- EERMRAIC BT AP0 R —PifkiconT 429

Fegk THL N —ditk]

BRBRAEICB T 29 FF—HipiconT

HI 75 1l
At EEN HLA WE7E0

Donor specific HLA antibodies for organ transplantation

HLA Foundation Laboratory
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[Summary]
Donor-specific Antibodies (DSAs) are risk factors for rejection and graft loss in solid organ transplanta-
tion, especially associated with all HLA (Human Leukocyte Antigen) loci and class [l in case of pre- and
post-transplantation, respectively. It is recognized that the reactivity of HLA antigens varies according to
the difference in HLA allele in the same HLA serotype. Therefore, epitope analysis becomes the useful
method for evaluation of the HLA antibody specificity. Thus, HLA allele matching is more useful than
HLA serotype matching, because it is possible that the same epitope in different HLA allele of patients
and donors possessing the same HLA serotype is not shared. According to analysis of the association with
epitope mismatch and rejection or graft loss reported by Wiebe et al, more numbers of HLA epitope mis-
match causes worse outcome. The reason is attributed to the higher opportunity of de novo DSA produc-
tion.
When the focus is on HLA antibodies detection, LCT (Lymphocyte Cytotoxicity Test), FCM (Flowcy-
tometry), and Luminex method are widely used. The characteristics of these three methods are different.
The LCT and FCM methods are based on the reaction of panel lymphocyte mixed with patient’s serum
but they are considered unsuitable for the identification of HLA antibodies specificities as this requires
various kinds of panel lymphocytes. The Luminex method is based on solid phase assay, which uses the
polystyrene bead coated with purified HLA antigen prepared by two different methods. One of them is
the PRA (panel reactive antibody) method that utilizes HLA antigen extracted from a lymphocyte, and
the other one is the SAB (single antigen bead) method, which utilizes HLA antigen prepared through
gene-recombination technology. Interpretation of HLA antibodies specificity is difficult because of dis-
similarity of beads made in two methods.
Two ways are considered for crossmatch test. One way is called the “direct crossmatch”, in which test is
made to determine whether donor lymphocytes in added patient serum are living or dying, similar to the
LCT or FCM method. Another way is called the “virtual crossmatch”, in which test is made to determine
whether HLA type of donor and HLA antibodies specificity of the patient are same or different. The “vir-
tual crossmatch” is more useful when not using donor lymphocytes and high sensitivity, but this is not so
close to reaction in the body. The most ideal strategy is to conduct the “virtual crossmatch” test first be-
cause of high sensitivity, followed by the secondary “direct crossmatch” test if the result in the first test is
positive, for more closer reaction of the body. Recently, ICFA method has been shown to be a more sensi-
tive “direct crossmatch” test. We must choose the best way for crossmatch according to the situation.
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#5102, human leukocyte antigen (HLA) (3 3 %A1 4%

AHPURE L CEER SN TEY), 20#ELT£H
132016 4 10 H 3L 7E T class I 2% 11,553 fifi 28, class II
TIE 4082 FH L IR IZH WY, ZTEIZEATY D
Z&id, EFE L N — [T HLA BIASE L % ) e A%
A % WKL, PUHLA PUREADER IS W,
¥ 72, PUHLA PURIC X % HUREE EIEAE (antibody medi-
ated rejection . AMR) 1, 47 { & b JFRAE & Bk
FIZBWTE L OWEDRDH D, 4712 FF—FrRAgPtik
(donor specific antibodies : DSA) 254275 |2 AN 2 v
TWh ZLEHENLZVWEEZ LTV

D [EERFEHE &5 HLA i

BUALHEIC BUT B HEAE E ORI T, BRI RS
A LT AP HLA Piff (preformed antibodies) & ,
PRI 72\ E N AP HLA §UiK (de novo anti-
bodies) D 2 FEEAH 5

BAE O PR IZ D W T, 1969 4E 12 Patel B X O
Terasaki 7" DSA & FH#Jd 75 7 b a ZOME I E W
CERRELTURY, ZLOT— P EEEINTSE
), HLA-A, B, DR, DQJEI|ZX} 3 % DSA 4T
LEEBIARAMTHDLI ENDLIr>TE TS, §F
2, K Cld HLA-C =° DP 2249 % DSA &
LTWAHELHH I NS, HiHLA Hiik AN ELT 12
&0 BIERL %72.“ waé DI TRV LR L

TWwahY, X521, classI (A, B, CH) (Zxf3 5
DSAJLA,%>L<aidmsH(DR,DQ@9 [ 5

DSA DA LD &, [l /5D class
BEEDITH DS,
LoHEbH B,
— 7, BHRICERESIND de novo FLIFIZOWT
3% DFFHIEHHDDOD, class PR & B R 72
HBEAALNT WD, FFIEH SN T2 D1 HLA-
DQHATHDSA TH Y, ML/ 7 ba A LD
MEIEHETIZ 2D D0, DSA OB BRI

2kt % DSA # ¢
BRI 75 7 b a AT

HLA JEA7 & LI LIEEIIIZE v, SOBRRDEE
LT, #% DQ MPLEI ,%@MdeW&Tmﬂﬁ
AT (D7) 7z, PURE IS D Bk sE R
W25 DO SN UREMNE 2 5 2 EHIR
ST b”, HLA-DR EEICAF 9 %2 DSA IS L T
i, MRS 7 bu A OMEEEET L L
2, ALY ALELTHLNTWS L) ITEL 5,

I E TIZIR72H0 HLA Uk IS 3 2 Bgar B Al &
DGR D 7 — #1280 DY, kit TIRAF
i, GO EY, BFREAET I BV T D BRI DSA O A 7k
59, denovo DSA D 7T 7 N DOMFFICHET LT —
FHEAESNTEY, PLHLA FiRO BT EE T -
TWh,

Dbz Lhs, BRI B W Tid - — 3R
DFIZ DSA % [l 2 2 & 9%, Bhik I BT 0E
HOFILE % 5 e x R T 5 2 L PSEETH
%o F72, de novo PUKIZMOERIZIL TR DT
T BHRTH Y, BHRIZC N 2R % £
THIENHMETHL, B, X777 b0 AD
TN NS A~ —H — S FHTEETH 525, i
HLA $URD e b I S p 2 e s h
Tw5"Y (B1),

-l 1 HLA JifdD4F#

HLA 23 PR D5 A4 8)1E, HLA s O R %
BT 2 720 DORE & L THFZE S 7z, HLA HiJ5 1
1952 4E127 5 ¥ A D Dausset DG ILELFIE D & 5 Bl
m%#*EMWﬁ%ﬁ%fﬁﬁiémémﬁmwéﬁ
L7722 & 1limae g 1958 412 van Rood 5, 1964
412 Payne % 3, n’ziféizfﬁ’?izﬁ?ﬁ#%ﬂff%@m%’(%ﬁﬁ
L7zo PLHLA Hifk & OPUEHEIC & 0, HLA HiJ5 % R
(HLA JUEHED) L LC1xf 1ICHnT 52 L T s
Nzhs, WF9EDTHE T 12D TR HLA HUE B K
53 PR DOIFAEA I L, HLA P BN PifkqE
W (ZE =) PHEBEEL, i&émAm
FETHAELTWALZ L Gl Y b—TOHFE) 7
HIH L 720
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BiEPS 5T AXICEZETOAINL b EEFIET % &, de novo DSA HIERA
BRRIKEDRIEICKIL > THRESI NS, 2D, Y57 AXEFETE-0121F,

HLA LD EHN L IRENPBTRTH 5,

(3zmk 10 & +) 51F)

-A2 PUiRiE, PUHLA-BS7 B L U-B58 Jifk e L TOUF
BUE2ETLIEICR), TOL)ICH® L ZHIEIZK
o % 7R PR BE & 2 UG 7V — 7 (cross reacting
groups . CREGs) &IFFRL, %7V —7Iciddt@ e
F—=TPHEIE LTS, T =TT 5V 7 b
w7 x 7 & L TIX, HLA matchmaker 2L H & LT w
%o

HLA (23X 3 2 UKD Fab #4575 HLA HUE O 3 k%
O F BT 5720, HLAPUEER Lo 7 3
JBOH)BT3A (A=A bary) BEOFHEN
DT IENRLE M =T b, @EE, D3
TI/BAPZEN—=TERD, 2~37T I /RE
M % triplet & EFELTWAMW, F72, 73/ BAE
PHEN TV CHZE N—=TL RN )52 L0HY, 2
DY 41T eplet EIFFRE L5,

1. HLA epitope registry

IEb=TIAT AT = X— L, Web¥ 1
[HLA epitope registry ] (URL: http://epregistry.ufpi.br/)
THETETH Y, 2013 FFI247D N5 16 [0 [EEHHL
ffl Gty — 2 v a v 7 (16th HIW) THEHT 5 H)
EMERAL L2, RO T Y b — 7B, class
T 69, DRB1/3/4/5 C 53 1, DQ #%17 1, DP 7%8
fC&H o 7225, 2016 4F 10 H BIETIZ, class 1T 132

fil, class 11 (£ DRB 75 112 ffil, DQAI1 7%43 1, DQBI
7574 1, DPA1 13 191, DPBI 1 358 & K& <
LTw3,

FRCHLTE, THLASGTICBI A7 3 VEBROTF
Tl & 73/ BofEf] 2fa LB THRILSN,
Bl 213 [62GE] O#&E, 2FHDOT I VA7)
v (@), 3FEHB I/ VY IV (BE) ThirI L
RERT A, T /AR L ZWVWI Y b~ T DK
1%, [44RTH69TNT] D L 912, [+] TORIFCTE
LS s,

2. HLARIEBEF (FUI) OEVWEIER—T

ZNENOHLAPUREICT Y b — T35 > Tw
BH, TUINVDENE YRR L0ONEE L OFHD
HENTI oz, 2% Y, $i HLA HifEA5W U HLA
HEBORLZLTINDT I ) TROBNETHRTED
ME) ML, BEEmE LTSN EE, BT
& HLA LRI CoMAEEA ER L 7 ) )V TOM A
FRECEEHRLTOLRWIRRTH - 720

L2 L, 2015 4 1Z Duquesnoy ® 25k L 72 AT 12
£ % L, single antigen beads (SAB) THaili &L 5 it
HREFRE P SHEZEEINL Y b — 7%, [d L HLA #T
DR LT ) VICENENFAEL TN D Z LA
L7, Bz, =€ h—7 [145KHA] |, HLA-
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IE =73 HLA P FRELOMAZEBLLCH Y, MUV 3EDT I /BRES T d 2158 % triplet EFFU,
T3 /BENEEENTWTH HLA D FOILKEE L, MEOT7 I/ BEMATH 2554 L % eplet EFFFIFT

e by spatially close amina
i redidust—
pesitians 84; 138; 139
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A2 BT B @ HLA-A*02:01, *02:02, *02:05, *02:06 T
1349 55, HLA-A*02:03 I2B W TIZA L T,
$72, $FV ALY FE=ZTORMILLTWA, HLA
-A%02:07, *02:01 7% &1 [145KHA] #H L Tw5 b
DD, SAB THIIE D 7 > HLA-A*02:19, *02:25 Tl
HLTWAW, 20 &iE, JikBiEEED K> —#
PEATH BEICIE, P REEZZE P —TI12L - CiF
flissZ EVUETHY, £D72HIZ FF—DHLA
BT RY A €0 72 LT 5 2 LM TH D S
EEBERLTWS,

3. MBRBHEICHIIIErN—TvvF LT

BRI DSA ZHET 2 2 L 3T b= T HEET
T XD, BRERRIZH 72 2R SN D de novo PR
R A Z L IEREECTH B, HEmICEHCE Y
M7 RIETD P —%ERT L2 LT, BOICH
T4 de novo PRI FEA S N2\, T 213 PUREED
RV TE B IETTH D,

COWELE D & 12, Wiebe b IXBIEBHE %) 72
195%DEHE FF—DOHLADRB L UDQO LV
b — 7 COWMELE L AR OHEM, 777 ba A0
BIMEZ AT L, 2015 4F 128k LT dY, ZoHmdE
TIE, MR & U CREMHEIFRIOEMRME (7 e 7
Ty R) LOSERBNTEFEKL TWEH, TE -
TTHDIAT Yy FETReT I ALRIMITLTE
), HLA-DR T3 101, HLA-DQ T (3 17 L £ o

IAR Y FHRMGOHEM, 777 1 R R fE
[MCdh o7,

DX HBFECL LML, TEN-TF—¥
N—=ADFAFEE EBIZHNIL, de novo PUREEA D X
NEALEMHT Lk beEZONL, T
LNV TLIE b= THRGE>TWDE I RS, BE,
N — @ HLA BUR A 13 55 2 X3 %2 8 C & % next
generation sequencing (NGS) % JiV272HLA ¥ 1 ¥
A TH L, 72, Luminex 512X %5 HLA ¥ A
Y7 Th HRADOEA, 1212 100% TH 2 Kignsi
EWRETH LA, MMFEEICEH L TWAnT )Lk
E, INeT ) VvEREESTURENS S,

@ 7 HLA k& *
(]

1969 4 |2 SEHAE & AR % DSA At S 7z i
WO SN OBA T 1L, complement-
dependent cytotoxicity (CDC) {2 &b 70 A< v F
HERTH > 720 CDCIEIIEMIZ FF—1) ¥ 35k &
v, BEIE P ORIV B 5 5 FEETH
1), lymphocyte cytotoxicity test (LCT) ¥ & & (X
5o WAMOHELEK, LCT HIFIRL S5 &
I o720, BRIRAER & OME D21 iE 5 e n
ZEbHY, ok, SEEICHET RS 5L
& LT, flow cytometry (FCM) %0k %4 HLA HUs %
72771 (Luminex $:58) 2SRIZ S 7z,
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C*03:04,C*04:03,C*15:02

Antibody Potential Epitope-carrying Non-reactive
reactive donor reactive SAB alleles SAB alleles Predicted unacceptable Predicted acceptable
epitope Epitope-carrying SAB alleles antigen (Unacceptable) (Acceptable) non-SAB alleles non-SAB alleles
145KHA A*01:01,A*02:01,A*02:02, A*02:05, A2 A*02:01/02/05/06 A*02:03 A*02:07/10/12/13/14/16/17 A*02:19/25
A*02:06,A*03:01,A*11:01,A*11:02,
A*24:02,A*24:03,A*36:01, A*68:01,
A*68:02,A*69:01,A*80:01
166DG A*01:01,A*23:01,A*23:02, A*24:02, A24 A*24:02 A*24:03 A*24:05/07/08/14/17/20 A*24:10/18/22
A*80:01,B*15:12
65QIA B*07:02,B*27:03,B*27:05,B*27:08, B7 B*07:02 B*07:03 B*07:04/05/09/10 B*07:08/13/16
B*42:01,B*54:01,B*55:01,B*56:01,
B*67:01,B*73:01,B*81:01,B%82:01,
B*82:0
21H C*02:02,C*02:10,C*03:02, C*03:03, Cw4 C*04:03 C*04:01/02 C*04:06/16 C*04:04/05/07/08

RICHEPELEZITEM—=TDOBIZDONT, BLU HARBEETHT VILIED EREORISEN EL 5 720, BiE
TT7VIWVLNILTOHFERELD HLA A THEL D ZEVEBRTE S,

(>zik 14 & V) 51H)

1. LCT%

D U NERHIBB G EE R E SITEN S, FF—D)
VORBRE BFIE % OB STy ik iz, it
FEHURBOLA S 5 & TR 2 filafEs =4 D v 2%
DY THEE L TBIET 2 HETh b, ERNTIE
20 9 BRI Y 729 12 PE non HLA HUR1C X A #ll
N =M SOL 2 M C X BT, FFr—01 v o3gk%
el 2 ODWEERIG G H B 2 L, WIRIZL 2
EERIELOE LT, FHOMBIZL DFHRIERLA
LB EDREERD,

Pk EE % LIF 572000 ke LT, F)F—
D) YoXERE BFMIG & POSH, Hif L7z v o8Bk
Pie ~ 7171 » (anti-human globulin . AHG) % X
JB &7 T FHRE MR 2 AHG-LCT #:4°% 2 75,
JERIE Ze etk & BT B LR RE IR,

2. FCM %

FFr—on) vREkE LY DI % Mo &
, KRR e L CHObIERR e Mg s n T ) L%
MR B2 ETY YSERICHE L72PiUk 2 5 L, FCM
&Y EIA DY 7 b R HE EAT ) HET
Hb, TOFETIE, HELLIUEE Y V5 EE 7
7 v b9 5729, Hinon HLA PLiR D M T & % 735,
MG DA IO WCIEEHiT A 2 L3 TE 4
Vo HTOEAMTTH 5 Luminex #:55 O K5 # HLA HUK
T 72 SR TR B R IR S 5
i, FCM EIEEREOEMEIILE LCT iE & ) b @i
IR TE S, 20720, HARLD SIS

BIERICZ VI ETIE, 7aAx~ vy T L LCEA
CHwWHNTWS,

3. R HLAHURIC L B1REE

COJFEZEA b L N, v A 71— X[
AL L 72 HLA $UE A L CREME % JOn S &, 5
M ORERETHA L7ZHL HLA PUiRD ¥ 7 F L & 5 AL
LHETHL, ANDLT Ty M T r—s L LT,
TJa—H% A P A—%—, Luminex*2’H H, ¥— X |
DFEH HLA PUR ORI & - T, ZNZM panel reac-
tive antibody (PRA) #:%° SAB DRI A5FI 0l g ©
H5,

Luminex % Cl¥, ARV AFL Y E—-XATH5bH
Luminex beads® (DLF, ¥ — X) (ZH % HLA PrJE A
FEfLE N TH Y, BEIMFEFOH HLA Pk € —
A LEOHLAPR & UG L 72 BBICER S & 52848
%, phycoerythrin (PE) THOGEE L72Pie Mok s
07y EIZRPUAE LTRR, 7T 74— AT
& % Luminex” 12 & » T T %,

Luminex”1 & 2 #0MHE, ¥ — X0 (SHLA
PUE) T AR —W— L, ZRPURD PE %72
I AIEL —HF =1L o T E N TV A, Luminex®
DHEGEDFAILY KA & LT, mean fluorescence in-
tensity (MFI) 25— #MIZHHSNTBY, ZOKE
EHE—ZAHBRLIZPED Y 7 F VR RHEME LT
RULEZ R L TWh, F72, U v NERE B HLA ik
EDRIBMEIZ D WTHIEDS TR 2 L LT, im-

munocomplex capture fluorescence analysis (ICFA) ik %%
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A
1.0
> A
< 0.8
5 3
n
o 0.6 p=0.355
o ]
w
S 0.4+ ) )
8 1 === Adherent DR Epitope-Mismatch <10
Qo 0.2 === Adherent DR Epitope-Mismatch =10
n“:’ = === Non-Adherent DR Epitope-Mismatch <10
= Non-Adherent DR Epitope-Mismatch =10
0.0 ¥ T v T L T x 1
0 2 4 6 8
Follow-up (years)
C
1.0 ===
_ 0.84 e
[ | 1
2 L
S 0.6- p=0.008
2] ]
=
£ 0.4+
ie] 4 === Adherent DR Epitope-Mismatch <10
< 0.24 === Adherent DR Epitope-Mismatch =10
. === Non-Adherent DR Epitope-Mismatch <10
1 == Non-Adherent DR Epitope-Mismatch =10
0.0 T T T T T T T 1
0 2 4 6 8

Follow-up (years)

3727 hAXEDHEEERLTSEY,

FICENT LS,
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Wiebe 5 P EEBHEEZ (372195 BNDEF (I L, DRES LU DQEEICX T 5 de novo DSA &1E
#, 757 hOXDOEEEREN L R E/RT, Kaplan-Meier B A LU B 133B#, C 5L UD
Kaplan-Meier Biff A 3 & U C 13 HLA-DR (234§ % de novo
DSA, B £ UD 1 HLA-DQ IZXF T % de novo DSA & DAEBIIC D W THEEM L =R TH 5, HLA-
DR, DQ & HIZ denovo DSA PHIRT 3 &, 7 ReT7 5> XICEFHRE L,

XSS 7 FOXICR
(32t 15 £ V) 51H)

HY, 7oAy FELELTOMHEIN TS

1) PRA i

t MHED Y VR S R E & U7z HLA JUE A
V=X LiZa—banTBY, HHTE/ 500 %K
Db MHEIE L BEMEO KD LT 5 2 L
MNTEDL,

7AW OB A v b — 2 T3 5 United
Network for Organ Sharing (UNOS) DD 7 — % 7
5%, PRA (%) HEVEZEOFEREBRISEWV L O
2 ), Luminex HEAEEE TH 5 50 212 80%
U EDPRA (%) #ET LKL ET Y M E4
HMEM 2 'Y, % 2 T UNOS T, 1987 4F 12 7%
FRIZE A &7z K —3&H 70 275 4 (kidny alloca-
tion system . KAS) |Z calculated PRA (cPRA) 7% & W
B RN F—OBEIEVZ BTS2 L 20 AATZNE
T204FER D IZYET L7276 cPRA IZ PRA S H OB D

T K B L AR T mmﬁ1ﬂ#%mw¢nﬂ
if@&@b%~hﬁ#%MAhﬁﬁ§%ﬁ
%ﬁfééwmAﬁEﬁE@<%w®%ﬁK&é#
PERELBETH B, TOWETIE, 2014 4E 12 A0
LA BR E N T 5,
2) SAB i

AR TAL A 2 Hial © A LR IC AR S 7z kg 3
HLAJUEA T — XA EiIca— FENTHBY, LELHE
—HLAPUE % M\ 5 2 & THHLA Jiik o 21t %
FET 5 I LD REARRELE CH S, £hUFE— X2
x4 RO T & 5 MFLE S Pufdfii & L CHfiEfk &
n, BHEICBIFL FF—0EOAY b+ T7T4 2D
BLHN) ) L7200, #RICHZLERITHERICLD T
ENG,
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Q¥ — X E® HLA FUR O DE

E—A23— h SN/ HLA RO FEE X, ¥ —X
Lo TRLE-TBY, WEBENSVWE - A TldE
WHOBEZ TR EIANCH B,
@ — X 1.0 HLA HusfiE oA 1k

E— X LOFURIIFEIUT CTH 52050 212, Bk
HLA (intact HLA) #iEx A L T2 b ODfhiz, <
TFEHRFoTwARWwb o, B-37uara 7y v
RELTVDBLDORELEENL D, BRAFHEOM
WO L WIGED D 5o
@ v NEHE

M AT R R PUR O FF S & B R 3 L B O B IS
0, A=h =PV —-B L OEmMPUE ORHLEF 2%
By rik#ony VEHSENDL, 2O L) REGA,
BEANOMRE I CRBEZ PO TB L 2 L2 F
L\,
L AR 0 ZEA
OMEWE DA

oA THRETH 225, BEREY v sl
DAAEITPUR T RO 2 P B \ BHE 5 2 TTREME S &
bo MAKOBER, Mk Eofiz, v g I
(fetal bovine serum . FBS) % RINT A N H 5,

72, I 7 AT AUADO LI A1
V= X IZEHENET S LD kY IX, Adsorb Out™
I BEEMBULEZ H 50 LofTo THE L OHRRD
Thbo
@7uv— 5
MFEFRRAE I BV T, PUE F 72135k A%E R 7
A PR PURRIC A HE S N A A 0h ), Ik
T = VHRE LA TS, SAB TP 8 5
D REMD 2 <, WREGEEAL S 2 PuR 2S8R AFAE
L7-%4, PURPLARBR IS < itk Cl oAb IC
LoThELEY 7=y b (Clq) PWELAYIZ RPT
RO ANEST 5, ¥ 7 L=y b ClglE6®
RThy, PH LA LPURN % 7 SR TRA
52 8T, TRYUROR G EE) T LIk b, M
HEfFER L LT, Clq NIZ S-SHHEDFAET A 725 DDT
(dithiothreitol) LB L HR)TH LA, 7 2=>v I T
&5 Clr BEUCls DIEWALICLE 2 Ca 2 BHET
% EDTA WLEL % AT 9 2 & 3%\,
OPUFBANC X B

e ClX, Es 17 v RERE (IVIG) %
rituximab 72 EDOPUREFN A FH T L2 L BH Y, BT

RBHIDME R ICE I N TS &, BRI 2R 2
SHREVEN D B0 T D728, TE HIRY FFHATICHUE
MAEZFERTHIEDPET L,
(DNon HLA Hifkiz & 2 JEbE 8BS

M bk LD SSHEAZ GO WHEIZIE, DDT AL
Mo THhOHET L E L v, £/, MER YA
ANZxF T B PUEA HLA 73T L 28R 5 2 & T
KR L B 256053 ), REOERTIHEET
HLA PUEIC & 2 BEAERE D W EE T, P HLA JUiks
Bt & HE SN 546058 5o 2008 4E |2 Morales-
Buenrostro 5 1%, BAFED 7wy 2 F ¥ a2 Byfdw A
%, Luminex 2 & ) HLA 47128 & 3 A8k % M
L THLA BAAPUR] L fhid 7220 BRR I 72 3%
FEWEZ2ZoNh, T¥ b= THITBLOEAETO
RIFE O FEME 2 &0 DB SRR T O EA EE
Thhbo
3) ICFA

ARIMERZ B2 L7 B — i (FiEk< L v +)
& REMGG % UG &4, B U7z HLA HUs U EEEw
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