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PURDRIES %4, HLA Hik & KIS L 72w S f OV
Bk % #efi$ 5 00, b L AIMABAAF o HLA difk
PBRELZTNELS WY, 2ok 512, HNA duk
OMHIEE LTI EAMM 2 8> 5, AREIEIRES 1
HEETLAEBTE 2. TN ORBELR BT 5
723, RT3 AN 2 FIH U727Vl o8t 37
HE L ORBICE D RA SN, e LToH
13 Bux 5® HNA-la, -1b, -lc Z8HMatko A TH
2% Lad, FMREAREIEERS S &L, $2MH
WHE R FHPENZOFERAM L IEFT V. 5T,
BUAEAE T B 722 2R OV RR I AE L 72\,

Z 2T, A 1L, HNA B SR VTR O . o WiV
Lo TWS 2O0MEN, b DMIKRIVRTE
WIERERBOR & )RR FE M E N LR, Z
hzh 1)HLA, HNA O%3057% < Ifijh (s A) &
D JUSYE S RD T K562 (b bk s iakk) i
fEERlEdsZE, 2)Lbay A VARY ¥ —Tli
MBICHNABEZE FE2EAT AL L THL,
HNA-la, -1b, -2a %31 SR OV fERR L 72, HNA-
la, -1b, -2a 25 5E 7 7 u—F ks X O S
B CUER L7278 VbR O B A Rz L 2 5,
WTNOBETHEN Y 7 75 ¥ ROV EYE)S
RSN F72, Milax —4EDL LR L CH Pk
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1. I H LU MmiER#

Fw7z2B X O normal I, ¥ HLA class],
HLA classll, HNA-1, HNA2a%# % 4 ¥ 7 L7z KK
R FMEL v ¥ —REHROD D EMA L. £
7z, BIMERPUAZ & TePuiitiFiE, non-hemolytic trans-
fusion reaction, autoimmune neutropenia, alloim-
mune neutrophenia JEFNCHIEE L, FOZOIRN%
5 cell-lineage immuno fluorescence test (5 cell-lineage
IFT)EYCHE L7z b &z, Th s oRtiliiE o
—IZIR BREANER, AIRIERER» L5537
bDOTH5b.

2. HHRIME

TRERI R 6 FEE & A A5 Mk 5 R & 7z, 77
g MR, Jurkat fIAE (human T-cell line, American
Type Culture Collection (ATCC) & hEsA), THP-1
#2 (human monocyte cell line, ATCC X Y BEA),
Namalwa I f2 (human B-cell line, ATCC X v I A),
LA 2 (mouse B-cellline, ATCC & » I A), K562
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HM (human erythroleukemia cell line, KA FES~
W EBEHEE» S H5), CMKM g (human
megakaryocytic cell line, KBURFZESEE A HHER
25 4h) ©6FE T, RPMIL640 12 10% FBS, 50
U/ml penicillin (GIBCO #), 50ug/ml streptomycin
(GIBCO #1) i L 7= 85 i CREFE L 72, £ 72, (45 M
FakkiZ, HelaiBe (human epithelial-like cell line, ATCC
X DEEA), 203T Hifig (human kidney cell line, ATCC
X OBEAR), Cos7 Mg (African green monkey kidney
cellline, ATCC X D A), 3T3 iz (mouse fibroblast
cellline, ATCC & D#EA), CHO #lilfd (Chinese ham-
ster ovary cellline, ATCC X WEAN)DSHEHTH 5.
CHO #fa LAtz DMEM (2 10% FBS, 50U/m! penicil-
lin (GIBCO #L), 50pg/ml streptomycin (GIBCO #t) %
N L 72553 (complete DMEM) G, CHO #lll2ix Ham'F
1212 10% FBS, 50U/ml penicillin (GIBCO #k), 50pg/
ml streptomycin (GIBCO ) Z M L 728 cFh 2
nEEFE L7z,

3. HNA-la, -1b, -2a FEIRMRKRDIER

HNA-la/a, =b/b, 2a(+)D#IZT ¥ {4 TEFOK
BRI v & — B DI 2> & total RNA %
AL, Th#zd L2 HNA-1la, -1b, -2a ® cDNA %
RT-PCR #ETEHEK L7220 155172 cDNA % pCR2.1
TOPO X2 # — (Invitrogen ft) Tr7u—=>r 7L,
WY % RE, LMY A VARSI Y —TH D
PQCXIP X7 ¥ —IZDO % XN R 7=,

WIZ, TA VAT RU—TF 5 2387 HE BT
TdH 5 GP293T MiffglZ, Lipofectamine PLUS Reagent
(Invitrogen ft:) % v C L5 3 fE¥H o HNA 38 L b
O A VAR —BLUPpVSV-GRZ ¥ — (T4 )
R i A3 O oY A A S N VA R
B R7 5 —-)DBAEITR-72. Tbh, 2X
10°8 > GP293T e 2 —Wiss#efk, K28 % My Opti
MEM (GIBCO #1) 1228 L, W~ =27 ViZhtw
Lipofectamine PLUS Reagent THLI L 7z 4.2ug O£
7% — (pQCXIP : pVSV-G % 1: 1 DHEETEE) =
FEEMER N 2 72, 4 WERIfR, EIMEE % com-
plete DMEM (23 L, & 512 48 B L2852 b
& % pseudovirus & L THW72?, Z ® pseudovirus
DEGRFE % Rat-1 ML TllE L7z & 2 A% 1x10°unit/
ml THho 7.

2 512, complete DMEM, pseudovirus, polybrene
(4mg/ml) % 250 :250 : 1 OHETREL, 74V A
JRGE A VB L 72, & ORRGIEMIZ K562 Alfia % 1%
10/ml DIEETHEEHL, CO M vy FaxX—F—HT2
TRE RS i %, RPMII1640 C 2 [Pk L 72 b @ % pseudo-
virus BYSIIL & L7z, 2 OGN A S B A Rk
(05ug/ml puromycine T # ) T HNA-la, -1b, -2a
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Table 1 Profile of cell lines summarized on the basis of background reactivity and expression of leukocyte antigens.

Non-adherent cell lines

Adherent cell lines

K562 Jurkat THP-1 Namalwa CMK Lcell Hela 293T Cos7 3T3 CHO
Normal
orma 03 03 0/3 0/3 03 33 173 23 03 23 23
Serum #1 weak
ABC - + - + - -
HLA #2 DR - - - + - + - - + - -
DR DQ DP - NT  NT NT NT NT NT NT NT NT NT
14 - - - - - - - - - - weak
2 #4 _ _ _ _ _ _ _ _ _ _ _
HNA 3a#s - NT  NT NT NT NT NT NT NT NT NT
4 #6 — — — — + — — — + — —
5 #6 — + — — — — — —

#1 determined by indirect immunofluorescence test using FITC-anti-human IgG after incubating with three kinds of normal human sera.
#2 determined by direct immunofluorescenc test using FITC-anti-HLA ABC, PE-anti-HLA DR and PE-anti-HLA DR, DQ, DP antibodies.
#3 determined by direct immunofluorescence test using FITC-TAG-1, FITC-TAG-2 and TAG-3.

#4 determined by direct immunofluorescence test using FITC-TAG4.

#5 determined by indirect immunofluorescence test using FITC-anti-human IgG after incubating with HNA-3a-reactive serum.
#6 determined by direct immunofluorescence test using PE-anti-HHINA4 antibody (anti-Mac-1 antibody) and FITC- anti-HNA5 antibody

(anti-LFA1 antibody).

DFEBOE N7 10— 2R (ZNZ N KY-1a, KY-
1b, KY-2a Lfnth) DIEOFEBRICH W=

4. FCM BIFE

£/ 7 a—F )ik : FITC-TAG-1 (against HNA-
1la)®, FITC-TAG-2(against HNA-1b)®, FITC-TAG-
4 (against HNA-2a) *, FITC-anti-HLA ABC (Becton
Dickinson #t), PE-anti-HLA-DR, -DQ, -DP(Beckman
Coulter#l), PE-anti-Mac-1(Becton Dickinson#k), FITC-
anti-LFA-1 (Becton Dickinson f1) PE-anti-CD4 (Bec-
ton Dickinson 1), PE-anti-CD20 (Becton Dickinson
), PerCP-anti-CD16 (Becton Dickinson f:) % Fiv»,
etk a > b o — i ZF 21 FITC-mouse IgGl, PE-
mouse IgGl (Becton Dickinson #:) #HwW/z. & B,
TAG-1, -2, 4 3LEBREBMEMAR  HFOHALE
PG5 EINTLDTHA.

Hetty J51d © 5-cell lineage IFT 1281} 5 Jeft 530 1240t
Wik U7z MR B RIE 2z 4C, 154
MRS S8 PBS (10Mm EDTA, 05% BSA) (2T
%, FITC-goat-anti-human IgG (Jackson ) 3 L < 1
FITC-donkey-anti-human IgM (Jackson 1) T 4T, 15
gt L7z 2iite 2 g3 534, BDFACS
Lysing Solution (Becton Dickinson 1) TAIM &, —
IR DR AFE G 2~ AliET7ay 7 L, PE-
anti-CD4, PE-anti-CD20, PerCP-anti-CD16 CHI24C,
15 gt L7z, 72, WL OhOEBRTILEET-H
A L7z K562 fifg % 7% 10ug/ml anti-CD16(3G8, Bec-
ton Dickinson ) T 4C, 15 7> HLHL %, Jett %2177 -
7z. #f%\12 FACSCalibur (Becton Dickinson #1) Tt
ROE % JwE L7z,

Bw R
1. /NRIVERRRDIERR

HNA-la, -1b, -2a $ufRBH SR Ville D/ERk % H
IS, ToOBKKRE 2R LMBORRZIT R 72 Fxld

6 FiE O MR & 5 B O S Miatk & i & L,
IS H S NI & OIS 7 { (i) T L),
HLA, HNA BUEOFEB S 22 illlfakkz #IR L 72,
NI & O RoPEZ Hela, 293T, CHO, B X VL Al
TELN, o 7 OMIE TIZBS Nk D25 72 (Ta-
blel). £7z, Th o 7THFEHDH HTHLA, HNA PR
DI Do 72 D1 K562 fL D A TH - 72 (Table
1. 2 CTKse2 Mgz HmkE L, Lo AL VAXRS
% — (pQCXIP) % HIv»T HNA-la, -1b, -2a 5T %
BAL, 7R VAifazER L7 (KY-laflifg, KY-1b
AL, KY-2a flila). M2 ¥ — 3 HEET L~ —h—
5T (puromycine IEEIET) % IRES ¥ AT A1Z
Lo CTHRKRIZHEB IG5 Z L RETO?, ZE L2
WEETOREPFFEIN D, Fe4 1L, LEdHiEZ puro-
mycine ff7fE T CH#E L, —4E D E%%E L 72 HNA-

la, -1b, -2a OFEI LB L7z (Fig.1). F72, HNA-
la, -1b, 22l 95 E€/ 7 u—F VI (TAG

1, 2, 4 %HWT, KY-la, -1b, -2a flllB COIEBIF
M kR L 72 (datanot shown). X512, kigE/
70—+ VHREZEREARRL KY-1a, -1b, -2afiifig & X
RS L A, ZOBMBRAIE lug/ml TH - 7 (Fig.
2). UEORENS, A2 DMER L7z KY-1a, -1b, -2a
Mg EE Ny 72759 Y FeroRBIC
HNA-la, -1b, -2a JUEZFEHL T/,
2. NIV O@EE AME & O RIS
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FA1ZKY-1a, -1b, -2afiledB L " pQCXIP XY ¥ —
DA %A L7z KY-mock Mgl owC, 4 AL &
OB E 7. Bk K562 Ml & FRkZ (Table
1), KY-2a 8 & O KY-mock fllg & & Uo7/ 3

WAMFIEE o7z, LarL, KY-la, -Ib#Mliflas b b
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Fig. 1 Stability of HNA-1a, HNA-1b, and HNA-2a expres-
sion in the K562 panel cells.
KY cells were maintained in culture for one year and
tested in the FCM assay for their reactivity with HNA
mAbs as compared to freshly established KY -cells.
These cells were stained with 10 ug/m! of FITC-TAG-1, -
2, or -4 or isotype matched mouse IgG as a control. Thin
lines represent the results with the isotype control

antibody.
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FKY-la fifg & 1%, FRICK L TR Lol Ls%
PEWKIBEER L7 (Fig.3A). 275 KY-1a, -1b
0 1\ A L 7= FeyRITIb 258U TH ), FoyRT,
IIb (& monomeric IgG & 59 < #4 L (K.=5x10°M™),
polymeric IgG & X< HET 5 (K>5x10M ™) 2 &
LN TWBY, ZZTHKALX, KY-la, -1bflifg
i & OIEFFE I, MiEHICE £ M5 polymeric
IgG BIHAFT 2D TII RV h L FH L2 ZORGED
728, KY-1a, -1b, -2, BX F-mock Milg% €/ 7 u—
FLHitk 3G8 (FeyRITTb ® 1) 4 > FhE& % FE i1 B
EFT DAY TVC DML, E A NE & o OotE
UL h ol Ga L Lz L 25, 3G fLfkTHL
BB EI2E D, ST KY-1a, -1b Mg A
i & o KIOSEAMET L, KY-mock flifg & [ L~z
%t~ 72 (Fig.3B). F72, 3G8 Bkl A~ MHEEHA
R MICHE S L, FeyR3b D% % &R 3R IC I3k A
LaweHRE SN TE ™™, FEE, 3G PURCTHRLEE L
T TAG1 BLXU TAG2 OFEEAREICEILIE R h o 72
(data not shown). - T, KY-la, -1b g & fat# A
ML & O BB, MINICEA L 72 FyRIIb DL &7 5 —
ELTOWRIGERT 20 Liimsns. Lok
Wb, NAIVHIIEE 3G PR CTMEET L2 212X D
Ny 2759 AT L, MEHRICEEIFNATEH
HREBEEICHRET AR EEZ 5N, M,
ERE OV & HLA $ifk 2 &I & o ROstE S il
N, EE NLE O RO R A4 S 7z (data not
shown). TZ&bbH, Lt/ A IVHIIIC T o HLA
BURDSUS L2 & DR k7.

3. b FIiESO HNA FEORE

413 7 HF O HNA Jifhz S (Zohica

TAG-3/KY-1a
a: 0. Tugml
b boo Tpgfmi
¢ d ¢ : 10ug/mi
d : 100ugfmi

L LA [ [

TAGAKY-2a

100 10' 107 10° 0%

Fluorescence Intensity

Fig. 2 HNA-la, HNA-1b, and HNA-2a expression in the K562 panel cells.
Various concentrations of TAG-1,-2,-3, and 4 bound to the corresponding K562

panel cells. Thin lines represent the results with the isotype control antibody.

a = 0.1pg per mL; b = 1ug per mL; ¢ = 10ug per mL; d = 100ug per mL.
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Fig. 3 Reactivity of normal human sera to K562 panel

cells in the absence and presence of anti-FcyR3b mAb
3G8.

K562 panel cells were stained with several normal hu-
man sera, washed, and labeled with FITC-conjugated
goat anti-human IgG. (A) The mean fluorescence intensi-
ties (MFIs) of the K562 panel cells incubated with hu-
man sera obtained from 15 healthy donors (#1-15) are
shown. (B) The MFIs of K562 panel cells preincubated
with mAb 3G8 are shown.

5 HNA JLik o 45 21, 7 o 5 cell-lineage IFT
P CHEEFA T, 5MHIE IgG, 2 M IgM) = H
W, REE SR VR O SR A BGE L 72,

S5HE O [gGUPAE ELIIMEDH H#1 & #2
X HNA-la iz & ATz, KY-lafiigizZ h st
Mg & B S 225 < UG L7245, KY-1b, -2a fifIzd
JFEHICH L TIEDH A0S L7z (Fig. 4A, #1and2).
HNA-1b PUkiEHumE #3 & #4 12& Fh, KY-1b fillg
WEEPLME & S Lz, $72, KY-lafig e o
RN #4 TS 1z (Fig 4A, #3and4). $iil
HHSICE TN S HNA-2a Pufk & 3 < e 3 5 Mz i
KY-2a s A CTH o 7= (Fig. 4A, #5). F41Z L
Y BUGASRIT® 0 FeyRIIIb ISR $ % &% 2, RIZHt
A 3G8 THLEE L 7273 F VMl & F W 72l ek R 2 4T -
72 & 2 % (Fig. 4B), dufkLBlic X - C, & ¥ N5 HAN
PUADORREZHL ) 2 &4, FRFRFUS % IPH9
5T ek (Fig. 4B, #1, 3, and4). KIZ, ¥t
MiE#2 & #4 ZBEREAFMLIEL OBILROMIBEA %
AT MBI % 1/1,000 (CHRL T Z0hicE& S
NBPRERET 5 EDVMHETH - 72 (Fig. 4C). F
7z, Ld IgM HEPufR % GHehumiE (#6, #7) 122w
T, “kyifk% anti-human IgM (Z¥#2 5 Z & TFD
FERUZMET 5 Z EAEETH - 72 (data not shown).
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PRIy, Fropx Vi, BEimEdc
EENDEHERNEROE HNA-L, -2 Hiikz BRI H
ET DI EDVHRETH D, it > T HNA Hifk295 K TH
HET AEBOBMICHHEEZONS.

z =

K562 iZ HLA, HNA O%3A37% <, &% AlLiE & D
BUGBE D K720 HNA FUREH 2 S8 OVITadk o Bikk
W3R AIETH 5 (Table 1). ez i, W20D
Bz T8 AT K562 MM I T3 EA &AM A, L
PR ANVANRT F—=FDANT NS MO TRV E R
T8 AR T - 7= (data not shown). I T4 1,
Lrao 4 VAXRY ¥ —%HwTHNA-la, -1b, -2a
HEARTF % K562 M EA L, RENCE > TRE L TH
BIETEZRBUSELI IR L7. ZOHERFE LT,
L ey A VARY ¥ —H K562 Hilan 7/ A ITHLAR
TN EDRHITENEEY, T, ARZ ¥ —13HW
BT & puromycine &L T #IRESY AT AL -
THFIZRBZIETWAEZ I HITONEDY T4b
%, puromycine fA7E F TR IS, B ICHWELT
DFEBAPRFEEINLDHDTH 5.

ok DNFNVANBIE, EJ 2 O—F VGRS 18
2759 R RFFRMISIS L2, w29 D
few NI & KY-1a, -1b Mg & 134 % 5 5 otz
R L7 (Fig. 3A). Z O Ro P i & @ polymeric
IgG A KY-1a, -1bfifd Lo FeyRIIb IZHEE L72d DT,
[l % 3G8 Hifk (FeyRIIIb ) ¥ NiEA % FE MY
WZRHE 2 HUAY2 ) CULEE 5 2 & TR E RS
% Z sk 7: (Fig. 3B). & 512 3G8 HLiR L% b w»
ONOIFERS (#2, #7, #8) MBI N
(Fig.3A, B), A%< & d x4 Uiz & 5 HNA
PRI Z HET S 0T L o7 ¥R, &
NS oML KY-1a, -1b, -mock Ml & W L <XV K
JSPEZ R L, HNA BURICB L Tl e HlET& 5 Hh
LTH5b.

HNA ik iEIcid GIFT 37, GAT 3%, MAIGA
2%, MPHA 3% 055 5. TN OHDJEIIHBHE L2
G ERZ SR VAL E L CHW A28, IR RIS
% 2 ETAIMPOZITHE MG & OIERFRIY 2
IGEREI LR 3L 2sY, ThETomEecHkeid,
&% SRV E LTS Z & CIRF RIS % 3
Z 728 B GIFT 2 (5 cell-lineage IFT :) D BIFEIZHL
LT, [FFEEEHRERDAOIMER (T, BY ~
ISBR, HLER, M/ & ORISR D 5 5 h, HNA
VRO REOREICEHTH S, LirL, MAERE
H1Z HLA $ifk & HNA BUROW /5 AFEAE L7286, 5
celllineage IFT T b HNA JilkORIINEETH 5.
ZIUTH LT A OOV L, HLA 45T % %83
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Fig. 4 Histogram profiles of the K562 panel cells stained with various HNA

antisera.

The test serum samples were derived from patients with autoimmune neu-

tropenia (Ist and 2nd panels), a patient with alloimmune neutropenia (3rd

panel), a case of non-hemolytic transfusion reaction (4th panel), and a case of
TRALI (5th panel). The K562 panel cells were preincubated in the absence
(A) or presence (B) of anti-FcyR3b mAb 3G8, stained with various test sera,
washed, and labeled with FITC-conjugated goat anti-human IgG. Represen-
tative flow cytometric profiles are shown. (C) Various concentrations of se-
rum #2 and #4 bound to the K562 panel cells. Thin lines indicate the re-
sults with K562 mock-transduced cells.
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