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HLA ¥ F—7IZ2oWVWT (2)
—ILiE S HLA # 4 € ¥ ZIiZonT—

WHAW XY - |l Y

VAR AL i i sE T
Y ARMBIEA HLA WF5ER

1958 4E\2 Payne O AYHEIR O ML IS HIMEREEERAEAE SN S Z L AR E LD L h 5, KERD S RE 2P HLA
AR ONE S LA OS2I, WFEFIXEARICHMEED I MA T, S 512, 1964 41 Terasaki 5 12 &
) LCT (lymphocyte cytotoxicity test) HEAPHFE SN, 1ul &\ ) IEHEICHME OV THREOBmWHRESRTE S L9
275720 LCTHC LY, HMEELHEZ O U NREDE®D T ENFWHEL o2 &2 5, HLA $UEA M1
ENMize EHIT, HUMF LA ) v Bk E ORURYES X OHRIZ T LNV TO HLA 5 F O L ), HLA HUROFE

MTHAIRZIMEMTOT I ) BOILERLEFUCEDH S M2 E Nz,

F—7J—FK:HLA M, HLAZYA ¥y LA, =¥ =7, LCT &, AoV

I. iZCsIC

YU —=ZAHE1NMTIE, HLAORR»S 7L v MF
MECLEL, HLAPUROIEROBEER & & 12 HLA
GFOT I BECHNIFED < MG F I EHT O FE IO W
TR L7ze ¥ =X 20TIE, HLA BT O 58
(2 E Wk L 72 Lymphocyte Cytotoxicity Test (LCT) %
WEBDHLAY A Y 7 FIEBIUCHLA YAV 7
L A ORI O WTHIANT %o

2. HLA OIEFHRE

HLA $uEIE, i B2 5 HIMBREEREI B R SN
el TRIBENZPETH Y, BRI, i
M % KW L3 2 HImEkEERBIC I ) s L ¥
FHFEfEE N T W, Terasaki 512 & ) LCT #4255
SN, Tul &) IER ISR DO PLITE TR E O & W iRds
AU REE % Y, HLA OBUE AT X R MM L 72,
51, MEOPINETHLA ¥4 ¥ ¥ 72 fhE L -

22 Ems, ZLOMBETEI A Y FRE/RIN, B
2B % HLA #A MRl HLA & 5 B2 & oM
MICE TR RE, £ OMRICHEBK L2, T 72,
LCT i, HLAD ¥ 4 ¥ v 773 Th <, BEISMRAE
T %P0 HLA koM i S 7z 2%, REEDMR
Z &, BRIERE OMEERR O ZwZ e H Y, H
RTIIAFE HLA PR % W72 RAEEDS R L 2> Tw
bo —7, RSB EICE T b EAERE T,
LCT S BAETHUHE 25T\,

2-1. HLAZ/1E> T hLA

LCTHICE B HLAZ A ¥ ZI2IE, 4V F ML
AR EINSL, ¥4 Y7 ML A121E, Terasaki 5
MBHFELETIFETL— b2 SRTW5S, 759
FTU—ME, 60 F21E 72K (T2)v) OFKRDD
OHHY, K7 2 )VOJKHEIZELSE Imm OFEKIZ%E > T
W3 (Brl), £72, R&E33~A4 7071 — 10
POBETHL (BHE2). %7 = VI, JukreRE

ZAFH 20254510 H 29 H, =BH 2025411 H 21 H

I EHL  WHAW S T 135-8521 BGUHRIRIXIRE 2 TH 1 67 % HASRTF4L il 50T
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7291l

b A4

BE2 X470 7L—1 7% F7L—1

TIHFT L= ME, BRAGREIHEHENTYS %6 7 =
AT L= FDORHFTDOREETH S,

BEE3 y4¥V7bbLA

£ VUL, FREVERER O BUINE 2550 &
T2, Pl miEeg, iz bi<zoic
SATNVAALNHPIHEEN TN 5,

A OB (e Mg F 721d~ 7 AHK) A% 1ul
FEINTVS (BHE3), 2OMLALDKET = VI
HLA RADOY ¥ SERIFHER & 50 L, AHUig & oK
Xy — Vb HLAZ YA ¥V 7S5, 79 A1BL
U752 DHLA ¥4 € 7I2i%, WIbTsFNZEN
DIAELT UL BMHT 20E D5,

150

HLA =¥} —FIZonWT (2) —IiliE#A HLA 74 €2 ZIZonwT—

2-2. LCT&ICELB HLAZME> YT

Y2 NEROSEE (T #ika - B #Hka)

PUBEREA 2 5 L 22 R M5 A s, 74 a—nvariA
HEEIC X ) BRI 2 RIT 2. 135 W72 Rk E O
1) Y8BT, HLA 75 A 1 (HLA-A, B, C) o ¥ 4
YU 73 Th 5%, 79 AN (HLA-DR, DQ)
DIAEYTIZTER W, HHE LT, BoN/HEER
BORPEIETHRTHY, THMICIEZ I A THEAS
BHLTWLWnWedThb, 77ANPEDIY AL T
WEFA ey —h g 22HTr 7 ANPUEZHEBR
LCw2 BHlleZ /78l TR %, dETIE, f0iE
W — X% VORI L O T M & B M % 558
THHEPHVLNT WS,
RERBRIEE ) > NFROMBREE

YA TP LADKT 2 VIS, HIBaEE R 2,000 1/
uL ICFEE L7z oSERIRIER 2 Tul 4L, ) v NER
FKMNFBLL T % HLA BUE & HUILGE & 2 OB S & 5,
Zo%, THEHikENZSZ LT yosERER O HLA
PUE & BUILE O HT HLA Biik 235 & L7z = VTl
MARAEEAL S NS 2 & TG ENEE R b,
HLA BUEICH HLA HUR 25 G L 2 W&, flikss
AL L v oM ERE SR Shanwz LIk
2V, B, A TITHGLYHFRIKE, Ty 2T
CITHEMEA R 5 2 e OBoE L TR T 2 LD H %,
) > NERORE

%7 =V TOMBEE O A MM Z Ge s, MEEIC
LD HRT B MAHZEBMEE CHEET 234, Ml
WELTA Iy aflilL, FaBichr<y v THRE
T 5o SIEMA Y — X & T T ML Bl % 5B
L7z3tnid, B — AANRA LT % 72 AR 2 B
FCOHENHEETH 570, HBTEYmE, HOBH
WETHBIT 5, LT EGMTIE, EMliogmIcT
FYvATURA R, AfllogEicT sy vk L Y
VDRV SN, HORGEIC X R0 B D 1EE
Lol
B IIVORIEHED ZA71t - ¥IE

I}V Yt TIE, FEAIIRIERE C, AR E NI
Bl s N5, HOLTEGAN TIEIEMIL I ARMIC, B
R ICBIEE S b SEMITE & AR & LT, SEMIT
B () s cAraribl (%1, &7 VT
DFRIBEZTLERT Do LB L KRN OB E o7




HLA =¥ b — 71220 T (2) —IMiEFH HLA # 4 € ¥ 7 iZDonWT—

7 2 VOPURREREOMA G DEIZL ) HLA iR ¥
AT %ETH,
2-3. HLAZA1E> YT bL 1 DB

FAE YT MUA RERT %A, 4K 7oxR
&b HLAPURZJE L, WL o HLA HUEICH T 5
PUILE % Hfi 3 % Z L AL TH b0 B RPUFITH L
TH IR bk 2 RS 2 L 2 TH 5 25,
HHEHTIE7 I 7 BALAELTBY, &TOHRITH
U —FE R e PUR 2 ¥ 32 2 L IIARTRETH o T
ZC, 7IHFTL— P IKTHENEEZ S A ¥ 7
BYty, T PG OMBEICRAR DY, T

MHC 2025; 32 (3)

FTLU—PFDORRKTVHTHE 21MEEL B, TD
7o, FAE YT N UAHRT 2PUMIEE, EOFRR
HAEZEBLEET S LPUETH L, HAFTFHD
Mt >y 7 —CHHIN TV HREIFAEY T LA T
&, HAANIZ0I%LL EoMETH S5 HLA i %
AT B ENMRARMIKE 2o Twniz?, x5
PUREIZ RGBT 2 H0IMIEIE, A7 e d 2/ EICAR5 X
I EIRE N, HIFRMNLRIEZ T TR, B0
BV E AT HPUME S MEH I TS (K2),

24, BLECTHIZOVT

LCTHIC L2 A ¥V 7l e LT 2 1HR 1 O UG
AAT xR LTz BtEE 57 2V ToEOP RS

%1 LCTICBIBRIEADT WAL, ZOBRKOHLA ¥ 4 713 A24, A33, BA4, B552,
Mzpl 22 o o
FEARREOLEER (%) [ 237 | HIE Cwl, - LS B, BIK11ENT T ¥ 4 7 A33-Bad-
0~10 1 pes CBL (C-locus blank) ZHRALTWAH Z EAHEE SN S
1N ~ ~. ISy o o .
11~20 2 iy 25, ZOMBEOMEETIE, A33B44 NT Oy A4 T
(=N
21~40 4 ﬁgﬁf SF % CHEFUEAMEE ik T o 72728 CBL & L
41~80 6 ' N
kﬂ TbIT W, BAETIE, DNAZ AL 72k D
81~100 8 | M . X i . s
N 03- 03- . \ Z N
- REE A*33:03-B*44:03-C*14:03 70 % £ FEBHE LTV 2D
%2 HFRHLA ¥4 ¥ 7 bLAMEMEREIAEY 72T ?
No. | i7i& REEM Ak #®{K1| | No. | fiziE BE% DS ®iR1
1 1A |N.C 1 37 | 7A [B59 1
2 1B |P.C 8 38 | 7B |B59+B51+B52+B5102 1
3 1C |A1 1 39 | 7C |B51 B5101(E) 1
4 1D |A2 A203, A210, A218(+) 1 40 | 7D |B51+B5102 B5102(W) 1
5 1E [A2+A28 A203, A210, A218(+) 1 41 | 7E [B52 B51(E) 8
6 1F [A3 1 42 | 7F [B52 8
7 | 2F [A23+A24 A2403, A2404(+), A2408(-) 8 43 | 8F [B35 B35(W), B61(E) 1
8 2E |A24 A2403, A2404(+), A2408(-) 8 44 | 8E |B35+B5102 B53(+) 1
9 2D |A26 A26.1, A26.3, A26.4, A25, A34, A66(+) 1 45 | 8D [B35+B51+B5102 B53(+) 1
10 | 2C |A26 A26.1, A26.3, A26.4, A25, A34, A66(+) 1 46 | 8C [B62 B62V, B76(+) 1
11 | 2B [A11.1+A11.2 1 47 | 8B [B75+B46 B75*(-), B46(W) 1
12 | 2A [A11.1+A11.2 1 48 | 8A [B62+B75+B57 B75*, B63, B77, B1528(+) 1
13 | 3A |A11.2 1 49 | 9A [B62+B70 B50(+) 1
14 | 3B |A30 1 50 | 9B |B62+B70+B75+B46+B57 |B75*, B77, B63, B22N(+) 1
15 | 3C |A31+A30 1 51 | 9C [B54 1
16 | 3D [A31 A30(E) 1 52 | 9D |B54+B55.1 B56(E) 1
17 | 3E |A31+A33 A74(+) 8 53 | 9E |B54+B55.1+B55.2 8
18 | 3F |A33 A26, A28(E) 8 54 | 9F |B54+B55.1+B56 B55.1(W), B22N(-) 1
19 | 4F [B57+B58 1 55 | 10F |B55.1+B55.2 8
20 | 4E [B57+B58 1 56 | 10E |B55.1+B55.2 B67(E), B7801(+) 8
21 | 4D [B44+B45 8 57 [ 10D [B56 B22N(+) 1
22 | 4C (B44 8 58 | 10C |B56 B22N(+) 1
23 | 4B [B37 B38(E) 1 59 | 10B |B46 1
24 | 4A [B67 1 60 | 10A |Bw4 8
25 | 5A [B38+B39+B67 B3901, B3902, B3904(+) 1 61 | 11A |Bw4 B27(W), A32(+) 8
26 | 5B |B38+B39 B3901, B3902, B3904(+) 1 62 [11B [Bwb B38, B59(+), B46(-) 8
27 | 5C (B39 B3901, B3902, B3904(+) 1 63 | 11C |Bwb B38, B59(W), B14, B46(-) 8
28 | 5D [B7+B27 B73(+) 1 64 | 11D |Cw1l Cw103(+) 8
29 | 5E |B7 B8101(+) 1 65 [ 11E [Cwl Cw103(+) 8
30 [ 5F |B7+B60+B48 B8101(+) 1 66 [ 11F [Cw9+Cw10+B46 B62(E) 1
31| 6F [B48 1 67 | 12F |Cw9+Cw10 1
32 | 6E [B48+B60 1 68 | 12E |Cw9 1
33 | 6D [B61+B60+B48 B27KH, B8101, BFUV(+) 1 69 | 12D |Cw9 1
34 | 6C |B60 1 70 [12C [Cw4 Cw6(E) 1
35| 6B |B61+B60+B13 B13N, B47(+) 1 71 [12B [Cw7 1
36 | 6A [B13 B13N(+) 1 72 | 12A [Cw7 1
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CEDNRCHBENT VD, BRTH LA, HiFid Cwld
TR 2 PUiE I Z A e T o 722 0diiE & LT
FLAWKANRD Z 3k LD o72, 72, Bwd &
Bw6 (22w Tld HLA-B52 28 Bwd =€ +— 7%, B552
MHBw6 ¥ P =T EHTHIENL, TRTRHEYT
LY ELTH S 7 =)V 10A, 11A B LU 11B,
11C TSSO b b,
2-5. HLA 21 E> JIC B H#E

HRHLAZ A7 LA T, 7YYz — M
R —# HLA HOMAEDLRIZL o TTHHITE 2w
B hid bo BIZIXB0 YU DY 5, 3 O EE

HLA ¥ b —=7IZ2WT (2) —IiiE#M HLA ¥4 ¥ ¥ Zi2onWT—

5F, 6E, 6D, 6C, 6B O = VARG & % %0 — i,
B61 HiUETIX 6D, 6B ® 7 = LAKIST 5 & & T B61 4
FEHEEIND, FD720, B0 TR EORE,
TRARAAR A B60 PL)si ks EHAK F 7213 B60 B X U8 B61 $iL
FONTOHAERTH L2 THILIETE RV,
Z OB, B61 HLEIC G L, B60 HUE I RE L 2
WL A2 S L AHETH LI LD, ¥
FLACHIARAS S EDTERVEDTH S,

B60 JUJE & B6l P o 7 I J BEECH = bl L, 2>
£ AR & L7 (D), 11, 12, 95, 97, 114,
116 FHIZT I/ BOMESHSND A, ZOMEE P

&3 HLA-B60 Hulsi o UGBl

No. | fiz HEE X 237 No. | £ R X Ad7
1 |1A|N.C 1 41 | 7E [B52 B51(E) 1
2 [1B|P.C 8 42 | 7F [B52 1
19 | 4F [B57+B58 1 43 | 8F [B35 B35(W), B61(E) 1
20 | 4E |B57+B58 1 44 | 8E |[B35+B5102 B53(+) 1
21 | 4D |B44+B45 1 45 [ 8D |[B35+B51+B5102 [B53(+) 1
22 [ 4C |B44 1 46 | 8C [B62 B62V, B76(+) 1
23 | 4B |B37 B38(E) 1 47 | 8B |B75+B46 B75%*(-), B46(W) 1
24 | 4A |B67 1 48 | 8A [B62+B75+B57 B75*, B63, B77, 1
25 | 5A |B38+B39+B67 B3901, B3902, B3904(+)| 1 49 | 9A [B62+B70 B50(+) 1
26 | 5B |B38+B39 B3901, B3902, B3904(+)| 1 50 | 9B |B62+B70+B75+B4 |B75*, B77, B63, 1
27 | 5C |B39 B3901, B3902, B3904(+)| 1 51 | 9C |B54 1
28 [ 5D |B7+B27 B73(+) 1 52 | 9D |B54+B55.1 B56(E) 1
29 | 5E |B7 B8101(+) 1 53 | 9E |B54+B55.1+B55.2 1
30 | 5F |B7+B60+B48 B8101(+) 8 54 | 9F |B54+B55.1+B56  |B55.1(W), B22N(-) 1
31 | 6F |B48 1 55 |10F|B55.1+B55.2 1
32 | 6E |B48+B60 8 56 |10E|B55.1+B55.2 B67(E), B7801(+) 1
33 | 6D |B61+B60+B48 B27KH, B8101, BFUV(+) | 8 57 | 10 |B56 B22N(+) 1
34 | 6C |B60 8 58 [10C|B56 B22N(+) 1
35 | 6B |B61+B60+B13 B13N, B47(+) 8 59 |10B|B46 1
36 | 6A |B13 B13N(+) 1 60 [10A|Bw4 1
37 [ 7A|B59 1 61 [11A|Bw4 B27(W), A32(+) 1
38 | 7B |B59+B51+B52+B5 1 62 [11B[Bw6 B38, B59(+), B46(-) 8
39 [ 7 |B51 B5101(E) 1 63 [11C|Bw6 B38, B59(W), B14, B46(-| 8
40 | 7D |[B51+B5102 B5102(W) 1
i1 11111111111 11 11
i1 119 9 9 9 9 1 1 1 1 4 4 4 4 4 4 4 7 7 7 7 8 8
01 2 3 4 56 7 8 456 7 2 3 456 7 8 6 7 8 9 0 1
Con. T AV STLQRMDO QY ATITQRIKWETZKTETTLOQR
B60 - - M- - - - - - N - - - -5 - - - L - - DK - E - B*40:01
B61 - S - - - - - 85 - N - - - - -4 4 -4 - -4 - - - - - - - B¥0:02
B61 - S - - - - -5 - - - 5 - - - - - - - - - - - B*40:03
B61 - S - - - W - T - N - - - - - - - - - - - - - - - - B*0:06
AFHEE B> —h anUyIR
1 HLA-B40 7V — 7 OHE D7 I J REK

B60 ilsiid B61 LR & L a NV v 7 27 3/ MRiEH#R, 143 (T—S), 147 (W—L), 177 (E—D), 178 (T—K), 180 (Q—E) #°
RO HN5H, B6lHUED 143T, 147W, 177E, 178T, 180Q 1, I ¥t ¥ ABHIE 2o T b,
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HLA ¥ F—FI1ZoWT (2) —IiliEFAHLA ¥4 ¥ ZIZOoWT—

T=MIHB I S, HUREAICEEEET SR
RNV EE R Do HUKHEEICEET L aN) v 7 ADT
I BEOMNGERFTE, 143, 147, 177, 178, 180 T H A7
FELTH Y, B60PUF TIE, 143 (S), 147 (L), 177 (D),
178 (K), 180 (E) &, Moo HLABUR &3R4 27 3/
RS A4 LT 2%, B6l PURTIEa v & v AR
ERUT7 I VBRI TH D, SO &N, B0 PLEIC
X9 % T BRI EAE S WS, B6L BUEIC R 2
Pi HLA HrfRIZ B4 S U W TTREMEAVRIE X B,

COEIZ, LCTHEILELZZAE I TR, ¥4
7 b VAR ST B PUITE O RS X USEN
S 5 BSOS 2 &, P o4 x Ji- TH
CLENDH L. HIZ, NERRE (HAN) FHEoNT
T 7R HLA OHEZZER LI2HENLEE & 5,
Thbb, EMRMEENS LY 72479 720121,
B % 7 HLA 1% K L 72 E M 2 e S LB TH 5
72, BELRBBIRKOLND,

3. HLA 21 E> JICBELAMBEOINE

Payne 5 D30 O M IS HIMEREEE R S EAE SN S
CrEREEIkY, HRERPMEIHOND Z LAV L
720 [ARESLIEIC X %P HLA BUfRpEA 2 IS IEAR R 1l A%
HIFSNDH, WM & 2 503 IE R AL I D
JRHPR 2 Pk % A T 2 WRETEASRI Ve — T, HEHRIC
LB REOHEIIREFEDIRONT VWS 720, HEESH
LPARNRERTLZ2IE =T HRESINL, TD/2D,
HLA % 4 ¥ ¥ Z Al 2 YUt o YU 13 4% 5 it o Jfit
WEAZ )=V T T LT ENENTH L, T2,
LCTETO Y A ¥ o 7R 250 HLA Hifki, #hiftk
WYEDE D ZENUHTH D20, A7) ==V rBX
OUFRERE L, LCT #:CEMET 2 2 L ALETH 5,
3-1. LCTRICKBHMHLARGEDZR ) —=2 4
FEPEIR DI % 3R LCT B ThifkA 2 ) —= v 7
ZEMT 286, HHT ) 2 o8Eko HLA JusIZ4
LOBEAITH LB WD, WEERRY HAAIIE
Rohz HLAHURZRAT S V8 ERERBIRT 22 &
PWUETH D, T2, PR ) —= v 7 THLTVH
HREERMEE, 29 THRVERERDH L. Hl2IE, A2+
A28, A9 (A24+A23), A10 (A26+A25), A31+A30,
B7, B7+B60+B48, B60+B61+B13, B22 (B54+B55
+B56) 7 ¥ OAFEPUR IS B PRI RS <
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5NBDIZx L, A30, A33, B17 (B57+B58), B16 (B38
+B39), B37, B48, B60, B59, B35, B62+B70, B56,
Cw4, Cwl0 7 E DR OPUME 355 = & 258 L v,
HE SRR 7)) —= ¥ 7 TH L N5 Pidkds Bk
O & AT L, & PR B o fhE B & 4R K
(Immunogenicity index) & LCxiL7Y, T T
RS S O PUARSE R E O index 13 <, ARl AR
P index FE L RENTWAS, LaL, A30, B37,
B56, B17 (B57+B58) @ index l& W EIIZSH 512D
MboIhmizasZ L3 Lwv, 2oHbE LT,
C IS ORI HIR T 2 PR O H A A OB EHHEE MK
{, REBMEELZT WM L RSN,
F PR ) == ST 5 28% 0 ) Y SERIC
CHOOYENRE TN RN LA EREEZ OND, —
Ji, IS ORIEFEVEDSE WU & RS LR 7
V==Y T RATH T ET, WPl OWEITRE & %
BT EDD, HEOMKNY VSERIZHHE AR LA R &
V==V ZIEHT LA TH S, B, PikA
7)==V FTIE, U URERE ORISHH S I
HESNAMEZRENTHIEICED, X0 Buhm
RIRHZ LD D,

3-2. LCT ALK B2MEFDHEMARE

YRR 7 ) == 7 THHT 585001 2 8EkiE 10 ~
12 TH B2, ZOXANVETIE HLA OPUREER
PRI $ A 2 EIZTE RV, TD720, RIKT
bV VR 50 LU EISHER U R R 2 2 AT ) A5
W bo FEMEEIIE, HLA 4 7HHBELTWw5
) Y EREMEHT 525, R THHi% HLA 4 7030
REH DL TREEOFEHDSRIT L 2 %,
INAN) VoSERE BB, MBICHELTB ST A
AT 2 2 & CHEMEMATZ X 0 R 2 % Y,
F RIS R MRS ke LT, YU — X
LI CRL7Z2e0 7T 7% T2 L IIREAHTD
%Y,

3-3. HIMEDEFEE HLANSNZIW U ZLEL Y

HLA ol iAo BigE L, [HLA U ¥
A¥ 7| & [HHLA Ykt ] 2350, HWIZIG
UCRELRMEG RS, HLAPE DY 4 €2 7 Tid
FERPEBE M OPUMTEAS, PUARBILIZIE HLA U AREM
DISAVHAAS LI 72 5o UL L 22 UM 1385 0
HLA JuERERIO 78 2OV % v TR A T 5.
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% { oS OVHIKL TR L 22505 X, 2 08 R%ED
BENEE 5. BEEOBVIULTEZHWTY f €
TERERTHI LT, SEROVMKO HLA BIiZ, X0
FHEOREW DO E L L, 61T, BEEDD L7345Vl
a7 PR L 2290, & 0 Rl 2 Sk 231 i
T5ho TOXHIZ, PUMLTEOFERERE & h VMo
VEZAE YT EEYIRT I ET, AP RO R
S &ML 7 HLA $SUR O A T b TR 7z,
3-4. MiBEFMEAEL T DRA

A4 ¥ ZIZLE R W RILE O ATFI2IE, kA
7)==V FRYFRERIE D 720124 { D73 VTR A
VEETH B &R VI 2 BB TH B 2 &
PUHTH D, F7z, 7HFHiKIE, FIIREFADD
DERELTNDZEPLETH Y, MFFHRETIE
B4 e MRERASTE CTd - 720 IAE, BETHREIR
RIS L, IS0 HLA % 4 € ¥ 7 TOMRRED
FRAAHI SHE 720, HLA 4 ¥ ¥ 73 MiEF s
LEIETRENLIZEBIT TS L 5T

1. £&D

YY)—=X [ZE FM=TFI22onT (1)] IZHeTILiEY:
W HLAZ A XY Z7OFIRB LY A € ML A OF
WA D WTHRIA L ze KINE, X7 v MUK, 7LV
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HLA =¥ F =722V T (2) —IiF¥ HLA ¥ 4 ¥ ¥ 720w T—

LW TRRL TV VT — MUEB X ORI
W, FHLAWEICB A7 I VBENEZE F—7F
ORREERZ TN THTETH S,

FIZERDFR
Hf s R&FHZ L

5| F 3k

D HpFEHL, AHAWE [ —X] HLA =¥ b—=712D
WT (1) —HLA JUROZ A, S ¥ b — 7 £ T—,
MHC, 32 : 59-67, 2025

2) WL : [ ) =X ] 79 A Thsodm b L
A—HLA ¥ 4 ¥ » 7 &M b L A 1225w T— MHC,
4 :155-168, 1998

3) BT [V =X D ifiESF] HLA 5 F e 2D b+ —
T—IiES 2 I L ¢ MHC 4 18-52, 1997

4) M.R. MICKEY and K.K. MITTAL: An information theory
quality score for reagent sera. Tissue Antigens 18 : 13-
23,1981

5) FRMEEFEMW : HLA HUE O MAT D & 0T, BRR Mk, 31:
487-494, 1987

Wil — 51

CBL: C-locus blank (CEET 5 » )

CREG: Cross Reactive Group (57 Bn#E)

HLA: Human Leukocyte Antigen (& » FIIfLERPTIE)

LCT: Lymphocyte Cytotoxicity Test (1) 7 SERHIN5 4 508x)
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About HLA antigen epitopes (2) : Overview of Serological HLA Typing

Miyuki Uchida”, Hidenori Tanaka?

Y Central Blood Institute, Blood Service Headquarters, Japanese Red Cross Society, Tokyo, Japan
? HLA Foundation Laboratory, Kyoto, Japan

In 1958, Payne et al. discovered that leukocyte agglutinins were produced in the sera of pregnant women. This finding
revealed that high-quality anti-HLA antibodies could be obtained from multiparous women, leading researchers to
actively collect antisera from these women. In 1964, Terasaki et al. further advanced the field by developing the
lymphocyte cytotoxicity test (LCT), which enabled highly accurate typing using minute amounts of antiserum—as
little as 1ul. The LCT method made it possible to test antiserum reactivity against numerous lymphocyte samples,
facilitating the detailed classification of HLA antigens. Furthermore, the reactivity of antisera with various
lymphocytes and analysis of HLA molecules at the genetic level revealed the shared amino acid sequences and cross-
reactivity between different HLA antigens, which are characteristics of HLA antigens.

Key Words: anti-HLA antiserum, HLA Typing Tray, epitope, Cross Reactive Group
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ke Eshi (1)
—H B L Pl HLA hid—

[l

e

VSRR BEERIER  FLREVEI 5B

PEAE B —HR R APk (DSA) BtkL ¥ » MIX§ 2 BRI N SUEPUAB S RGOS (ABMR)
RRMEREfEZ T SR TERESEW DR SN D 2 EA3% o 7225, I Rituximab, MAESHHR, <70
7 YREREZ L E LRI B ERE A T H MR & 742 ) BB OB D)L > Twdbo —T, Bk
(25429 %5 ABMR (&, RIEMHIREDSHELR L72BETD —E0HETREL, BHMEREEOKRE 2ER L L5 T,
Z 2 TARTIIBRMICH T 5 DSA OREFK, BEAF DSA 130§ 2 Bl BUR E# I, A% O ABMR OHHE I IOV

THESL L 72\

F—T— 8 EBHL, PUHLA BUE, N —RERAPUE, HUAR B A SOS

1. FC®IC

R ORERIZ, 1954 4£12 Joseph Murray & 23444k
MRS erbinEos ZoBMiide
b A1 EkPTE (Human Leukocyte Antigen : HLA) 2%
[f]— 7 — PR AUE R T OB T H - 7 72 DIEM UG IE
FERE L 2 r o 72h%, ZORBRFEME TOBMEISMIBEI NS
L M —5BPAR (Donor Specific Antibody : DSA)
DB X PRI KOS (Antibody Mediated
Rejection : ABMR) EBMOKN X RBEREIC 5 2 &
L7 o720 1969 4E1213 Terasaki 54SCDC 7 0 A% v
F (complement dependent cytotoxicity crossmatch :
CDCXM) % H\w7-#5) CTREAF DSA A% ABMR X # #ili
BEEMOMN) A2 772 5 —ThoI LiRLY,
#%EDL WA DSA BB BRI HE Sh b 2 L 2%
Mo 7zo LA LIL4E Rituximab, MIERH, #r~rn
7 v kE#EP: (Intravenous Immunoglobulin : IVIG)
ZHLGE LA S M Re e 20 ), 2ok
I RIEFIINA Y A7 OFERNTH LT b FRALD I

WIRDY) DDB b, FIZ, BRMED ABMR 23X LT
D IVIG % Rituximab OG- bW HE L o722 LI2X D),
M2 L HIEEA L)1l hsTwad, —HT
PLHLA i EO#ESDHEE L, REEOI7 O A
Xy FTHH7U—H A M A M) —=2rBAT v F (flow
cytometry crossmatch : FCXM) %, 70— 4 b XA —
% — % Luminex % i i L 7z EAESUARA S K VT
MEEh, BIEES v 7 VT v+ ¥ — X (Single
Antigen Beads : SAB) MALIZ & ) HT HLA Hiik o 4552
HETOLIHMTEL LR oTWD, TNb, HFE
- Bt HLA HURRR A o #4555 DSA B Pk B 0> Bt
M EICKRECHESLTWEY, 22 TAR TP HLA
Pifk & ) bl DSA 2SE RO AT G 2 % #%8 L L
HEZOWTHEZ T 5o

2. AFICH T B4 HLA 5k ICBEY 2 Ejm

AR, ARFB TSRS B % 5t HLA HuikicBI$
HIRAL - ISR E RS RONIZ, £, MATH

ZAFH 2025 4E 11 2 H, SBH 1 20254E 11 H 15 H

RFEFEME I R T 514-8507 =EERETLAG 2 T H 174

TEL: 059-232-1111 FAX: 059-231-5203 E-mail: kouheini@med.mie-u.ac.jp
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%75, 2018 4E A O BT HLA Pifkii s, 2020 4F 12
FEARTHT HLA SUARBA IS 2 PRBIDGR S 7, 312 2024
ARV TR S0 IR IR 55 0~ 5 IR 2 AV R AE DR P
BEbN DB v M7 — 7 R E ] ST 25
HLA B HAT I RE & 72 5 72,0

BRI LTI, BEAF DSA 1K AR BU&/E E L
TUHT & Y S E R M HUS AT R T - 7228, &
AN A 2019 4E12 IVIG 75, 2023 4E 121 Rituximab @
PG HE L % o 72 HICEMEO ABMR ORHICIE,
PEAFE D MAEASH AN 2., 2023 4EA* & Rituximab D% 5,
2024 4E D BIX IVIG B HATWREE e o720 2D X H I
A IS - RO 2> S P0 HLA JuR ISR I 2 2
WEHBLIL Lo, TNOHOMIE - FHE IO
WCTIERZEEF 2D OV ONRBIRTH 5,

3. BI7E DSA & de novo DSA

R 3BT DSA 2% ABMR O 5 2 Bl A 75
KO TIZMDH S Z ERIEMSRTWASY, DSA 132
OWBEEIC XL Y, BRI & O AT 547 DSA LB
FEZZHRICF 49 5 de novo DSA ICKRBIE 5,

B # DSA

BRAL ¥y MABRENIC N — o HLA 1283
LHuRERAE LT a8 ICBEfE DSA Btk & Hikr s h
5o 0, PLHLAVUKREZA LAYV A 7775 —L LT,
EIRIE, FERHEE, SIIERSE <MOSNTnDAS, Zhb
DIEVEFED 2 { TH 20% F2E TP HLA ifk x4 L % &
THMELH Y EESLETDH D,

EAE DSA OAFFEAS ABMR % &8 L, BHUE 4 5%
EETERZZEDPMONTWVSY, o—7 Z2HTI,
HLA-A, -B, -DR, -DQ Z%}9 % DSA IZBHIEF#IC
B A RITT I LD MHA SN TE Y, HLAC, -DP
ZOWT L BHIEFHRICHET S & T 2WENL W,
—HTRFF—ITHRENYTIE R VWi HLA ftfkvhbw 5
non-DSA BRI G Lawve ShTwa?,

%72, WEAF DSA O T, SAB WA TONFEHOGHE
J¥ (Mean Fluorescence Intensity : MFI) 3w 0¥,
HRIEMALRE 2 BT 5 b0, 1gG3 472 5 2, HLA
Class L1233 % Hifk” 7 £13 ABMR 54 5 %0 & il i
BEAMIEE AT W L 3 I N T W5,

¥ 72 CDCXM 23 1% T & 5 4E Bl O B E 7 % 1&
CDCXM &tk -FCXM Db D L Y KRR TH 57, —
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Ji T, FCXM Askatk & 72 % & 9 K MFI O BEAE DSA 13,
SR IR PRI E 5 2 v E OIS
l1,5.11)0

de novo DSA

de novo DSA (FME PGB PEHLARBIH R SUS (Chronic
Active Antibody-mediated Rejection : CAABMR) #5|&
L, BHERERRACT - BREEERRICHEDb L &
hctwa?,

de novo DSA IZBBHiH: 5 4 TR 20% DREFIZA LT,
ZORED Class T, $512 DQ ST 24tk TH 251,
de novo DSA #4: LAY AZHFI2iX, /T Ke7
v A, EYE, RS RE D SR A o
TATT 2 AYHEM RO, BREBITRY 2 E2HE s h
TWwb, 75, HLAPE I A~ v 59 2 Eplet 3 A7 v
F%, PIRCHE- I? % &0 N — & oMk 4 b &
FEINTW5,

—#MY1C de novo DSA IZEEAFE DSA X 0 b B Al BE
MmN 22 LD ENRMBRTWAS?, HLA 7
F AW TIX, Class I 4512 DQ 2K 3 5 DSA A3 #i
BOAEFIERELY RTT LT 2MENRS WY, HIC
Class I & Class T 2% % DSA 23BHAF 9 % & B A
FHRPELIVARTH 27", £ MFIAEHMETH 5,
b L ITHRERFIIC MFL DR A 25 /L 5 7L 7« DSA 135
WETFHRVPARE ENBD, HL, TXTo de novo
DSA 728 ABMR 25| &lEZ L, BHEEF#®REZE/LLSED
DIF TR0, BEREOHBLBME ML LA
b T, MEEOHEZHET 2 LEPD L,

4. BIHEIC 5T BBE77 DSA M BBEOKRBEREE
BEAE DSA BtEL S ¥ o MISR L, B4 2 ir i BE &
VEstiEAsik A 5N T & 720 Stegall 513 T cell CDCXM Fy
YD RS BRREFNIC B VT, W& IVIG #iho 7o
b v LARFR R IVIG I M4 38H 3 X OF Rituximab % Bf
ML7a bavzitigl, %ETHEHEIC CDCXM B
bR H3Es &, Atk D ABMR R RAME D o 72 & AT
LTwa™, $72, Vo b ERIEMEBML Y Ly
MZBWT, FEAEIVIG Hli& HH & IVIG & Rituximab
ZOEH L72BUEEL ¥ X » DB E 1T 5 72 HE R
IZBWT, BHitkO ABMR RIES, BHE RN g
BIBREOHPMED» o722 2 MELTWAEY, Thb
DFER % B F 2 BUE O BLBAERE 3 MAE s, TVIG,
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Rituximab # #l& & bETIrbI s Z LA % v, LA L,
BAKI e P G-, H55 4 Iy 73T -TED
T, HKhfiik The A BREGET A SN TV 5. 5% F Tloik4
OMHIBESE 7T P I V%2 1IRT
RRBERDBBEDH - REAKE

707 i A B2 O BB O RIS D W T, Orandi &1
US T® 1025 ) D % it i B G0 78 O Bt & s LT
%o ZNITX B L, DSA BYHER L DBICHEWT, 1
FEHUBEOBME LD ) A 21 CDCXM HE B T 180
f5, CDCXM &tk - FCXM BthAE B T 1.65 f5CTdd - 7275,
7 Ay FEEMW - DSA BUREFIIZOWTIZY A7 D
FRIEZEDOLNTV WD,

HIZBHH OB DSA ORI X - TH BB A%
FIETHTREE T2 WEDH 5. Senev H1E, HERML
¥ 924 BIOFENT 24TV, ABMR O 2B D
53, BRI DSA 25547 L 729 Bl CA RIS Al
BFAEAEMENZ &, BEAF DSA ANER L7ER TR
Rl A= 75 32 05 BEAT DSA BBHER L A% Th 7o L %
RL7=Y,

FCXM
SAB

V

0.1mg/kg/da
5700.2

1000mg/kg/day

500mg/day
2071/-)VEEETIFI

RSN & HTHLA Hifk

5. ABMR & ZDiEE

ABMR O FRE & EHE

ABMR 3 ZIE R I & 0 BRI 36 7 H BANIZ 5
IE 9 % B 5 E ABMR & Z N DLREIC 5 E 3 % BN
ABMR IZKBT&E %, (X2)

L 58 9E ABMR @ % < (& BEAF DSA i B 12 % 3
B AREL e WERAERE O RRIES 5. —H T, &
J& Pk ABMR & 5 56 4E ABMR %58 412 i 2 31
CAABMR IZBAT$ %87 — v &, BH#IZ de novo
DSA 2L 2 Z L2 X ) ABMR 2359ES %785 — VA%
164 5%,
BHARIE ABMR

RIS ABMR 2L Y ¥ v b oILEH IS HAET 5
DSA ZBE OMEMNEAAET 5 FF— ko HLA
R, ARG TEL LN BRI R 5 e AR TR & 5 1 &
T L THRIET 5o WRFITIEX, ZRD L ITWR
ERDIEZ VLT F = VEDR2W R L APRD N5,
P L AR E BN E DR &2 B 5 5 2 &A%
<, MAIGHEALOFEL & U TR BN ~ o C4d
LAEDROON L, ZORICEBIFE ABMR O#%# 1%

Foxm BSHE
SAB

Al

2000mg/day

500mg
‘ Srig/day 20mg/day
AFNFLEZVOY #

IRV

‘SOOmg

ZERBMTRE (3-4E)

UVESEP) NIVFIYT
=38
I 3R 32§

$ & 3§ 3 3

POD -28 10 8 -8 =F

ﬁ‘vva‘nj‘uyjciﬁ&‘ ‘ ‘ ‘ ‘
(Total 2-4g/kg)

5 -4 -8

1 BRHCBTL270—H% A4 b X MY —raxvy FREEBREOBREE 7T 3L
FCXM: flow cytometry crossmatch, SAB: single antigen beads assay, POD: post operative day
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EFREMEABMR e

iﬁbm\or:AM R
BE7ZDSA " CAAB
JITRETFIVA
S ORE -
q Be
e novo (CA) ABMR
DSA ;
[ | | | i
e 3hA 618 14

X2

BB MR SO O R & Ji i R )

DSA : donor specific antibody, ABMR : antibody-mediated rejection, CAABMR : chronic active antibody-mediated rejection

SUTH B %, EHEARD T ISR ASE A A
T BHEB DM TId v,

BHRE LT, AT7aA4 F2OV A, ERHEE LV
IVIG A4 %h & €1 25®, —J5 T Rituximab O A &I
DWTRRZHRODDEZHTH LB,

EFME ABMR

EFNE ABMR % IZBHER TH b0 #E1R 72 ML 7
L7 F =MD LADPRBD END 2 EHBL D, BikbE
Bk & RO TBAMBO DSA A2 ) —= v 7/ 7a b3
VARG % BRI TE R S B RER S A7 < e vo MR
IZIZCAABMR # 295 Z A% L, BT %,
FE5E ABMR OFHE A 5 = X 2 I3 BIMECHR 7RI S 1
TRV WA, DSA IZ & 2 fi AL Pk 15
4 (Complement-Dependent Cytotoxicity : CDC) &
NK #ifig 7 & % i U 72 SUAARA P A0 A 70 il 435
(Antibody-Dependent Cellular Cytotoxicity : ADCC)
G L TR EEZONRTWS, HIZ, ThH5DOKIE
ARECHGET 22 2128y, Bilfkoy 7Y v 7
DL, BTSN E L Z T &R $Y,

WL LTI, A7u0A4 F/28VA, IVIG, Rituximab
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WA, SeIEMEIA O R A TG 2 LS,
IVIG (22T, /MBI Cldd % 725 CAABMR JERITD
5 & MEHEGRBRIC BT G i L, B R
DRFEADES NI L | SN TVDEY, T2, IVIG~
® Rituximab @ FHFEERFEIZOWTIE, CAABMR % &
Lot 3 7 H H LR O # % ABMR T 0 Bt # A7)
EBEWIEICBVT, ARGBMEAEEOLERIED
BRTwaY, —hT, MEELH B 14FH LRI
ZHE L 723256 ABMR (IR RS W & S hTw b,
{HL, CAABMR KT 52N 5 DA ORI FIIML T
BV OTEAWD, HFICL 2HEPREE LRI
OWRENEE ZR LEISZHNT 52 LB EETH Y,
W, % < OBFZEIZ B\ TRARE AT OB PR BRIAGE 2
SR 2 AEEREORESE VL O, BARNEZ VD
D, BHEREIEND OBERDE - EEFL LRV
WL Lo TWD,
Subclinical ABMR ME#E&EIS &R

BRI ICERERENRD LRV, wWb®Y b
Subclinical ABMR OE FHRLEHEDRIZOVWTO T
V7 AALIEBGRBRIEAETE L WS, WL O O/h B
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OB FE WG XN T %, Bertrand 5 i de novo
DSA I L Z ORI CTIEBHREIK T 2 E o i %
DEVERBML VYT Y ML, BREERE HT
L ABMROF#EZFFM L7729 2T, TOHOKXBE
BlgE L7zo ZO#E, Subclinical ABMR % 8% 72 i)
1Z, ABMR % @28 % 2o 7Bl & e~ BSR4
HEMENZ & FHE LAY, —FC Parajuli & 13 BAl
B A AT L7 BB L S ¥ v b 220 BT o HiftiRk
BISIIRICBVWT, EROMHE ABMR £ 2 L TWwW/- &
HIZ IVIG, Rituximab % & OHHEMEHREIT o728 2
%, Subclinical ABMR O#EBI DRI 475513 ABMR
EELTVRW o 72ER & A1 MD 5 7228, Clinical
ABMR OB TRIA R AEEF RS EAD 5722 & 2 W
L7277, Z OWFFRIZBIEIIZETH ) Hiik iR oA 8%
ZHEBRHM L 72 b O TldZ\wA%, Subclinical ABMR &
B TOBBIMADTREZ RRT 25D TH b,

FERE B ALARRR S ATHEAT L 72 B RS IR BRI R 2SR 5
I lrFErbE, BHZIZENNZ DSAZXZY —
= 7 %47\, Subclinical ABMR % 52 W L C#
P2 G i 5 2 &5, BB EEREON LICoR
BB WREMED D 5 o

6. DSASHMEIICH T2 HLA 21 ECTOEEMH

Bl U 72 R 1B A2 R 0 8 1 1R) E 0> 72801213 DSA @
AEOFAGAHD THETH 525, LiEZL DSA DH
O KB - de novo DSA FEAE D Y A 7 FEAMNC 1 FEM
% HLA # 4 ¥ ¥ ZHBARW R TdH %, Sensitization in
Transplantation: Assessment of Risk (STAR) ® 4 4
FIA4 Tk, HLAZ# A ¥ 71k, FF—=RUOL ¥
I bOET—AADTLVVLXVOHLA ¥4V T
PHDATVE I LL ERTW2Y, B HHEE T
KM =7 2V AL HLAS A KV I BEZET
ERLTOHRVARTIE, EEILU—hATRTEM
ByAHZLREELWA, A& LD HLAA, B -C
-DRB1, -DQBI, -DPB1 ® % £ ¥ ¥ 7317\, Class I
2OV TId a DAL S Eilk LoD DSA OF i D&
EATO) CEVEETH b,

7. BHYIC
FRHLIZ 31T % DSA OFFHili S L RIS, BAIE L
HHROM FICHEAE T 2 EELZPETDH 5o BEAE DSA by
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PEAE BN 09 2 B ERR 0 W J A X 0 SN A )
A 7 FEBNIR T 5 BB O EISNX IR AT - 7255, Bk D
de novo DSA O HHR, Z1iZHi < CAABMR ~D %}
BAZ DWW TR TR ERED S,

L) B BRMEEER LMD 720121E, ABMR O
R & W) iR A, BN Rk A 2 ) —= v
7, ZLTHMZR HLA ¥ 4 ¥ 71230 fEO RV
VA7 FHEAAT R TH b, — 7 CHIFRE S EZ B £ 2
7ERALE# E, N4 F<—H —% ABMR 1283 55
BUARSEOBFD S & 742 5 R LICH 53 2 L HIfFS
N5
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Impact of Anti-HLA Antibodies in Kidney Transplantation

Kouhei Nishikawa"

Y Department of Nephro-Urologic Surgery and Andrology, Mie University Graduate School of Medicine

Kidney transplantation in recipients with pre-existing donor-specific antibodies (DSAs) has traditionally been avoided
due to the high risk of early acute antibody-mediated rejection (ABMR) and subsequent graft loss. In recent years,
however, pre-transplant desensitization protocols consisting primarily of rituximab administration, plasma exchange,
and high-dose intravenous immunoglobulin (IVIG) therapy have become available in Japan, thereby expanding the
indications for kidney transplantation in sensitized patients. Nevertheless, ABMR that develops after transplantation
continues to occur in a substantial proportion of recipients, even in the era of advanced immunosuppressive regimens,
and remains a major cause of late graft failure. In this review, we summarize the clinical significance of DSAs in
kidney transplantation, current strategies for pre-transplant desensitization in patients with pre-existing DSAs,

therapeutic approaches for post-transplant ABMR.

Key Words: Kidney Transplantation, Anti-HLA Antibody, Donor Specific Antibody, Antibody-mediated Rejection

©2025  H ARG &Pk &

163



Major Histocompatibility Complex 2025; 32 (3): 164-170

==

Mg tehi (2)
— R BHICB I L HAIN—F 2 V7B AR y FEADERE EY—

A OREE

HIGEERIRSY: BRI VRE A MRSV 78

IEZFREAC BT 2 7 0 A~y FHRAIIIEMSOE ) 27 2 Pl 2 BELRETH 205, fEROT 1 I HNV 7Ry
F (PXM) (3Rl R BE M BB 7 LIEA L Vo CHEMIT 2 HFHL LT, FF—HLARE L YTV M
HLA iR ERAT 2N —F v V7B A<y F (VXM) PEHENE, VXMIZY Y 7 V7 57 €= Xk (SAB
) KD E, in silico THIMGEAYE R BRI ICHETE, WA CEORE, JelE, BN, ZEM R & TEANES . R
T 2023 12 H AR E AR I2B W T VXM BAMGT ad hoc ZREVHE SWEBZHMBL, EHE BV T
PRBEPER) T D PXM A WEAS 2025 4FIZKFR S N 7zo S RIGPUREROMGE R, SABLOBRRAMIE, AL X 2 N E
Mk, BHARPUER FF—HLA 4 ¥ ¥ 7 OE#ELDHETH 5o VXM IR TR 2 BASZBIC I 72 rh il &

LTHifFE b,

F—T—-F:N=FyvruxvyF, B ANLHGE (AD, $LHLA ik, HLA ¥ A€ > 7

1. 3UBIC

AR, RIS A 2T 2 M — DM IE A G
TFETHY, £ OBEITE > T B CREB ORI
THhbo Ik FF—HIIFICL VT v MEROBRET
EfisnbruAxy FH&E, FF—-LyExv b
B OMMBEEE, > F DIEMPOSD ) A 7 % 5725
T 57202 N —FEERPE (donor-specific antibody,
DSA) 2T 2 ETH 5, Bl CEEEO®E
WiddH B b DD, DSA DAL IO %4 & )=
ZRELSELT B0 BEBAIZ B W TR 2> 5 DSA
BB P W OIS, & < ITHUARBEREAR
BOG®DY) A7 HE L, ZOF D L U0SHE 2 H e
THIENEETHL, CNFETIZOAR Y FIE, F
F—D) yREFRELIVE Y VOIMEEREH T [74 Y
HN7aATyF (PXM) IDE-ENTE . Thbh,

WA EE 2 o 2 < v F (CDCXM) BX O
TJu—HA FA Y —r A< v F (FCXM) Th 575,
BAE % i 7e v B F — Bk o i 12 X0 58 Al B8 LA 28 Mo 7 It
BNORALEFR, A IS R A Rk DD, MARIZ B
U B BRI & v o 7 REOBREN M I T & 7,
CHLAERERNPL, EFEEH SN TWED0—F ¥ )L
7 A< J (virtual crossmatch, VXM) T& %,

AR TIEERIFIC BT 2 WEBMICBNTHE K H S
MR - SR 2 WMo ) Alo—o & LTl
ENTWS, VXM ORERNE 2B & UGS ETOE
AP, & U TARIBZ BT 2 BRENE AR B X OBUE
HAZOWTHFT %o

2. VXM DEE & HThESE
VXM &iE, FF—DHLAY A FF—%E LY

ZAFH 2025 4R 11 ) 14 H, =BH 12025412 J 10 H

RFEFHAEL G/ K T 329-0498 Wi ARIR TEHSEANTF 3311-1 BIRERRY:  BWREIVELZ#IE B IIR 50

TEL: 0285-58-7471 FAX: (0285-40-6595 E-mail: iwamid@jichiac.jp



JEE RIS BT 2 AABIN—F vy V7 u A<y FEADOEHRL EY

YL b OH HLA PUREIMEZ IG5 2 & T, i silico
THIMESEZHET 2 FETH S (Fig 1o ':P'll\ &
7% % Hilt i, Single Antigen Beads (SAB) 12
CPURIETH Y, FHHLA o fEshze—2X
AT 2P0 HLA Yk s %, 306 (MFL Mean
Fluorescence Intensity) & LT#HEd., ZHIT LD, EE
OMfEE W3, BE Eo PXM O R E FHl§ 5 &
WA T TU—FThbh, SABEOHIL, —HORET
8o HLA k% MIEICFHETRETH 2 52H D, it
k@D PXMAZHARTHEEMN 2 EHRE LR, fl2IE, 7
7 A 1 Tldfek 150 AL (& LT One Lambda £t
@ LABScreen Single antigen Class I¥ Tl 97 #, iz
T class T supplement” 54 fi3d T& 71 151 F3E O -l A
wEE), 7 I A 11T 100 Fi3ELL E (LABScreen Single

MHC 2025; 32 (3)

Antigen Class II¥ Ti% 86 ffiJH, Class II Supplement®
T 24 Mg, &FF110 fE%H) o HLA K § 2 bk % [

il c& % (Fig 2)o —73‘“6‘ ¥ o HLA MTx
U bh=7PEFEINTVS , ARB R EPUAA
filb> HLA 12 b 454 Lfl,iw, MFT B35 - T3
% (shared epitope BIZ) &\ Hiffiy b & 5 7
(Fig. 3)o %7z, PihOERMEICIEMADIDH Y ChE=
e LIFLIEERIINS), HhEXSDH L —E0EZE
25 EMESNLHENGME (MFD) 77 b—I1ELTL
)2 LR, B XKMOKHE HLA FUEOEMIZ X %
IR POE 2 EOMBE LRI N TWE, T0XH %
MESIZER SN TV 00, VXMAPPXM &0 3
JREE - IR L DICHSTFMTE L L) T Eidifst
TREZCHESh TS *, AICHBERKED

Fr—ICRiET SBRFOMAEERE - A%
HERRIGD) A - BHE0#E L EF T HRE

RITOI24ZHINIOANYF (PXM)

N=FrIP0AXYF (VXM)

| 2ePharazvaFil

LRy b - Fr—-ES
[ T )
[EFETVF
+og == 1'\\

[eeEErh V=0 i
o o el !

Sy '

FTy

[FF=EMaEvis, 7 ¥haronv sy
AN R F = b ETY bESD
ARY A FRERERECNAT EARNRE

AR OMHLAENE
(L RN - R

o :Iﬂl"ﬁmllllllllll.

¥+ = meaLasis ¥
[Ff—tmBHE ¥

wh
g
o~

FF— RSO EIRENSR, MEPTENR, REER
O AR fai8, R OERD EQME

X1

E-ZEAVWCRETUY/UREEDYTEMNICHRNE
TERMPIEERGICL M MR TEORE

TATHNVIOAR Y FEN—F X L7 TAT Y FDEN

IN—F%IJ)LOARIYF

\‘4
v
A.b >y
v
i8I
»,,«

Py
7

v
<
>

*

—EIZZLDE—RXERIGESE DD TR
SHERERIGHNEES

T4HIILIARIYF

—EIZE—DIUNKREDARESE
BN TRERMGIFESEL

K2 N—=FX VIR FETATIHNTAAR Y F ORI EN

165



MHC 2025; 32 (3)
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The Significance and Prospects of Introducing the Japanese Virtual
Crossmatch System in Organ Transplantation.

Daiki Iwami

Division of Renal Surgery and Transplantation, Department of Urology,
Jichi Medical University, Shimotsuke, Tochigi, Japan

Crossmatch testing is a critical step in organ transplantation, used to evaluate donor-recipient compatibility and
predict the risk of antibody-mediated rejection. Conventional physical crossmatch (PXM) assays, such as complement-
dependent cytotoxicity and flow cytometric methods, face major logistical and temporal limitations, including
specimen transport and round-the-clock testing demands. Virtual crossmatch (VXM), which compares donor HLA
typing data with recipient anti-HLA antibody profiles iz silico, has emerged as a promising alternative. Based on the
single antigen bead (SAB) assay, VXM allows simultaneous quantification of numerous HLA-specific antibodies and
can accurately predict PXM results without using donor cells. VXM has already been implemented in the United
States, United Kingdom, Eurotransplant countries, Australia, and New Zealand, improving allocation efficiency and
reducing ischemia time. In Japan, an interdisciplinary committee was established in 2023 to promote VXM adoption,
and by 2025, the national policy allowing omission of PXM in antibody-negative cases was officially approved. Future
challenges include integration of antibody data into a unified registry, refinement of algorithms to compensate for
SAB assay limitations, incorporation of Al-based predictive modeling, and standardization of donor HLA typing
using next-generation sequencing. Despite remaining technical issues, VXM represents a transformative approach to
achieving safer, faster, and more equitable organ transplantation.
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STRETH D, HLA ICBIT 2 255, B L OBAER
& BRI 2 3R 5 L, Wi - BRER A A
EURBLY T oMY A - B - BRICENET 5.
PER D ME R & Ik LT HLA OB ERIH L vy
BThHoiH, TOBRIZEABEAL TS, 4l Hkk
BAHRAEOKEAE T, b LIS RED L TED
Jikrg e L, [e FEMERPUE (HLA) ZowT] &
LT, BT 2 makoMRE ML 72, HLA %
ZARE, HMHETHE) 2B L00 LNk wv, &
DYt HLA FFESE (AM#E) Verld (MHC (HAHM
fkam A 4EE) 30(2) 1 78-91, 2023) IFKREHIETH
DT, BEIZLTWIZRZETV,

2. MHC & HLA OE®RBLE

T EMGEE A & T HA K MHIC: major
histocompatibility complex) &, k@ &M % ez d
5 RGBT HEEERTH S, MHC1ZHH), 7 AD
BHBEAMEERET 20T L LTSN, 1952 4F
\Z Dausset (2 & 2 4 [ iy il 5 100575 v L2 1 i Bk 4 3R
BRCRUB S 2 huk0 5 R 2 25812, HLA OffF78I135E R
LTCT&7, THICHIET 2P % Mac Ui (RfED
HLA-A2 §UB) L@ L7ze Shud e b EmERGuE
Human Leukocyte Antigen] ZZ R TH Y, ZFDIHX
F25 HLA &IN5 X 9 I127% o720 MHC & £33 &
NTVWBIGEIE, FHEEW DL oY XTIkl L7z
CEDLERTELAICHEASN, H2R HLA 2L T
WAHAIE, T ARE MCRELZZNEDZ L2 HE T,
7 ANV OFITIE [Mamu-MHC| & EILE N, [EH
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%] ORIZMHC 2207 TRT Z L%\

3. HLA O9FHE & Bae

HLA &, T elRckos 7921018
FANGTICRNEND, 7T A5 TIdaef g
WCHBL, MRNPERTF F243R LT CD8 Bt T
Ml GRITa Bt T M) 2P b3 5. EkEikid 3
OO FALvEB2IruruTY YIRS
%0 7 7 A FidFIChESRRAMIE (APC : Bl
BERAIE, ~2u7 7 —=U%E) L, MR
RTF K2R, CD4 Bt T ML (~)V8— T Hiifg)
A L7 R M R I D B  5. a8l - B
gEehTh TR INs, ACLIFACORMRIIBITS
HEALBHE L LT, HC HLA T &b S iz PiE~
TF NS LTI RICHRR SN D 2 L2885
b,

4. HLA BIEFOZHM & ERAFE

HLA @12 R34 6 etk ik (6p21.3) ITFE1EL,
WO THWEHMEEAET 5, FEEKEHHEL? S 18z
TFoMEKL, "Try 4T (HLA #5TEOMEY)
PR SN Do e L THAET 5 818 HLA BI5TFE
TIXHGAAR A (linkage disequilibrium) 23558 <, $iE
BT E MW RNTO s 4 TOHENBIEIND
A%, Y AR ORI 2 (%87, crossing over) X 0 i
fRTHWEND VDL, T2 O, BizTH
DORLERHANTTOB LT L 258 L WillAGbEIC
5 Mz LIRS, MRz, KEHATHLA
YA TRITH) L TEDREIIRISHEGL D 5,
HLA #2F&, ANBEEFRRIKIC & 2501 20 4 H
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fref - EALARIBFZEIC A S LT o

5. HLA 24 E2 JIREDRIE & KifTANER

HLA FH) 58 V2R S0 A9 L2 L 27 19 3k R M 2 1) 5 208
AW S 7255, 4R PCR (polymerase chain reaction)
%MW/ DNA ¥ 4 ¥ ¥ 7 TdH % PCRSSP i (PCR-
sequence specificprimer method), PCR-rSSO # (PCR-

reverse sequence specific oligonucleotide method),
PCR-SBT i#: (PCR- sequencing-based typing) < NGS
# (next generation sequencing method) 7% EASF i &
%o 7o MATHT RIS IC R % ), PCR-SSP %
R PCRrSSO#HED 27 7 AT TidEllexon 23, 77 A
I TidEI exon 2 ZEHTATFR L L TW5D, PCRSBT
PR NGSETIE L AR Z %R & L Twb, DNA
A KT OW RN YRR R L7228, BRARRHE -
TENTHIR DN L B THERT R DR, 3V I 45—
voa yRikRRImGA;: (EDTA HESE, ~/%) Vi )
7% EBIG TOHEMNEHPAT K TH 5o

6. ¥ HLA HfEDORE EERNESR

Pt HLA BRI HE R O A ARARTF Pl R 45 5 3Bk 2 &,
BUAE 1355 & 72 Luminex” # fl W23k ¥ — X 7
O—H A FA M) —FCLLMHDPERTH Do HKE
OB L) EPROMILAWRE L o720 — A,
Nl (N Y3 ke s EN ANY Y N b AR o N By 31
STV, HLHLA FUA i 55 B C i3 i/ i
AIndE (PTR : platelet transfusion refractoriness), [
AR B CII B HEAE SUG (GVHD : graft versus
VA @B, i B S v R
(TRALI : transfusion-related acute lung injury) % ®
HERERHICEG T2 2 LM%,

host disease)

180

R TERALLEME R L K= b

7. M/RESI & 3 HLA fifk

I N I D BRI 12 BT, B X OISk
LR FAET ORI & % 50 IEMEERO T 7
% b DI HLA K TH H, W TH HPA (human
platelet antigen) PUADZIF SN 5, ERKAICIEIERE
A E (R MM % (CCIL : corrected count
increment) 7% &) LREFHEROIFENEEL b,
HLA # 4 M/ E IS HLA 84 /MR o i1 7 A
RIS, B TR R & 2 MEHI AT KD &
N5, $LHPA Uik, FrA R i/MCRAE 12 b B S-
THIENLLNTWV A, HALWCRTHPA HER
PR B (B VDD B o

8. EIMmFHMIIEHEICEH (T 5 HLA EE4M0ERE

T MR A E H RN & MR RAEAE L, [
FERERCLE A RE - BRI - P 3 >0y — A
S5N5, BRI TIEZ HLA AN —ROFE R m W E
% R$725 Wi d HLA @A YRRl & $1 HLA ik
MAIBARARE AT A EHRL %5 MBBERIL- IR -
BAY — 2 0#EI2IE HLA ¥ 4 ¥ ¥ 7 & Hi HLA Hifk
JENT O+ e AR EET D B o

9. £&&H

HLA O JEEEM AR IE, MME ST CH#E D 2T 7EH,
HNBEREHRZICE > THETH L, TOLHM - #IR
BTSSR O 3 X OVBR PR G 91 2 AR R 1 3
52 LT, W%, HLA B MR IS5
eV B MEESHEOFONTIL, EEERERDI D T
HELLD, ZOBREY KU TH S, Kiligens, Mk
WAL 2 H~NDOHR L B NEENTH S,
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PHNT7TEEROLHERERZIVE—T
—9—23Yav71 (HLA # L€V 7BE)—
[P SZESHLA YA €Y 7V ~HUEDORME T+ Ah v ¥ a vy T~

WH AW XY - &l

BEY HRILRIEY - A WY oBA EE kG Y - KK

i il

Wi

VA AR A AR i A SE T
DR - REEREY Y 5 —
VIR ER L vy — KA

Y R v 8 —

7R A
KB b
RE PN
N

1. FU®IC

LAEE D WSL Tid, HLA # 4 ¥V 7O L TH 5 it
Y — X FE A 72 rSSO & b IZFEE 217 5 72,
WEE, ALRRE A PR A O SETSIE 4 AR A O R.0F 1) VT
THHI LMD, HLA YA XV 7T OIBEN S F DA
BIUOHECESETENY RiF7e HLAY A E Y7
EHICBWT, BESLTHICRIL L, EMRHE
EREHEORCHARIREZEL ) A TAITRTH S, &
B WS T, (MinrBhrLlwn] 545 2 L0RE
Y% 7 —<I29E L7ze AW TIX, HLA 75F 025
MWEED S, EBEOHETREDOT S I L 2ilidmNA L
L7

2. RENREEEBE
(1) HLA ¥ £ ¥ v 7 o8k (HLA 501 Of, @51
M, HER L)

[HLAY A 7Ol L wvw)T—<Dd L,
HLA 5 F O, HLA o#fsy, N7us {47, 7L
WHHEIZDWTHH L7ze HLA 5T OfEI2on T,
IR TAE & OBIRME A R X THM L7228, $Fi27 I R
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11 ® DR BIZFHEICB T S a il fHOBZEFIZTOVTD
R 22 DL, BB E - THFZ RO 5 72010 EE
LEZ o7

NTREATRT VIVHHEICOWTE, FMl 3o
AT, EROHWERICED L ITRILTLEINERR
TOHMTH Y, FLOFIIIELOMHERE LTHA L,
K#BBEOT—3THHD [MhBrlwv] K97
DI, BDELEZTHTEER %
(2) HLADNA # 4 ¥ ¥ Z 0 i # & J5 ik (rSSO i :

reverse sequence specific oligonucleotide)

PCR-rSSO D JFEHLE L U722 W TR L
720 HLA #IZF O L RIGHEIR &, rSSO & THRATA iR
BB E OBFREEICINZ, 70— T OBGEMEIZDOWT
DIFF L7 TNOLOFMIZLY, rSSO®KICEBITSLT
YEF A TANOHRMERDL I ERANE LT,

F72, 1SSO DKM AT v 7O EIRT 720,
FIEZ L ORI R L2 H3H 772, 61, K
DITN—=TT=r~\O%IFHHNT, BlEa> ba—n
BARD B OWTHDY EiF7=,

RIS, ¥AE Y TRBISERE Y RITTERE LT,
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BAKERHL, 4/ & DNA #hiihi, PCR ¥ilE, A7) %
A X¥—var, WE M- fGogTREzZT, th
ZNOBRRCHERT & 2 BRIR L. Sk
MDA ST, ELVHRMEZRSZ L8 [M2rBh0L
W] EWIRDEICORNH I ERRML, WREHO
Kot

(B) FN—FF4Ahvar

TN—=TT7 =22 h, #RMIC X5 [HLA B
BB BRI L. S, TRBURRET D
DT L, RICHE LS AN E DDA TRETH S
LWV EZIEDTTRE LD TH S,

TV — 77— 7 T, false Bt (BFEPER X Okai)
HT—VLLE200MERIURL, SELIICE L
BIRARM U 72e B 1IITHIC X 2550, RE2
A IOER T 2 A HE L TBY, wWIhoEs
b [MrBhrLwv] ERocee, HREkEiTH) L
DEENEZ R L 720

M1 i, Btka b o — ViR L R ik o
Wb ar sy I rv—3varziy, Rtz EmT 5
HBHCORIFHZ L2 HE Lz, M2 Tk, HEH
IZTTRETH D DD, Y — XD FUSTED S LR E D5
DNLFHERRL, Ay M TEOEERLENE D
DEBFHLTO D07, ZHBIIMBEET LV E LD
r—AThY, HEEBERCNTOIA TOBEIrLLE
BERATo72H, EEOFIICL > THEEZWMKICT 22
LIIWNEETH Y, Ao ST T X BHERD
VETHDE LT
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AT SRR X LA — b

rSSO #TIE, DIN1 DO = AR DEWIZ X o
TTVIWVHERRLZDGENH L, —HT, HETIX
NGS 7%z &, WA EZRETEZFHEICL-T, &
0 A2 HLA TR R 2155 LS REE 25 T 5o
rSSO TR TE R VHEAI 2 E L, LEIS L TH
DAL X B HERAG 2 B L T L oEEN %
L7z $72, BAONEETERE T I/ BRI
BT HHWEHICOTTEI LW E W) DB L 72,

oI, HEEME LTHFEONL [Hy b+ 7D
BHFE] CETEFTA A Ay varybifolz, Thi
RO QCWS 2 ETHIFEHEM S NL T —TH Y,
RO BEWIR L LTS v Mt 7 AL
ERBGELH BN, HAMIZIEA Yy bA TEEETEL
BV EMHERINT VDS, ZHOMPL 22 H8H %%
RBIEREREIToHGEIED L) LA ROEALD
HEL20028E L TBLZEIZEETHSL LHM L,

3. £&8

L], BRI E LCBMT A2 BELREE T WS
ERBIAICINY MA T, HLA ¥ 4 ¥ ¥ 7 OHEAMIZH 4
HEALZ BT T 525, i )i CdHh 5 rSSO HiTfib
HFENEGTCICHBENLZ LIV EE LT TV D,
A lOF#E TIE, HLA OREREAEL L & 4T SSO o
T2 AL, SHBOBEEFOPTHLTOLHRILOME
EVHNEFVIE ) SR TBINW 2w SA L,
BUERICIIM Ui & L CRLA#RE R %2 X2 A8
HNbHTLrx, LALELAIILTWS,




M7 FEMNOEFESL A — b

SR 7T EEOHBEZVE—-T
—I—23Tav72 GikBE) —
i HLA SiiRa A (380 & 55 1M £ <

AR BTV - B AR - ik

e

CEEHO2Y Y -

it i
VR RR R A

CERRY S S

FS B I s B

NP
O JeiEtA b
O AR LA S LT

7RSS
Y HAF RS T T Y 2t v v —
R 3 1 NG i e St

. 7—923v7208E
MOEHEEOT—2 v ay 7iE, MikEGERED
EHEE A ERMO T 2 BIAT->THBY, T—2rvay
7 2Tlx, PUHLA kol LC, =¥+ —7
D 2 RWAEOBRNED, EROMHUIZ OV THFTE
HTLEHAMIAT > T20 T2, ML ORI HME
LTW2 72D T RNA =721 Th <, Btz
MTORREDLTHEIIIIN—FF4 AHyarzEl
DANTz, BMBIETN—T T4 AK v ¥ a v THH
T&5 L), T =TI IAT Y FT7 LIVOKH
W TE 2 Y — VOMEHEZ R L 722Gk 2 Haiic i
Ai L7zo

2. BEAR

1) #it HLA $iiitads o S

HLA %, BEROHETH@EDOT I /BReFo>Z &n
5, PLHLA Pifkiz @7 3 7 B HBEo85o HLA
PUR & PUBT 5 2 & ZARMERPUR & L 22233 L
720 AL, £E O T b Luminex” % ]
WZHOEE — RO W TREE R TR RO W TEHLY]
Lto7nxvv%i,74vﬂw7UXVy%&A~
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FX N ITUATY FIZOWTHHL, N"—F v 7a XA
XY FTIELYE b =TI I Ay 77 LIVOERD
WL D LR LT,
2) 7uAX v FEE b~ T

T4 THNTBAR Yy FOFIEHIERICO W TR
ERINR L, BRI X DRERD R 256 OFRR 7
O2AX v FORPIEEEZ G2 5HT % EIZOWTHMN
L7z ZATVANITUAR Y FEN—F XV URAT Y
FOPR—BELRLEREIRRL, FF—D7 LVhHiZk
BaRey 27 LY F—THRITE b — TR L ) #
HTEXDURESH L EEHH L, EiEMme LT,
IV =TT =T Ly by F U 2L ABTE b —
TORE ST B OWTHB L7z,
3) TN—FF4 ANy av

FHIICHENG L 72 AJEBNCDOWT, S V=T TR
Tb b0l 1 7V—=T73 -4 \ND 47 NV—T 07N

THHw, #hli2s 1 AT OMWTEZ G RHEN S5
LN, 1 7N — T T EIHET B Z P T,
KaDTNV—TP1EFTONETLERTHELES T
bBolz. BIEDFRE, #INAT A FE TR
WHET-T20 WEIL, BBEELEFF—DF AV FiERE
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BHEOYHLA FURRAER R I ) N—F v V7 a 23y
FEToTh bW, FF—HRRWHAE (DSA : Donor
Specific Antibody) OF#R 7 4 I ANV 7T AY v F
DAERE DTRFEIZOVTHRE LT 59 &9 REFILH
HLA HUABRAEOKR, HOOBE L F L7 LV A s
5 L) IEFIZOVT, BilGoThboZz EOIE
Bl b EBIBA AT > TV DI OREBEHITH Y, 2
BTN RN D 5 72 & Z T DGR ORI T
LMD L) BHNETH o7,
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AT AR EE 2L AR — b
3. £&£8
PR ICAT > 2Bz O 7 v r— b & ), BER 2S5,
AR, REDBRDIE L B> Tz, WHED
KEIICIZBR D 25 D, RNBFRIBEL 2552w EH 1
HELCHAG L7225, SRR IA F2%RLBEEED
KT 5hE, BIIHENLETHLEE L. T V—T
FARAD YT ayRITHTEIZED, #EZZTTRLS
mEFR+ETcbII2a=Fr—3 3 YPRENOTIE R
LBbNS, G, POEHERISSMENTT 4 D5
FNEZ L, E BT RE A AR % F iR O Lk E
ARG LTV 7235 2 L 2L 72w,
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2025 F£E 2E HLA #ERNTE B8EE (Sg)

T Ji4 R K4 T K4
G25001 E (25002 YNGR (25003 g
G25004 T FE G25007 R —f (25008 AR K
G25009 AR FIK G25010 1A Ay

2025 E£E 2E HLA BERITE THEFEE ()

oy ek s K4 T K T K4
G08010 T A (10001 JECH Af R G10003 7T W
G10005 Kl T G15001 IINFR A FL (15002 WA %—
G15005 PEAS ot G15006 fEAll s G15007 R 238
G15008 EMIE#H G15010 Kz NNES] G19008 AL Sk
G19016 NI BESR G19019 Halp (20002 wH SEhE
(20003 Hr Il G20004 MR B (20007 sl JeA
(20009 BE G20010 ) HRd G20011 P A &
G20016 TR AT

2025 FE HBESHRETRS ENERRE (W)

AR &
T-2001 HORZ T ERRER b i oA i A B AR A
T-2002 UK BR S BB I s B
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[#eFE - BEHE] o2 4 10 A 16 R

I M

NZE T MHC (2R3 2SS 200 GERIRIFZE £ TR TEARRIZL, RERDR L,
hEsIC AT (b L IZBHETE) TRVWHDIZRS,

G FEHEFRBIOEEEETIATFEEATHY, TothodtZEz G, L
LT, KFEERBIIRD, 2EL, WERKREESPHESBITHEZ KL
RUZDOWTIE, ZDORY T2V,

fmE: B MB XUt FOREE AWK - REMEOLE, ~Lvy ¥
HFE ( TAOBIMNELED ELPFTRO - O OMELFEAI , 1964 455 18 [l FER
£ ALY UFHRREER, 2024 £ 75 [BIALY U FREEIE) IS, SCEE
FHRENED L HEMmERES ( TNz e T 24EmFY - EFRFIEICET S
fBRfESE) , Tk MES MlaOsE K OMEHICEET 28t , Te b iPS MifaX
3 b MR & OATEMIL DR 21T O WFFEIC B 2 FREE) fE) IHED
LT, TR EOMBEFEEZERFOHRELRT, KREH/LLbOTRITN
E2 b, F, B ERZERIT REG T2 AN o6 A% oSl
LD MO DOMHRICEAT DIERE (Wb DN Z~TFE) |, BE v
TERFGEIZ DWW TR BN B BRI S < TR OFE L OVREFICBET 5
BN (2006 FEREA SR R EAESTL, ERENTBEERICHIT 2 BEEE
DEICTHED FREICLLEE - KB O L LTI TRITIE
R,

¥R JREE, R, U — X, B WETRER, HidEwRe S ETe), SERERE
mEL L, AAGE, JEEEZRDRV,

FIRSFER DBRZR « MHC 12 L < ITRE 2 #7258 1218, KPR
RETHHEXEHNT, AR FEEIZOW TR LT IUR R 5220, FiL,
(6. FaFHFHOBR) 2RO &,

WFFERIEAT A 5NN 2 L OBE - MHC (BT 2 CEOHEICBWT,
BAFFEEENC 1T D RN EATR~ORNISEIZEAT 2014 74 (CFpk 26 4 8 A
26 HICHEBMFERERE) ICERT DR ELT 5% O A0 G 725817 2 2
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o s, B RoWw X F = v 27 ¥ — b
( https://jshi. smoosy. atlas. jp/ja/instruction for_authors ZZMD Z &)
ZHWTHE L2ITiE R 67200,

ARk AT (CCEEAERY — b, ChatGPT 72 &) OFAIZ-DOWT : MHC IZEFET 55
LELERRT DDA Al ORI ERIEICRSD, T —% & 52 TR L T2
i L E DR T 5,

FA: B ORGIImMELREERICBWTIRE L, FEITEEL D
Eiwhll TITH., FBEORBEZEE ZBE, HIBR, NMEREZROIGE1H D,
FEME: ARFBICHE SN EOFEEHIT B ARBEAERENA L,
A=y MeBULTETEEINDIZEDRH D, L<IT, FHE, R
OWTIE, FHANE LT, BrEiiRisgss (JST) NEE T8V vy —F v
BifEY A ~ (J-STAGE) 2 CHEAE &b,

Bk BEITEECH DD, RN T2 0E LT 5XE2 BT 5551
X, BEHEOEEAMLET L (FHRNLE2RLEOLEICE, BEERBICZOE %
HRT D2 L), T, BREOHSICLVERSE LR 21T H)HBEICRAE
L7ZBRIC WL, B#fREoafs 35,

BRI BURNIAER L72Ru,

KA SO R FIZOWTRHREARALENH H5AI21E, WMELBREES
DT RANA RBEIZXHLARE CTH D720, BREHETEDOKREICH D& F T
ey,

O. JFEEsEEEN

1. BEEZIH
12,000 7 (WY E28Y 12 HEELUNET S, 220, K, &, HHEE,
1 g IZoEHiA 400 FICEYUTLHbDL L, ThZRICREZELHL,
NG 2 AR T 5, 72, MEIIAXORFZICEHKT D, AT
Microsoft Word TH{ERE L, FRIL Microsoft Word % L < X Microsoft
PowerPoint, [X|, HHE.(|X Microsoft PowerPoint ZH4 %, FfilL Fmail
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AT, BV — 2R A TIREBILHREZEBRZARICEMN T (EfHEITE
i« BEBEOREZZ])

2. % 1 HH
e L TRE ZHFEL, BARGELHEIETH A ML, EHELBEORLA LT
BIZINA T, BEEE (EREMEE) O, K4, EiGED, FAX &7,
E mail 7 RLVRAZEEHT D, ¥, A ML, FEFEL, TROTLEIZTRLO
ERUTHED

Susceptibility gene for non—-obstructive azoospermia in the HLA class 1II

region: correlations with Y chromosome microdeletion and
spermatogenesis. Tetsuya Takao”, Akira Tsujimura”, Masaharu Sada?,
Reiko Goto?, Minoru Koga®, Yasushi Miyagawa”, Kiyomi Matsumiya®,

Kazuhiko Yamada?, Shiro Takahara

1) Department of Urology, Osaka University Graduate School of Medicine,
Suita, Osaka, Japan
2) Department of Regenerative Medicine, National Cardiovascular Center,
Suita, Osaka, Japan

3) Department of Urology, Osaka Central Hospital, Osaka, Japan

DBAIZEIT D FlowPRA 154 FV 72 HLA FUAfRHOE

A B Y, ek g Y, el IERE k%ﬁgbm,¢ﬁﬁWﬂa
1) ENAEBR AR & v & — B R A

2) ENIIEERER T v & —E AR

3) ESIIEERER T v & — s e

3. ARI-1: HAGETOHRN

<2 HEHMDL, FISCEE (400 FLIN) BE O 250 words LINOHCHEF,
F—U— R (AARGEBIOEGE, ZE b FEUN) a3 5, 728,
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FELEFIZOWNWT, BHEI N —TOHRTIHERDEHE LWL, WEL
WEED ICLANLARETHLHDOT, L ¥ —IcF0 %W T 52
Eo

s N—=UKZLT, NEIUIizy, EerEEl, TR, TE%),
EEE , TRIRRMREEOB =], T5IH3CE) , TR DNEICEEHE
T %,

O FEMMHZELSMNIE HET, BB nIicienitih 32,

@ ALHOFHEILER A2 R E R TNUETR—7 %,

@ 4, A4, FLIIFEFEOEEMAY, WL T4 & VR4 TSI
MIZEE T,

@ Bz, BEIZEFEHEAL (em, ml, g, Kg, pg, ul, %,CkE) %, BT
TIET XFERWD, BALEETFORIITEA A= E AN D,

® #ET4H (YrANL) FA XY v 7 THRRLT D, il 21, HLA-DRB1
(Fo7BE LTHWDEGEIFAZ Y v 712 L72n)

4, RIL-2: PTFETOEFRE
-2 HHBEIZ 250 words INOHEE, F—U— K (6 FELN) Zit#l73 5,

3 HH XY, TllIntroduction| , [Materials and Methods] ,

[Results] , [Discussion] , [Acknowledgements] |,
Disclosures] , [References] , [Legend to Figures| DJEIZFCH
15,

O M4, A4, PRFFEOEEHA, KALA%WV RER4 R
MIZFE T

@ HAL, FETEFEREAL(em, ml, g, Kg pg oul, %, Ch&)zE, HFIE
T T TR WD, BALEETFOMITITEA A= %2 AND,

@ Blr+4 (YA N) FA%V v 7 TRILT D, #lZ21EX, HLA-DRBI
(Z o7 LTHWASEEIZAZ Y v 712 L7220
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5. A3 : MEE—RLOERL [1EREEIH]
O WEFEIET AT 7y MRS,
@ WEFEDHZIZ [ ] AN, TNAYL EBEHOAKRITFE L, fd/hCF
LT D) ARLHET S,
f51]) LCT : Lymphocyte cytotoxicity test
@ P4 IR —EIC AN W

6. FIZEFHSFHDOBR (HAGE, REFEWTNOLELED)

Z2 HP [ZHHEYD $v ( https://jshi. smoosy. atlas. jp/ja/coi_2024)
R STV D Teol b5 & LTHES LI 280 (JSHI_COT
BRI (2023.9.15 2GET) | 24+ BML, HESTSSARHNEENS 555
(21F, CoI H&E AR 2 2HWTHET LI L e L, FRE & bICmEINHR
ZESFZERICEMNT L2 L QAR - FEHEORELZSR)

Fo, WXFETIE, AXORRE TH OIS, UTFEZHET L Z &,

k A R E RIS WS

(Fn30) FIZSFREC « R NS HER L

(F=3C) Disclosures: none to declare

* T NSRRI FEEDH 556 (FHIIN U TRET 5, ATIEHPIR)
(Fn30) FIZSAEEC : LT OFRSHKFERH Y £7,
AFMSLONFIZEE L T, FEHEOONAAML Y =T -5k EE (OM)
AGmSCIZ o L7-roElY, @ttoo= 7 7-mtstE (BM) 2L 5
(#3L) Disclosures:
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Instructions to Authors (updated on Oct.16, 2025)

Submission

MHC is the official journal of the Japanese Society for Histocompatibility and Immunogenetics
(JSHI). The aim of this journal is to serve as a forum for the scientific information in the form
of original and high quality papers in the field of major histocompatibility complex (MHC) and
immunogenetics. Manuscripts, from basic to clinical research relating to MHC or
immunogenetics, are accepted with the understanding that they are original unpublished work
and are not being submitted elsewhere. Manuscripts should be written in Japanese or English.
First author and corresponding author must be members of JSHI, while it is preferable for the

other co-authors also to be JSHI members.

Ethics: Clinical and basic studies using human subjects and specimens obtained from humans
must adhere to the 1964 Helsinki Declaration (adapted by the 18™ World Medical Assembly
and amended by the 75" World Medical Assembly) and must be approved by the ethics
review board of each participating institution. Furthermore, animal studies must adhere to such

guidelines.Conflict of interest: All the authors must clearly declare any conflicts of interest

according to the guideline of JSHI (https://jshi.smoosy.atlas.jp/ja/coi). Further information is

available upon request.

Declaration of no research misconduct: All the authors must declare not to have engaged in

any research misconduct according to the guideline of JSHI

(https://jshi.smoosy.atlas.jp/ja/instruction_for authors). Further information is available upon

request.

Regarding the use of generative Al (such as ChatGPT): The use of generative Al when

creating the manuscript to be submitted to MHC must be limited to proofreading. Submission

of any manuscripts created by providing data is prohibited. Types of papers published:

Original articles, reviews, series, short communications (including research and technical
bulletins) and case reports are acceptable.

Review: The editorial board is responsible for the acceptance of all submitted papers based on
a review by multiple referees. Based on the outcome of the review, the board may request
corrections, omissions, or additions for publication in MHC.

Copyright: Papers that are accepted for publication become copyright of JSHI and will be made
available electronically via the J-Stage platform (https://www jstage.jst.go.jp/).
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Fees: There is no fee for publication. However, authors will be responsible for the costs incurred
for special processing (please specify at submission if special processing is required). Any
costs arising from changes or replacements requested by authors will be the responsibility of
the authors.

Reprints: Reprints are not prepared, but pdf files can be obtained via the J-Stage platform
(https://www jstage.jst.go.jp/).
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Manuscript (in English)

1. Original article

Summary

Articles are limited to 4,000 words. Each figure, table, and photograph must be included on
separate manuscript pages and must include a title. The location of tables and figures in the
manuscript must be clearly stated in the main text. The main text must be submitted as a
Microsoft Word file, tables as a Microsoft Word, Excel, or PowerPoint files, and figures and
photographs as PowerPoint files. All files must be electronically sent as attached files via email
to the editor-in-chief at the editorial office. If the authors would like to submit large size files
(over 100 MB), the large size files may be submitted via a high volume file transfer service. In
that case, the authors must contact the editorial office (indicated on the last page of this

instruction) before submission.

First page

The first page is the title page, which must clearly state that the submitted article is an "Original
article" and include titles, and the name and affiliation of each author. Include the address, name,
telephone number, fax number, and email address of corresponding author at the bottom of the

title page. Follow the example shown below for the title, author names, and affiliations:

Susceptibility gene for non-obstructive azoospermia in the HLA class II region:

correlations with Y chromosome microdeletion and spermatogenesis.

Tetsuya Takao", Akira Tsujimura?, Masaharu Sada?, Reiko Goto?, Minoru Koga®, Yasushi
Miyagawal), Kiyomi Matsumiya', Kazuhiko Yamada?, Shiro Takahara"

1) Department of Urology, Osaka University Graduate School of Medicine, Suita, Osaka, Japan
2) Department of Regenerative Medicine, National Cardiovascular Center, Suita, Osaka, Japan

3) Department of Urology, Osaka Central Hospital, Osaka, Japan

Main text

- The second page must contain an "Abstract" no more than 250 words in length, followed by
key words (no more than five).

- Starting on the third page, the main text begins with the "Introduction" and is followed by the
"Materials and Methods", "Results", "Discussion", “Acknowledgments”, “Conflict of

Interest”, and "References" sections, in this order.
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- Geographic, human, and scientific names are listed in their original languages. Use generic
names for drugs with commercial names in parentheses.
- Indicate units and quantities using Arabic numbers followed by international units (cm, ml, g,

kg, pg, 1, %, °C, etc.).

References

References should include names of authors (last names first); title of article; title of journal
(abbreviate according to the style of Index Medicus) or book; volume number; location and
name of publishing company (book only); first page, year of publication. For references with

more than three authors, list the first three, followed by "et al.". See the examples below:

Journal.
Shi Y, Yoshihara F, Nakahama H, et al.: A novel immunosuppressant FTY720 ameliorates
proteinuria and aiterations of intrarenal adrenomedullin in rats with autoimune

glomerulonephritis. Regulatory Peptides 127: 233-238, 2005.

Book.
Katz DH: Lymphocyte Differentiation, Recognition, and Regulation. New York, Academic
Press, 1997

Chapter in a book.

Tongio M, Abbal M, Bignon JD, et al. ASH#18 : HLA-DPBI.

Charron D (ed): Genetic diversity of HLA Functional and Medical Implication. Paris,
EDK, 1997

2. Short communications (including research and technical bulletins) and Case reports
Summary
Short communications are limited to 1,500 words. For other information, please see “Summary”

section of “Original articles” described before.

First page
The first page is the title page, which must clearly state that the submitted article is a "Short

Communication" or "Case report" and include titles and the name and affiliation of each author.
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Include the address, name, telephone number, fax number, and e-mail address of the
corresponding author at the bottom of the title page. Follow the example shown below for the

title, author names, and affiliations:

Main text
- Short communications and case reports do not require an abstract.
- After the second page, follow the same guidelines for the third and subsequent pages of

original articles as described.

3. Reviews, Series, and Others

As a general rule, reviews and series are written by invitation from the editorial board; however,
submission by JSHI members is strongly encouraged. The editorial board determines the total
number of pages, but in general a manuscript of no more than 3,000 words is preferable. As a

general rule, reviews and series follow the format for original articles.

Editorial Office and Mailing Address

Manuscripts should be submitted to the Editor-in-Chief at the Editorial office:

Editor-in-Chief: Yukari Kuroda

Editorial office:

E-ma mhc.edit.office@soubun.org
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Check sheet on paper submission (enacted on Feb. 6, 2025)

Declaration of no research misconduct (for authors from abroad only)

We declare that we have not engaged in any of the following research misconduct in the
preparation of papers (original articles, reviews, series, short reports, case reports) to be
submitted to MHC.

*Please check the following appropriate boxes.

Specific research misconduct
[] Fabrication (creating non-existent data, research results, etc.)

[] Falsification (changing research materials, equipment, or processes to make data, results

obtained through research activities inauthentic, etc.)

[ IPlagiarism (using idea of another researcher, analysis methods, data, research results, papers,

or terminology without the consent of the relevant researcher or appropriate disclosure)

Research misconduct other than specific research misconduct

[] Duplicated submission (submission of a paper that is essentially the same as a paper
already published or submitted to another academic journal, etc., including storage in an
institutional repository. However, this does not include abstracts for presentations at

academic conferences, workshops, etc.)

[] Inappropriate authorship (submitting a paper without properly disclosing the authorship
of the paper): Inappropriate authorship includes "gift authorship" (listing someone who has
not directly contributed to the paper as an author), "ghost authorship" (people who have
made meaningful contributions to the research paper are not listed as co-authors), and "guest
authorship" (inviting a well-known researcher in the relevant research field to be a co-author

in order to gain an advantage in the review process)
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Regarding the use of generative Al (such as writing tools and ChatGPT)
L] No generative Al was used in creating the manuscript for submission to MHC.

[J Generative Al was used in creating the manuscript for submission to MHC, but only for

proofreading purpose.

Date:

Name of All authors:

Corresponding author's name:

Corresponding author's signature (self-signed):

* After creating this checklist, convert it to a PDF and attach it to the paper on submission.
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