £/, ZOHEIE, HEICH
VN AN X B IR RGO AR D B Z 505, la/la, 1b/1bDMiST D/ )V aF Bk
OB L7223, 1-null SpoVaFBRICE)E L 2z 7o 601%, HNA-labifg &L HNA-1bdifk, %
72 IFHNA-1 D@ PLF 1259 BisoantibodyDAE{ED MM S 415, la/lak 72131b/1bdD 1 FiHH
DIRFIAFHRERIZD A BOG U756, HNA-1ladifgk £ 72 IZHNA-1bHUADfAEDMHEH I 115,

EGr-Luminex Method TlZ, E#FIMiEDeHNA-MoAb-microspheres?®IgG,-microspheres
W9 % HRFIDB.0LL B2 R L7zt s L, 2.0~ 2.9%2/ R Ltz 5t s L.
EGr-Luminex Method Cl, A7 wm—2A&HAKIZX D ARICERE L CTE 7 drh kit ko
PRZHH L7z, SOHEICK B L, PUEEDRIZNTHWSD, A 70— X ) B IZANE
HALIN TS Z LRI T3, 2070, HNA-lak HNA-1biZFcy RIIbTH 225,
TEBARDOREIZRWEEZ 5N %, Fmicrospheresid, 1 fEHOeHNAZEAGLTED,
S D & - 7-microsphereshifiiér LT\ 5eHNADS, HADHERIEZ R L TW5 E#EZ 67
(Table 1),
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IF-FCM & EGr-Luminex Method D#ERD LR E A EMEDRET (Table 2)
1) IFFFCMT1a/1a, 1b/1b,1-nullD I RTD/\K)VIFHRERIC RIS UTc#%{ENo.1-4
No.1 () &No.2 (B}) (Z, EGr-Luminex Method TlZ#tI2HNA-1a & HLA-LIZBEETH -
7273, HNA-1bIiZ b 5B Th > 72728, HHNA-1 isoantibody DFFEH % Z 47z, No.3
13 1b/1b S 2oL df Rz iR < SO L, HiHNA-1bHLR D FEAEDHE I X 1172 HSEGr-Luminex
Method©HHNA-1bIZBGEETH 572, F£/-HNA-lall b 5 TH - /27O, HiHNA-1
isoantibody DFLEDHE Z 547z, No.4lZHNA-1b, HNA-2, HLA-LIZ558 1% CThH > 7=,
2) IF-FCMT1a/l1a, Tb/1blicRIGUT=DY, 1-nulliC &It Ueh > fi%ENo.5-10
EGr-Luminex Method %, No.5, 7, 102HNA-1a, HNA-1bD il 5 IZBEHETH D, Bt
HNA-1 isoantibody?d "JEEDY% 2 547z, No.7, 101ZHLA-IIC 3 55851 TdH > 72, No.6l%
HNA-1blc55B31ETH > 72,
3) IF-FCMT1a/lalc D5 TH > fciRENo.11-18
No.11 ~ 18D##fklx, EGr-Luminex MethodClZNo.12, 18IZHNA-1a & HLA-IIZ 55F5% 1%
TdH o7z, No.l4iFHNA-1a & HNA-1biz3:icggbattEcdH D, HHNA-I isoantibodyd
£2bDEEZ LN
4) IF-FCMT1b/1biFAEk & 1-nulliFERIC KIS L7=No.19, 20
No.19(xb/1b#%fehsk & 1-nulldFHERBAHZ 1T AOHNA-1a/la X3V ERIZ S G L 7223,
Pkl Sk o 72, JiHNA-labifk, FLHNA-1b¥itk, HLHNA-2%uk, JTHLA-THLfA
DA DIRDBOE L 7= WD %, No.20lZHNA-1a & HNA-1bIZ #2851 CchH b, i
HNA-T isoantibody®D Kz X 2 b D E#E 2 517z,
5) IF-FCMT1b/1b#FHRIcDH R ULT=No.21, 22
No.211ZHiHNA-1bFifEDsEE S 9, HNA-lalc8icdh -7z, IF-FCM TR T
7o T-HHNA-labifde D S/ b D L5 2 647z, No.2213HNA-1b & HLA-NIZ§5F 1k
Th-o7z,
6) IF-FCMTZDMD RS MH%Z R UTcNo.23-25
[F-FCMTT 1 AD 3 p)Vlifak & O ABE L 72No.23IZHLA-TIZ 55851, No.241ZHNA-1a
L HNA-1b, (259B1E<TH D, HHNA-1 isoantibodyTdh % & #ll X 417z, No.25(3FifkHs
I o7, ZDMMDTHEDFAECALDEIN T 2 AlReED D > 7z,
7) IF-FCM TR TdHh>7=No0.26-33
EGr-Luminex MethodCl%, No.24, 27/3HNA-1a & HNA-1bIZ 55 B 1 T H 2 Hi 4k D $i
HNA-1 isoantibody & % Z & #1172z, No.28 () (FHNA-21C 5551 T, No.29 (&) |
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A New Method for Detecting Anti-Human Neutrophil Antigen (HNA) Antibodies using

Extracted Granulocyte Antigens

Kikuyo Taniguchi”?, Rie Onodera"?, Emi Kurita®, Masao Kobayashi®

1) Department of Medical Technology, Sanyo Women’s College
2) Department of Blood Transfusion Service, Hiroshima University Hospital
3) Department of Pediatrics, Hiroshima University Graduate School of Biomedical & Health

Sciences

Summary

We established a new method for detecting anti-human neutrophil antigen antibodies by
modifying a method, Monoclonal-Antibody-specific Immobilization of Granulocyte Antigens
(MAIGA). Human neutrophil antigens (eHNAs) (la-eHNA, 1b-eHNA, and 2-eHNA) and
human leukocyte antigen-1 (eHLA-I) were extracted from granulocytes and immobilized
on microspheres using anti-HNA or anti-HLA-T monoclonal antibodies, respectively. Sera
of patients with alloimmune or autoimmune neutropenia were tested against la-eHNA-,
I1b-eHNA-, 2-eHNA-, and eHLA-I-binding microspheres. Sera reactivity was analyzed using
Luminex'” system. Anti-HNA antibodies were identified with the same specificity obtained
using immunofluorescence by flow cytometry (IF-FCM). Anti-HLA-I antibodies were also
identified. The method we describe requires no fresh blood, permits simultaneous testing of
many samples, and is simpler than [F-FCM. Our results indicate that the method provides
equivalent or greater specificity and sensitivity compared with I[F-FCM and is therefore

suitable for diagnostic use.
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