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Major Histocompatibility Complex 2026; 33 (1): 1-10

==X

HLA =¥ b —FIZ20WT (3)
RERIGHERE HLA =¥ b—TI122oWVT

WHAWE Y - [l 502

RE e P R
AW EIEE AN HLA BFgeir

P & 5 HLA BUROMN 25T 2o, 2D TREBE N T 72 PUE AT ME F 72 3R HiPH 2 4R RENUR CH 5 2
EHHBIL, 7u—FHuE, X7y MURBIOT YV V- MR E LTINS L) Tk o7 — ) THEATR
(7 X7 BRECH)) 238 o TV T, IMIEEMIIEF—HiE L L CRERSINL G 7% Cidk v, HLA-A2 HUEHR:
TIE, —8OT7 VVHRGURIZT v o — MR E LTSNS, MO T LIVIZHET 2 U5 X R S g —4t
JLL LCTHbTwb, To@EWIE, 7 37 BEHEIA AP HLA PURICERE I N TV a N v 7 RITHFAAET 20,
RISV B Y= MIFETE I L B LRSS,

F72, £ < O HLA JuliE 385 HLA PR E BT 5 2 E2% <, SROOMET 25 KIS/ 8% — > ZR-§ 8% Cross
Reacting Group (CREG : ZZEIGHERE) LA TV S,

X—J—K:7vrz— MuE, ZEKSHRE A7)y MR, 7)) v 7 =7, Tu— FHE

1. 3UBIC

HLA TV b—7 3 ) — XW o4 1 " Tid, HLA
PUROFEROER L L HICHLA 5707 3 7 BEHIIC
o MLEFEWMATOFERICOWT, F20 T,
HLA $UE RN O 5B L 72 ) > 7 SER 45 55 3l Bk
(Lymphocyte Cytotoxicity Test: LCT) & HLA # f &
YT MLAORRIZOWT, T b—FICHTAEEE
RZTHA L7z, #E3MHATH S5 ML, HLA JUED
kB X OHEIco VT, 73 VBRI ST S D
ZPHDOZE b =TIV THHT 5o

2. 27y MREBLUOT7Y I - MNABEDOT7 X /BB
DWW T
MEA R BRAEETH S LCT BB IN-Z & T

PUMIEOWEDREANZ R Y, 1535 N7z m i B bl %
7z HLA BUROFRT AN L 720

%, HLA $i)siid HL-AI~HL-AI3 2" A2 & Tw
72%5, FOBROMITT 2 OORL BBIETHEICHET 5
PR TH 52 AW L, HLA-Al, HLA-A2, HLA-A3,
HLA-Bw4, HLA-B5, HLA-Bw6, HLA-B7, HLA-BS,
HLA-A9, HLA-A10--- & HLA-A Ji & B I S N7z,

ZDOh, e RPULEEIC X ) HLA JUR O 2310
bha e, NG S NZPUROPITIZ R R D PUR &
L CHERETSH 2 FBIA LW 72 S/,

Bz 1E, HLA-A9 (& 2 FEFE QPT35I 3 2 PLiiLif 23
oMo 72720 HLA-A23 & HLA-A24 \258 &5 2
LeorY, sEEni: HLA-A23 & HLA-A24 DT 3
JBEELH 2 kT 5 &, HLA-A23 3 14 FHIZZ VS

ZAPH 12026 42 19 H, ZBH 202643 H 22 H

OEZ G - WHAW® E T 135-8521 AEHWIRIXIRE 2 TH 13K 67 % HAR+54L e i 7 i

TEL: 03-5534-7510 FAX: 03-5534-7588 E-mail: mi-uchida@jrc.or.jp



MHC 2026; 33 (1)

IV (Q), b1 FHIZCTLVF=ZY (R), 156 FHICTA
v (L) ZFo0Izx LT, HLA-A24 13 144 FH I
v (K), 151 FBHICv 2TV (H), 156 FHIZZ IV

73V Q) ZHRALTYS (M1-1)e TOXIHICEL
%7 X REH O & BT A BRIl s
5ZLT, 1208 (HLA-A9) 752 2OHiJi (HLA-
A23 & HLA-A24) IZ#ldh bl b bhrolz, BUIK
HLA Eplet Registry” Ti&, HLA-A23 & HLA-A24 T
BAebr 7Ly e LT, HLA-A23 555197 151ARV
B XU HLA-A24 F5 5419 7% 151AHV 7 EE ST
Wb, ZOXIHIZ, 1 OOHEEBEEOPEIZTET S
PUMFATLM S 723G, SESNIHEIZATY v b
PURE LTz dh, SESINLHOPEIZ 72— N

J5 & IIE N T b, HLA-A23 3 X O° HLA-A24 i3 HLA-
AYDATY) v MUK TH Y, HLA-A9 X HLA-A23 B
JUHLA-A24 © 70— FHRE %2 5,

X 5|2, HLA-A24 Hilsi2 35\ Cld, HLA-A2403 Hili
W7 HEEND L stz ZORMEELE LTI
HLA-A24 LR O TH 7% 5 MIEF W RIS S 7 — > %m
THES B SN, BIE T OWERSIEN 2T -72 L
5, XD HLA-A24Pii% 2 — K325 HLA 7 LV
HLA-A*24:02 L35 7% 5Bl HLA 7 Vv, HLA-A*
24:03 H3E S e, — M % HLA-A24 T 166 & H
W7 ARG (D) 167FBICZ) ¥ (G) =%
KDDL, HLA-A2403 X 166 HFHICZ VS 3
B (E) 167FHICM) T b7 7Y (W) 28-ET 5,
Z D 166-167 FHHD T I/ BRECH D & GRS 5 Pl
HHEAOP o2 e, HUuEETRHICHEEST 2

HLA =¥ s =722V T (3) RERIGHURE HLA =¥ h— 7122w T

BIFED HLA 7 LIVICHERT 29UH 2 7V ¥ T — ML
JEEIFATED, HLA-A2403 1 HLA-A24 O 7 YV ¥ T—
MR E LTRGEN T 5,

K 1-212R L7z X912, HLA-A IZH M2 7L v
ME62EE THY, TOITTL v b2 #ikd HPUMiEIC
XV, HLA-A9 PUEAHE SNz F72, HLA-A9 HUE
DATY v MUK TH S HLA-A231Z 7L v |k 144Q,
151R, 156L %, HLA-A24 37 L v I 144K, 151H,
156Q AL TEY, b7y bzl s
PUMFHIZ & ) HLA-A23 & HLA-A24 D2 DD AT »
MUEIC B Sz, X 512 HLA-A2403 (2id, R
T 7Ly hELTI66E, 167WHH), Thobox
TLy bEEERTAPURICEI Y HLA-A24 07 V¥ T —
MU & LT HLA-A2403 2558 & 7z,

3. HLABRBEETLILE DRBEEMEICOVT
Rk L7z & 9102, MG I8 7% 2 BOS % 7R3 P
A5, BIETIAIC X VEEEDT LV BT 5 2 & A%
maNgE, TY Y I— MR E L TARINTE
7eo —HT, BIEFEANPELZLIZOMEDST, FH—0
PURE LTRBEINTWALERD R R, flE LT
HLA-A2 29V TRT,

HARMNZHENZ W HLA-A2 JuliiE, FI12 HLA-A02
:01, HLA-A*02:03, HLA-A*02:06, HLA-A*02:07,
HLA-A* 0210 7LV TI—FENRTWE, 2DH b,
HLA-A*02:03 \ZHIR ¥ % $Uli1E HLA-A203, HLA-A*02

0 ZH¥KT AP, HLA-A210 L) 7V ¥ T— b
PURE LTAREN TS, T LT, HLA-A02:

[HLA-A2403] &, @t STz, 2O EH1T, b 01, HLA-A*02:06 3 & " HLA-A*02:07 7332 — F 3 5%
Amino Acid Sequences
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
4 4 4 5 5 5 5 5 5 6 6 6 6 8 8
3 4 5 0 1 2 5 6 7 5 6 7 8 1 2
Consensus T Q R AR V Q L R V E W L R A
A23 - - - - - - - - - - DG - - T A*23:01
A24 - K - - H - - Q - - DG - - T A*24:02
A2403 - K - H - - Q - - - - - T A*24:03
1-1 HLA-A9 7V —7OHFEO T I 7 BRG]

HLA-A23 Hi)ii & HLA-A24 HUECld 144, 151 BL 156 FHHDOT I VB EL S,
HLA-A24 Hi)it & HLA-A2403 HUETIX 166 B L 167 FHO T I /AR %,



HLA ¥ F—=7IZ2oWT (3) RERGHEREE HLA =¥ F— 7122w T

MHC 2026; 33 (1)

HLA-A23

(

144Q,151R,156L

HRECBEFI D7 EE

@ ai, 2RAqY

@ a3kArY

@ p23/0507V>
O ~KITFK

O FPIJEEEIRER

AV MRR
HLA-A24

-

8

HLA-A9

N

144K,151H,156Q

FYSI-MiR I\ﬁlﬁ\

HLA-A2403

2'0-RHiE K

Cn3DYIRIIPICEDIERL

1-2 HLA-A9 7 V—7OHEOMBRE L ZhEho 7Ly b

BIZIR L72BiE 62EE 24 L, HLA-A9 7V — 728 $ %o

HLA-A23 HU)5 & HLA-A24 HUJ5iZ, 144, 151 BX 156 HHDOEZL 27 3/ W% ik 2 PULi1C

Lo THHlEhiz,

HLA-A2403 UEUIE, 166 B XN 167 HH D7 I/ BRIC & Y BEAF 0 HLA-A24 HUR & 1SR4 2 A O U2 R L, 7V

YL — M TH 5 HLA-A2403 HUlit & S 7z,

PEE7 Y v o= MuHE LTS hEZ %L, §
NTHLAA2HUR L B SN T WD, HLA-A02:01 &
HLA-A02:06 8 & O* HLA-A*02:07 T3 — F & h 5%
HLA-A2HURO 7 3/ B % Wik$ % &, HLA-A*02:06
TEIFHE7z=vT75=r (F) »6Fuv v (Y)
2, HLA-A02:07 TiE 9 FHESFa vy (Y) »H¥
ATA Y (C) ~NOT I RERIEDON, Thbik
Wb HLA 5 TREED ¥ — b (X7 F REEEERL)

WCAE L TwWab, ShISx L, HLA-A*02:03 Tl 149
FHX75=r (A) »HrLEF=r (T) 12, 152%
By v (V) 2627 Vvs vk (B) 12, 156 %H
HAuoATy (L) 26 M) 777 (W) ~OT 3/
R AR S, HLA-A'02:10 T2 9B X199 FH
PAHMZI07 ZBEXF M) 77> (W) o270y
(G) ~DOT I/ FiEH) A

RO, IhbHiTwshd
HLA 3D a ) v 7 ZITAFEL T 5 (XM 2-1 2.

— MM, HLA 3 FOMID a N v 7 ZHEIET S
73 BOE WP HLA iR ISR S e 3w,
HLAGF OB ¥ — MRS 57 3/ FRIZEEHR S U
WEENTW5S, K228 X912, HLA-A02:03D
149, 152 BX U156 FHO 7 3 /Wi, HLA-A%02:10
D107 FHO7 I/ BEHRIIP HLA Pkl s s
FTWEY—FUH (FlZa~) v 7 R) ITHEET B, —
Ji T, HLA-A*02:06 ® 9% H, HLA-A*02:07 D 99 %
Ho7 3 BERIEPURIC X I v p o — i
DS (I & b, HLA-AY02:06 B & U
HLA-A*02:07 Ta— F3h 5 HLA-A2 Jus % X519 5
PULIE 3, BEA SN L REMEIZR <, HLA-A2 BuE o
7YY= ETRFOMoOPUREE LTSI
WHoLIHEET 5,

-
—



MHC 2026; 33 (1) HLA =¥ s =722V T (3) RERIGHURE HLA =¥ h— 7122w T

Amino Acid Sequences

111111111111111111
19999000001444455555555
678906789067890678901234567

A*02:01 RYFFTQRMYGDWRFLKWEAAHVAEQLR A2
ARGRDE - - = - = m - == == T--E---W- A203
A*02:06 I R I I A2
A*02:07 - - - - - - - - Erroronnammunanunss A2
A*02:10 I A i € T A210
HLAD FH8iE B>—h anwgx

2-1 HLA-A2 7 Vv—T7OHEDO T I 7 BRECKI
HLA-A*02:01753— F9 % HLA-A2PUEO 7 I VRS Z 2 2 AL LT A28 7 LIVIHROFURO 7 3 7 BERLY % Mg,
HLA-A*02:06 TiZ 9% H, HLA-A*02:07 TZ9HFHD B ¥ — FOXRTF FREEGTHIICHERZRD 5,
HLA-A02:03 T, o~ v 7 AEMCH725 149, 152 BL V156 HHIZ, HLA-A*02:10 TENV—T1ZH7z% 107 FHICHE R E
B 5o

HLA-A2
A*02:06 A*02:07

HLA-A203 HLA-A210
HLA-A*02:03 HLA-A*02:10

Cn3DYI NI 7ICEDIERY

A*02:01/1— R FMRENS D7 S/ ESEIREFR

2-2 HLA-A2 HUSO7 3/ BRiH 7
HLA-A%02:01 X7 L VA3 — K9 % HLA Bl % iz,
HLA-A%02:06 £ HLA-A*02:07 T B ¥ — MEH (5 TOWM) 12, HLA-A02:03 Tl
a~Y v AR, HLA-A02:10 TRV — T TH B 5 FOIMICT I/ BIBIHED D 5o

4, HLA fiEDXEREH (CREG) oz ki, B HLAPUER @O 7 I 7 Ba R
HLA BUILiEASH— o HLA Ui & BB 5 2 &34 HIAHZEICHELTBY, [H—odi HLA PR #H 5
%, R E A ORI IZES O HLA Ju5 & ST %, OPUFI S 5 B GIE A ek & i, HLA 12



HLA ¥ F—=7IZ2oWT (3) RERGHEREE HLA =¥ F— 7122w T MHC 2026; 33 (1)

BHEOKISMETH S, 72, TOLI) BB E > TE
BWEN ARG T RZEKISHER (Cross Reactive
Group : CREG) | &:EN %,

HLA-B7 HUE 2 8-A 5 5 ) ¥ 7S8R CHUMED 2 2 1) —
SV TR EA, RORT &) RERE 0PN
BB EN 5D, WTFRORERYED HLA-B7 HUEIZ BUG
3% L[EEC, HLA-B7 AL O ol & 212
IBERT, LA L, BUlLEHICEHUEII T 2 Hitkasii
L T2 bIFTidAv, #lZiE, HLA-B7+B48+B60
OPLILFEH 11X, HLA-B7, HLA-B48 3 X U HLA-B60
ZNENOPURIENT % BT 2 IEPRIEL TV 5 bIF
T, ZOfEE LT, HLAB7 s ZRAET S
VORERCTHRINEAE AR AT ) &, HLA-B7 215 Tid % <,
HLA-B48 3 X OF HLA-B60 (2519 % KOS & A B 12914 26
$ %, %72, HLA-B48 ¥ 7213 HLA-B60 $iJ5i % Hl v T
WRAE AT > T H RIS, TXTOPFNITT 2 BUG
MHET D (F2), L7zd-> T, HLA-B7+B48+B60
DRV Z R HIME I, SRS 0HEA LT
WAETHIE =T 2Rl T PRI L T 5, D
F U, MEFICEAET 250 HLA Jifk2s 1 i CTH - ¢
b, TOHKPREBRT LI V=T E2EETEHEED
HLA $UR & B & RS 2 &127% %,

4-1. M HLA fiAOFEMEEITL Y b

# 1 T HLABT PR CTHRIMEORA 7 ) —= v 7%
175 7258 3 S N A PG QR R B L OEE S b
I7FLy FERLTWA, HLA-B7, HLA-B48 B & O
HLA-B60 JuJE Tix, 177-178 FHO 7 I /2 LA L
TWbZeNs, CORRRIITTHFBOT AT F
% (D) 178 FHD Y ¥ ¥ (K) 27k 55 HLA
PkThsrZ o Fillsnsg (H3). FHkIZ, HLA-B7
+B54 + B55 + B56 + B67 D4 F% & /x93 HT HLA Hidk o
I 7L v M 66IY, HLA-B7+B13+B27+B48+B60+
B61 ®= 7L v bid 163E, HLA-B7+B27+B54 +B55+
B56+B58+B67 DT 7L v & 69AA, HLA-B7+B27+
B38 + B39+ B48 + B55 + B56 + B59+ B67 DT 7L v ki
45EE ThHhAH I LTS NG, TNHIETTXTHLA-
B7 $iJi & BUG % 78§90 HLA $i/k Td % %%, HLA-B7
PUEPRAETAELRLZ T T Ly PEFEERL TV A,
4-2. CREG EHET7 I/ B

A7 FOSHEEHT HLA HiRH3% HLA $UE O i 7 3
BBk T AL TELASTH Y, HLA-B22 fLlil
A5 A7) v b L7z HLA-B54, HLA-B55 3 & 0F HLA-B56
Pl HLA-B40 $L)5 A 5 2 71 » b L7z HLA-B60 B
X O'HLA-B61 #it J5 1k, [ — CREGIZ)® L T\ %,

®1 HLABTHURZRAT 2 Y /SBk RN S M 58 E

RN IJLyb
B7+B48+B60 177DK
B7+B54+B55+B56+B67 66IY
B7+B13+B27+B48+B60+B61 163E
B7+B27+B54+B55+B56+B58+B67 69AA
B7+B27+B38+B39+B48+B55+B56+B59+B67 45EE

£ 2 % HLA YU & 2WIRE o fuE O LCT #HE (A 3 7 H%)

HLASAS RS ()L
A B KRR B48 B60 B61
A24 A33 B44 B48 8 1 1 1
A24 - B52 B60 8 1 1 1
A24 - B52 B61 8 1 1 1

HLA-B48+B60+B61 o 4§ #4414 & 78 3 HUIMiLiiF 12>\ ¢, HLA-B48, HLA-B60
7213 HLA-B61 Z M2 OHUE THIL L 7= Hii 1%, HLA-B48, HLA-B60 5 L O

HLA-B61 Hus12x LTREME 2 %,
Az 2 a7 (1B 8: k)



MHC 2026; 33 (1)

HLA =¥ }—7I2

DOWVWT (3) REUSHR:E HLA ¥ b — 712250\ T

Amino Acid Sequences

1111111
4 4 44 4 4 4 44666666 ¢6¢6 77 76°6¢677 77
0 1 23456 78123467 890122346789
Consensus AASPRMEGPRDRETTIVKTNTQGTC CKET.L
B7 - - - - "I - - - -N -B BclE- BE- BB 50702
B13 - - - --4------ -8 - - - - - -H- - - - - B*301
B27 ---- -8 - - - - - --¢c-B<xkB- -BE- - - - - Bx2701
B38 - - = =« = E = - - = =N - - C - - = - = - - - - - < - B*38:02
B3901 - - - - -J 5 - - - - N - - C - - - = = = = = - - - - B*39:01
B3902 - - - - -1 - - - - - - -5 - - = - - - - - - - - B*39:02
B60 - - - - K- -------5------B- - - 5*001
B61 -8l - - - K - - - - - - - -8 - - - - - -- - - - B*40:02
B61 -Bf - - - K - - - - - - - -8 - - - - - -ER- - - - - B*0:03
B61 - - - - K- - - - - - - -8 - - - - - - - - - - -  B*0:06
B44 -Bll - - - K- - - - - - - -8 - : - - L - - - - - B*44:02
B44 -Bf - - - K - - - - - - - -8 - - - - - - L = - - - -  B%44:03
B48 -----H - - - - - --5------H- -F - 54301
B54 -----6G6-----N-HB-BAcB- - - - - - - B*54:01
B55 - - - - -8 - - - -N -y -EYolY- - - - - - - - B¥55:02
B56 - - - - -1F 8 - - - -N -] Bl - - L - - - - - B*56:01
B57 - - - - - - A - - -G=--NM-ASA--L - - - - - B*701
B58 - - - = - T - - - -6l -NM -BsEY- - L - - - - - B*8:01
B59 - - - =« - E - - - - =N - - F - - - - - - - - - - - - B*50:01
B67 - - - - -3 - - - -~ - BB - - - - - - - B*7:01
A2 - - -qQ----- -G - K - - AHS - - - - - - - - A¥2:01
A2 - - - Q- - - - - -G - - K- -AHS - - - - - - - - A¥2:06
A2 - = O - - - -G - - K - - AHS - - - - - - - - A%02:07
3 RERISEE T I BRECYI
B7, B48, BOOHiEIE, 177 HFHOT7T ARG F UM (D) & 1I8FHD Y ¥ > (K) #ALTHY, FEYEB7+B48+B60 I
177DK 2 LT 5,
B7, B54, B55, B56, B67 5, 66 HHOAvusv >y () L67THFHOFOY Y (Y) #EALTHY, HREMEB7+B54+
B55 + B56+ B67 1& 661Y % ik L T 5,
B7. BI3, B27, B48, B60, B6L#ifEix, 163FHOZ V¥ I vk (BE) #44LTHBY, 554k B7+B13+B27 +B48 +B60 +
B61 I 163E % ik L T\ 5o
B7, B27, B54, B55, B56, B58, B67Huliid, 69FHE 71 HFHOT7 I=> (A) AL THY, FFRYEBI+B27+B54+
B55 + B56 + B58 + B67 13 69AA % ik LTV %,
B7, B27, B38 B39, B48, B55, B56, B39, B67Huliid, 45FHL 46FHO/ Vs IV (BE) 2L THBY, 1ERMUEBT+

B27+B38+ B39+ B48 + B55 + B56 + B59 + B67 (& 45EE %
B13, B44, B60, B61 piliiix 41 % HIZ
A2, B57, B58HUEIL 62 FH I

HLA-B40 B 3 HT 512 K 3 5 SLHLA $ifk & L T
HLA-B13+B44+B60+B61 &\ 9 Ay, LidLid
Mt &b, HLA-B44 fiJsix, HLA-B40 HUEH»H AT
Yy b L7z CT% <, HLA-B49 B & U HLA-B50 #L
i & R Z RT E ENTWE DS, —ifofEs
LT, HLA-B13+B44+B60+B61 & \» 9 4 &1 H3 ke
ENb, K3I2RTEY, HLA-B13, HLA-B44, HLA-B60
B LU HLAB6L #iE, 41 FHIC L A= (T) %
HHELTWD, ZOWFEOT7 I VEBEOFAEIZL Y HLA-
B13, HLA-B44, HLA-B60 % X O HLA-B61 D5 IZ %

nﬁkLTlJ‘Z)o
Fod=> (T) 2ET 52 & O ESMEZ2RT.
7Yy (G) 63FHICZ VY I U (E) 2T H I LD OAEUSER RS,

2 BOBPE%Z 7R L, HLA-B13+B44 +B60 +B61 @ ¢ 521k
PSR EREEZ SN D, LichioT, KEHK
W AP &

and Immunogenetics :

(American Society for Histocompatibility
ASHID) R4z KJigies i A v b
7 — %7 (United Network for Organ Sharing : UNOS)
7 &C HLA-B13, HLA-B44, HLA-B60 ¥ & O HLA-B61
ix, [Al—CREG & LTE#EN TS, ¥/, LIFL
IR & 115 HLA-A2 +B57 + B58 OFFEMEIZ DO WU,

PUEH THEO T I VR TH 5 62GE 2fRAT 5 12
E2ZGEOEETH Y, B u— AMTHT7 I /B



HLA ¥ F—=7IZ2oWT (3) RERGHEREE HLA =¥ F— 7122w T

A L CONER ARSI AL NS 2 E DR WAIT
5o

CREG (& 1 D OHLIiLE A OPUFIZ SUG % 71~ 3 FEER
BRI V=TEL, RSLL72Z R biEE>TWDY,
ZHIH LTS Ly METE, PUESEERT ST I/
BEETAIETHD, FIEIEBEOZTL Y b %
BAELTCWSEZ LD, % CREGICHIEIIXGTE R
WHE L PR v LA L, CREG IZ & 2408tk
VR TLHT I, ThbbI 7Ly MIEDCHD
ThY, ZojL LT, #EHITMES N7z CREG ©
%<0E, TFLy MIXoTHMT A EDNTE %,
43. T7L v bOEKE HLA OHEM

HLA-B7 $UE 07 3 7 BESNER 4-1 1R L7z ) T
HbHo MR LZza AR E L, 11,

MHC 2026; 33 (1)

177, 178, 180 F/wHICHEBINZ 7 I VBBEZRA L T\ 5,
INLDT I BREMICHEST 2Ly PELT
24S, 45EE, 63NI, 66IY, 69AA, 97S, 113HD, 152E,
152RE, 156R, 163E, 177DK, 180E %% Eplet Registry
IZEFRIN TV 5,

F/2, Thoox 7Ly MEITRTO HLA HiJii &
A LTBY, HLABT HURZFMRA T 57 3/ BRI
Fl (27 Ly b) BEET SRRV, Fl21E,
63, 67, 69-T1FHDO7 I/ BIZ HLA-B22 7 )V —7 D
PR EAL, 163FHDO7 I/ #EIE HLA-B40 27V —
TOWMREILAT L, FRAEVEREIEAT LT I /&
FAIEE 2 > THBY, 20 L) HLAB7 P IR
MR 7Ly hOMAEHLEEIEE L, HLA-B7 HUEO
PP E o T3 (M4-2),

24, 45, 63, 67, 69-71, 97, 113, 152, 156, 163,
Amino Acid Sequences

11 1t 1t 1t 1 1111111 1 1 1 1 1

1 1 2 2 2 4 4 4 6 6 6 6 6 6 6 7 7 7 9 9 9 1 1 15556565656 6 6 7 7 7 7 8 8

0 1 3 4 5 4 5 6 2 3 4 6 7 8 9 0 1 2 6 7 8 2 3 4 1 2 3 5 6 7 2 3 4 6 7 8 9 0 1

Consensus T A 1 AV RMETRTETTIV KTNTAQQRMGVYDURVAQLZRSGTTC CZKTETTLAQR
B7 S S - - E - - N - - Y - A Q A - s - H - - E - - R - - E - - DK - E - B*07:02
B60 - T K - I H N - - E D K E B*40:01
B61 s T K S - - - - - - s H N E - - - - - - - B*40:02
B61 - s - T K I s H - E - - - - - - - B*40:03
B61 - s - T K S - - - - - - T H N E - - - - - - - B*40:06
BS54 - G N Y A Q A T H N - - - e - B*54:01
B55 E N Y A Q A T H N R B*55:02
B56 E N Y A Q A T H N - L - - - - - - - B*56:01

K 4-1 HLAB7HUEDL=—2 %7 I /ELILEOT I /B2 > HLA HUR

HLA-B54 (HLA-B22)

@ ai, 2RA(>

@ a3kAqY

@ B2zy0Y07v>

O ~RIFR

O B7HRDI=—IR7JEEEIREPR

HLA-B61 (HLA-B40)

Cn3DYINITTICEDVERK

BSMAREHETEPSIR
Q B6LABERETEPI IR

4-2 HLAB7HiOI=—2 %7 3/ BREHRE R L Z0ih
HLABTHIEOZ=—2 %7 I VBEHRDOI B, 63, 67BLU69-71 FHDO7 I VBIZ HLA-B2 Y V—7Th b
HLAB BUE L AL, 163FH D7 I /13 HLA-B40 7' )V — 7 Téh 5 HLA-B6L HiE & e ET %,



MHC 2026; 33 (1)

HLA =¥ s =722V T (3) RERIGHURE HLA =¥ h— 7122w T

Amino Acid Sequences

7777 7|777 88888888889

123456|7890123/4567890

Consensus TQTDRE|ISLRNLRGIYYNQSEA
A24 S - - - - - N--IALRf-=------ A*24:02
B13 ---Y--IN--TALR|----- - - B*13:01
B27 A- - - - - - - -T-LRl------ - B*27:04
B37 ---Y--ID--T-LR|------ - B*37:01
¢B38 ---Y--IN--TALR|--- - - - - B*38:02
5844 ---Y--IN--TALRJ------- B*44:03
B51 - - -Y--IN--TALRJ------- B*51:01
B5102 ---Y--IN--TALR|----- - - B*51:02
B52 ---Y--IN--TALRJ|------- B*52:01
B58 A--Y--IN--TALR[------ - B*58:01
B59 ---Y--IN--TALR|----- - - B*59:01
B7 A~ - -= =] == = =« = «f- = = = = « - B*07:02
B62 S A e B*15:01
B75 R A T [ R B*15:11
B71 T A B ] (I B*15:18
B35 - ==Y - |- - - - - -- - - - - - - B*35:01
B3901 @ - - - - - -] - - - - - - - - - - - - B*39:01
© B3902 - - - - - o= - - - e e e e - e e - - B*39:02
u;a B60 - ==Y - -]----=-=--------- B*40:01
B61 s = = ¥ = osls 0 s = e wlls ow s s o= o = B*40:02
B46 A----V]---=-=-=-+“--=-=-=-=-- B*46:01
B48 - ==Y --]----=-=-----=-=--- B*48:01
B54 A- - - - |- - - - - - -------- B*54:01
B55 A- - - - -]--=-=-=-=--------- B*55:02
B56 A---=--]--=-=-=-=-+“---=-=--- B*56:01
B67 A- - - - |- - - - - - |- - - - - - - B*67:01

5 Bw4d & Bw6 25057 3/ HRECY
HANIZEHEEIC R 5 b HLA His % Bwd & Bwb ORLYI (AA77-83) T

44, NTYy9ITER=T

HL-A D 4FHBLOE 6 FHOIUR & Shiz HL-
A4 B X UHL-A6 F, BIfETIZPUR & LCTIIAFEL %
Ve INUE, BTOERICEIY, RSB O—H R
BT AIY N —TTHLIEDVHLNII R o770
Td 5", BIE, HL-A413 HLA-Bw4, HL-A6 & HLA-
Bwb LIFHENTED, HEOHFIEIHER I TV
WIEFRPECTH AT LS HLA PR E LTARIN TS
59, Twl oIt sz Lo Twb, Bwa
BIUBw61IE, HLAD@BIE P =T ThiRd N
ENDbDOTHbH, Bwd & Bwb &, 77 FH2 5 83 %F
HO7 I VBRI > THEINTWS, T7~83F
A2 v (S), utyv (L), 7v¥=r (R), TA
Ng¥Y N), uf v L), 7Tv¥=r R), 77U ¥
v (G) ok ENsYE% Bwb & L, Bwb ORLYI
ERIEBELT, 77FREXT AT F Y (N), 82FH»

4y L), B8FHLBTLVF= (R) WKEFIA T
LG % Bwd &34, HLA-B 0 — ZADFiE IV N
P—HORMEFLTED, F/o—HD HLA-Aa—7
ZDHFIZBWTH Bwd OEESIAED SN D, K5I
X, HARANZEZ B 5N D HLA BURIC BT 5585 77~
BHFHDT I VM Z/R L7z TOHEWIZIE, Bwb
IR =7 Ly b TdH D T6ESN %, Bw4 IZHERY
LR %I LW, ZL DI TLy MIHFHEL TV,

5. ERE CEBREDHREORR

FTIZHBRA2EHIZ, 120 HLA PR IC3EH O
Eh—=7HWHEL, £ DY =738 Ko HLA Bt
JEHCHA ST B, BULEE I I3 o HLA 3t
EHREINTVEEEMPE L, LCTHEDO X H IRV
Ml V7oA Tk, RO E 2 B W\ TR EE R i
RIEZBRA DD 56




HLA ¥ F—=7IZ2oWT (3) RERGHEREE HLA =¥ F— 7122w T

COMBEEFRT 72012, EETIE, 70— 1 b
A M) —=REEE — X &2 BRI AE < fThR T
Wb B2, ViAo AV BRIV YINT VTS
VR, SAVHIRIC X AL IER LD, fio—2
ATORISNEE ZET 2 LER 720, PURFERE R
W DIFAGEEDSRIE 11 B L7z 8K, LCTH#EICX 2
I3 F OV AR A T, BRI I3 12 CREG HALT
KEDPIFRESNTHZD, YV INT v F 7 v ikdEo
BYACLD, PiREREEZ T LY FLARLVTHZ S S
LA L o7,

WL, Y ¥ 7 NT v F 7 ViREIC X B YRR Rt
I7L vy b, WAEREEICE 22T Ly MRTO#E Z IS
DWTHANT BT ETH %o

FIFAER
3N &HHR L

SEXH
1) HHFHR, WHAWE : [2) —X] HLA ZE b —7I12D
WT (1) —HLABEOFER 2L LY F — 7T T—,

MHC 2026; 33 (1)

MHC, 32:59-67, 2025

2) MHA®E, HpgER] 0 [2) —X] HLA =¥ b =722
W (2) —IiEZ HLA 4 ¥ ¥ Zi2owT—, MHC,
32 :149-155, 2026

3) Irene Park and Paul Terasaki et al. Origins of the First
HLA Specificities. Hum Immunol. 61:185-189, 2000.

4) https:.//www.epregistry.com.br/databases/ABC (HLA
Eplet Registry)

5) Judith A. Wade et al. HLA mismatching within or outside
of cross-reactive groups (CREGs) is associated with similar
outcomes after unrelated hematopoietic stem cell trans-
plantation. Blood. 109:4064-4070, 2007.

6) WE3CH L HLA Yuko @t 7, MHC, 13:131-137, 2006.

[

ASHI: American Society for Histocompatibility and Immuno-
genetics CRERIIRE G TEFS)

CREG: Cross Reactive Group (387 KU E#E)

HLA: Human Leukocyte Antigen (& b HIMLERPTIE)

LCT: Lymphocyte Cytotoxicity Test (1) >/ SERHINGAS % RER)

UNOS: United Network for Organ Sharing (£>KIg##5H 4

FT—27)
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An Overview of HLA Epitopes (3) :
Cross-Reactive Groups (CREGs) and HLA Epitopes

Miyuki Uchida”, Hidenori Tanaka®

Y Central Blood Institute, Blood Service Headquarters, Japanese Red Cross Society, Tokyo, Japan

? HLA Foundation Laboratory, Kyoto, Japan

As HLA antigen analysis progressed using antisera, previously recognized antigens were either subdivided or found
to exhibit broad specificity, leading to their classification as broad antigens, split antigens, and related antigens.
Conversely, antigens with differing gene sequences may sometimes be recognized serologically as identical. Within
the HLA-AZ antigen group, some allele-derived antigens are distinguished as related antigens, while others derived
from different alleles are not distinguished and may be treated as the same antigen. This difference is thought to
arise from whether the amino acid substitution site is located in an a-helix, which is readily recognized by anti-HLA
antibodies, or in a f-sheet, which is less easily recognized.

Furthermore, many HLA antisera react with multiple HLA antigens. Groups exhibiting such common reaction
patterns are termed cross-reactive groups (CREG).

Keywords: associated antigen, broad antigen, cross-reactive group (CREG), public epitope, split antigen

©2026 HAMKoE AV

10



Major Histocompatibility Complex 2026; 33 (1): 11-18

==X

ik FF—BMICET 2 HLA MBS DOEFRE GVHD FRBkNIS D i 4

IR

D SRR BRI R PSR

MRS B VT, ik M — 3@ i e A2 A9 2EHE R NP -V —ATh b, €K HLA EEEH
BRI Z B ET A EERE SRTERD, Bliky 2707+ 277 3 F (PTCy) #ERPie MulpMiaizEs a7y
v (ATG) %7z GVHD FRio#ELRIC L), HLA RdES Moz etia k& {mEL7z, —J T, GVHD ¥
B s X ) R —YE o Bips e 2 2 SO0 L2 ), HifliZe HLA —3E O A Tldiom N — @RI R
Lo Twbh, €512, HLA loss IR SN L HERERESL, ¢ b —7HITOMEBICIY, REFEEEICED
CHiTze FF— BRI RE I N TV D, RFRTIE, MM N - —BHICB 1 5 GVHD TR0 4 & HLA A#EE D

BEREZMIL, KiROKE N —EROTGHEICOWTHR L%,

F—7— KBl fga, itk N+ —, HLA AN@4, GVHD FBi, PTCy, ATG, PIRCHE

FC&IC

[l Fi ¥ msgsH B2 Rl (Hematopoietic stem cell trans-
plantation, HSCT) &, £k MR <05 $6 S B i
Lo TR - BEATEOEIMAES, X SICEEAERR
PRI & OF A SRR ICHT 5, BIA#EE LT
MEV.ENTWD, LaL, BRAXEER (graft-versus-
host disease, GVHD) REHEAE, FIEEIYE L Vo 7z
RIEFEIREIKIA L LCTEFE B P TRERRTT
H5. BEHEOEH, EPHE (Hematopoietic Cell Trans-
plantation-Comorbidity Index, HCT-CI 2 2 7), #&
O, FFr—LoBEREITIS LT, BAHEME T
(Transplant-related mortality, TRM) (¥ k& < ZHL,
) A ZIERI TS E LT TRM 383 TH b,

JERIZ, FF—- Ly ¥y hEo HLA BEEIR
R BUET D IRERK T Th o 720 HLA Al
Borsimy 212on T, Fr—fisko THRAL P ¥
IV M OPUR E BT 58 GVHD OSEEE & FEiE AT
EHL, FEHICHEMESC X 2 EEAED) A7 bEE

AN
S ]

Y, F@lw, ERMIIE, MIE¥RKE A Y 7
# < HLA-A, -B, -DREUEA—FT % HLA # A&
PR REDO K F =L ENTE, ZO%, 5T EWHN
FHEoMESITL Y, BAETIE HLA-A, -B, -C, -DRBI
DAEEY T LIV L RIVTOFEIARERE L oo TW0d, L
ML, FEAEOD TR BALEISE RO SR bIc v, #
7 HLA#EAFER FF—%2 B 5N 5MERIZ30% 2T
[l TWnb,

C L72EE»S, i Ha RER A< i M il
AR LC & 7225, 2000 AEACLARE, HLA E&H (0T
0) IMiEE EBAEDS, 853 oYy —2 & LTadicy
L7 BRI, BRitRY 7072773 F (PTCy)
HBOEAIZ LY, 22D T HLA OFE L IEN - A# A O
BEREIZBINICARC o o0 ARSTIE, RBTORRLIHES
&, ML I F) A i e T A2 AL 515 5 GVHD 7B
BOEEL, HLAREAGOBRRNESR, 35103y
b — TN & 72 R D K — RIS 12DV CRE
T %o

= Sifs
=}

ZAH 2026 4E4 A5 H, ZHH 202644 A 15 H

UGG - W T606-8507 UK/ Rt IX BERERE ) IEHT 54 RUARRSANZEBER AN 78R M N RL S

E-mail: jkandal6@kuhp.kyoto-u.ac.jp
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M#FEEICH (T 5 HLA FiEA N F— D%

ik FF—BHOERKOFEIE FF— o avail
ability (W[JME) & BALE CoOMMEMEICH 5. FENMEFE N
F—OWG, BRNY I TOIA—FT 4 A= MI34 |
AL, TOMISEEPSETTL2) A2 855, —,
MARAEEE B E UL, LB L TR 2
HINAPRILASTRETH %o

PTCy MBS S 5 LlFil, % < Ok Tl HLA #
GRlE, H5VIE 1 EAES T TOMBE FF—IZHEL
TEBMATbI Tz, LA L, Watanabe & O i1
REHPMEIKRT 22 L OFERENZRLTWEY, FAH
BT, HARAERICBWT, A TR TR e
DE—ERERE LB RIIED LT LT, GVH Hli
2 0-1/6 BUEA#E S, &5\ 0-2/8 7 L IVANEA F
F—% % 20-30 % OHETHERITETH S Z EAVREN
7oo BRI, Bl 1 A& mRafH 1 ADSHiAE$ 5
Wia, 0-1/6 RE A K J — @ availability (& Z 1L &2 h
243% &£ 339% TH Y, 0-2/8 WA FF—IZonTiX
186% & 321% TH o720 Tz, FF—BEHEAHH 2

, BMEEOFEV P =3O NLHERIZE LI L

ﬁTa@rm>mo%nfwa EHIIL, NTaFF—
QELLEAES) TTEHEOLE, HHEIZIZTRTO
BETMAF N F — OMAESTREE 22 5%, — KT, K

BRREELEERORLTVA, Thbb, HELANL
THALTWAHATH HLA-CEEOREA R BB O T
VIVARBEE DN AFAET 5 2 e WD v, L7z
Mo T, fF FF—MFEIZBWTE, BIZFF—o
availability Z ¥ KT 57217 TH L, EBREES LV

I2& 27 LV LNV ToR % HLA @4 Rl 234
TRTH %o

MiFEMEICH T2 HLA FEEHO DT> MFHE

HLA @AM Zi#EmT 5 LT, ToiFMitiEnEEZ
RS 2 2 L3O CEETH 5o #H o [HLE i 45
FABAIZB VT, MFE¥MY Ay 7iciks <
HLA-A, -B, DROHELNXVTHO—5, T%bbH3
JE 6 PUR—FABEREN R IFRE L ST, T, W
el cizons 3EO—HickhnTay L 7oE%
HETRETH o722 LIV T WD,

L LEDk STFEWENTFEOERCLY,
HLA BN T LV LRV THWRDTEHTHL I L

Mz B — A

12

BIF % HLA fi& o #EF e GVHD FRhkNE O 4

AL ERY, BAETIE HLA-A, -B, -C, -DRBI ®
408 T LIV —FAMEHEI 3Tl & L THEY. ST
5o H¥RIZHLA-C EEOEEMSRHREIND L) I o7
CERRELEPLETHD, BEOL I X MYMTEITY
HLAC Z#ZE L W E TN TR0 H 572
0, ZOMPUIIEEZ ET 5, HLA-C EO AR A
i, THRISEICIMZ T, +F29vFF7— (NK) M
Fad KIR ) 4> FEDOMEEMNZ4 LT, GVHD B &
CHEBICHBEEZRIZTZEPNONTVSE, ZDE)
2, M—OARHEERTH->TH, TONR (LO#ET

JESAES T B H) &0 IEFIED R 7% B 5
HETH D, SHIZEETIE, KR =7 -

(NGS) #H\WIEa s Ay 7 hERL, 7LV
LRNVCOWER~< Y F v 7D otz THICK
D, BERD XD BAEABOWM AT, 73
JBREH L ANV TOERERP LY b —THATOA—F &
W7z, X0 R RIEFINEHI AT RE L R > TV B,

L72h3o T, BUROBHEHRIZE W TId, HLA A#E
HFREZZHTIEARL, B (REGORMS L OMR)
ELTHZDIENEETH Y, GVHD FHiEL B
V=R LR AN RGOk B,

HLA NE& MiEREBHEICH (T 5 GVHD FRhE
HLA A#4, FRICH7aBMOBEG L, 58] 7% FHik
PUERORE T Al 2 w2 2 Hl# L, GVHD % #5il L >
O A E IR (graft-versus-leukemia, GVL) %53
EHEFET AT RESAMRAFEL TV D, $EKIE ex vivo T
AR LD EFKTH - 7225, BAETIE in vivo 1B 5
SE R A IR L L7z GVHD PR e - TH
D, FICATGHHEB I UOBA®H Y 707+ A7 73
F (post-transplant cyclophosphamide, PTCy) #25 %
R LTSN T W5,
L. ATG+ A7 a4 FEIZX 2 T M6
RIFIZBWCTREMIES N TE 2O —DA, K
HATG (i MakiifaeEsra7) ») Lx7oA
F2PHHT 2 HETH B, Tkegame H1x, T OFEDN
T uBMIZE T A EIE GVHD OMHIICARITH S Z &
RS LT XS,
FEETREE, WA T 04 FE52 X 5 5%EEN
TR CH %0 Inoue B & U Tkegame © DIERERY - [
RIWFZEIC X VX, A7 a4 Fid Fr-—THicBIr




% K F—BHIC B % HLA AAlE o #EF e GVHD FRhkNE O &4

LSRN VRO BAZREIL, T Ml
DA 2 LS 2 2Y, BARMIE, FF— T i
DG Z ZAL S &, JIEEE~ O AR 2 i Lo
DFBNNOREZIRT Z EI2E D, BENEEICBT 5
KIERIS T 5. ZOFER, BILHW GVHD D FHiE
R Lo, FRINICB T B EREESMIL IS 50
EINE (GVLAIR) ZH#ER, SHICEMmLEZLE
ARIBENT VWD, 2O THIBOWEZRIFL-FE F
JRAEZ FIES 5 & v ) BEeE, fEko Hitize T M
Hl & IE R LW TH Y, FFICHERY A7 0SMkHIm
WP B VTR ERIKEVWEEZ O, &
B, RO SV IS (AML) 123207
OREMICBWT, AEEZHVWDLZETIERERI
32% (95% fEHEIX I : 18-47%) &, FLIF 7 lfints o
NTwaY, Zhid, B4 & % 2R 2% GVHD
T (PTCy i) #7284 0 1EFREE (70 %:;
95% fZHEAX [ : 47-85%) & WKL CTH B —F
T, WEFNADHETH S GVHD OIS LTI,
R BT % Grade TI-1IV £tk GVHD @ 58 i %13 4
45% TH D, PTCy Bt ($17%) LIEs % & msE
ThHbo, LL, WBIZBEHIHN L > TGVHD &
WEICHUIE S AR (GVLAR) FTHISETLED
PTCy I2xf L, RiEF FF— T MO Z MR L2
¥, TOFEEHIA S D I D L. T OR
B, FIRABIACIE S, R 3ESATEER
58% &, PTCy #E? 25% % KiRIC FIul 2 e T BifF %
HAERREAVREN TV %,

—J T, ATG Z 7z GVHD PRIz 2 7 a4
PR 7R BAICER S 3, fhioo HLA AS# A i H#
R HISH ST b, HLA 1 PUEAS A iz [ #
FEIZB W TR ATG & F 7200 H#IES 11 B C
1%, grade III-1V &1k GVHD D3 REFRIL 18%, H45EE
~FAEMEYE GVHD 13 13% & B r Rl <, 3
EAEEFFIL57%, 14 GRFS 13 47% & BT 72 K kAh
HEENTVE, ZToOHEIE, ATG #H\w7zin vivo T
MR s 2s, HLA 1 HUEASE G M BRI B v T
A&7 GVHD PRl L 2 0 2 2 L 2R LTWwa",
2. PTCy O & kb

PTCy #:1%, 2000 4EfIC¥ a v X - K7 F v A K
® Luznik 512 & - THFE S N7z GVHD FHiETH %,
ARTld, BRHEREM (—#12 Day 33 & U Day 4)

13
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WKEHEY 774+ 2773 F2&534628T, F
F—PUEIZISE LTI 2R3 T Al F 2 21
LT 5 LT, WEREDOR) 2HET 2" —F
T, BWOHBIEE O R 2 HIEPE T A (regulatory T cells,
Treg) R & MEMILIEAH AICIAE SN D720,
EAROFHE L B OMR AL S NS, 2 OB
FRIEF R L ), PTCy 133172 GVHD #Piil#) 4
ZIRT o

ARIFITB W TIL, Sugita I & ) BE O 1T AHZAER
MERE I, NTaBRIZB VT, PTCy ARV AR
& BAf7 GVHD fl#l& W 2 2 LAvR & ns" o 4
I, Grade III-IV @2 GVHD D5 I1LH 5-10 % F#
i, WSS~ FREO MM GVHD OFIER B 10 % Hifh
LEETHY, ko TuBhE L ik L TEE
GVHD OFHESRKE CHHI SN TV D Z EAVR SNz,
EH1Z, HEANIBU 2 BRI R 2 % %K
L, Y72u7+ X773 FOKRESGEZHEIEED
100mg/kg #* 5 80mg/kg N L 72 MEHicBnw T,
HEBEAEORMENED 2 &2, RAEOBRMEHLE S
N5 ZEARENT, FRABRIZBIT S 2 FE A4
(0S) 1X51-58%, 24 TRM I3 16-18% & BHHfFTH -
7:13)0

INHLOMAIIZEY, RIFITB VTS PTCy FEid
TuBMICBY S E %R GVHD FHiEo—2 L LTA
CHWHND X H 2%, HLA A4 MR o %4
PR EICRELHFG LT,

HLA @& MigERHSHEICH (T 5 GVHD FBhE

AR, HLA ASEARALCHE. S L7z GVHD F kg
A5, HLA #EEBINEIGH SN LHNPEEF L 2> T
Wb, ek, HLA @A CTIE—ERED GVHD % &F
L, TOMELE L TRONDIBMA S HME (graft-
versus-leukemia, GVL) #R\AKAFT 5E 2 /AL T
Hotze LHL, EH:IZ GVHD ZWEEZR R b #fl Lo
O GVL AR 2 MEF 5 2 L 2 HIS T~ Lz Lo
2H b,

KA MG MR (peripheral blood stem cell trans-
plantation, PBSCT) &, IRIDSES THEENHE VW E W
IMKELT S ), FHEHM (bone marrow trans-
plantation, BMT) & bk L CRAER O T Mlatin%
W7z, 18Pk GVHD OFIERD R C & A RAE ORE




MHC 2026; 33 (1)

Tholo TOEMEGVHD I, RUAFHEIIBT L4
WDE (quality of life, QOL) #F L IET X5 1%
HNTHb,

Sugita 51, HLA #&H 2 Wid 1 7 L IVA#EE K —
2250 PBSCT I2BWT, PTCy # w5 Z & THENE
A5 EIEOEE GVHD 2 AR=ICHIHI L, FHRROH S
DR E S 2 & % { B GVHD-ree, relapse-free
survival (GRFS) 236N 5 2 & &R LY, F#E
2B % 2 4ERERID GRFS 12 67.0% (23 L, HEEIE~
HAE DY GVHD FIEHIF 47% Lo TR IR 5
NTHY, REEAFAD QOL HFFIZH VT PTCy A%E
BREEE RS IEARRERTHEY,

ok B2ALE, BREE OGRS B S
ZTWh, kD OS RMHFAATE (disease-free survival,
DFS) 2Nz, VL4 Tl GRFS 2SI % 2 §FMifeiE & L
THWOLND X )T oTWwh, T, B LHELF
FT% <, GVHD RHERICE LD LN A WE DB WA
fFABEHTLIEXZHORMTH 5,

Piko X912, HLA BAEMHEBHIZHE VT GVHD
FRigm IR E ML TBY, ko GVHD % R
TH5BMA S, GVHD 2l 2B~ L 87 54 A
7 PAEITL T A,

HLA TN@E& MGEFEBMEICE T 2EROEF

HLA F#ABATIE, HLA 25D ) 2Bl
AafE % (graft-versus-leukemia, GVL) %b 3 25 £7
ENB—J T, BEHMRE S SIS 5B TE MR
T AR (immune evasion) % #H9 5, T4b
b, BHZOMIITH R 5 EEHA Tl % <, RIEEIC
9o BIROMER L LTHBEINLIREPLTH S,

HLA loss IC& 2 H%

HLA A #E A i MRS B W TRRICHED 5 h
% IR, bW D HLA loss 12X 2 TH %o
Vago 52 & 0 FEHINCT SNz 2 ofkp TiE, FF—
T HIMBIC X BN R REREMAO S & T, EEAMTA A #E
GO HLANT B8 4 7% GH R afaiiica ¥ —K
OB DR VAT AN S: (copy-neutral loss
of heterozygosity: cnLOH) %4 L, ZOHiEE L TR
WEHLANT O Y A TO%BE K", ZokkE, E
AL N — T MRICRi S bR & HLA Hisl % 12
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KL, REFHICATEILE NS Z & TR Z FR 3
%o ZOHGIZ, HLARNEGZT DS OWFE & %R 2
TUBMIEA ORIEEINEEZ ML 72D TH S,

HLA loss 37 0 B HEOBE T O—>T
HY, TREOD20-40% % Db L INDb, —T, o
B —Z2THHEEDH S S DD, haplo-HCT & kX
B EHEIRWEEZONTVD, Jo@EwE, B
v — AR HLA A OB & o THEEHI A0 % 1%
FEDEMRRBZEERBLTVRSY,

SOICHELRDIZ, ORI IHIRENE S HEEE
J\Z TR TH %, HLA loss &9 FIoETIE, WAL &
F—OREENTOE A4 TEAT D N F—% HEERL
Th, WEEMIIECZOBENPEZ R L TS
B, T4 7% GVLAIRIIMRETE v, L7255 T, H
BhiRe K —1 v /3Ek#aiE (donor lymphocyte infusion,
DLI) ##Er3 AB521k, HLA loss DA HEZFHMI L, 5
% HLANT7 U Y 4 TR D FF—0RIRE G728
BEGHIWF DS B L 22 B D & 912, HLA loss l3H %
LHFERERD—D TR R, NTRBHIZE T 5 RIEH)
BASHMT2BLTH Y, Z O HLRAREIE D
BEEIANTRTH S,

HLA REAFCHEARDE LS H# B GVL LUV GVHD
)2y

PTCy RROFRIC L ), HLARBEEHHS L I L
BREEAE N E W) RERDI/8T ¥ A4 LI KE BIES
noodh b, %E, PTCy w7 uB Tk, #
BEA R A CTdH - T H HIE GVHD DI IR 2
BN, ERBIZ SN TV EAEK L P L OBk
M5 E > T2,

LAL%AS, N#EEOmENERITEE LD T
E7 <, RIEFINTIE X D RSB LNV T o RSB AR
RIS EZ RIZTLTVWDEEEZONL, Thbb,
HLA AN H RS [$] TE%Ll, [Eok) A
Gar) v BT E LTHFHE S NS LEDRD 5o

EHIEFETIE, HLARBEEZD D D721 T%R L,
EDX )% FF—%FIRTH0 L0 B L OB D
HEATWVWS, Wada 51, HROKBIBEL DX M) 77—
7 %MW, PTCy F72 K& ATG 2 w7271
BRICBT B FH 4o BB 2 miT L7 ZofkE,
PTCy # W72 BHiTld, FF—RNTOEEIL BT
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FEMTH Y, CD34 Btk BARAE O AT A RIN -+
ELTREE Nz —F, ATG 2T, F
F— 4o LA B L OV HLA SR A E G B oM (2-3
PUEAHEE) DEEAFICH B BB E RT3 I LR
ENsze EHIC, FF—4E#iE PTCy BL U ATG OW
FTRICBWTHHEEZEGVHD 0 A7 T TH 5H S
ERWSNE Rotze T2, MAEBRDENIC G HBED
BoLN, ATGEZ VB TIET FFr—2Mig F
F— & LB LT PFS B & OF GRFS 1238\ T BT 72 B
R AR I N, TS DRRIE, PTCy
2 &) HLAR#E S OB IR S b —F T,
ATG R—ZADBRTIE FF —JEk DA X ) Bl
TAHREEZREL T,

Thbb, NTOBHIZBITA FF—@IRI#HTD &
WhIFTIE7% <, GVHD PRI U Tl - —
BPGLHES TR 5 T LHVRENTBY, ko HLA #
AT Z T K — R, maxpsk & vo 721"
FZMEWIEH T 2 LED 5o

HLA TE b—7# (PIRCHE-I/TI)

CDE) HBlE»S, EEEH I TW2 070 HLA
I b =T TH B, DO T3 PIRCHE (Predicted
Indirectly Recognizable HLA Epitopes) 22 71%, L
YE I Y PHBRHUE DY R —HUESRRMIIC & D B S
N, MEMRAMEERZ AL TFF— THRICER SR
BRTF P EHEET HIRBETH 5,

Iwasaki H 1%, Z @ PIRCHE A 2 7 & Hl\» TR K
e OMEEMN L, HLA ¥ b —7A#EE OBIKY
NI GVHD PRI B ) A7 12k - TR L HE
PHERLET, BIREWZ LI, ZOIY M—TREE
DFEIE GVHD PRI L o TRLZ L 2 EDHE SR
Twb, Iwasaki & QN Tld, PIRCHE o i i 5 2%
X GVHD FHiEEREREY) A 712k 5 TR D 2 LR
ENTwb, bbb, PTCy I W2mY A 7 BERE
Tl PIRCHE-] A5 A 7 KT B L O RAF R AfF
EBMEL, —J5TATG &M \w7ziEdE ) 2 7 BT
PIRCHE-I &4 TRM U ZA 7 KT B L O RIF B &
B L7z, L724%>C, PIRCHE I3 ¥4l GVHD V) &
7% g 2R E v L), GVHD FRik & BT
FAZIS UC GVL AR R BA Bk & 08T v 25
B4 B REME 2 RIS B IR EIIREE S L CHE T 50
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MWHEYTHDH, 2D LiE, N7a FF—ThHhTiHT
bRIZEELIIF AT, GVHD TRk & g R & B
FRIWE R NP —E#IROLEEEZRLTwb, 2O
21, PTCy 28 WA SORPE T #iia o ) 34 5 4 5 <
P2 2 &T, Y b= TEUKLE L 22 BB E D%
BEMMMIZNSS LTV L TREEYND 5, — 7,
ATG N— 2 OGEIHI T, BAF T Mo KOst
Y —=T7AMOEEEZITRT WIS E L 5N 5,
L7z T, B FF—@ERZBwTIE, ~7a b
F—THNTHETOMETH 2 L) WA EZ Tk
A5 THY, TE b—T LRV TORBEERIEFN
MEAEH 2 ZE L7z W R FF—F R ko5 5,
H512, PTCy FT® PIRCHE-I 2 2 7 &l S F 38 fi 12
H5-3 A HEMER, ATG F T PIRCHE-II EH AR Al
B VAT L BT 2 REE e L2 ¥ 2, GVHD 7
i@ %2 ER L7 NP —FHliASHEEL 25,

BbHi)Ic

EMAEBREAIZ BT 5 lf% N —OpEIFIE, 2o
10 4ETRERELEFET 720 DO TLBEEFRRAES
N WA ORI RIUE & B 5 Tw/z HLA
A A MAFRBA X, PTCy ® ATG & Vo 2 HH 1 7
GVHD PHiEOMEIZ I D, ZoReM e HRTkAA
ELLMELs BAETIE, FF—MEOMRENER avail-
ability & W o 2R E 2 RIS, MO THD LB A T
Pa vl LTHERENDDODH D, E56IT, FHITHEMIL
PRI BV Cid, 18 GVHD o #ifil & GRFS ®
YL E LT, kOB EFIBRH L i L <k
W, HrviEENE LS EOECAELFEEB L]
REMEAR SN TV,

—) T, HLA RN#EEBAREAORES WS E o
T & 720 HLA loss (23R 8 N 2 fp i kol b 12, 500D
ZGVLRFEOERLELTHLLBLTHY, ToOw
RS HOBEELHIERETH D, T2, ¥ b—TfR
#r=° PIRCHE A 2 712U H & 5 3 72 20 5o 92 S I F
DEFAZLY, FF—BPUIHERO—FE D S 5IEEN
WA YEN & AN E B oDoH %,

5T, FEMMIA T O A M5 X % T 5 A il
eV AREOMAE, GVHD & GVL ®3F ¥ X
HWERT AH ML LCTERINTBY, S5E
BRI 2 MGIE & R IR S D,
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Mg FF—IiZBiF 5 FF—BRT LY XA

( 8% o — G )
Y

(r EARGIEHLAY £ By 7 )

¥ . 2 i
C A HLAE 2 RS Y ) ( B.ATm FF— )
Y Y
( wowrem ) GVHD Ttttk
' T
C AT IE IS Ul iR ) PTCyfE ATGHE
I R -
Y Y - CD34+3 5 [ - N —
PBSCTDHE AL BMTDHE CEER— * RiE&HD 720
TV h—T7FE - RF—
PTCy / ATGHf RESETE A RIR - CD34+%55 2 8
(GVHD{E I - GRFSH )

v v

} :

« 4Efif / HCT-CI (A PHE D 2 27)

BT (R8A BORTAMR)

BE R RJ— - BAEERE
« B X7 (GVLEH vs GVHDIHEE) - A > — 2 (PBSCT / BMT)
- B OB A + GVHD TPk (PTCy / ATG)

o F—4EfE / CD34+H%k / PIRCHE

1 Ik FF—=1cB1F5 FF—ER7LT) XL

iz N+ —BHIC BT 2 EERE T T A2 HRT 5. FF—id, HLASGENE HLA RN#EG FF—I2R S b A5, %A1
EnTa b — QEMEAES) SR, HLA 1HEAESG NP —ba&3hd, HLA SR TIIMy — 2 (B 7
A IS U C GVHD PR #IN L, AN#EEG N+ —CIdRAH$ 5 GVHD ¥k (PTCy #iF 7213 ATG+ A7 A Fik)
2k oT, EEIREKT (PIRCHE 227, FF—4fi, Milisy) 8% 5, mkMs Fr—ERE, BHEORRY 22
R ERBRE, BLOFF—MOMBIEN A L THET %0

0 X9, FFH—BIROBEEMEMIL S EREEN % SEH
LOTIERL, LEYRYZ, BiY A I V27, GVHD 1) Anasetti C, Amos D, Beatty PG, et al. Effect of HLA com-

T, X5 E =7 LNV TORIEFAIRIE
MELEN 2 ERRENEZLL T b, KETIRE
T5RF—BIRT VT X208 Z K 1ITRT . T4

patibility on engraftment of bone marrow transplants in
patients with leukemia or lymphoma. N Engl J Med.
1989;320(4):197-204.

2) Anasetti C, Beatty PG, Storb R, et al. Effect of HLA incom-
bH, sk K —BA0E THLA @& IHKAE 3 5 9 ] patibility on graft-versus-host disease, relapse, and survival
25, [SERIENC LD B LS B EE | ~& L L after marrow transplantation for patients with leukemia or
EFT WA LES2 2, lymphoma. Hum Immunol. 1990;29(2):79-91.

o - N e . . 3) Watanabe M, Kanda ], Kojima H, et al. Wide availability
TRIE CNEORRERE LIkER N —ERT of HLA-matched or a few loci-mismatched donors in the
VT XA E & DT, FEGEE X OCEELD graft-vs-host direction among nonsibling first-degree

Bombx HIELZERIEO S 52 2B I NS, relatives. Hla. 2020,95(6):543-554.
4) Kanda J, Saji H, Fukuda T, et al. Related transplantation

FZHER
FHHNIBIR T R EFGAH L % o
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ATG: Anti-thymocyte globulin

BMT: Bone marrow transplantation

cnLOH: Copy-neutral loss of heterozygosity

DFS: Disease-free survival

DLI: Donor lymphocyte infusion
GVHD: Graft-versus-host disease

GVL: Graft-versus-leukemia
GRFS: GVHD-free, relapse-free survival
HCT-CI: Hematopoietic Cell Transplantation-

Comorbidity Index

HLA: Human leukocyte antigen

HSCT: Hematopoietic stem cell transplantation
NK: Natural killer

OS: Overall survival

PBSCT: Peripheral blood stem cell transplantation
PIRCHE: Predicted Indirectly Recognizable HLA

Epitopes

PTCy: Post-transplant cyclophosphamide
QOL: Quality of life
TRM: Transplant-related mortality

Tregs: Regulatory T cells



MHC 2026; 33 (1) A% K F—BHICB1 % HLA A4 o #EF e GVHD FRhkNE O 4

Advances in GVHD Prophylaxis and the Clinical Significance of HLA
Mismatch in Related Donor Hematopoietic Stem Cell Transplantation

]unyafKandaD

B Department of Hematology, Graduate School of Medicine, Kyoto University, Kyoto, Japan

Related donor hematopoietic stem cell transplantation (HSCT) remains an important donor source due to its
high availability and rapid accessibility. Historically, the degree of HLA matching has been a key determinant of
transplantation outcomes. However, the development of graft-versus-host disease (GVHD) prophylaxis strategies,
particularly post-transplant cyclophosphamide (PTCy) and anti-thymocyte globulin (ATG), has significantly improved
the safety of HLA-mismatched related donor transplantation. Recent studies have demonstrated that the impact
of donor characteristics varies depending on the GVHD prophylaxis strategy, making donor selection based solely
on HLA matching insufficient. In addition, advances in immunological understanding, including mechanisms of
immune evasion such as HLA loss and epitope-based analyses such as PIRCHE, have provided new insights into
donor selection. This review summarizes recent advances in GVHD prophylaxis in related donor HSCT, discusses
the clinical significance of HLA mismatch, and highlights emerging strategies for precision donor selection based on
immunological compatibility.

Keywords: Hematopoietic stem cell transplantation, Related donor, HLA mismatch, GVHD prophylaxis, Post-transplant
cyclophosphamide, Anti-thymocyte globulin, PIRCHE
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F£29B HLAQC7—7>3vy7LHE—F

%29 [ HLA-QC 7 —2> ¥ 3 v FLHE— b
— R & O QCWS SUH DR ORI —

(PN

VHARRA A AR b e e
— AL EE A H A GE G R R &

1. 7—9723 v 705

E2MQCT—2 vay Tosmitx (F£1) i,
—WEAE2 & 2 HEFEMI L 87 MiRk TH - 720 BMOWR
&, DNA-QCIZ 79 ik, $ifA-QC 12 65 Jink, HAR
ESEHE 7 DAy F2EL 7 U A< v F12 45 gk
Thotz (EESMED). 4 H18 HIZH v 7V & Fif,
T s MR AEZ 5 H 30 HE LT, ZO®BMIT 217\,
10 H5 HIZEBHEDOAIZ L B QCWS z Bilfit L7z,

E72, SIS WEE L FARICHRENZ 77— V7 1 —
LEFMMHLIHEE Lice 7=V T+ —2OFHICE
LRERWEEIER L, WET 7 A VDT v 7H— FulE
1 ENCHIR L7222 &C, millRsh78l7 74 vo
H SR BRI ARSI A L 2 ), FHENAH
OEIFNZ DB 5720 —FHT, F—FRBIZBWTAN
IAREDOBEMAEAMOHAINTE Y, SHIENEH
Hofiiig{br &, SHLRWHEILELEEZEZOND,

QCWS £ BMET ¥ 47— MIoWwTIE, MEELD
WA L7200 9D ENH Y, BHEOEZNZRI
BRRELRTH T TE . SBOBEL LIz,

2. SEOD QCWS DF—v ERERREICOVT

DNA-QC ® 7 —~< X DNA ¥ £ ¥ ¥ 7 )%k 7
TRl D R IEREICITA B 2 L, @OfROKLEICD
WTHRT 52 L, @DNA ¥4 ¥ ZHERICHIE L7z

# —ATLEE AN DA a1 S WEEE RS

HLA JUR R 2 EREICEH AR D 2 L, O3 ML LT
T/, ViR-QC o7 =i, OPufkkA )58 IE 72 e
WA DOXIEMIZITRA A2, @CREGR Y b —
7 7% & ORI IR R PR R AT E 5 2
L, D2 EL, INHDOTF—<IZEDEBBESNT
P TVD9 L, DNA B L OHURERM2 SR 7 1 2
~ v FS %, PUREEM A S 3B AL 7 1 2
TYFREDOF TN EEHREL T Wb,

3. &M
WG LB FIZONTIE, 0Bk NE TR
n7zwy,

4. QCWS HHOBEHRICOWVT

4E D QCWS &4 TV oA R A2 2, 31
RL7z.

DNA # 7 (32) I2owTid, EiCBmiEko
BIRLDVBEMICY 7TH AL Y LTEBY, KidiconT
1, RFEROREEMERRER [HLA ¥ 1 € ¥ 7 f
ROT VIVFGELE &R O EHI (2017 4ER0 ) (12
Heo 720

SR AS, TS ORRE HEREICBIT 2 REE
HISIEH SN 2 L 2T 5,

AR, WY, AAMTY, AR WY, WEAWEY, KGO, SAAE, & BT, s, KEss, Aigs,
@)Y, AERY, HBFT, pE Y PIREY, & s

VA AR A R AR S g, Y B AR AR T e s i v 4 —, VB Y s —, VR TR,
VRGO, O HAHR T AR AR R, AL, ¥ USRS R b, ¥ AR R HLA BFERT, 1 MR,
WHGHE RS E R, Y AR T 0 v 2 i v 8 —, P SRR, Y AR TR R TR
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# 29 HLA-QC 7 —%2 ¥ 3 v 7L K-}

F£1 4529 [0 HLA-QCWS S0tk
ZBRPEFIHIBRE i - MRASARRER 46| BB ER K HIERE i - MEBIERR
LEbhe RTEZY=vs RER AT| REAF L ERIA B R i - MESERER
BREKFHbT i - $HAARRER AB|FBA P E S EA BT g
NHMEFEAN EHBEHRATARRR FRE HLARER 49| F A B BB B B R i - MAERER
BRERER KR ¥ &R 50| kAR EREYAHARAT RIBFARPT B2LER SEERE
LA 5 B 2 A0 B B e B i - MRASARRER 51|t EE AHLATRZ2RT IR ER R E R
KBRAK 2 & 2 BB B B mmEs 52| RIPKRFPER &~ 2 —KFFFER ik
BAKR+FHiBETQA Yy IR E Y 2 — SEBPRE—R 53| 2IF R BIEFRERR ERRAENGOEERR
RERAERT BBiEty 2 — 54| EFERKFHIERE FREBRIRER WOREE
ALIRE R KB R RE 55| 1 /84777 —<RAH HLARZ 3R
ABERFREbT RE - WO 56|FLKF R i - MELAREER
FURK F b RE - BOE BOREE 57| FRERFEPEHBRELR ¥ M MR AR AR
L2 RS P R TRBR mmEs 58| R [L SEkR ERFRFTRARER
B K2 E BB R RE 59| BEATR+FIRbE REE
B 5 RIENKPHIERR i - BiEREER 60|75 A B ERBH B R Wi - ARt 2 —
Gt i - MRASARRER 61| KBRANIZAF E 2 ERH B R ik
AL RAEBRERERHLAMREB YK 62|RRANK R Bt 2 —
BAFR+FHEL 7Oy 7R 2 — SEBRE—FHLAIBY 63| AR AR FRER i - MWEAERt Y 2 —
AR 2 E BB MR REF WmIBe 64| )1 R P RiERR hRREE
BER+FRbT Bliatr &2— 65|/ SRR ik
HASHY 7o AT 4 HIVER 66( UM KR BIETF - MEAFEE
HRERAKENEFESR L 2 — FRIRER WOREE 67|18)I| BRI K FTRRR ERFRIRE - WMmER
HRAZEF BRI ¥ &R 68| Wi ERKFRER EBRREE Y 2—
JCHOfL & &R RELR 69|BIERFPEM T Oy Mkt v 2 — 5 ERER RER RE=R
BRAEHLS I XF4 TV R BEFREE BEFREIINV-T T0|FURKF SHILBARBRE
HRABHERY 22 NAFY ATV AR FRio—7 T|BEBERFEPIHBRER ik
KRBT mmEs 2| RIGKFHER BRI
AAFR+FHMBRBELRER b ROBHRA HREFEE AMIRIBY BBIEAF+FHAMTO Y 7 MG 2— RE—F
BARERART HE - PMERBER 74| #REH TRT7—LIL BIETFT/ LIENTEE DNARRITER
BAFR+FHENERt Y 24— ZEEE_FREGEGREE 75| BHMERt Y 2 — LSIXF 4 T 2 BABREZR
FIRB I HERERRAR WERRE HEVSARE EREERE T6|TKEA B AR B B R Br BREBLEREREY 2 —
[E S fRBe s L R > 2 — BRERIRER 77| @ L KRFHBRRR RE - WA AR
BAK+FHFOE Ay sIEtE >y 2 — SEBPRE—R 78|BATEE R A T b R i - MEHEEER
HREFEHKPRER hRIZER BEREREE T9|EAERIGER > 2 — ERARIR AR
R ATRT REF OREEE 80|E L ERBAEMARL > 2 — ERFRIRE SR
KFEHRt 2— BRERIRER 81| ILAKF EFERHBAELR REH BETFRER
WA - BREL Y 2— WMILEBARER i - MRAeARE S(MEREM IOy s MRt 2 — REMBRE=R
ALIRACARAEBT BRARRR A RN 83| EFEAHBESR BEKERR ERARIRER
#REHt E—- LT WHRE=RER 7/ LIRE2R 84| BEARKFHEIR i - MAERER
SRER KPR JEEBEHLARE L 2 — 85| KBRBIMEH - HAERt Y 2— BlEXEREL 2 —
R+ FRE EFRM B A RAE RN OREER 86|JCHOHR R iEkE REE
BAF+FHERBLETO Yy iRty 2 — SEBPRE—R 87|t B KRR ik
BLBTR 2R JLPRERRL
BAKR+FHAE 7Oy 7R 2 — REPRE=R
B K2 2 3R B B A B mmEs
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HLA-Class I HLA-A HLA-B HLA-C
A*26:03:01 A*33:03:01 B*15:11:01 B*44:03:01 C*03:03:01 C*14:03:01
Q29D1
A26 A33 B75 B44 cw9o cwisg
A*03:02:01 A*24:02:01 B*07:02:01 B*13:02:01 C*06:02:01 C*07:02:01
Q29D2
A3 A24 B7 B13 Cwé Cw?7
A*02:07:01 A*24:20:01 B*46:01:01 B*59:01:01 C*01:02:01 C*01:03:01
Q29D3
A2 A24 B46 B59 cwi cwi
A*02:01:01 - B*40:06:01 - C*08:01:01 -
Q29D4
A2 - B61 - cws -
HLA-Class II HLA-DR HLA-DQ HLA-DP

DRB1*04:05:01
DRB3*03:01:01

DRB1*13:02:01
DRB4*01:03:01

DQA1*01:02:01
DQB1*04:01:01

DQA1*03:03:01
DQB1*06:04:01

DPA1*01:03:01
DPB1*02:01:02

DPA1*02:02:02

Q29D1 DR4 DR13
DR52 DR53 DQ4 DQ6 DPw2 =
DRB1*01:01:01 DRB1*07:01:01 DQA1*01:01:01 DQA1*02:01:01 DPA1*02:01:01 DPA1*02:02:02
Q29D2 DRB4*01:03:01 - DQB1*02:02:01 DQB1*05:01:01 DPB1*05:01:01 DPB1*09:01:01
DR1 DR7
DR53 - DQ2 DQ5 DPw5 DPw9
DRB1*04:05:01 DRB1*09:01:02 DQA1*03:02:01 DQA1*03:03:01 DPA1*01:03:01 DPA1*02:02:02
Q29D3 DRB4*01:03:01 - DQB1*03:03:02 DQB1*04:01:01 DPB1*02:01:02 DPB1*05:01:01
DR4 DR9
DR53 - DQ9 DQ4 DPw2 DPw5
DRB1*04:06:01 DRB1*09:01:02 DQA1*03:01:01 DQA1*03:02:01 DPA1*01:03:01 DPA1*02:02:02
DRB4*01:03:01 DRB4*01:03:02 DQB1*03:02:01 DQB1*03:03:02 DPB1*02:01:02 DPB1*05:01:01
Q29D4
DR4 DR9
DR53 DR53 DQ8 DQ9 DPw2 DPw5
LB (RUK): HLABIRTE
TB (XF): HLAR
£3 HE29MHLA-QC Y =2 Y3y 7LR= Pkt v 7V oREHR
Rz Y]
HLA class I #itk HLA class I #itk
Q29s1 Q2952 Q2953 Q2951 Q29s2 Q29s3 Q2954
score 8 100% 100% 100% 100% 100% 100% 1.6% 100%
score 4 0%
score 1 98.4%
RSk
BARAHLABEFSEE0. 1% EOHR (C3 9 2 RIG
292993998338
Q2951 Qggbwwgﬂmamm
Score 8 8 8888888888888 888 88888444 111111 111111111111 1111111111
0O 0DUUDUUDUDDUDUUOODO
2T DRDRDRDIDODRIOOO
Q2952 5®PEREEIREY®®
Score 8 8 8888888888888 8S8S8 88888888888888844411 1111111111111 1111111
TUAQCEHIMEER DI AR ZBE L Ut
Score8 : 3£ =2/3_EDOSHIMERNIBIELIE UIHUR
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Score4 : R =51% - B EB5562/3ITEULRVUR

Scorel : B2 =2/35L EDShNEEEH

*

BENRHLAFRE (WHOKRZAER)

PRI UIEHUR



F29EB HLAQCT7 -3y T LE—Fh

%29 W HLA-QC 7 —2> ¥ 3 v FLHE— b
—HFSi DNA-QC—

PNH A XV

U H AR ML S AR AT S B 5

1. AT HEMIONT

DNA-QC ok & LT, Willtmd L < idfliffgy> 2
IOAFLZZEALRBZRE L TEHLTW5, €0
i 5 HLA-A, -B, -C, -DRB1 ® HLA % £ 7& QCWS

KRTOT v — MRERHRESEZ A BEHORR L%
EL7z0

2. 529E DNA-QC HEEEDHRA > b

H ¥ O CHEBT 2 TREVED S 2 L~V OB 7
LV EELRBZEINL, Miksf 72HETEIHIL
ZHIE L7ze $72, EEFROE 1 X E HLA

22

RBpby 4 T26THL0% R, HLAMOFEAEZ
RIS 2 M2 ) WAL Lze & HIZEH 4Tl
HH, FEWICLLIAShLZNTay 4 7L, HEIIK
W OO XY ERVHESIATH R T NT Y [ TR EE
L7z

3. BEEmEBHCOVT

WEVEIE AP O DNA 0B 4 Kotk SSO ket =
v Fu—) (DNase free Water) 1 Bf&Z Nz 5 Hifkz
A SR & L7




F£29B HLAQC7—7>3vy7LHE—F

29 M HLA-QC7—%2 ¥ a3y FLE—|
—HRIF Pik-QC—

NH & XV

VAR ML S AR AT SE B 5

1. ERATIHBICOVT

PR-QC OREE LT, HAMME SIS, 5 H
ARIRAFAANO RN T W TRE L T 2 FLlliL i
ERRELT, HMIZIS U7z 4 FigEZ RINL 720 ek
SOEMLE LT, HEANGEERIBSWAHATHSZ
&, —#BoFAKHCIE HLA-C, -DP, -DQ EEIZxt9 % bt
&, IgM MEHUR, HLA DAL O IR UGS 2R 33956
BHbIENHITONL, TOHPL, #ED QCWS
THHBERS 5% > 7V &, PUilEORRN %%
L CEEZITo 720

2. 8290 #HAE-QCHIMEEENDRA > b

BOE RIS D E LIS TE S 2 L, AR
POEPNLBEHERREZELMETELILEE
&L, Skl 44 7 ERE L7z, BERKICIE,
Q29S1, S2, S4 13 HLA class I & I & b 2Bk, S3
13 HLA class TOAREETH D, Wi d HiERFE
MERL TV, PURAZ ) —= 272z, S1 & S2

23

A RERT O R L Lz, K70 2~<y F13,
DNA-QC (Q29D1) &#ifkQC (Q29S1) #H > 7k
LTEEL, FF—DF LY 7R (7LVLANL)
LHEREICBI L FF =T LIV E—=ZXDOKG & ERET
RETVIVE—=ZXDORIBEFAL, RHEMISHITLE DX
BT HEEMET AERE Lz, &7 v A<y (HE
Bhir i) X, HABMY R SR S 7z ACD
Wikmo e Mg o T MG, Bl & BOs LS %5
fkQC (Q29S2) #H ¥ 7Nk LTEEL

3. EfEBHICONT

AR, bw e B @y -5 (10%),
Jx/—=N-LvyF (1% Mz, #iE (4C/Over
night) L, I T74 79 Y¥axBREL-OL, i
(2, 000g/20min) & 7 4 V% — (31 &7 Millex-GV
SLGV 033 RS PVDF 0.22um) 2 & V) iFEEbE, 5EL
B ELAT L7z




F£29B HLAQCT7—7>3y7LHE—F

29 M HLA-QC7—%2 ¥ a v FLE—|
—ROWN (FERLAEDL) DNA-QC—

PSRN R

VIR - S B SE N LR AR v 4 —

1. BIE

DNA-QC Ot i%E 79 fiik T - 720 #MBIT
NEAR SRR M A% 60 Hink, WwilEBM 33 Mk, ML
NafeEEEIY 44 Fidk, Z oMl 8 fisk (EHAH) Tho7z
Ji ) T SSO 23 71 fisk, SSP 1% 17 fiik, SBT
FiL 8 sk (EHA) THorzo T/2SSPEN% X
R M OB TH > 720 FUBARF 213K I A
XD IATHA & AJIETHED, SSOETORE
Pz b — Vg CE S Twni,

2. EMllfE R

FMEEETERIN TV AIEEIR, 1) HEMREOMF
fili (60 M) &£2) RERFFLOFHEN (40 M) Z26&
b T [HLA & 4 ¥ ¥ ZfRa iR (100 5 ) &
L, 100 s = &F A, 60 &LLE 100 &AM = 54 B, 60
JAG = 3FE C D 3B CTHRATMAZITH) 2 L2ED
LNTW5, Filie$#E = T1&, HLA-A, -B, -C, -DRB1
&L, Zoftho HLA-DRBS, 4, 5, -DQAL, -DQBI, -DPA1,
-DPBI I&iFilixd §4h L ST b,

D) CHERE RO, 60 &M A 77 ifk, FHiE
59.95 MTHIIE X D 015 M EH L Twiz, 2) #ERER
OFME, 40 MRS 71 MRk, CFIIE 39.7 RUTHTE X
D02 METLTWwZ, il AiE, BAODIRILS
DOMEVE EEME L ONEL, FTVF v 72T 5
CLICXYPikTcE B EBbNiz, 1) HEkRE2) &
RELEEDE [HLA 7 4 ¥ ¥ Z R3] o
Y13 99.7 FUCHIM & [F UCTdH o 720 100 Fidi &2 7" S

24

BERR BT R

[FE%E Al Ofiskix, Al 83.1% (64 figk) 1ZIb~4m]
13 886% (70 Mif%) ML, HEHEOLHEIIL S
bDEEZ LN,

3. FBR - RIS DT

AR R ORI, I EE TORROR L 1% 5l
T5HbDTH2, RIMNT—FIZBVWTA (ML),
B (—#DAMi), C (BRI o 3 Bz 17
W, FAE Y TRERISERRZ 525 L) T — 5 OAM
DR L 720 ARl 78 Mk, B APl 11 4
&T, CaMliDfiakld 2o 720 BaHliO Mk, A
WEDOHERR & R TE R LIS L ik 2479 2 &
TYH I D L Bbh,

4. ¥&D

SSO ETHOEM T v b u— Ll E NS ] X X
L% CHEM S AER TE TV, Mo oRIER
THOGEREBGEILEEEZ SN IATHA Y
IZoWTlE, BR~NEEZ LIZLrAkwdE¥allk
DT RLEND Lo WATHDOBEREHHTHL T LIVD
A EERBET LVB LR ERAKROBRBIZOW
T, FELALORIZTERTETE) BIFTh -7z,
QCWS ix, HMiFIZ B 2 A D IEMEEOfERL L O
VIS U CTHRERSER FIHZ AET & o0 e 2 5%
FRBETH D BRXITHB VT QCWS N Hi i % fifg
RLTIRYEY 247, HERERITOhEZ LR
WL 72w




F£29B HLAQC7—7>3vy7LHE—F

$29 M HLA-QC7—%2 Y a3y FLE—|
— WA S EMANT DNA ¥ L ¥V SSP iki—

CZEE S
B ERA R

1. BiE

WEAE X D 1R %\ 17 Jliak 2 5 RIS 7 — & b &
175725 MicroSSP (One Lambda 1) OfEFIRGLE LT
1%, MicroSSP JPN 7% 15 fitii%, MicroSSP ABDR 7% 2 jiti
HLBo T, INH 17 Rk 2 fif%ic BT rSSO
EMP SN T, £72, WA 7V DNA JREE
ZlE L ofigkld, 13Migkd D, T HABEHEL
7oty T TR LW ik 8 flik T o 7o B
ELIZE R D EATY 2 7V D DNA #2803 I20
BEREE 217 o 22 iERRIE R S N e o 72,

2. FERITE

2025 SEFERRHEE 7 LV — B RIS &, HEY T b
Fusion & HIET — 27 ¥ — F 2 W THKHiGE D DI H X
h7zl) essg—>, 2) 7TULVHE, 3) #EoFki
BT O W TN, Gl 21T o 720

3. MRERHPIUER

) RIE28F —iZonwT RSBy — >~
ZH LICHHEZTY, ToMEE RN SN2 ER
TSR L2 & 2 A, 3 Hia TR & 57 B SRS
F—rhAmwEINTWZ, HIRELT1IH Y 7T
false negative & false positive #7872 1 Jtigx, 14~
7V T false negative Z #8872 1 Jigk, EH21% 7
VT — & RN BT BHEEE I A5V 23l 72 1 iRk
B olze RIE/SY — > OlEit I AR ERE LT, HE
7 & Fusion 2 AJ) L7z /8% — >~ @ Export B HE
EWEHTA2HEINRNEE R S,

25

MRk v & —

2) TUIVHBEIZOWT  DNABOIZATHA V% 2
Miik CiROZ 2O H 1IHiFIE ¥~ 7T false
negative & false positive I2&£ 5 I AT7H A v 27,
A 1 MERIZBWTSH 1 ¥~ 7T false negative 12 X
5IATHA VEBDI,

3) MROKRLEZOWT  FROFLI A% 11 %
TRD7ze T09HH 4k TIdHE Y 7 b Fusion O %
TEAGERHE Y 7 b OERTHERMER O FE DI, 1
Ji7k TlxH €Y 7 b Fusion 25K T® ambiguity #f
B FE DIz FRD 6 Mgk T [-] oKL /]
LN EDOHERERATI I AR KULEOHERALICL S
KL I ARz, KLEOMRAL L OHIZIE THLA
A K THREROT LIVERLE: LRG0T 125
I/ [T HLA LRLOHEAR] 2 [I7 LIVOERL],
(VAT A (V) ~OEL] BT LINENS L, f§
2 [T HLA KoK ] & [VAT L (V) ~0Fk
Ft) OWMERAIEAB L5 Tz,

4. £ED

WESE X 0 1Bk 20\ 17 Mk & N RIS T — & i &
Tole WHELIZRZ Y I ZQFRESHMLL, HEY
7 b Fusion # i/ L T3 ambiguity ® Jk L2338E L
72 iR ASHL L X 7z ambiguity DR L & B 721
BRFOHET LV —ERICRRINLILETOT LIV
DWTOMRET L L bAREE X B, SSPHEICH
J5 I ADOBENIIZUEIC b 720, B TELBEOM
REEDIMAEFHOWRELTLILETTr 7T LVAI AR
BT LN TEDLEER D,




F£29B HLAQCT7—7>3y7LHE—F

29 HLA-QC7—%2 ¥ a v FLE—}
—RA T EN DNA # A €27 LABType—

HH R

Ve TR B

1. BiZE

LABType ®ZHARIIE, 79 Mk 10 sk (12.7%)
Thh, WEEEIS LM L7z, HLA-A, B, C,
DR ®Z MW iR1E, LABType XR 7% 3 ftifk (WE4ERE7
fti7%), LABType CWD 7% 6 fiti i% (M 4F JE 3 Jti i% ),
LABType SSO 2SWE4EFE L FARIC 1 fifk CTH o 720 F
72, LABType SSO % J v 72 HLA-DQA1/DQBL1 % 6
Wik (WE4ERE 5 M%), HLA-DPAL/DPBI (ZRE4EE &[]
BRI 3 XD BN TH - 720

2. BEARHTE

FHaRE D P S N/WE T — 7 13Ty 7 b (HLA
Fusion) 1Y) A&, #ERAT I — I HREOHNEL H
HbET, ODNA ¥ A ¥ 7 HSlIE 2 ElEaRIciio X
EREICATZ TR, @F A4 ¥V ZHERMIEL { i T
ETVEDEMERL 7.

3. BRI IUVUEER

S, BHEERO R o72b D0, HLA-A, CIZ
BWT, LABType XR F 7213 LABType CWD D45
Dy PEMALZAETORKT, €—A0fE (X —
B —#%E Cutoff) HEK & b b False positive (FP)
% False negative (FN) O ¥ — XHFER &Nz, HA
ANEFNZZ , MRTR>A T LV T FP % FN %%
WIEIIZH D, S k) %7 LVid#EAEGTo QC 1H
WICEZENT, SHEDPHEE SN TR WIS DH 5,
AHOMEICB VT, QCWS MED X 9 7Bk

26

FUBHE A MRS 5 2 &%, HAOlfik7— % 2 EMT 5
CERENPEME RN, £, BHFARRL IS I
d—a YHENEEbND FP AR Sz, Bta
YhE— (Q29DC) THHILLTWwAItifkiza ¥
IR—TarvdEtbhazo, T, K R BRE
BHICOWTHRE LTI LW,

LRI OV TUE, WEFEE & RIS null 7 LIV KR
OHMARE, FEEATIO2OT7 LIVOARI I
& (RE#EGLHESINZSSE) o[- (N 7)) %
FRNRD SNz, [HLA 74 ¥V FHREO 7 L vk
R L RGO EH (2017 4R | AREREL, B A
D TIEL W,

4. £&D

C— 20K & Bb s FP R FN, 24 3
P a YR THOBEIZL S FP R Sz, Bk
Iy b= VRBHAONE, H4OliikT— 5 %%
952 EDFP, FN BAEROFKNIEWHIZERTH 5,
AEMAICBWTH BT v ba— )L EREoflE T —
YERRKL, a5 35— a v OREBERHRTHE L
12, FP, FN R T WE - XDiR 2 Ei#k LTI L
Vo F72, ARBIETFHSEREORELZITR TV
0, FHOLELRLHM T 285 - fifh o 2 fUKd
LI ENRDOLND,

QCWS 13 i f% IR AT X 2 HE LA TH 5720,
NS 2 G L, Al oMEREDN L, FKidkr
8O T HRRARHA DB TTIEL Vv,




F£29B HLAQC7—7>3vy7LHE—F

#29 W HLA-QC 7—2> ¥ a3 v FLF—}
— B G IENNT DNA #4 ¥ %7 WAKFlow, GenoSearch—

R e

VHARA A BT ay 2t v 7 —

1. BE

WAKFlow TOBHIARILIE, 79 i 51 Mk (64.6 %)
TdH Y, GenoSearch 387 5 43I 7 < 4 Htig% (5.1%)
TH o720 541X WAKFlow TOSMIMGEaXANEE L D
b 5 iakdE 2, W5 M TR D BIMIER % 2o 720
—IMEL I AR LNINiZD H o7z’ #HEE L7z
MiF 3D o 720 il I Ao nWTIE, WAl 5Fh
SNEL, TI VI ERO I ATE, ST

2. BERGE

DT @ 6 HHIZOWTHIT 21T - 720

OEAT B O DNA R EEN 2 & i e P AR IR @Bt 2
yhu— (Q29DC) DFHHE XL > EB/FEMEa ~
Fa— VOB EIEED2EDE-ZX AT ¥ B
Pmin/Nmax DL O) A v b F 7 5% HE O IR D
6 HHIZD W 21T - 720

3. IR LUER

ETOBNMEHE T DNA BRENEZ 1T > TWize S
Jtii% 55 Miit o 9 B, 52 ik T DNA i EE O Al % F i
LTHEDY, 3L AL CHMHRIEICE L 7z
AITbhTwiz, BfEar ba—i (Q2DC) Dl
KRIZOWTIE, THIETAH Y M4 722 2 BUSA R
Shze BYEa v b o— VBt B % R L7z ik o
BIEBY A7, RIFRHERTH-720 L, 3v ¥
IA—a YOWERMEATRIE END X9 LRk Bt %
Holzicd, HSEMAERRORELZ#HRT L, ¥—
Ay v POFFTTIE, WO d Sample Empty
F72 <, RAIFRHERTH Y, Pmin/Nmax b A BAT
Tholeo E=Xh 7Y MROTFHRT %CV A3, i

27

W L LTS IS WD D o 72720, AR
DAVTFVAFIZOWTHELTEIL Y, Ay b7
It 28 ¥ 92 Jti Wi 7% 13 WAKFlow T L T 5 Jili % o &
ThY, STy v+ 72LHLTHEET > TW
o WIFNIRIEARIZEZH Y A T7LEETH D,
1y M 7 ERBROHEMBIIELW DD, FT7 4l
FA Y b7 L THLDIIBESZ L r—2 3
Slpoltcd, BREHEA Y A TERIIATHLTIC, R
EOEEWERT 2, T2, Bl o —uigikojl
ETAVE Id—YarPBEbNTWEilcBnT,
P/NHAVNZWT B —=T9L L, AUNYDHRVHER
THHIEHDbLT, BHOTu—TIZBWThy Mt
TEBENRZINT W WET— % - HERIEEV DS
B B Yy B T FHRAY & it L B OMER S L ETH D &
Z2 5o

4. ¥&D

#F 5 AEM O TR b BIHERREAS o 720 B
) WAKFlow, Genosearch & ¥ (28t BUf 2 ks <
Holzo FiLI RAFEAFIMAICH L L) ITE L LN
L), PLOFEETTICIUETELHETTLH LD
T, FMERRAERREEZRETZ7-0ICb AR REL%E
DT Tne 2 & 72w, 4RI, WIS o 338 %
LT ltii%as 2 Jii%d - 720 DNA % 1 ¥ ¥ 7kttt
BORH 22 ISR RICK & KRBT HMAETH 5720, R
HEFHORBE LM IS T, HEHEOX Y TF AR
RIEOEM, BMERBEOEMIOVWTL TR ETSLZ
EHBEETH S,

QCWS ~o &, fufisk & o iz 8@ U T H sk
DOEZHETIENTELHELBATH L7720, &




MHC = 2026; 33 (1) 4290 HLA-QC 7 —2 ¥ 3 v 7L ER— |

fii® DNA # 4 ¥ ¥ ZREOREERO—B & LT, QCWS ~ Dkl 22 20N % B L72w

28



F£29B HLAQC7—7>3vy7LHE—F

#5529 M HLA-QC 7 =27 ¥ a3 v FLF—}
—BREIIENMT DNA # A ¥ 2 SBT i%-Sanger, NGS—

KB Aize!

VB 1 N HLA BT

1. B=E

SBT #EOZMARPNE, 42 79 i #% b Sanger % TILHE
AR JE TR Bk 2 B 7% (25%). NGS #: T35 ik (6.3%)
THY, EELD D 1EREPE V)RR TH o720 W
HPEE UCTIINEERE & iR L2E1biE 7 <, Sanger i
TIX 2Rk e DR Y —7r v — %, BRERER
SeCore & AlleleSEQR 28 Z N ZENH W 57z, NGS i
THwSN2Y =7 v —1F, Miseq (Illumina), IonS5
(ThermoFisher) T& §, AKX AllType NGS,
AllType FASTplex, ScisGo HLA @ 3f¥ (%% 7 —
L) Tholzo

2. WA

BIEE Y, BREF Y b, WEREOMAEDEIL
Thr70, RITIIME~ OREEMZEE BARE L, e
BWDOANRY 7RI E 7 5%\ X 912 L7ze Sanger T
X DNA ## J¥ & Quality Value (Quality Score) %,
NGS #:Cid Sanger D 2IHHAIWZINZ, V—FF7 X,
HN—RB LT LUNT ¥ ZAOMREITF> 720

3. MITRRPLUER

Sanger O HER F L 2 R I I#EY & 7 LoV iE
HWRTHo72b DD, LKAl 7oKL TE TR
WX ASA S 720 Quality Value TiE, FED 754

29

Y= CHEARIC X 2SS N72A, HRANOEE
AR, #BEO QCWS OFERHDS S AIERMEIZL 5 D
DEHLET Do

NGS i TlE, @if\CCTRIFR 2 ) 7 1 ZAEFRT
ETBY, #YLRTVIVHERETH -7 FHEAHE
I TEIAELS] IMGT Version3.58.0 & ffiJl CT& Tw 72,
GHRD T VVERBOMMATFH I NL 20, 7LD
REE LB~y ¥ v ZORBER EDO DI RO
V77 VY A% HAWAZENEETH L, Tz, AL
P (AllTypeNGS, AllTypeFASTPlex) (2 &0, 7L
WINTG VAP o TWB A=A AN D 7205, T
%Y — FFT AR S T LIVHIENDEEI LG
DEEZLND,

4. ¥&8

7 LIV & LT, Sanger i, NGS #:3tiC BIF%
MR TH otz MOMAESLLIRL, v—h 2%, #
Mg, MAELRETHE L, &7 — 7 B X O
ERIEET L2 ERIZ b5, IEMERREREZ T
T 572013 A TR T O, MIKORE G B AL EAR
WRTH Do MixNTONTREERIZMZ, MR
HHLELToOQCWS AT Rz AMIGH L, &k d
KRN FIcHFGCc& 5 2 L 2 Wk 5,




FE29E HLAQC7—7>3vyTLE—

b

3529 HLA-QC 7—2 33 vy FLUHE— |
—Re T Pk QC—

rh i

\\1
,—%z.)

VHAK A dbiEE T ey 2 itk v v —

1. BE

SAEEOHUE QC UL, WRFE - KRBT 5 ik 48 H
i, Mgt > ¥ — 9 ek, Bty ¥y — - I Mk T

ZARD 70 % ASEEE « KPR T Bk Th o 720
MBI, B 30 MRk, WA REAREEM 43 i
W, MR R A IR 38 iRk, € DMl 7 Mifk TdH o
7o (HEHDY). BB 65 Mifk & MEEKED S 2 Jii
I L 7228, iSRS R THh ), FEAL
DRI SN L T B IR TH - 720

2. MRk

PR 7 ) —= v 7%, Ktk SR S 7 REGH
EAREREERL, UV IR EER L B
AR EICDWTIE, HARAO HLA #{s T HE
m%uiomA%E’wa%%%#E%méht
RGBT 5 &) RlGEEEL ER (BIERETIE
Consensus result 25067 (2/3)) L, $ui - 7 LIV
HE—FER2 M L7,

3. MR LUEER

EMTOIERA ) —= v 7 GUkEE) HRO—
HEE, Class T3 aftiie<—3, Class I Tl Q29S3
YA &gk TR LR THh o 70 A—HERDT:
Q29S3 IfiLi# 1, LS-Mixed % fliH] L 7= —&B o it i < b itk
EHIE LTz, Q29S3 O i A fiff 1 24 3% it % 26 HE T

30

71y AT DI LS TEY, BEEfELL
EEZONTz. PR RMERE R T, Q2981 T,
HLA-B48, DRI, DQ7 ® — B 3 7% £ 1L € 11556 %,

58%, 54%, TdH Y Q2952 T HLA- B67, B75, DQ2 @
—HERPBZEN TN 630%, 630%, 51.0% & —IHF DR

% T Consensus Result 23458 (067 LLF) THo72d

ERW R —HRERYTH o720 —HHROED -
oA O BB E L, 13 A L nMFI=1, 000 #%
FEDFHGCIUBHETH o 720 % 72 classIl iE AR & AR

LTWab7:%, afiB X0 BHICHRNICKISEL TV
DERTHZENHRETH D, TDOROWEARE L
THEY, —HEPMET LTz, BRI X - Tidaf
JBELTWAET LVISEWDYH S Z & HHEARA—RIIO%
o7z,

4. £&O

Al —EHOPMIFED R 7 ) — = > FifERp i o T
Wiz, ThEA v A ZEEZ DI RN 572 — X8
HollzdbEtke e shTni, kA7) —=v 7
LU R, 1 FEALORFRTRIFRERT
BHoteh, —HEMECT LV LA N, ZoE
AR L > TRBESNTVL T LB RRL L
WIEHKE DO —>TH % 728, Consensus Result D E K%
W5 ECTHEINL I LS,




F£29B HLAQC7—7>3vy7LHE—F

329 Al HLA-QC 7—2 ¥ a v FLHE— |
—RRAE LN PR FlowPRA—

RPN TEARV R e A

1. B=

FlowPRA ®Zljitii% (%, Class I - Class I & b (2l
R EFABED 137 TH o 720 BIERM (E#H D)
DOWERIE, BB AT 5 fifk, SRR 12 Mk,
JE A A B A% 7 Mk, 3D 1 X THh - 720
FlowPRA Bt CoOZINE 3 fidk, ML Tozma
10 fti#e Td - 720 WEHZ L, Beckman Coulter 255
Jii%, Becton Dickinson and Company %% 8 Jitiik T/
INTWiz,

2. BT

KRk O MG LB, RFET b B X O, HE
JeHe HIE R a7, %PRA & KRR L. T2 iR
f$ @ FlowPRA Wi{§ % 12, &iEROC A 7T L0
KR~ —h—FEMEEHER L7, 2512, Kaluza fif
MHY 7 272 HL, TQCWSZEE 70 han
L HLA Hufh#ess (FlowPRA™) 2025 4EFE R ] 1266 -
THE T — & OFHENT % FE i L 72,

3. FRATHER

MERLEIZOWT, QCWSZ#E 71 b 2 )b Tldal
B L OB ARSI ELIL E ST W5 285, Bk EUE O
FLHRAS R W R S 2 MRk RR S 7z, REEICBI L T,
Y — 2B LOZRIUAOM BB ESF SR Tnzd
D, 1 Jiaeil BT NC Il THEABRY Ao v 253
SN THY, PCIMIEFIZARFEI N Tz,

HEA T TIZOWTIE, Class 1 - Class T & b 124
MR CHEA 27 O—3FIZ100% TH - 720 FHEOH
WrgkHe L, EMiklIB VT %PRA 21 TR LA NS
SLOWKDEEEN TV, — KT, Y—=A—M1LD

31

RENNC IFEDO e A b 2775 A ofEAE X 0 AR F 721
FEANCEE STV BN D B %D Bt iR fE e S h
726

X—A—M2&&ELTHELTWDHixidd %<,
%L DR TRERKIZB VT ML OAZ W THEL
TWiz, B, #HEF—2ZIZBVWTLER T 2005
T R 2SR b N ik AR S Mz 7z0, 1R
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Major Histocompatibility Complex 2026; 33 (1): 36-38

HAMBESTEAS HEET VV—HE (2026 FFEERR) 1IC20»T

HAMBE GRS HEEMERR™

H ARG E S S A TIE, HLA ¥4 ¥V 7 EROELIZOWT [HLA ¥4 ¥ ¥ ZF RO 7 LIV & RSO
JEHI] (2017 4EEERR) (2021 4F 4 A 1 HERET 2 M0 (BLF, i) KESWTTHI 2L e LTwa,
FRLHIHHT A (g7 LIV—ERK] &, BEEHE2ITHI L ELTEY 2026 FEERICHEF L7200 T, LTo—%

FKERTo

HLA class [ 27 LIV —E% (JSHD) 2026 4R
HLA class T2 7 Lv—E36 (JSHI) 2026 4EEERR

Z%Z URL :

1) HLA-A, B.C,DRBI M : HA®H/N> 7 (2026 4F 3 H i8R
URL: https://www.bsjrc.or.jp/bmdc/donorregistrant/m2_03_00_statistics.html

2) HLA-DRB345DPDQ i : 2340 A HLA BFERT (2026 4F 3 H4B#RE KL
URL: https://hla.or.jp/med/frequency_search/ja/allele/

3) HLA 4 ¥V 7#ROT VIVEKELE L KRG OB (2017 4£0) (2021 4F 4 3 1 HET 2 ki)
URL: https://drive.google.com/file/d/1U9T XuuMT AHcre29-K ciE-ueHBvpox0du/view
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HLA classl #E77 L JL—EFK (JSHI) 20265EhMR

HLAA HLA-B HLA-C
HEE LIL EEYAZI% AF(%) HLAZL HEET L)L WHRT7LIL AF(%) HLAR! HEET LI &R L)L AF(%) HLAZ!
A*01:01 A*01:01:01 0.442%) AL B*07:02 B*07:02:01 5.493% B7 C*01:02 C*01:02:01 17.187% cwl
A*02:01 A*02:01:01 11.216% A2 B*07:05 B*07:05:01 0.018% B7 C*01:03 C*01:03:01 0.341% cwl
A*02:03 A*02:03:01 0.061%, A203 B*08:01 B*08:01:01 0.018% B3 C*01:55 0.004% cwl
A*02:05 A*02:05:01 0.003% A2 B*13:01 B*13:01:01 1.189% B13 C*02:02 C*02:02:02 0.037% w2
A*02:06 A*02:06:01 9.390% A2 B*13:02 B*13:02:01 0.277% B13 C*03:02 €*03:02:01 0.688% Cwi0
A*02:07 A*02:07:01 3.238% A2 B*14:01 B*14:01:01 0.013% B64 C*03:03 C*03:03:01 13.670% cwo
A*02:10 0.423% A210) B*14:02 B*14:02:01 0.005% B65 C*03:04 C*03:04:01 12.190% cwio
A*02:11 A*02:11:01 0.001%, A2 B*15:01 B*15:01:01 7.895% B62 C*03:04:04
A*02:15N 0.008% Null B*15:02 B*15:02:01 0.048% B75 C*03:23N 0.018% Null
A*02:18 0.061% A2 B*15:03 B*15:03:01 0.001% B72 C*03:28 0.001% Cwi0
A*02:28 0.002% A2 B*15:05 B*15:05:01 0.002% B62 C*03:29 0.002% cw3
A*02:42 A*02:42:01 0.002% A2 B*15:07 B*15:07:01 0.625% B62 C*03:43 C*03:43:01 0.003% cw3
A*02:53N__ |A*02:53:01N 0.008% Null B*15:11 B*15:11:01 0.951% B75 C*04:01 C*04:01:01 4.318% cwa
A*02:72 0.001% A2 B*15:13 B*15:13:01 0.002% B77 C*04:03 C*04:03:01 0.016% cwa
A*03:01 A*03:01:01 0.438% A3 B*15:17 B*15:17:01 0.001% B63 C*05:01 C*05:01:01 0.420% cw5
A*03:02 A*03:02:01 0.083% A3 B*15:18 B*15:18:01 1.555% B71 C*06:02 C*06:02:01 0.820% Cwé
1101 A*11:01:01 8.917% ALl B*15:21 B*15:21:01 0.002% B75 C*07:01 C*07:01:01 0.067% cw7
A*11:01:05 ALl B*15:25 B*15:25:01 0.009% B62 C*07:02 C*07:02:01 12.705% cw7
A*11:02 A*11:02:01 0.164% ALl B*15:26N 0.004% Null C*07:02N C*07:02:01:17N 0.001% Null
A*11:13 0.001% ALl B*15:27 B*15:27:01 0.109% B62 C*07:04 C*07:04:01 0.963% w7
A*23:01 A*23:01:01 0.004%, A23 B*15:28 0.028% B62 C*08:01 C*08:01:01 7.387% cws
A*24:02 A*24:02:01 36.259% A24 B*15:35 B*15:35:01 0.006% B62 C*08:02 C*08:02:01 0.018% cw8
A*24:03 A*24:03:01 0.001%, A2403 B*15:38 B*15:38:01 0.008% B15 C*08:03 C*08:03:01 1.439% w8
A*24:04 0.019% A24 B*15:46 0.001% B72 C*12:02 C*12:02:02 11.067% cwi2
A*24:07 A*24:07:01 0.014% A24 B*18:01 B*18:01:01 0.009% B18 C*12:03 C*12:03:01 0.090% cwi2
A*24:08 0.026% A24 B*18:02 B*18:02:01 0.001%, B18 C*12:04 C*12:04:01 0.001% cwi2
A*24:10 A*24:10:01 0.002% A2403 B*27:04 B*27:04:01 0.206% B27 C*14:02 C*14:02:01 6.866% cwia
A*24:20 A*24:20:01 0.767% A24 B*27:05 B*27:05:02 0.067% B27] C*14:03 C*14:03:01 6.567% cwid
A*24:25 0.008% A24 B*27:06 B*27:06:01 0.002% B27 C*15:02 C*15:02:01 3.049% cwis
A*24:28 0.001% A24 B*27:11 0.001% B27 C*15:05 C*15:05:01 0.016% cwis
A*24:33 A*24:33:01 0.001%, A2403 B*35:01 B*35:01:01 8.316% B35 C*15:10 C*15:10:02 0.005% Cwis
A*24:46 0.006% A24 B*35:02 B*35:02:01 0.001% B35 C*16:01 C*16:01:01 0.004% cwi6
A*25:01 A*25:01:01 0.001% A25 B*35:03 B*35:03:01 0.010% B35 C*16:02 C*16:02:01 0.001% Cwi6
A*26:01 A*26:01:01 7.583% A26 B*35:05 B*35:05:01 0.012% B35 C*17:01 C*17:01:01 0.001% cwi7
A*26:02 A*26:02:01 1.866% A26 B*35:08 B*35:08:01 0.003% B35 N=582,266
A*26:03 A*26:03:01 2.500% A26 B*35:11 B*35:11:01 0.001% B35
A*26:04 0.001%, A26 B*35:51 B*35:51:01 0.001% B35
A*26:05 0.064% A26 B*35:64 B*35:64:01 0.001% B35
A*26:06 0.014% A26 B*37:01 B*37:01:01 0.516% B37]
A*29:01 A*29:01:01 0.017% A29 B*38:01 B*38:01:01 0.007% B38
A*29:02 A*29:02:01 0.003% A29 B*38:02 B*38:02:01 0.271% B38
A*30:01 A*30:01:01 0.180% A30 53901 8*39:01:01 3378% 33901
A*30:02 A*30:02:01 0.002% A30 B*39:01:03
A*30:04 A*30:04:01 0.012% A30 543902 B*39:02:01 0.306% 33902
A*31:01 A*31:01:02 8.651% A31 B*39:02:02
A*31:11 A*31:11:01 0.003% A31 B*39:04 0.228% B39
A*32:01 A*32:01:01 0.03% A32 B*39:05 B*39:05:01 0.001% B39
A*33:01 A*33:01:01 0.002% A33 B*39:23 0.031% B39
A*33:03 A*33:03:01 7.436% A33 B*40:01 B*40:01:02¢%) 5.554% B60
A*34:01 A*34:01:01 0.011% A34 B*40:02 B*40:02:01 7.793% B61
A*68:01 A*68:01:02 0.018% A68 B*40:03 B*40:03:01 0.448% B61
A*68:02 A*68:02:01 0.001%) AG8 B*40:06 B*40:06:01 4.801% B61
N=757,751 B*40:07 0.007% B60
B*40:11 B*40:11:01 0.001% B61
B*40:50 B*40:50:01 0.012% B61
B*40:52 0.001%, B60
B*41:01 B*41:01:01 0.001% B41
B*44:02 B*44:02:01 0.425% B44
B*44:03 B744:03.01 6.695%) B44
B*44:03:02
B*45:01 B*45:01:01 0.001%, B45
B*46:01 B*46:01:01 4.504% B46
B*48:01 B*48:01:01 2.890% B48
B*48:03 B*48:03:01 0.001% B48
B*49:01 B*49:01:01 0.002% B49
B*50:01 B*50:01:01 0.005% B50
B*51:01 B*51:01:01 8.756% B51
B*51:02 B*51:02:01 0.224% B5102
B*51:03 0.008% B5103
B*51:06 B*51:06:01 0.001% B51
B*52:01 B*52:01:01 11.048% B52
B*53:01 B*53:01:01 0.001% B53
B*54:01 B*54:01:01 7.574% B54]
B*54:21 0.001% B54
B*55:01 B*55:01:01 0.002% B55
B*55:02 B*55:02:01 2.476% B55
B*55:04 0.149% B55
B*55:10 0.001% B55
B*55:12 0.002% B55
B*56:01 B*56:01:01 0.910% B56
B*56:03 0.184% B56
B*56:04 B*56:04:01 0.001% B56
B*56:05 B*56:05:01 0.002% B56)
B*57:01 B*57:01:01 0.013% B57
B*58:01 B*58:01:01 0.675% B58
B*50:01 B*59:01:01 1.992% B59
B*67:01 867:01:01 1.132% B67
B*67:01:02
N=757,751

(F)BARIIBAICSITBB*40:01D(FFLHHB*40:01:02&HIBAL T

[AR=Y=.5)

BAEMES TS

FEEEEES



HLA classlI #FE 7L J)L—&x (JSHI) 20265%FEhR

HLA-DRB1 HLA-DQB1
HET7LIL SEAYIS AF(%) HLAR! HETLIL SEAYI% AF(%) HLAR!
DRB1*01:01 DRB1*01:01:01 5.674% DR1 DQB1*02:01 DQB1*02:01:01 0.13% DQ2
DRB1*01:02 DRB1*01:02:01 0.004% DR1 DQB1*02:02 DQB1*02:02:01 0.37% DQ2
DRB1*01:03 DRB1*01:03:01 0.001% DR103 DQB1*03:01 DQB1*03:01:01 11.43% pQ7
DRB1*03:01 DRB1*03:01:01 0.142% DR17 DQB1*03:02 DQB1*03:02:01 9.59% DQS8
DRB1*04:01 DRB1*04:01:01 1.028% DR4 DQB1*03:03 DQB1*03:03:02 15.54% DQY
DRB1*04:02 DRB1*04:02:01 0.001% DR4 DQB1*04:01 DQB1*04:01:01 12.90% DQ4
DRB1*04:03 DRB1*04:03:01 3.125% DR4 DQB1*04:02 DQB1*04:02:01 4.21% DQ4
DRB1*04:04 DRB1*04:04:01 0.202% DR4 DQB1*05:01 DQB1*05:01:01 6.58% DQ5
DRB1*04:05 DRB1*04:05:01 13.380% DR4 DQB1*05:02 DQB1*05:02:01 2.64% DQ5
DRB1*04:06 DRB1*04:06:01 3.271% DR4 DQB1*05:03 DQB1*05:03:01 3.94% DQ5
DRB1*04:07 DRB1*04:07:01 0.508% DR4 DQB1*06:01 DQB1*06:01:01 19.08% DQ6
DRB1*04:08 DRB1*04:08:01 0.002% DR4 DQB1*06:02 DQB1*06:02:01 7.15% DQ6
DRB1*04:09 DRB1*04:09:01 0.002% DR4 DQB1*06:03 DQB1*06:03:01 0.60% DQ6
DRB1*04:10 DRB1*04:10:01 2.115% DRA. DQB1*06:04 DQB1*06:04:01 5.18% DQ6
DRB1*04:10:03 DQB1*06:09 DQB1*06:09:01 0.57% DQ6
DRB1*07:01 DRB1*07:01:01 0.358% DR7 N=1,483
DRB1*08:01 DRB1*08:01:01 0.004% DR8
DRB1*08:02 DRB1*08:02:01 4.277% DR8 HLA-DPB1
DRB1*08:03 DRB1*08:03:02 7.941% DR8 HETLIL 57 LI AF(%) HLAR!
DRB1*08:09 DRB1*08:09:01 0.044% DR8 DPB1*02:01 DPB1*02:01:02 24.11% DPW2
DRB1*08:23 0.004% DR8 DPB1*02:01:12
DRB1*09:01 DRB1*09:01:02 14.630% DR9 DPB1*02:02 DPB1*02:02:01 3.41% DPw2
DRB1*10:01 DRB1*10:01:01 0.478% DR10 DPB1*03:01 DPB1*03:01:01 3.98% DPw3
DRB1*11:01 DRB1*11:01:01 2.495% DR11 DPB1*04:01 DPB1*04:01:01 5.06% DPw4
DRB1*11:04 DRB1*11:04:01 0.006% DR11 DPB1*04:02 DPB1*04:02:01 9.78% DPw4
DRB1*11:06 DRB1*11:06:01 0.002% DR11 DPB1*05:01 DPB1*05:01:01 38.40% DPw5
DRB1*11:08 DRB1*11:08:01 0.001% DR11 DPB1*06:01 DPB1*06:01:01 0.57% DPw6
DRB1*11:19 DRB1*11:19:01 0.002% DR11 DPB1*09:01 DPB1*09:01:01 9.95% DPW9
DRB1*11:23 DRB1*11:23:01 0.001% DR11 DPB1*13:01 DPB1*13:01:01 1.96% DPw13
DRB1*12:01 DRB1*12:01:01 3.671% DR12 DPB1*14:01 DPB1*14:01:01 1.48% DPw14
DRB1*12:02 DRB1*12:02:01 1.707% DR12 DPB1*17:01 DPB1*17:01:01 0.14% DPw17
DRB1*12:05 0.004% DR12 DPB1*19:01 DPB1*19:01:01 0.74% DPw19
DRB1*13:01 DRB1*13:01:01 0.590% DR13 DPB1*36:01 0.14% DPw36
DRB1*13:02 DRB1*13:02:01 6.361% DR13 DPB1*38:01 0.07% DPw38
DRB1*13:03 DRB1*13:03:01 0.001% DR13 DPB1*41:01 DPB1*41:01:01 0.10% DPw41
DRB1*13:07 DRB1*13:07:01 0.022% DR13 N=1,483
DRB1*13:12 DRB1*13:12:01 0.003% DR13
DRB1*14:02 DRB1*14:02:01 0.028% DR14 HLA-DQA1
DRB1*14:03 DRB1*14:03:01 1.620% DR1403 HETLIL KT LI AF(%)
DRB1*14:04 DRB1*14:04:01 0.006% DR1404 DQA1*01:01 DQA1*01:01:01 6.61%
DRB1*14:05 DRB1*14:05:01 2.147% DR14 DOA1*01:02 DQA1*01:02:01 13.41%
DRB1*14:06 DRB1*14:06:01 1.524% DR14 DQA1*01:02:02
DRB1*14:07 DRB1*14:07:01 0.106% DR14 DQA1*01:03 DQA1*01:03:01 19.17%
DRB1*14:12 DRB1*14:12:01 0.029% DR14 DQA1*01:04 DQA1*01:04:01 4.69%
DRB1*14:29 0.016% DR14 DQA1*01:05 DQA1*01:05:01 0.55%
DRB1*14:45 0.001% DR14 DQA1*02:01 DQA1*02:01:01 0.36%
DRB1*14:54 DRB1*14:54:01 3.469% DR14 DQA1*03:01 DQA1*03:01:01 11.07%
DRB1*15:01 DRB1*15:01:01 7.822% DR15 DQA1*03:02 DQA1*03:02:01 14.42%
DRB1*15:02 DRB1*15:02:01 10.309% DR15 DQA1*03:03 DQA1*03:03:01 16.50%
DRB1*15:04 0.001% DR15 DQA1*04:01 DQA1*04:01:01 2.83%
DRB1*16:01 DRB1*16:01:01 0.001% DR16 DQA1*05:01 DQA1*05:01:01 0.07%
DRB1*16:02 DRB1*16:02:01 0.824% DR16 DQA1*05:03 DQA1*05:03:01 2.77%
N=757,751 DQA1*05:05 DQA1*05:05:01 4.43%
DQA1*05:06 DQA1*05:06:01 0.33%
DQA1*05:08 0.78%
DRB345 DQA1*06:01 DQA1*06:01:01 2.02%
HEFLIL HWHRF LIV AF(%) HLAZY N=1,536
e DRB3*01:01:02 ) DR52
DRB3701:01 DRB3*01:01:05 4.59% DR52 HLA-DPA1
DRB3%02:02 DRB3*02:02:01 10.54% DR52 HETLIL eI AF(%)
DRB3*02:02:04 DR52 DPA1*01:03 DPA1*01:03:01 40.30%
DRB3*03:01 DRB3*03:01:01 8.38% DR52 DPAL*02:01 DPA1*02:01:01 16.02%
DRB3*03:01:03 DR52 DPA1*02:01:02
DRB4*01:01 DRB4*01:01:01 0.41% DR53 DPA1*02:02 DPA1*02:02:02 43.52%
DRB4*01:02 1.08% DR53 DPA1*04:01 DPA1*04:01:01 0.13%
. DRB4*01:03:01 o DR53 N=1,536
DRB4701:03 DRB4*01:03:02 35.41% DR53
DRB5*01:01 DRB5*01:01:01 9.19% DR51
DRB5*01:02 DRB5*01:02:01 7.70% DR51
DRB5*02:02 DRB5*02:02:01 0.54% DR51
N=370
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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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