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HABEBESHEFES QCWS NDEMREIEL S PICENICOWT (RIEEHNS)

o GE) 1Y, BAMBESHEYSQCWS 2T+ 52 LT, DTl v+ ML LT, M

ko

WHEL,

ooooo

0

-
- U

SYEEHBEE A ERT A B LET, 72, b FHERBOI Y i onwTiE, ThEx#EiFic

HIMEH A Lisnw 2 2B L Ed, (UJeF =y ZITARTHIFIW)

QCWS "DBIMIMEETHH Z &

QCWS ® HIY

QCWS DS 71k &M%

QCWS T b ki RO #o &A%

QCWS THAT I N5 & b HRERI D HL D Fru~ G & M B AT ks X OWFSE Hc R - ¢, ik
CHEBL, AT 5, o BRI Ly, QCWS o b b KRN IEE L b - THEFE 2
VREEHERURE & UCRE, BT 5,)

QCWS THAI I N5 & b HRER WA R AR T 2 2 & GREERWEA L, B
HERET 22 L)

QCWS &4 % X O hnitassk O GO I H P

QCWS 754 U % FIH M PEHE D Vit

« 25 QC (JIKF = v ZICARTFIW)

LIDNA-QC, ¥k QC, 7 mA~ v F
— X R LB T, TS iR a2 a5 (O F = vy ZIRARTEFIW)
D:ﬁ%bi?(%%k%num%ﬁ@ﬁ%&ﬁﬁn/ﬂaFL§?>
O: AELERA BIENE L REE 2427 LERA)
« QCWS FHflif R 245 B3 % 7212, 14hQCWS DUBED BB itk o gk ID ##ifs+ % (JeF = v 71T
ARTFZW)
O MEL 3 GHiifEEEHE DD, B9 QCWS ik ID #%H L )
O:mWELERA HHED QCWS Hiik ID ITEFM L7 WwT TFX W)
PR g b5 H
/- S O
zhnEfE EH) - , s (B4 -
znE (B4) , g (B4) :
zhnE (BH) , g (B4) :
s (B4 : , s (B4 -
znE (B4) , g (B4) :
zhnE (BH) , g (B4) :

CxE5HE]
FEENEXSMEHLNBZELLEEZ, UTOMhHIDEETEXY FEL,
D77y, Q8 * QFBFA—I (PDF 7 7 A LEEBRICEM) FLBMATH
[ERICBM] DIHE, XAOBEEHY EEA.
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HidE S ERERMTERESE
Fm 26 FE FRE HLA RERZMEBESOEMS B

ALk & R AR R e BE R R &

ZRE mh FH

AR S R A B E R E W R R B E M
ek KHE IR

B B ¥R2609H 138 (HHER) K. 10 KB~ 12 Fpo P&

o>
§it

DEE 23 0 e HAMBE AT KE&sY
RIS F v+ v R A GRARF v v X R) OFE
;& SRR, FEar—AaR—U Bl L 4,

FEIAMN TFAMVREESOHN 1 » ARe, ¥For—2 ==Y FBEH LT TOTEHA, BRI EI W,
SYLTO T F A DI, Wikl ERA,

REEIIAAE | R E b b2 oZHEE M LIRS H Iy, EBANOZFT, 1 Aeo2F 1#K
ERITWTI L E T,

A B HHEFELHEBRILEZED T, 350 % FELTWET, kil L#Es 1A prieownTiy, 4
BIEKRE, PR 2643 H FR A Er—ax—v i L ET,

(1) HLA [CEAY 2 EBEPNLEE
(2) HLA 7M1 E> T H 3 W31 HLA A RECEET %388
(3) IESRBHEDERER(CEAY 28H

COMEZE, 5% HLA BEHEMERE IS, HHAVIEEHRL LS L3 5FEE2HRCEBI N E T2,
FhUNDOKEBMETH-o CLHRCEBIMT A ENTEXET, ko Lk 51k, HijZHAE T2
L, HREEL QO BRI VTR A,

148



Major Histocompatibility Complex 2013; 20 (3): 149

ATE HLA RERNTE R UREABESHIEEEREHERA

(A
1% ZoflE, MRS CBI T S EPTAERAE ONTRSEE O @\ R O AT Al U T, BREER O
HHR T & % @4 HLA BRAF TS X ORREM M SR EE 0B E A &L T %,

(E#)

25 K HLA BRAHEAT S &%, HLA B B3 2 B 7 ik 24 L, HLA & % IEMECAT 2 58
BrhAT2E5%V 5,
(1) 7 HLA B E i E O RGESFRIL, Certified HLA Technologist (JSHD &3 %,
(2) R%E HLA BUAR A # OJFEMFL, HT/ISHI &7 %,

2 RREMMGE G YEIREE L 13, HLA BB 3 2 58 a A L, 2 o8NS I TAEE NS,
(1) MRS E ORFEAFNL, Certified Director for Histocompatibility (JSHI) &3 %,
(2) REMME GRS E OIFEMHL, DHISHI &7 %,

GRS S et R ERE R B

EI3R MBEAHENERCHERAES (LT [RAES] &\vwi,) 1%, #HE HLA BRAR K E X OH
KRR & Ve R I e B 3 2 LR HA R E T D,

2 RASE, F15LOHMEZERT 5101, BFE HLA AN K OGREAMRE AR EE 2 RET 5,

3 RASOMME HEECOWTIRINTED S,

(e B ERE)

Fak RTAXL, B HLA BRARM S R O EM Bl SRS E TR O o, FE HLA B %
R EEERE (LUF THfEBERE] L\ 5) ROTRE MM A M 2 f e
ol (LT MHEEHERERE] Lvd.) ZilicEDd b,

(FRIE HLA B Hiihi -5 iR I H8 T M 5)

E5E AT HLA BMERME B RO DT, 2 & B ik % RE HLA B 72 Bl 45 i 3% (A
T MeEfiZ] Evwo5.) & LTRET S,

2 FTESE, BE Ui st UT, TR HLA B Hs il =4 i B Fi5 i i i R lE ) &35, 7272l
REREDHMNL S - & T 5,
fREMBL, SFESECEHROFRE % Ldhileb i,

4 FREMZY, ROGHECRENHRRI N,
(D) BBS&EE1THICEY L hole bk &,
(2) REMHOBELFER LI L &,
(3) EHTFmE 2irbliahofcl &,

(FRAE HLA B A H AT 5 R 1l i A it 7% D 25 8

Fox REMiFL KROFHEDOTRNTEMZ T iEnd s,
(1) REERE SIS F 720 HLA AN H 085 L, kS o B3 5 BE fEamsn
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EbhTWwWb Tk,
Q) B+ 2HE, ZEENTHTTHLZ L,
(3) i % %~ Z A A PR O NI DWW TIIBNTED %,
2 AEICE TS lERCOWTIIEAENINCED D,

(i 72 Jiti 3% D 7 S OVRRAE ST
F1R HREMRORBERCREEFCOVTE, EREDFERCTL 5,

(A HLA WA HAN % 0 FE sk 2 B R S HE R OV s Tt &)
F 8% AE HLA AR M # OB E B2 Mg, PiEoOMEE  CRROFHD TR TEHE2 T
Wi HER B e\,
(1) BAMMEAEYS (LT %] Evwd,) OEEEN, ASEERZERZMA L C3EEDED
5T &,
(2) MRS SR 2 EBRBEN 3T EHD Z &,
(3) #WE S FEHTHMERERBRCED DI B EOZHERENDH Z &,
(4) PR Ule (3R LRk A v B E O RS G C PR D BISE « MBSO MARER | cfty, @
% 5 ERNCAREBA R 30 A DL EARIE L TWAH T &, HL, YM¥EEDRE~DBRINN 5 B E
ZERTORTFERD IR,
2 REHLA BREHMEZEORERROZRABFHE L L 5 L3281, ROFHOBEHERESFB R
EOMH F Tl L hiE e b i,
(1) #%E HLA B b ale il iepag s Qolladsslee 1
(2) BHE o THRAIAETENE IR 2)
() HEETHEDG L
3 W% HLA BEHEME OB ER RO ZH A B+ 5 #H 1y, ZBR*ZASFGERCHTEoMH £ T
ALRFHERD Ta\,
(1) ZBekh, 15,000 [ &3 %,

PE HLA A H & hihE o REEsEs, e, REBREOEE)

EIFXx ZTHSWY, F1NHFEEHCEASEHFEZEOEREEXTITS,

2 ERILEERFGICTHEE L, BRSNED CHNFHBERR IS X ERE CTHEDEHEFOEY
T LI E e b s,
WHED By, BT X R AR TRICAPEEICCETHAT %,

4 FTEZZL, F1RRE (EERBRELEDL) 2175, HL, EEABIIQC V-2 v a vy 7OBMENDH
DHH RSN D,
RERRCAEROLE, HEBRIBFEORRE CHERET 5,

6 ZTASY FEHLAMAEHEMNE L L CoOMGALEEL, #EELRE HLA AN E L L T [RE
HLA BAH T &R e B i i i+ 5,

(FR7E HLA BRAH & O RERY 1)
105 G2 HLA BRAFANTE OB LG Bl i S\ BIEM T %,
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2 BEECGERC [RE HLA BRARM & RERE | 2¥ 2D XENbRMNT %,
TEE Y, AAMBOE G SEC ARG T D,
4 REFEOHZWIENL, BRLICHLDL SEHDFERHETLET S,

(FRIE HLA B Hifhi-s o iRE B ek P g i LM R O HEE T &)
B11%E BT HLABEEMEORCEFH ZHFETHE L, THHEHEF TREROFZHEDO TN TEMZ T
L7 b e,
(1) PFR Ut TR A M S OB IR D HF%E « BAEFEBS O WMMBEE ] iEvy, &
BB S ERT, BEALE 30 B EEFIE L CWA T &, HL, YEZDOKREZADBI
D5 HALL E&EEF R TR S e\,
(2) BHHFEFEOME 2 FRICHEMiFBERCED bR LY | B EZHEL WD T L,
() WHHHEFEDOBE SEMICHENFMTHQC V=2 v a vy THRE~DBINBHH T L,
2 BEREHORGEETLE N, REiEo AR MER T o 1 FE» SRR CoRITASHG Rk D
FHOEBHARHB LT HE D e\,
(1) FR%E HLA BAH M & R8T H S GRS 3)
(2) BHE « THTRASAETEAE GIECERAZE 2)
(3) HEETHEDG L
3 REHLA MAHMEORCEH A BT 5513, SRR ESHEERHCIIEDOHH £ TITMA
L7s s b,
(1) B&EHRNE, 15000 F1&3 %,

(GRIERH B 5 M HE B 0 GRE SR 2 B A SR HE ] OV Tl %)
F12 5% RCHGE A YEREE O RERBRZBRERKIEHEL, BEONEE E CICROFHDO TR TEMH 2
T hiE7e b I,
(1) PR HLA AR E & L CBRINIEELER I EE ML 0,
Q) #EOZHEN, ASTFELZEZEALTCTFEN EH S &,
(3) AMKE GHERE T 2EBRERN T FUL EHD Z &,
@) 5FEMTHEERERBICED D NICEEOZHRELDH Z &,
(5) SHERTHENTEMTHQC Y —27v ay 7THEEOBMBERD D Z &,
(6) WA Uic [FR7EMRkE & P O B a5 R 5 WL « A S O BAIER ] witwy, &
% SRR I 70 AL EAIRB L TWA T &, HL, M¥EDKRE~DBMD 10 HALL -
FZERLTORFIER B I,
2 REMHSEAREEORERBOZBR AR L X5 L5511, KOFHOEHAYRALERBRH
EOMH F Clcit i Ll hid e b s,
(1) PR MR o a8 e RS B p a2 Qilladseaze 4)
(2) A%« WHRAILEIENE GRS 2)
(3) HEETIHEDH L
3 REMMKE AR ORERROZR AT 551, ZREAZAESHFEERCITEOMH £ i
ALBFHIERD T\,
(1) =ZBoehE, 30,000 &3 %,
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(BRI AP S RE S OREBRER, RBRKOER)

FE13F FTASY, F1NHFEBHCHESTHFELEOBRFEELIT S,

2 FEBW, BRAELRECTHREECHLT, F1EEBREZT 5,

3 FRASW, REMBEAERESEE L CoMGEEREAL, MEE2RCHBEAERES & LT R
ML B P fE A R B BRI T B ET D,

e A 5 YRR O RSN 1))

B4k RCHMGE S MEREE OB IREEREECERRIEDT 5,

2 BHgcaggihc RREMAMGE SRS R 2720 2RNDENT %,
3 BB HAMBGE ST ST AT T 5,

4 FREFOEZWIENL, BELICAND SEHOFRA LT 5,

(FRE R A Ve PR O FRE B B T BRI R O s Tl &)
B15% ROMEAEREEOREEH Z T 2 E 1L, FHHGHH I CRROFHDO TR TEMZ T

Wi TR B IR\,

(1) PR L MRS HE OB HFECR D « MEFBSOWUMBAE] ftwy, &
TEBRE IS 5 AERC, MREALE 70 BALDL AR L Cn A T &, HL, HAMMKE A ¥ EE
CRTHFEERL, BH, EFLXFEEORBCHTHHEEN 15 BAD EEEhTHRTFIERD
e FEfe, JFHIE LT, YEEDOREANOBMH 15 B EE TR Thinldhidin b e,

Q) WHHFEFEOBE 2 FHcFEEBERRCED DI HEESE 1 U EZ#L WD Z &,

(3) WHHFEFEEOME SERCHFENTEMTDEQCV —2 v a v PHEE~DODBMEND D Z &

2 BEREHOHFEE T LHEIL, REIOH R T O 1 EF» O PN & ToOMCRASFBR KD

FHOEBHZRHE L b s,

(1) REMME SRR EsREHhaEE (IR 5

(2) BHE « THRARAETENE IR 2)

(3) HEETHEDG L

3 RTHMEAIEFEEOREFHAHET5E1, BRI AEASHESERHCHTEOH £ TITMA

L7s s b s,

(1) B&EHRNE, 30,000 F1&3 %,

(FRE REL B 5 M i 38 o FRE ST SR HE Ao i 72 S T\ B D HEED

FI16F WISEE 1 HOFFPHFEARKEELTI-IRWETH- T, 1155 | HoFFHHEERKL
#i7e L OO0 555103 E HLA AR E & LTHER T2 ENTE S,

2 HEEFR X, 1S 2HRAOWE 3HITHK S,
R[] D BT IR 1 B R AR o MR 4588 o HUBT S B AS REE A0l 72 L C w0y, BREMLARE Sfe
REEWTHENTE D,

(FRAE HLA BRALHE 0 S OB AH Mol 5 158 5 BRI RIE O FL A T &)

B175% R HLA BAH A S O3 2 MRl & R85 R il O RL P HC L ENE C ey, §4%°
T E B &gl ey e R RE AL HA A EE & (DIRCARSRER 6) 24 L s iudie b g,
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2 EBWEPFERNL, 2,000 ET 5,

FRE HLA BIATH 2 S O 320 MR 5 P 415 8 3R Ak D P 44 Foifoe X )
F18% AHEiEamAk WHEALE IV REEOHLRMZHE L XL 5 LT 25, HEkklE 7 cthxt
[OMPWIZH 2B 30 HEAPNIZHIEE L i iud7e b 7e\,
2 WRMAFERNE, 1,000 HET 5,

FREDIY ML)
B195% R HLA BAH NS K OREHBE G HEREE IROFHOFHC L ) OB LMY HS h
%o

(1) B HLA B Hifl 5 SOk aR e Mo A v fEs o BE R i & Lish o o & &,

Q) #EEBRELILE,

(3) R HLA BRAEHM# LR EME A HEES L LTSI b L W TARD -1 L X,
2 Wi Q) oYIER, BASHFRCKESE, hufrs,

(BRI D ZE )
BF2x ZoBHNOEHER BEAESKROCFEEOBFEESTOCIHERAEEZOHRREEIOD, F2OBEDK
R YIS R AN C SN RN

LD
F2a% CoBNOFHECHELLEFHL, FREOBREHELOD, FROMfE KOG HAZDKR
G THNTIESD %,

B R
ZoHEANE, PR 2549 H 15 BB ifr3 5,

SR 14 49 A 25 HEKIE

OB AT S hIcAH B 2 4EHICR D, FEMAE G HEFREE OREL, HNCHED % BRI E F i
BRI X - TEiT %,

SR 14 R 0 5 HLA A HAMT & 0 225 3Bk 1T, P e D % 3858 HLA BRA T & 2 B = i EAHIC X -
THEd %,

(CERE 14 4F-9 H 25 BaB)

SRR 15 FEFE 0 35 HLA BAT T o e B 1%, @D % 8 HLA BATFE 2 38 7 s 92 it B3 1 & -
THEMT %,

CERE 1949 A 11 Hagm)

R, WERERCLEERVEFICI ) WHERLEL -3 2 LK - 1238%E HLA BAEH & %
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O EMME SRS, HhTELRL CTEMERAL PG T L 2 enlikobo s34, HL, #ER
@@Wiﬁ%ﬁﬁ$ ORI L b IFRERCRLEI Il ETET 2,

CERE 20 429 7 21 Haghm)

FHEHE, B (EHRBREGD) b BhhunHEEcI ), B ﬁﬁ@mﬁitmﬂ%ﬁf%ﬁv#
BEEOZHEILITREFE T 2581, LECX ) BEHWERBZCHE L RFRIERD v, KE
Nl awi, BEEOZHIIIIZRAE T LD, HL, B @Fk%bfﬁ%%ﬁ%LfTA%&ﬁo
1A, TOHREEEIREK LD,

CERE 20 429 7 21 Hag )
HERBROREHRE & o Ay, TOBEEND 2EEMICR ) il ZHT5 2 N TE 5, RBE
HLA BREH M E OREFHRBROZHRABFE L X 5 L5511, HRHlE 701 #FAEHERTHED
WIHE CicR i L e i biswv, 7, REMiEatirgdoRemlBozBahiiL L5 &35
Fix, WA 7 0 2 R ASFBRCHEOMH £ CIBH LR iEa b v, 7k, RBEHRBRO
ZREHFE T E L, BRABAAZASFERHCHEDOIIA F CIMA L i iudiadb i,

(1) B HLA A Hiihi o B FaABorh, 5,000 &35,

(2) BEMHE A YEHEEE OB EHRABEHE, 10,000 HEF %,
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pilIES

MREASEAMHEDERPECHRIME - REREZFOEAMRER]
(BB8F%, FUFR FL12ERUE 15 FEHR

1 il O K 1 £
EHAFT— IO X 15 AL LT 5,
- - AL 7 2351 5
[P FHEHZ—DI O X 10 KL E T 5,
o FIHIOICOE 0L T Be | | qp s o AR A I BT 5 & 0 1
JEEH OO E T ET D, | Po
EHAFT— IO X 10 L &35,
RS S S &P BET 5 b 1R B,
FLFEFIT—DI O X THI LT 5,
EHAFT— IO X 10 L &35,
- o AR A 2R R
FHFEFIT—DI O X THI LT 5D,
FIHZ oo X T TS, | AAMBGEGM S 2, K EHSE S
ﬁiA 2 BN S YA kS, E
S o S WAL LT, ih?:?ﬁﬁﬁﬁﬁ?—ﬁVayf
AHEEoED T SRLET F— AR TV T R T S 7 R A P
BB S,
FPHRLDCOETSHALET Do | gt Do oo dL Sk & 1 i BT % b o iR
JEB T oico X 3T LTS, | 2o BL, BRGNS L0,
—[Eic o> & SHMET 5, HAMMRE S S KBRS,
HﬁﬁﬁL%ﬁi HiJ 2, kL A
Pk sy, WOk Sy a ks, |
e N %mﬁﬁﬁﬁv—ﬁvayf&0797-
v s B Blieo>& 3 ML LT 2, FeT =7 MMEA T — 7 v 4 v 7
F—A T F V)7« HET V7 MM AR
BB S,
o N B DA o LR A P BT B e i R
Flie> & 2 B 5%, B L. S AERIC 10 B ABLE L%
L, T HLA A fiE o \HEFCE
EETEEM | —EicoX S EET 5, TS TS A S UE DN B A B L
oA Y 5 AL E TRD S,
o . AR & e 2 & o VAL & P A
HliE S S e T A, FREWEERENEMT 5 b 0I5,
) AR & e 2 & o VAL & P A
C R %;%ﬁﬁéa RS IV Yot TP
—[Eli o & 2 HifiL L3 5, THRASWNEKRLILLDRBEY, 54EMT
10 7 ¥ TR S, HL, AT HLAKE
FithiZ R 5,
QCVvV—2rvay” | N
% % 7—/,;% jJH Ek—ogsg‘f\i&?éo
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T 26 FE BE HLA RERNEREARPFRESE

HA R A ko
ESE S E N S
ARG PR H R B R R &
ZAHE HP FHHI

A HLA WA B 8 K OV e ML & e Fe8 5 s e B EE SR (DR TN P8, ARGEHIH AL #)
D X FE HLA BT S Bl el a Tadoo X 5 wE i L £ 3

P26 EieZBAETFEL TCWHEE, SHFEEEITCICHEESOAZAEZHEL TR LERNDLY 3, T,
SERE 27 LRI Z B A TEL TW 5 E il ES 0TI TT, ok, MESOFIT > W TR
FIZRL# D [PPRL 26 R RE HLA MEHME#EE SO BALE ]  TEIEI W,

1 B 5 & K. REHLABREREKNEOBKRECHREZPET5H 1L, PHEONTE E Ticko%

HoORERRZBERIEEL T XUz T T hide ) T8 A,

(D) HAMMBHE A Y2 (T [9E] EWE) oZBEAEHREL T3HELUE
5T &,

(2) MMk AR 2 BB 3 FULD D 2 &,

() SHEMHTHMEBERBICED D NICHEEOZHBENRDH D 2 &,

4) 5 FRICTERBALEN 0 BN EHSH L, AL, BFEEZDORE~DOBN
NSHAL EEEFh TR 284,

ek, () OFB L, AMEAECBT 28E, FRSIOEFEET, &

BEAILEOFANIC OV TCIL, ATHHICKE I A Al X ek —a -V

http://jshi.umin.ac.jp/certification/ % & < 723 W,

2 EREEEIRHEARR . PH2604E4 H 18 H () FCREETH IO, BiHEMCTTILOEBR~XLM
LTLEE W,
3 HEEXfMM%E: T860-8556 REAWTREAEITHIF 5
RBAR KK BHARIES fesd oy W
HAMMBSE Ay REtERESHBER
TEaE 1 096-373-5313, 7 7 v 7 A : 096-373-5314
4 # B & ®/: (1) FEHLABEEMERCHGEE EREERE 1 I OWERERE 20 1510

2D 6
(2) HEPRHR D ALK DF L
(3) 80 MEIF&Wi- fcZpE %, BED T HDOREMHEE (HEHE~ELD
L5 fERT « RATREERLEL TRV TIEEW,)
DBEIHFEBEDO 7 7 4 MY, 20 R — A ~— http://jshi.umin.ac.jp/certification/
PO AT vya—FL T,
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5 H

=111
Tt
3

6 ERWHES:

7 SE¥% - FEAER

¥, PIEEEEREE 2 o 5 OIS BRICIZFESINGER L O EESEB TR ED
JEARZW O AT IV, ERFEALETNE G20 1) offBgRES -
BHERS TV ERA, BREASRTOVWTL S H TR A=V THEH
T5TETT,

15,000 F4

IIASE 1 01720-6-72462

M4« HAMMSE S F 2R e HEZASRBR

IR oS B [Hff H BRG] LA L, £o T, [H
mEA] HLTHEZIAALTLILEI W,

FEh HIRE « ST, BHEEECHEGI - HFE 2 — 2 S THA L ETREL,
ANCHIML 9

FHEER, B I L2 XY, EENZHLRTIIERD A (QCWS
ZIMEOFRTC L BT, FEHEILEATT),

AR E LTk, 778 A2 k3 HE (ke k- TRV E3) %
TRELTWET, 7ok, BEESTE i, 52l KRKxFELTw T, SAT
B EARE R & AR fi% & HRFCoOWTD 7 v — b &2 — A TEXED
Wiz L9,

FERRAER - PRI 264E9 13 B (LIEH) RefERe

SRR PR 264E9 A 13 H (LIBH) KRR E

& Y RIBGRY BRYE AR £+ v a (FE)

HL, FERABRIIQC 7 —2v 2y 7OBIMEND HEE, HAIE oS4 4TH LIy
BRI NET, RBoOHER X OSBiconwTit, ZEOWERELHY T 0T,
7T TR E CEARNCE R THAT S TETT,
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F 26 FE REMGSESHESEERDEARPHER

HA R A ko
ESE S E N S
ARG PR H R B R R &
ZAHE HP FHHI

o HLA B RN S OV e ML ol & P fe B4 e W A (DU DRAN EW8,) edE0 il

ol GRS E E AR A A PRl X S IeHK L 7

R 26 EEICZBRAETFEL TWHHL, SHEEF CTCHEEEOLRELZHEL T LERDY T, Fi

R 27 FFELRRICZ R A FEL TV A E DB OZ X HE T, 7ok, iR e Mo &g E T E 20,
PR 2649 H 13 ~ 15 HIChAfE S 1 558 23 I H AR E S FA S KE0MER E0Z#E b > T2 T,
AR O T, AGEBETED PP 26 FEREHMESHEIREEREESORAbLE] #ZTELIIEI W,

1

3

4

G

FFFE 1R AR

G

73

==
AR

=+ =

' %

X {5k

O
i

Ao ERH A A R H O BREE B A PEE T 2 H 1L, HEEORITE ¥ TITkO %

HORBERRZIRERKIEHEY, TUHLZ TR RiER ) 84,

() BARMBE G (DT %) &s) oS BENEHELT7EH ED
5T &,

(2) MR GHERA BT 2 EBREN T EhHD 2 &,

(3) SHEMTHREZBERRCED DNICGEEOZMERD D Z &,

(4) SAEMCEMBAILIEN 10 B EDH D &, AL, MEEDKRE~DBN
D10 AL EEEFh T hiEinh 84,

sk, () OEB L, MBESHECET L RA, HERSLIOCEFTEVVET, &

BEAELEOFMIC OV T, AGHIHICRHRI NI BAl E P s —a =

http://jshi.umin.ac.jp/certification/ & Z% < 72X\,

FR 264 H 18 H () FCRAEETHISMHER T IEOFBRH~EMN LT
I2& W,

T 860-8556 REARMHHRXAIE1I THI1IH 1 %
REARFRFEAmBHAUER i@+ oy W
HAMMSE Gy REFEZAESF SR

k0 096-373-5313, 7 7 v 7 A : 096-373-5314

(1) PR 5 PR RS R E HEEE EDIRCRAE 4 B X OYIREERA 2 D 1 065 2
D6

(2) HEERHR D AL IO E L

(3) 80 FIVIF &M o I ZBREE A B 7K D T2 fcd DIRE HER (HFEH~%h 5 X
SIAERT « KA ERFTLBML TH LT EE W)

HERBFEERO 7 7 4 V1%, F & O+ — A — ¥ http://jshi.umin.ac.jp/
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SERK 26

5

i

AR ML O PR FR B B S Al P 2T MHC 2013; 20 (3)

certification/ > X&' v v u— K L TL KXW,

s, WIEEHERAE 2 o 5 OB B IZE S NEE RS X OCHEESBE TS DR
REM AT T RI v, BRFEELETENE GIREEK 20 1) ofBREES -
BHERS T E W ERA, BREASRCTOVTL S H TR A=V THE
THFETT.

30,000 1

JAE 1 01720-6-72462

A AARBE G Y SRENEZ BSFBR

BEERSEAROMEEC [FEHEERABERBRBER] AL, To i, [H
wEH] HLTEIAATLILEI Y,

Sl P26 9 H 13 B (&) KeflikkE

£ Y RIBRY BREE AR £+ v (P

AERDO HIGER X OS5I on Tk, ZHEoOEELH Y F0T, 7THTHE T
ARNCERECTHET 5 TETT,
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Major Histocompatibility Complex 2013; 20 (3): 160-161

TR 26 FE REEBESHIEEES LURE HLA RERTEREEEHPFER

HA R A ko
ESE S E N S
ARG PR H R B R R &
ZAHE HP FHHI

SERE 21 AR (2009 ) WREERZ T DI, REE CER 26 FE) wlHialzbhEd, T
RO EHRIEL G2 L T D 0G0 % SHER VI E, DEEHARIB L CERNFRE 27> TS W,
ik, RUERVEBCL O R LEL IS Rh - Ay, EREEARHHRE T, L
EFREREH O] CPEL 1949 A 11 H X O 20459 H 21 Hagh) #ZEFI W,

1 B F & #%: PRE HLA BRA M)

(1) RAEFEDBEIFE 2D 5 FRICERKFAILAED 30 AL EhHD &, (HL,
WEELDKENDBINH 5 B EEEFhThiidhiEind 84,

(2) RRERED A BTG 1 1o 2 FEicE i % B ERECED b iciiE % 1 L
EZHELTND &,

(3) READOBFERTFELD 5 FRICFENTEMT L2 QC V—2 v a vy 7THEE~DH
myn» s &,

(FRUE L 5 M F )

(1) REFEDBEIEE D 5 FRICH &K FEARLLEN 70 A EH D 2 &, B
L, AARMSEGHEYSEECR T 5 RER L, B, T3 FzoRZeRd
HREENIS B EEEFh il %A, T, FHATE L T4
EDKRE~DBMH 15 B EEERToaidiutiah 84,

(2) BRERED ARG 1 i 2 FHICHEEHEBERCED bhici#E % 1
UEsZi#EL b2k,

(3) READOBFERTFELD 5 FRICFENTEMT L2 QC V—2 v a vy THEE~DE
EER D 5 Z &,

BERFRAEILIEDOFMIZ OV T, AFHHICERI Bl F 23 Fa A — s <—

¥ http://jshi.umin.ac jp/certification/ & & < 72X\,

2 PREEEIEHHERR 1 PR 264E4 A 18 H (B) FTRIFETH LS, fMHEMTTLOIR LA
LTI,

3 RBEEXM%E:  T860-8556 REAHIHREANEITHIHFL &
REARFRFEEAmBHAUE i +o% W
HAMME Y AEfERZESH N
Ak 0 096-373-5313, 7 7 v 7 A : 096-373-5314

4 & W (1) FR% HLA BE&Hithi& o846

Oh
&
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SRR 26 R RGERLRRGE A YEFREE I X OV HLA W B iy 3 a8 ik 90307 v o A MHC 2013; 20 (3)

o HLA AR e HH G E BRXE 4 I OHRAFE 20 10562

D6
(2) REMMESEIREE OYE

AERL O SRS RS BRAEB S BIOKERE 20 1086206
(3) HEERHE D AL D G L

LI HFEFHEDO 7 » 4 VX, 4R — & -~X— http://jshi.umin.ac.jp/certification/
BHEyva—F LTI,

ek, BIREHERE 2 © 5 O EHICITFSBINGEES L OCHE A TiEEO )R
AREM AT TS v, BERFALELENE GIRCRX 20 1) ofEREA -
BRI T 2TV ERA, BREEMRCOVTE, 5 A TR A = TEA
T5TETT,

5 B B B % HLA BEHEME 15,000 1
R A YRS 30,000
PRIASE 1 01720-6-72462
AR © HARBE G 2REHEZRSFBR
RS Ao MEEC & HLA BATE & S8 0t & 7k [ M ke
EYREEEETHR BAL, ZOTie THHEA] 2L TEXRAALTLEI W,

S
&
2
Xt
=

REREDAAT L, B23mKRKE02HHE OH 14 H) W RESHBRITTIT S5 TEIC
LTED FF, KEMHZFIIRWITE 120 HUF 2 L Ad HRKS A

HEE (RFEEE~ENRD X 5 « KA EXGLR L TR\ T I W) ZFEE
LTLEZ W,
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Major Histocompatibility Complex 2013; 20 (3): 162

TR 25 FE RTEEBBEAMEEESFTREE B
(201349 H 14 HA5 2018 4 12 H 31 H)

e K 4
S13001 RHYD

TR 25 FERE HLA RERMMEZHZEZE Gk
(201349 H 14 HA5 2018 4 12 H 31 H)

RERT K 4 RERT K 4
G13001 3 G13005 Al Bk
G13002 T EE G13006 PR ER
G13003 N il G13007 KE fh=
G13004 LS O G13008 I A

TR 25 FEREBRBESEIEEETHERLE G
(201349 H 14 HA5 20184 12 H 31 H)

RERT K 4 RER T K 4
S02018 ik Bt S03009 CI A G
S03004 AR LR S03011 Hr FHHI
S03007 ) BH S03013 ekt /i
S03008 Bk BfE

R 25 FERE HLA REFMTEEHMEHRBE Gk
(201349 H 14 HA5 2018 4 12 H 31 H)

REHR T K 4 REH T K 4
G02052 AT G08002 Xa RE
G03001 M EFH G08003 THEHZE
G03003 (5% . G08005 [ SiiE S
G03007 Hd: BT G08006 A #Eik
G03008 A T G08007 A T
G03010 =t T G08010 ik W
G03011 Su L 1151
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Major Histocompatibility Complex 2013; 20 (3): 163-179

TR 25 FE HLA RERMTEREHRRICET 2

R 25 AR HLA BRALBebbA al el 12 B 9 % Wi

AR W70 HI D RKD  KE R - B -
WA DL BT TR RO T BB
CE ASHL AR 227 2L A 5 4 F5E IS 25 B AT R B i 20)

D B BB B B A R B
2B AR A i = 2 A e i R T
VIR B R R R R B ST
RPNt
D RSB 2 e R
O RBA KK Bk ARl e
D Rl K2 B R 2B R T
O EN IR BB K PR v 2 —

AL 75 2 HILA Beaebl 4 ALK & 45 DEHEEERE S8 H
BHERETE R X 55 10 BIREHE A%, 522 1A
AARGE A BRSO 2549 14 H (1) 1, 1
LEEDAT v €5 LEARE403 SR TEM LT, "
¥t ALBO%HNA— s\, W FI .

UCHUERER (ZBE 53 4) &% L, °
BUEABRZREONIUL, WERMNE 94, HES 8

1%, Tof3f/Thy, RBREGKICOWTIE, #HE

BeAeBL i 23 4, REHLIEGE AV 4 4 Th o 72, HLA )

et (273BF%%) B, S LT A 26 4, 5 4L ) :. l

E10FLTF2 134, £hEN 13K TH- T, 35-39  30-34  25-29 2024 15-19
ABIE X2 S0 Th b, B O B IRX

R, P 263 84, B 6.2 M TH - T TR RERE n
B RBRIC B 1 5 AR O EARIL 11.3% 25 100.0% 26.3 6.2 33

EIEBLOENKE L, EERILTY 52.6%, BEHERAE
23.1% Th - 72,
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MHC 2013; 20 (3) PR 25 AR HLA Bedrdih o e sl e B 3 % et
TRy 25 FE BT HLA RERTEREHEHAREE - £ & $#EDFER

ABRLER X OIEMIXI N iond @) Thoto, T, BEERBRICK T2 KBOIEMREZLH L TW5D, 7ok, B
SERIE R DS 40% KRG TH o IeHEiTic oW, BROBT &3 57Dz In 2 72,

1 ARz 87 ie EONRMGUR 25T 5 AN OEROHGE X a~e D5 o b —DEAN
)Yy — A

YyARY — 24

T HE

TuTT YV —A

Mtk

[ R

a) 1,2 b) 2,32 ¢ L4 d) 3,42 e L5
IEfR : o (BBEABRIEMER : 47.2%)

2 MHC 7 7 A N 5 BRI R LIRS #ET eME a~e D 5 b b —D#E N

erT

IEfE : b (BEGEABRIEMR : 71.7%)

M3 EHEEFOEALE D O &> TH 5 Hardy-Weinberg DEANCEIT 5 E L Wikl a~e D 5 bbb —
DFEN

1 3BT HE &ORE TR O BRI 5 EChH 5

P & RN R OBRIRICBI T 2 BE/ITH S

HHAROERELRR A HEL TV D

HRWKC X 28X T 5 2 Lidmw

EHAOKE ST L 2HEEZTH Z Ll

[ I I

a) 1,2 b) 1,3 c) 2,3 d) 3,4 e) 4,5

EfR b (BERBRIEMRE @ 22.6%)
[fR] PR 24 R b S el CPEC 24 R IEMER 38.9%) TH D, Hardy-Weinberg ORI &1, £
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PR 25 4R HLA el a8 sl e B 3 % et MHC 2013;20 (2)

MIZB T 5 5 E T HE N B 2 CT—FBiffb-h s 2 2t e L, EHB T3 ETRRICOWTEH L 53k
AlT# b, Hardy-Weinberg - (Hardy-Weinberg equilibrium, HWE) DRI E b5, HAEMNICKIEET A L a
BHY, ADKNBIETHEE p, a DRBIETHERZ q &5 &, BIETHN AA, Aa, aa OEEOHE GEIZT
BB 3p’, 2pq, ¢ ELTERINDLA, LIFD 5 o0f&Mricd £, KiHickwTb p, q oHENZAL
Lig\y (HWE 30T %), 1) BHRRR ((FERE) Ths, 2) EHOBERITHICKE L, 3) MEMLEOHT
EEROBE) (BA, BH) 272\, 4) EZRERINEL R, 5) YUikEE T O@ETFRPLRIAC AAER (AREK)
DIg\, o T, BN L, 3DHBELVOT, EffiXb THo,

M4 KROGEDO NS AT 2R CS T 2% ETH DD, TOANPOERERE LT, RL#EYLL
BEa~edDsHrb—DHEN

< A REBHER LA MHC 3 Ay FIC LA ERFERLE

I da o ML A O IR 2 B S R D Hik 03 5 2 LR FER LI
WMl EME T A Mick 5 HLA 2 1 € v ZIEEBR L1

RV v ABREBIc L 5 HLAD 2 4 ¥y 7 IERBIFE LI

e PCR %\ 7z HLA-DNA % 1 ¥ v 7RI L7

})

<

o o

EfE ¢ (BHEGABRIEMER : 71.7%)

M5 HEIPCRIM AL, A2 ZZECT 2 EHEANLGRIZT al, 2 3B 0, ThLThoBETHED 025, 036 ThH
L35, COEMIRNTRIAAL & A2 00Fhb e WfEEOBE L LRI EVEYa~eD 5 Hh
H—DEEN

15%

39%

¢ 40%

49%

e 89%

(o

o

iR L a (BBGABRIEMRK : 26.4%)
[##5i] Hardy-Winberg I % & BUICiE &, HXOLEEFORIIBE #% 2 2 I0HME, BEZRE» D, HELEET
al £ a2 DWTHTERWEET @3) ZWNET D E, LOXMNEMET OREEL 039 (1-0.25-0.36=0.39) & 785,
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MHC 2013; 20 (3) PR 25 AR HLA Bedrdih o e sl e B 3 % et

DFED, al L2 DWTHRTHRWINLEETHERDS S C ELMEI DD, ThLONEETOTNTEEEK
MBE TR a3 ET2E, TOHER 039 THHETHIENHEKS (l, 2 ZELTXNTOMVBELETOHE %
BitTnl 1w sied), #HChHsD, TOHEMICEWTEREM AL L A2 0WFhbErci b EE L1, ShEET
B OFEEEERTHD (LOEEND, a3 TfplcionfifkllE, al LAk a2 2R OMRETHLEFT25) 1, ©
DB LR 15% (0.39%0.39=0.1521) & 785,

6 [FUROlk LIclfET 5 3 90 ETEa b, ety b ux7flhd ColEFTEATED, al b oS
M (evFELFT V), b&cDHEI2MTH-7R, akc OMPZBEILD & c O 2 BHE ORI I
5D LMYz a~e D5 bbb —DOHN

a 02

b 08

c 1

d 4

e 5

R e (BHEABRIEMR : 43.4%)

7 5-GTTACC-3' &\~ 5 EHID DNA 3B %, & DNA OMEIIAELSI A a ~e D 5 B b —D5EN
a 5-CAATGG-3'
b 5-GTTACC-3'
¢ 5-CCATTG-3'
d 5-GGTAAC-3'
e 5-GCATTC-3'

g D d (BEEEABRIEMER : 62.3%)

B8 MHC OMMMICEHEETH - INHHFRICEL TRL BV REBOMEET a~e D5 B b —DEEN

1 279 vv v 7 Vv 2Z2ED, MR AA v Ea—FT22 7 v AN A v R a—FF5227 Y VR
AnFi o7

JEHFEMMBIC L D, BIETFOae—HIELC

BETERICE D, HOBETEOHEIERIN, RAEte—7ThUBETORICE > THEEHLZ b
BIETAERL, EMoEEZZEF e b o HLA L 2 5w

SsE Rl O MHC = ORI E R Ak 292 & C, Ao PURZHRO SRRELZ L 72

wm A W

a) 1,2 b) 1,5 c) 2,3 d) 3,4 e) 4,5

ERE | o (BBERBRIEMER @ 35.8%)

[f#3t] MHC ofMifast v x4 v EHIBAN N 2 4 Y 3T ThB R 2EZH-> Tk, Ththka—-FT5z7 Vv
MTOY v v 70 v 73R 5 TWig, BIEFERIL, DNA GO C b7, EIL LW ThH- THERZ B,
TV € 7 2 —BIZ TR 7 v 7 ) VAT T, AR (V) &2 — 83 250 B S FHHRK (62X, V-D-J
TR 2D, ZoOBCHBRBML GHETHRO-SREH) B\ CEiE chMER A ET 5, Lal,
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PR 25 4R HLA el a8 sl e B 3 % et MHC 2013;20 (2)

MHC EEFIIE IO X 5 e fHRBIE IR, E, DAMIE E R sk a xR E, IEFHMR TR AMaLRi4 T
RN T EDvD, MHC O &R RS E O BRI RIGER L2 b O Tikicw, 7ods, MHCIZEME LToLRRENK
FW, AERICRT 2 SBEMEEORS, flziE, e ol T, HIMHC 7 7 2 1 0 %ML, HLA-A, B
BIOCOZhEFRICOWTURKAK2 EFTTH S,

f19 HLA B L T b MY Rt G L a~e D 5 Hhb—DHEN
1 Ta—F L, 279 RGEILHE2 1 7 THD

2 FTRTOAZY v FHFEIR, fMhdro7a—-FiRCEERS

3 7vyvz—HEE, HLA 70 VicHiBET 28R ch 5

4 Tu—FHEE, HB—0HLA 7 ) VicikT 55 ThH D

5 %< OHLA VA ERIGT PR A A== E L8

a) 1,2 b)) 1,5 ¢ 23 d) 3,4 e 45
EfE : ¢ (BHGABRIEMR : 62.3%)

110 HLABETHOSEIZEL TIELWEld a~e D5 Havh—D%EN

a HLA 7 7 ALBEFO 5 bikd LEICETLOIXHLA-C TH S

b HLA 7 5 A UBET T, afd, BEHELLOMETICL 7 I 7 BEWREMNS TN DH D
¢ HLA 7 SATMETOLRIE 17 v vich - b4 BEIhD

HLA 7 7 A I BIETDOEIIEI Tz v vich - L b S BBIND

e HLA 7 7 2 I $GEIET 0L TNIMII P x 1 v icREN %

o

IEfZ I b (BEGABRIEMR : 62.3%)

M1l HLA 7 5 2 N FEREBELBVHIEEZ a~c D5 bhHb—D%EN
a  BPRAIR

b w7Zu75y—v

c IHMEALT Ml

LUV IRE

e HUPAB fifia

o

EfE  d (BEGEABRIEMR : 52.8%)

M 12 HLA SHICHFAET 2 EETICOWTIE LWt oA T a~e D 5 bbb —DHAN
1 Fus7 v —aBdEETIX, 772 1HERACEET S

2 Bz, MRS 2 o KEVED RGBT TH S

3 oD TAPHEEZETIL, _FFF e b vRAE—2x— (lfiktk) 2v 278 %a—F+5
4 FHEBEETFHOBETRL, ITXTONT x4 T TETHD

5 2l-ebFufy s —EEha—FNIHEETOLERE, ~E7uxt—v ADFRIKRS
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MHC 2013; 20 (3) PR 25 AR HLA Bedrdih o e sl e B 3 % et

a) ,3 b)) 1,4 ¢ 24 d 25 e 3,5
IEfZ  a (BHERBRIEMR : 41.5%)

R 13 HLA-DRB frf- 7 a2 4 Z7ICBT 5 E LWl DM aEx a~e D5 Hhb—%EN
I DRINZwx4 7T, B35 DRBELETIXIHETHS

2 DR2»~7wa %4 7TlL, DRBI#{ET & DRB3 (DR52) BLT0A#EHEL TW5

3 DR3NZmzxA4 7Tl DRBIJE{LT & DRB5 (DR5I) BIZFEFHL TW5

4 DR4 7wz A 7T, DRBIMET & DRB4 (DR53) EInTHHEHL T3

5 DR8 ™7 mu x4 7T, DRBI#nT & DRB3 (DR52) MZTNHIHL T3

a) 1,3 b) 1,4 c) 2,3 d) 3,4 e) 4,5

ERE b (BEEAIERE : 35.8%)

(] 7Rk 24 FFREERBR i b R S W78 OF R 24 S IEFER 37.0%) TH b, DR2 N7 v % 1 7 Tid DRB5 (DR51)
HEfmF, DR3NZm % 1 7 TiiDRB3 (DR52) #IZF»ZhEh DRBI #iZT L#gil C\\~%, DRRNTFr & 7T
137889 % DRB G T 1 o (DRB 3 ¥% 32— F3%) TH 5D, DRS 43 FITiE DRS2 = ¥ + — FNELET B 1D
Bk, DR83TF & DR2 G FHFEL T2 X St h b,

14 MICA (MHC class I-related chain A) 23 TicBIL TEB->TWBilihx a~e D 5 b b —EN
a JFEEM 7 SATISTTHD

b p23zmwrary)visfLTwS

¢  NK#Mifidds X OV ysT filfla 1G4 %

d v A A AREEMIC N AR CRIANR L D 2 LD D

e T D microRNA THRENHIHI NS

IEfZ b (BEERBRIEMAR : 47.2%)

15 WM HLA 7 5 A 15 FOBKERCEAL TR TOWSildofMAgra~e D5 b b —DEN

1 vAAARHZMOME R E, MRENOHEARICHKT S ~7 5 ¥ flafEE: T Mtz s,

2 HLA 7 5 A1 T3 7F FREAG LRV &, IR iE L THRETE R,

3 L oA, AEFERRC L Y MRSt oRFEICHE TS FF V&, HLA 7 5 A 15T LIKiRRT& 5

4 A—R—PHFIIHLA 7 A 15T & THIIV 7 2 —iciEE LT, <75 NIRRT T iz i+ %

5 A4 AR ES AN T HLA 7 5 2 15 TORBMET LT, MlafEd: T Milnc X 2855220 <
BHTEDRDD

a) 1,2 b)) 1,3 ¢ 23 d) 3,4 e 45
EfE  d (BEGABRIEMR : 35.8%)
[#ai] Mifas o chk T 57+ VT s A NS0T LRI ND, A—"—HF (MEHERE) &, T

Mifgv s 2— B8 L HLA 7 3 AN TS LT THMREZIEEAT 20, ZoEEIRwniks X7+ FHRN
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PR 25 4R HLA el a8 sl e B 3 % et MHC 2013;20 (2)

HLA 7 5 A N3 TIAEEBALTWTHAEL B, 7 F NERMEZRN, 6o, FEIRE 3, 425380,

f16 W HLA 7 5 A 15 F 2o WTIE LWk Ehn
a  BEJEE % NKT MR35

b v 7 F A7 F FE NK MRS

¢ BESHPUE A PUARE MR R T %

d  EcHisr»SID AL YR A T filgicitng %

e MEANTHERINIZF F%& CDS Btk T fillgicitnd %

ER e (BBERABRIEMR : 47.2%)

[fR3] R 24 4R R B b MBI RS G 24 EEIEMRR 35.7%) TH 5D, IEARD ED o Tote bR L
7wy, EffiteTHD, foBERFEITNTHhI#EITHS,

17 HEAHHLA- 7 5 A N5 FORBCBL CTELWildofaEx a~e D) bbb —DFEN
I MBS Loy A A AR T F F 2R RT 5

2 ol FAAYEBI FaA VY THFESNTF FENAT LML T 5

3 WMAIRLPR~TF L, FeIflor s 7Bk v BRIns

4 PRATF FRRAT HWEOMEEIEEV TV 5

5 JEHCHEAFAAELRWIREETIE, 72 3 A NS TFOWHI~7F FIRRAI R TWRWn

a) 1,2 b) 1,5 c) 2,4 d) 3,4 e) 3,5

IEfR o (BBERBRIEMER © 71.7%)
18 HLA 7 5 A U5 FH b CLIP (7 5 AN 5THE#A v R ) 7Y MERTFFF) #MEEIEL5Tra~eD5 b
Dy H—DFN

a HLA-DR

b HLA-DQ

¢ HLA-DP

d HLA-DO

e HLA-DM

ERE e (BBEABRIEMR @ 50.9%)
119 HLA 7 5 2 I RIFEIHEROELSUEREE L L CEIET 5, ZhiZHLA-DR, DQ, DP o3 % HtH3 %
GRFOBEERENRRNTH D, CORBTRADOhIREXa~e D) bbb —DFEN
FF 2 T AF T MO RIE
b =7u7y—Y0OKIE
¢ RSP v 7Y VMR
d Wl
e THifaoxiE

169



MHC 2013; 20 (3) PR 25 AR HLA Bedrdih o e sl e B 3 % et

IEfR o (BB IEMER @ 39.6%)

[f#3i] HLA 7 Z * Il /R485E1X, HLA-DRB (DRBI, DRB3, DRB4, DRB5), -DQBI, -DPBI &z 150 #: 5 MK T
(CIITA ®° RF-X) MRFL T H7dI, ThbD HLA 7 5 A N BETOBRENE I LT, #iRELTHLA 7 5 A 11
DD EEINNZ ENDBAETULEBTHY, Bare Lymphocyte Syndrome & dIFiEH 5, ZOEMBTIE, HLA 7 F A
I 5Fic X % CDA'T Ml DOPUFIIRME Z H o T &b, KAFF 7 v 7 ) VIE & R & 3 2 EIREAEREE KT,

120 HEIRECEHLCTELWitiliZz a~e D 5 Hhnb—oHEN
a  PURHECRAINEL B Al 215 L+ 5

b ARSI THIC X 5Tl T %

B i 3B S B G- L g

NK #iflidid MHC 7 7 A 1 /3 T2 HCOHREE L U CRET %
e NKT M RMIN Y v ~ERD 30% HETH S

[>T ]

IEfE : b (BEGABRIEMRR : 56.6%)

121 BRBEXHBET2MED 2 E0Tra~eD ) Hhb—DFENR
a T cell receptor (TCR)

b >4 —7 THIllE

c EsSaTY v

d »x=9—THik

e Toll-like receptor (TLR)

IERE . e (BBEABIEMEK @ 32.1%)

(R3] SodE R IX HREER L RIERD D D, BRREER L, SRR T 25 &, BERTBEI hic
POt U T B RIS X 0 Sl SR IR A &4 U 2 St iit il 2 Rt & 3 2 460 i Tt v, TRy ©
TRx—, T Y, FA—=TRIOAE) —T/BMIENEbL S, BRGER L, BAEYCIE LIcRE 0WE
Ktk 3 % Toll-like V& 7 &% — 5T X /KR EWEEBERETH D, SUGCITRE TH 5 0 EGREER D X 5 Ik e HUR
FRdE LA L Cnie, L, WEREECHEL Tk, ARMERVER L&, ol aERo
FOGEEEE I R o,

22 CD4GME, CDSFatk (#7ARY 7 4 7) THiBKME Lo T MlaHEZ A& (TCR) 23, Bl B8 L gz M
RBTHHACRZF N -MHC 7 7 A TEARCI S Lcf, cofificd U2 L TE L widih %
a~eD5bnb—DoOFENX

AOPEIT X H T HBRAAE 7 A —v A% LTHET 5

XN ECT 4 7 T iR 88583 5

IEDFIRARET, CD8 v v 7 A KL T 4 7 THi~EHLT 5

d FOBRREET, CD4v v 7 ARTT 4 7 THIlANE5LT 5

e BIhicd 5—J D TCR B BUHIET ORI MA E %

(S

o

EfR | ¢ (BEBRIEME @ 34.0%)
[f#3:] CD4 & CD8 HLic BT X7 ARy T 4 7 THIKNEL, THIKLY ¥ 7% -2\ iREE R cRETs a7
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PR 25 4R HLA el a8 sl e B 3 % et MHC 2013;20 (2)

F N & MHC 5 FO#E G Ry < #EE LicGaie, CD8 BED 5\ ik CDA Btk v v 7 v X2 7 4 7 THildie 51t 3 %,
Kol TR L 72 CD8 Bk T Mk, MHC 7 5 A 1501 & ~7F FOBEEKRLZREIML, CD4 Gk T Mk, MHC 7 5
ANGTEXRTF FOEGKERAT 5, 20X 5 klficksids TRIRO LR Z, [TRROIEDRER] LFs,
¥, TANEBE X Y RS BB L, FlaiE o 2 EM-CBRRal 7s £ o SR RMigc 88 L7 MHC & A
CR7F FoEGHREZECRHET2 Ty 72 —2R8B 35 TSR T 5, Shick b BOERIGH T fiflo sy
e gk i, Colfz [THIRO AN LT8,

Mi23 THIRORT 7 2 RKIEHICBEL CTIELWalika a~e D 5 B b —DFEN
a 7 uREEFRBEOFEESH~DORKIETH S

b 7 a G E XA COMBEANDKIETH S

¢ 7ok EE—IIERAE RO SIS TH S

d 7 v G L R CRIRM T R 0 % e B Mg 3 2 KL TH 5

e TulEEZACONAMBANDRIETH S

IEfZ . d (BEBRIEMR : 71.7%)

24 THICBIL CTIELWiti oMl a8 E a~e D 5 binbh—D%EN

1 gt meaas 551k %

2 )V AHIICR W TIEDOREIR E ADFREY 515

3 MHC 7 7 A I- X7 F FEAERCHAM: 2723 b 01k CD4 Bl /b3 %
4 FEE R T Ml MHC- 44k~ 7' 5 FEARCBRE 2R+

5 kb AR LTeEitidcko T ik, CD4 & CD8 d ZHLL Tuiey,

a) 1,2,3 b) 1,2,5 c) 1,4,5 d 2,3,4 e) 3,4,5

EfE ¢ (BEGABRIEMER : 37.7%)
[##35] T AN ESRS X OCADERYZ T 5 LNIRIETH D, 7, MHC 7 5 A - X7 F FEEERCHEA:2RT T
A Co8 BEttfaic b5, Lichi- ¢, @EIREE 2, 3180 T, Zofo@EREOMERNEMTH S,

[125 MHC O LRI NER I MR CBERICBI L TZMTH Hitdir a~e D5 B b —DFENR
a R IEME A e R B YR i 3 U B A FIE

b HEETOFEREK

¢ AT 2 % ARl DNA D 2R 5

d IEHEPBACE TS 7 a PLEIC T 5 H0EIRE o

e FMIVAEVVOELEE

EfR | a (BEEBRIEMEK : 67.9%)
26 BNAMBETELIELIEMHC 7 5 A1 FORBEMETH L WVIERBLTWS, 20X 5 AR &2 F R

AL CTHER T 2% a ~ e D 5 B b —DFEN

a wrZuzvy—v
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MHC 2013; 20 (3) PR 25 AR HLA Bedrdih o e sl e B 3 % et

b PRI
T #fg

d Bz

e NK il

IEfR | e (BB @ 90.6%)

27 HLADT7 V& RETHO L P XD b~T v THOE b OFPBRYSE OB ICETNCe S 2 &M BRI TV %,
FOMAEAL TR b#EY) eidliz a~e D5 b b —DFEN

1 fifadpic b © HLA 73 F O RBLEN L\ D

T M EHAL LT v ds b

w7 a7 7 —ULEIRMBOR 2 5025

d KIGTESPUROMBEREZ 500

e MBRcR T2 THIRD G OFERBZD I m b

o &

o

IEfR D a (BEABIEMER : 81.1%)

f128 Jigsm, MMBECELCELVWidiofaEra~edD 5 Hhb—DFENR

1 BT, BBEUADAEE Y F =22 Tw 5

2 AV, RERBHBMEOE OIS, HABEBMHS » bV —27 2N I WRBEBEATT > Tiieb oy
3 MBI, OES, mE, BE, H, BEAE RS 2"b5

4 REIRCHBE, BEERCT, HAMBBHYES 20 L TR v 2 2300 - REET 2

5 DR E OB TIY, MM HLA % —3 « A S5 LD 5,

a) 1,2,3 b) 1,2,5 c) 1,4,5 d) 2,3,4 e) 3,4,5

IEfZ . d (BERBRIEMEAR : 32.1%)

[fgat] WEe (B« B - W7 &) @RI 54 A N Fr—0% Q3 BETHY, BHBHE CILERBML THhhT
Wa A, FEMfERTOEKEBRBEIbAE T ThR T, HANCHZTLHNNLRFEHTH S, DEAEIRTFRO
B ATI (B 220, BPERELZ2E283H Y, BRBOFH>REINDI I EBZH D, LD X5
Bk, B (v o7 2 ik B D VIR (v iR ERABEAM TR S, AL E MTHR,
XISV W), —RICHRIGIEE Z By, Lo T, FEIRE 1, 58 Y T, TofiloBREOMA
ERNIEMRTH D,

129 BB ¥+ —BRETRLERL DIKD 5 b Ehn
a Iy

b HLAZH

¢ J&YYE (HIV, HTLV-1, HCV %) ok#

d Pt HLA itk

e FF— ) vREREvevvzy MiFED 7 arxvy FRE
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IEfR © d (BB IEMER @ 64.2%)

(R PR 24 R b B I el CPR 24 IR IERE 37.0%) Th b, MEBHO Vv ¥ v b Tkt
HLA fithoF a2 idE (Fr— s oRREE) 3725, BE FF —1Cfi HLA HiED23 D 503 E 5 B OREIAETH 5,
FRUSOEREL, WTFhd Fr—k s L TOLFARETH S,

130 BAEOBEBMECELCIELWVWiEdZa~edD 5 bbb —D2H~N
a  KRigHoBWEMIEELEIh TN

b EAIRSRB A RE I D X KT TH B

c BB 20% HNAEARBEBETH S

d B 1 FchEmiiFiieobh b

e FEBROBERILIMFILETLRETH S

IEfR | e (BBEABRIEMK @ 77.4%)

M3 S BEEBCHET 2BMEANEER (GVHD) KB L CTIELWitioflbEZ a~e D 5 Hinb—DHENR
1 e« BB Z, FIEGICIRIMRIEA % £ 5

2 BWACEEIRLNF— ) v RBRT 722 2—L18%

3 BB LY =2 — ) VIHERENERTH D

4 IR OB & i L CUBEBHTORIERL &

5 FHEOTFHIC HLA FithkoMERNEH TH 5

a) 1,2 b)) 1,5 ¢ 23 d) 3,4 e 45
IEfZ | a (BHEGRBRIEMR : 43.4%)

MI32 BB L CELWELREY a~e @5 bbb —o@~
[ MBS A CLRE iR L » & HLA 3 A< v FOHBEIPE W

b NREE OB E XA X O R A A BT

¢ HLA I A<y FolhWaiiBgm i, Hinkkrr—oBa by r—ofad, vevzy rodETHREED
B 7R

d HAFHIN Y 27 ~OFF—551% 18 b E 55 AR5 h 2

e ARGV 27 %A Uik H24 15 o5& A g 800 thth %

ERE . d (BHEERBRIEMER @ 45.3%)

33 HLA BI2N# G U iMRIS I CRER A b iswa, ToRREEL L CHEl gt a~eD 5 bnb
—DFEN

PLHLA 7 5 A iAot A3 5

Pt HPA Btk o 2 S5 %

DIC RJEYHEDFH M 7e £ BHE O REL MR T 5

YLHLA Vitkotrtrx 35

AW =
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MHC 2013; 20 (3) PR 25 AR HLA Bedrdih o e sl e B 3 % et

5 PiMICA JitkofEtE a3 %

a) 1,2 b) 2,3 c) 3,4 d 4,5 e) 1,5

IEfZ : b (BEGEABRIEMR : 75.5%)

fil 34 ifme GVHD B L CERo TWaidiiax a~e D 5 Hx b —DFN

a WMZEsZ0T 1~ 2 BRRCHEE, FRIHIL, R TEHWHEREREXR T
b EEARERBC WA TLRET S

B M Sk 2 22 T ie e &, SR R Y v RERORNEELIC S D B
ZIMFH ) HLA R EEEOHGCRZ ) 23w

e BTRE, MBHTOMIMCIIERLETS

o

EfE ©d (BEEEABRIEMR : 60.4%)

M35 HAANCKFDEBESZEY 227 EHLA 7 VA LGB TR EY LI DT a~e DS b bR
a 1TUBEIRIE & HLA-DRBI*15:02

b BV v~ & HLA-DPBI%09:01

W (REENRE) & HLA-B*53:01

EMEIHER & HLA-A*27:01

e AV AYYVHCHESERRE L HLA-DRBI:04:06

o

IR e (REBEGABRIEMER @ 30.2%)
[#E)] BARACE W THWERSZEY 227 L2 0B HLA 7 9V ML T Y TH D, 1THUBE R : HLA-
DRBI1*0405, BAffiV v <5 : HLA-DRBI*0405, &% (BEBIRE) : HLA-B*52:01, BEVETHESR « HLA-B*27:05, L

Tehio T, FERE e~ diXnTFhbFRD T, HEIRL e DARDIE LW,

36 H2EBICOWTHLA L OB AR ~NICE ZAH, AMICE - TBIMT 25 HLA BIR R > Tnie, ZOFEKE L
TEZEWI Y a~e D) bbb D8R

a PEERZMECBET 2 BIZERNARICL > TR

b FBECH,H b SREERSAMICL - TR

c Wiz a ¥y rERNRRS

d FUWRETH-> T AT L - THRENR D

e NIV AN RID

IEfE . e (BifEBIEMER @ 11.3%)

[figai] fix b IEARMED > RETH D, A« RIKICX - CBI3 % HLA BRI 5B A0 ME I h T 50, #
RIcY v IAF GG e Liclig « HBOMEGE) 0L FE MR- TKD Z &k, WU HLA BRI L T
WHESEEERET S L, VY IAROBCTHEEN RS OB AT S C EARRVWE LxbH AR, L
DEDNFESTL BT EZHEzHN, —F, &b EESTHLARREBEL TW A THRE, v 7 ABOEN

THEWHIRLZ 0D, ThFhOBEEAET 5 Z LixE 2 v, ToMmo@ERE L, Af - Rikic X - T4
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PR 25 4R HLA el a8 sl e B 3 % et MHC 2013;20 (2)

5 HLA B 5870 5 C BT MM &L 7D, LIch- T, #E K e nNd - & bF 2 HW,

M37 HIVEEETH S 7 3 €—b (Avacavir) X BEIFFHICBIL TIELWitilia a ~e @ 5 Hx b0~
a TARAAE=AICED o & SHENSCEBREFENIMETHS S

b HERIfEH D F8E 1L HLA-B*53 LB %

¢ TABE—AMIIHLABLGTEPR s z7urad ) viosadrxlETS

d 727 E—MIHLAB ST & THIlAV 7% — L ofEE R @i 5

e 7\ HE—ITHLA-B 7 T DOXTF FEEAHOKICA D AL

IEfR e (BBEABRIEMER @ 22.6%)

[f@3] 7 "7 e—ic X 2 EEREIEAE, HEERER, Stevens-Johnson FEMERE (FPithFRKEBSEAE) THD, HLA-
B*57 L O WEIHA M DT\, 73 A € — 2N HLA-B*57:01 iI24545 D HLA-B 5 T DO X7 F F{ESHEBHNO A7 » b
CADAL Z & T, KARLEBFRAEDLACKRTF PR HLA-B 51 EBAEKEIESD & & big, % ® HLA-B*57:01 451
MATHHERTF FOBRBEILL, ZhPNFEHORTFF ERRI T CDST fMilfa K ntk # &4 % oo,
GVH B DIEIRME L %, 7%, 735 € — A3 HLA-B*57:03 ®° B*58:01 DX 7' F NGO X7 » MITIZFA DA E

o tzd, The o HLA-B*57:01 JELL 7 V %4 LT T H EIFEFIEAE Ui,

38 ABIOHLANZ vz 4 7% AB, BBEOHLA N7 a4 7% CD & LA, THOHLANFux 1 7L L
TE-o T3 DHFa~eD ) bLhb—DFENR
A/C
b A/D
c A/B
d B/C
e B/D

R | o (BEEABRIEMER 1 100.0%)

139 HLA-GIZBIL TELWidoMaEEa~e D5 bbb DN
1 FEIRWA T 74> v 7k D nEths T o isoform #pEAET 5

2 W2 5 A1 FER R AT R Tkl 5

3 femb A A sk < BT S

4 CD94/NKG2A &t U NK I 2 #iiH 3 %

5 ILT2 % ILT4 & )G L NK &M 2 W3- 2

a) 1,2 b) 2,3 c) 3,4 d) 4,5 e) 1,5
g e (BHEEABRITEAE : 20.8%)
[#%36] HLA-G 1%, BB, Folg L, —SolEgmasa s, HeEofiin - MikcRil+5, Mfk NK v

€7 X —THh5bHCDI/NKG2A DV # v FEendDlt, HLA-ERMIC Thb, L7odi- T, ZEIREE2, 3, 41X 0 Th
D, OO FERE DAL L,
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140 IRJesmPRBEc B U Tl b V) 7Ritib e a ~ e © 5 b b DN

a &by ARIVESNTHAND & RIREIRHS O JF8E & 95% DL EOFERTTHWHETH S
b R 1R R o E T2 cE R g b ol R ko AmERZ D 5

iPS Ml & b Uic Dl g L Ba, €0 ) XaikE—Th s

AR AT 35 1 % A8 A VE A SIS L s SR U i k3 B A s ic X %

e a~dDOVWThLINEDTHD

o o

IEfR | e (BEBEABR LM @ 58.5%)

41 20104 F Cice P BHEEXGE L CEmI NI, RETYOMECHIE A HWICBEEICBI L T - T S adid
Fa~eDHbHLhb—DFEN

a beRFURYIO—2LOLBBET I AU EoAE XN

b FYAY O —DFEBME CHIMNCEEL EAEE LI LD D

7 & 0 b DL IER AL IR A 0 A UG CHifE S huie

TAPLDFEEBIT 1 A LB IR

e 7 Z2OFMaEE > 7 N TIHIRIC X 2 HFAREERICKE CHRBREBICA > T\ 5

[=7 ]

EfE . d BEGABRIEMR : 17.0%)

(f3t] 72 oM E <4 7 an 7w ric ARTe M ICBIELICHEET, 10FU EAER R L hic L OWERH %,
d Do BRI OB i Fh b R Ly,

142 HLA 214 v 7 IcBIL CIELWElihi A a ~e D 5 B b —D3EN

a LCT#TU, IgG ¥ HLA A0\ BEATH 5

b PCR-SSP #:1%, WMWK LA P VATV RMETLHETHS

¢ W e—XEE (Luminex) (X, D~ 1 7 v ¥ — A& FKIET 5

d PCR-SBT #: T, HLA BURHEREIRGE & 72 % ambiguity 1, 2 THHI L2

e Kkitfy—r v v 7RI B2 4V 7T, 4 v avo DNAERESZHETE v

FfE . ¢ (BEEGABRILEME : 98.1%)

M43 M HLA BB L TIEL Witz a~e D 5 b b —D2H N

a  IMEEIERILHR B 12 i ) v S ERGBER T 5

b PURPUARIGE R Z Lic) v XEREREL, bl eEHEx HE L CHET 2
¢ AW SHUMGE L 1 FE T % < 0 HLA HUR IR Rt 2R T 5 0 R v

d T/B Mk, Vv oSERE 4°C T30 5#EL, L BMlE LThEET5

e UHFHRIHERLEFHNL THW 2

ERE | a (BRI MR @ 84.9%)

44 Vv REREEEHEMGCBELTELWE RO G a~e D 5 B b —3EN
1 B¥&% & ¥ —o HLA-C EH R 035
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2 BF LS —o HLA-D HERO PR OB 235

3 ZORIGTY v RNERROPEDRE IEML, =AY v RETHRT S

4 BEILEFF—DEBLLMR DY v ERD DNA SREM 2 2 LER B 5

5 ZOIGIE invivo THREFINE XBIZET 55T, @YUy r—oRECEHTHS

a) 1,2 b) 2,3 c) 2,4 d) 3,4 e) 4,5

ERR o (BRI « 28.3%)

[f#38) v v REREERTE G (Mixed Lymphocyte Reaction; MLR) Tl HLA-C EEDE W IR € % 75\, MLR I8 1F
59 VoS (TR ofh# b, "HF 3 2y olith Az (HIFEEACHE S DNA GRBIEOHEL) CTllET 5, =4
v T, AOA IR TE 50, EADOEMIIMATE R\, MLRZAIEY XL TO 7 v 0 IRENE %
2T 2 HETH 5D, KIGHEDOMIITII HLA-D 3 A< v 5 (FICHLA-DR 3 A< v F) LIS EHE (BB, 2HIREE,
RAERFSE) ARELSEET LD, Fr—REHubhTuian,

fi45 HLA 7 ) A &BPRET S5 HECE L Tk b# U Icadi Ol a® %  a~e D 5 Hosb—EEN
1 RFLP L, 7 u—7 %7V ADRERITS HikThb

2 SSPkiE, HARINCHFRN T 74 v~ —FHWDHETT IV AREAETLTHETHS

3 SBT i, HLA AT OHEMEEINZRET D ETT VA ERRET L HETHD

4 SSOP 1%, HIREERZMNTT )V A ZFET5HETHS

5 SSCPL, &ToOT IV ANERET S ENBRTLETHS

a) 1,2 b) 2,3 c) 3,4 d 3,5 e) 4,5

IEfZ b (BEEMBRIEMAR : 84.9%)

Mi46 HBOBMETHEIEEZ 1 KD PCR F 2 — 7 CHIR T 25607 E LTELWHAR R a~e D 5 b b—o#EN
1 754~—DEIITEHRYELETTS

2 HEEMITELRIEL LD L5175

3 FI9A~—DlEIBELTHZD

4 BEFEAEL DN 51235

5 7947 —[HOTEHIEILLWE SHIEE 25

a) 1,2 b)) 1,4 ¢ 2,4 d) 3,4 e 45

EfE e (BHEHABREME : 81.1%)

147 FCXM BB L T8> TW3ilikE a~e D5 bbb —DFAN
a  FCXM 1% LCT ¥ X b IREE 2 5\,

b 2 &¥ifk & LT anti human IgG-FITC Zfifi 3 %,

¢ FCXM G4, FLHLAHB L 20 TH D,

d  FCXM A S X ORI RIFEAFE O PLiE MR I IR %,
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e Btk BEttor v A 7RI RICL )RS,
IEfE © ¢ (BBERABRIEMRK : 49.1%)

48 JEZBi Cirhbh 2 ME G HEHRAICPI L CIEL Wit a~e @ 5 Honh—0 %N
a BEBRMOLVy YT Y FEEETIZHLA-A, -B, -C, -D, -DP, -DQ, -DR Z¥i#r3 5%

b EEY VR v Av oy FIEN T — (REBREEE) 0V v XBRBALETH S

c RAY voSEREEERA (MLR) X, DEBHOKEHEERO D ICFEITHhTW5

d Vv R EAE (LCTE) Tz 2fHitkie b OfitkTH %

e Vv RERMIAEGERE LCTHE) whiv r v r v v (AHG) &z % LIREN RS

IEfZ I b (BEABRIEMER : 92.5%)

149 PBRSZME & HLA MBI T E OB I Zm$iE L LT, 4 v XEAHVbLRD, FitoEXD, _—
F = v MEE HLA-B*51:01 OBk T 54+ » AZEFE LS E, ELVWoIREhh

B*51:01 Btk B*51:01 Fattk

BERE (N 178 122
EERE (N 54 246

a 03

b 16

c 3.1

d 33

e 6.6

IR © e (BHEABIEMR @ 26.4%)

(73] PR 24 F B b I S e CPRE 24 SEEEIEMRR 27.6%) Th D, B A+ » Y HIE, B*51:01 Btk
R FHBE  EFEEOLE BHSLOL EEck I B8  @EAokoB T F v YK E L TR, Ak,
(B*51:01 BE ¥k /5 xB*51:01 & E @t h %)+ (B*51:01 k& ¢ B 3% xB*51:01 Btk %) T » YHARD LI D oo,
(178%246)+(122x54) 6.6 £ 7 5,

M50 BEMRHTCBI L CIELWitiho a8 xR a~e D 5 b b—DoHEN
1 2R EoRERB 2B E T 5,

2 HREFFEIRTE I B

3 BEMEEHEABIE I T,

4 77 AEBOBERMILIFIH T E e\,

5 2005 FLREIEHE D WO R Tno T,

a) 1,2 b) 1,5 c) 2,3 d) 3,4 e) 4,5
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IR [ o (BBEBRIEMRER © 28.3%)

(] PRy (B « SR Tk, v mEBEFRO v BEER & REEME g+ 5 720, KRR
BHId S iowv, Fiz, e b 77 ARFIET I 7z 2004 SELBES RS AVWH R T AT ETH D, Zolcd, #
WU 1 & 51X D o BT I ST OB AP 7 A b i T 2 ST EBUE I I . R, AR
KIEZRGI 21X 5% (p=0.05) CHELIETSH L, 20FOBIE~—D—% T A+ FTHE T %) <HLWVITAEEED -
REENBEI NS 2 b el bicd, BGHBEEABIEI ST VWET 2%, Lo T, B#PEE2 & 3XIELW, &
P 4 ZIREIRR D EIXE VWD, VT AR E R E LB SEBOBEOFRINEER T (BR) #RPEL X
5 LT B BEHRWIZE) ZATHHA, &7 7 AHBKICOWTHRS (&7 7 2SI &EE « dRECHET ) &
FBEM TR, FBCIARKOBIE~ — 7 — 2T, EEDRNE R 2B R LR P H 2 -li~— — %
FETL2HENEbhD, o086, L OBE~—» —%FIHT 23 EBEMHBEENEEI LD, &7/ A3
fi#HT (Genome-Wide Association Study; GWAS) Tli—ICHEKUER 5x10° FREICFRET S 2 LiCin b M, & v Y 1.1
~ 12 BEDOBHE O AR T 2 3BT~ BT ONGEEHRRD LB ERD, TOT LD, BN
FoHEREXcTHSD,
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pH AR ) v — B8 Y KV — 2 % 07
BT ) 73 — & 5 ASRIEBAEAN DI

=Y Y

VKBRS R AR B oA JE R

DAGIEERE O LRI, BRI 4 by vichiR A AL, PSR Mt B ETE 2% v V) 7%
BThb, IR ET, HRLLAXETIERD 3- A F 17029 LR D 7)) v F—1 (ZREFH MGlu-LPG,
MGlu-HPG) Z[EEAL L) BV — A X B A+ AT DAY =22 THRE L TE R, ARTIE, pHIGEMEARY v —
HHEEELIY) BY — 2R X BHEDOFA L AT Y N) — &, DAREERBRA~DIGH IO\ TR %17 5 72, MGlu-
LPG % L < (X MGlu-HPG iV A — 2%, BIRMKO Y 1 b VriceTAEA AT A7 3 v (OVA) ZEERREL
BAL, MHC 7 5 A1 & LR HEE LI, ThbD ) AV —2% vy AWK TEG3 5 &, PURFRSM oM
Kt nFE I h, FEZBR LA H\RA < A bR I ke, Licd - T, pHILERHY v —

BHEIY Y — 2 3D AREBREOTDOHEF + )V 7 L LTCHEHTH S,

F—T—FRIpHIGEMY Y — 4, Z7uAF VXY F—v av, DAGEERT, B, Mg

1. [FLBIC

201249 H IS5 H2D 17 HEWBKRF 7T H 5§ —a
VIS CHIME S Ao i 21 [\ H AMRGE SRS KA
BT, FTR B IR ESH 2\ o7 K i & i,
AZERHAEL, IOLRLIEEENALY 75 VY
BRELTHRECRYHATHELWEZEZ TV,

AT, DARBEBEOLDOHFEF + V7TV AT
AT 2R AR NI, SEOZERNG Lo T,
pHIGEME AR ) ~—Bfi ) Y — 2 2 HWHEFET Y A
)= AT ADWTRAZI® TN 2EL,

(1) #HRMRERWAA REAE

HMWPUFERANE T H A BHIRAII, A RGEE L
BREON I EMALTE B 2 D, BRI Z v
T DN AR FED G S T B, 2010 4 4 A1y,
HZBE A3 AR 7 7 5 v TH % Sipuleucel-
THKEFDA KGRI N, L v —BoEHEZED TN D,

BRI X 29 ERRCE 20 rv—r23H 5
(R 1D)o AREFENAZ Y ¥4 b —v 21X - THIR
MBI Y A E h e s, HURIKY ¥ v — 2B \W»T
FTFY 7 IRV BRI, EEME PR
“f (MHC) 7 7 A N5 F Licfm S e, WHERE
DFEEINDL, —J), BERMREO Y1 v A RS S
WEEMTE L, o577 Y —ATHHEIh, MHC 7 &
A1 F Rem s h e, Ml THR (CTL) %
il & LcAliatk e e 2358 3 %, 2N A SER IR IC s
TiE, BB RN CTL #FET 5 EQEETH
5 Enb, Mllatk g aiFE T o oo, BRkMIRO
FA L VACHFEET VAN —LTZ7arAFvEY T —
VavEBETEDLF Y I T VAT ARRDL AT
5,
Q) 7aRTLECT—2a DHDRBEF+ YT T

i 7

CHhETER, FiURET I N —F57cdtkrlc)

ZAFH $20134E 11 )1 5 H, =Z#H 2013411 7H

REF MK - 58 WH T 599-8531  KBFFIR i ch K A# BT 1-1

KBFFSL KREE RSB TSR

TEL: 072-254-9913 FAX: 072-254-9913 E-mail: yuba@chem.osakafu-u.ac.jp
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Exogenous

Dendritic cell
4
antigen £

/ MHC class |
Endogenous —

antigen

‘ Helper\ e
T cell

B1 BRI X 5 PR

KRNI TE R, ok i, BomEcEhn s E
VHM— 27V a—AfEF 7 R EPUR TV N ) =gk <
R I hTw2Y, MEEHERD y-PGA ICBiKEET 3
FRIEHABATH I LIk o THLRL XY v —F KL
FL, Wt 79 P LeeT AR YR RT AT
3 v (OVA) #BHRMIC T ) N ) —35 2 L2VRE K
TWwaY, e, BURECUMIhD 7 2 —1fih
HREOTF AL T VEEAEH o 2 RT b BRIk
CHiEEZ TV N ) —1L, MHC 7 5 A 1 &4 LIcHiE
ARG ERIIND T EDNERINTWEY, Zhbo
F R, BHRMIRC Y Ry A r—v A THDAE
hicth, =TV FVy—2a~Y vy —aTORRERCEW
T, TV FRY—al/ VY Yy —alEMHEERT 52 &
T, ROV A+ VA~NDOBITERL MHC 7 7 A 1%
ALICHERR (ZexFvevs—vav) ZFEL
T bDEEZLRD, PURDREENY A - VLT
Y)Y =23, MHC 7 7 A1 %4 LichRIgR o EH 7
ATy T THHLHI EMD, PREZTY FY—23 LIk
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Antigen delivery using pH-sensitive polymer-modified liposomes
and their application to cancer immunotherapy

Eiji Yuba"

YGraduate School of Engineering, Osaka Prefecture University, Sakai, Osaka, Japan

For establishment of cancer immunotherapy, efficient antigen carriers are needed to deliver antigen into cytosol of dendritic
cells (DCs) and induce antigen-specific cellular immune responses. Many studies have been done to achieve cytoplasmic
delivery of exogenous antigens into the DCs and induction of antigen-specific cellular immune responses. Among these
delivery systems, pH-sensitive liposomes are useful as an intracellular delivery system for their ability to transfer their
contents into cytosol by pH-responsive fusion with endosomal membrane. We previously reported cytoplasmic delivery using
liposomes modified with 3-methylglutarylated linear or hyperbranched poly(glycidol) (MGlu-LPG or MGlu-HPG,
respectively). These polymers become fusogenic under weakly acidic condition and hence modification with these polymers
provides stable liposomes with pH-sensitive fusion ability. In this study, we applied these pH-sensitive polymer-modified
liposomes to antigen delivery system. First, these liposomes were used for delivery of FITC-labeled OVA into bone marrow-
derived DCs (BMDCs). Compared with the case of polymer-unmodified liposomes, BMDCs treated with polymer-modified
liposomes showed more intensive diffuse fluorescence of FITC-OVA within cells, indicating that polymer-modified liposomes
delivered their contents into cytosol of BMDCs by efficient fusion with endosomal membranes. To confirm the antigen
presentation pathway, BMDCs were treated with these liposomes and co-cultured with two kinds of T cells, CD8-OVA1.3 or
OT4H.1D5 cells, which recognize the MHC class I/peptide complexes and MHC class II/peptide complexes, respectively.
Highly enhanced IL-2 production was observed from the supernatant of polymer-modified liposome-treated BMDCs co-
cultured with CD8-OVAL1.3 cells, indicating that polymer-modified liposomes induced MHC class I-restricted immune
responses due to their ability to deliver the loaded proteins into cytosol of DCs. These liposomes were administered to mice
subcutaneously and cytotoxic T-lymphocyte (CTL) responses in spleen were evaluated. Administration of polymer-modified
liposomes induced strong CTL responses against antigen-expressing tumor cells (E.G7-OVA cells), while no CTL response
was observed against antigen-non-expressing tumor cells (EL4 cells). These results indicate that polymer-modified liposomes
induced antigen-specific and MHC class I-restricted immune responses in vivo. Finally, the OVA-loaded liposomes were
administered to E.G7-OVA and EL4 tumor-bearing mice and then tumor growth was monitored. E.G7-OVA-tumor volumes
of mice treated with polymer-modified liposomes decreased drastically and disappeared completely. In contrast, EL4 tumor
volumes of same mice increased. These results indicate that only E.G7-OVA tumor cells were killed by strong OVA-specific
CTL responses induced by immunization with pH-sensitive polymer-modified liposomes. Therefore, they might have potential

usefulness as delivery vehicles for cancer immunotherapy.

Key Words: pH-sensitive liposome, cross-presentation, cancer immunotherapy, dendritic cell, cellular immunity
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Review

IxBL mapped within the HLA region is a novel regulator of alternative
splicing involved in the pathogenesis of immune-related diseases

Jianbo An", Akinori Kimura"

YDepartment of Molecular Pathogenesis, Medical Research Institute, Tokyo Medical and Dental University (TMDU), Tokyo, Japan

HLA region contains a set of genes that play crucial roles in the immune system. In addition to the central function of antigen-
presentation, which is conducted by HLA class I and II genes, function of the other HLA-linked genes may also contribute to
the immune regulation. /KBL, alternatively named as NFKBILI, mapped within the HLA class III region is a newly emerged
gene, of which sequence variations are associated with the susceptibility or resistance to autoimmune and/or inflammatory
diseases. We recently have revealed that the /KBL-coded protein, IkBL, is involved in the regulation of alternative splicing in
human immune-related genes and a viral gene, which unravel an unexpected function of the HLA-linked gene and provided a
novel understanding of HLA in the regulation of immunity and infection. In this review, we summarize the latest trends in the
study of IKBL.

Key Words: NFKBIL1, CLK1, alternative splicing, susceptibility, autoimmune disease, influenza virus

“non-self” peptides to eliminate the virus-infected cells by

HLA region in immune regulation exhibiting cytotoxicity. HLA class I molecules also play a

Human leukocyte antigen (HLA) system located on role in the interaction with NK cells. Cells expressing HLA
chromosome 6p21.31 is the major histocompatibility com- class I molecules bound by self- or non-self-peptides are
plex in human. HLA genes have initially been recognized the prerequisite determinants whether attacked by NK cells
as the major determinants in the allo-recognition in blood or not.
transfusion and tissue transplantation. HLA region contains HLA class 1II region contains genes encoding for HLA
a large number of genes, of which products are essential in class II molecules, HLA-DR, -DQ and -DP, mainly
the immune regulation and coordinate the innate and adap- expressed by antigen-presenting cells (APCs) such as mac-
tive immune responses. rophages, dendritic cells and B cells. Exogenous proteins

HLA region is usually classified into three subregions, including outer microorganisms are digested into peptides
named HLA class I, IT and III. HLA class I region contains in endosomes of APCs, which are bound and presented by
genes encoding for HLA class I molecules, HLA-A, -B and HLA class 1T molecules on the cell surface. CD4" T cells
-C, which are expressed by nearly all nucleated cells. are mainly sensing HLA class II molecules, of which acti-
Cytoplasmic proteins including pathogens like virus are vation may result in induction of inflammation and
degraded into short peptides by proteasome, which are immune response, via for example macrophages to secret
subsequently presented in the context with HLA class I inflammatory cytokines and B cells to produce specific
molecules to be recognized by CD8" killer T cells. CD8" T antibodies, respectively.
cells recognize a complex of HLA molecules with the HLA class I and II molecules as described above are
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provided with the function in antigen presentation to CD4"
or CD8" T cells, respectively. On the other hand, HLA
class III region contains a number of genes not involved in
the antigen-presentation. It has been well known that these
non-antigen-presentation genes are also important in the
immune regulation. For examples, genes in the HLA class
IIT region encode components of complement system, Bf,
C2, and C4, which are involved in the clearance of patho-
gens. In addition, lymphotoxins including TNF-o are
encoded by the genes in the HLA class III region and play
roles as central mediators in the inflammatory response as

well as in the programmed cell death.

A potential role of IkBL in the immune regulation

Inhibitor of kB-like (/KBL), also named as NF-«B inhib-
itor-like 1 (NFKBIL1), is mapped within the HLA class III
region about 25 kb telomeric to TNFA. A considerable
number of studies reported the association between genetic
variations of /KBL with the susceptibility or resistance to
autoimmune and/or inflammatory diseases, suggesting that
IKBL might mediate underlying mechanisms in the
immune regulation.

As far as we know, the genetic variations of /KBL,
which are reported to link with immune-related diseases,
include five different single nucleotide polymorphisms
(SNPs); —421 8T/9T (rs3219186), —324 C/G (1s3219185),
—262 A/G (rs3219184), —62 A/T (rs2071592) and +738 T/C
(rs3130062), as well as haplotypes composed of promoter
SNPs, from IkBLp*01 to IkBLp*05". The first study car-
ried out by Okamoto et al identified /KBL as a candidate
risk locus for rheumatoid arthritis (RA), in which the —62T
allele conferred the susceptibility”. Subsequent study con-
ducted by different group using independent samples sup-
ported that the —62T allele was associated with RA”, but
the other SNPs in close linkage disequilibrium (LD) with
the —62T may also shape the susceptibility to RA".
Another autoimmune disease, systemic lupus erythemato-
sus (SLE), was also reported to be associated with SNPs of
IKBL. The —62A and +738C alleles showed decreased and
increased odds risk for SLE, respectively, while the
—62A+738T haplotype was found to decrease the risk®.
Furthermore, +738C allele in an ancestral haplotype 7.1
was reported to confer a resistance to multiple sclerosis
(MS)”. The associations with IKBL were also reported for
other autoimmune diseases; Graves disease (susceptibility
with —62A)" and type I diabetes (T1D) (resistance with
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IkBLp*03 haplotype)”.

Genetic variations of /KBL are also associated with
series of chronic inflammatory diseases. A meta-analysis in
Japanese populations revealed that —262G and —62T were
the candidate loci for susceptibility to ulcerative colitis®
although another European group additionally reported an
association with +738C”. In addition, the associations
were found for other inflammatory diseases such as chronic
Chagas cardiomyopathy (susceptibility with —262A and
—62A alleles, and —262A—62A haplotype)'”, Takayasu
arteritis (TA) (susceptibility with IkBLp*03 haplotype)",
and chronic thromboembolic pulmonary hypertension (sus-
ceptibility with IkBLp*03 haplotype)'”. These lines of evi-
dence strongly suggested the involvement of /KBL in auto-
immune and/or inflammatory diseases. However, the
molecular function of IxBL, as well as the molecular basis
underlying the pathogenesis of these immune-related dis-
eases, remained largely unknown.

Molecular function of IkBL

Evidence has mounted that SNPs in the promoter region
of IKBL influence the expression of IKBL. Shibata et al.
have reported that the promoter SNPs consist of five differ-
ent haplotypes, IkBLp*01 to IkBLp*05, which conferred
different transcriptional activities of JKBL". Interestingly,
IkBLp*01 and p*03, which showed the lowest and highest
promoter activities, were associated with the susceptibility
to RA and TA, respectively". Furthermore, the —62 posi-
tion was predicted to be a binding site for SEF1, USF1 and
E47 transcription factors, and the —62 SNP was indeed
demonstrated to affect the binding of these transcription
factors, which was supposed to have an impact on the

*12 Taken these observations into

expression of [KBL
account, it could be speculated that the association between
IKBL with immune-related diseases may attribute to the
altered expression of IxBL.

Overexpression and/or knockdown of [IKBL were
reported for investigating the functional role of IkBL in the
context of immune regulation. First, the role of IxBL in
IKK-IxB-NF-kB signaling pathway was examined. Inflam-
matory signal-induced phosphorylation of IkB leads to its
degradation, releasing NF-kB dimer to translocate into
nucleus and to initiate transcription. As compared with the
members of IkB family, such as IkBo and IkBp, which are
central molecules in the inflammatory signaling, the amino

acids sequences of IkBL showed only a limited homology.
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Figure 1 Subcellular localization of IkBL

EGFP-tagged /IKBL construct was transfected into HeLa cells. The transfected cells were immunostained by anti-SC35 antibody followed by Alexa-
Fluor 568-conjugated secondary antibody. (a) EGFP signals (green) representing the localization of IkBL, (b) localization of SC35 (red), and (c)

merged image of left and middle images. Scale bar; 5 pum.

In addition, IxBL did not show any transactivation activ-
ity'” (our unpublished observation).

We and others investigated the intracellular localization
of IxkBL" ™. It was found that EGFP-tagged IxBL local-
ized within nuclear speckles, the punctuate staining pattern
under microscope, which are known as typical localization
pattern of RNA splicing factors, such as serine/arginine
rich (SR) proteins'®, as evidenced by the co-localization of
IkBL and a SR protein, SC35 (Figure 1). In addition,
immunoprecipitation assay revealed that IxkBL bound
RNA'". These lines of evidence implied that IkBL might
participate in the processing of RNA. Transcribed pre-
mRNA undergoes post-transcriptional splicing, categorized
into constitutive and alternative splicing. Depending on the
cis-regulatory elements and splicing-related factors, splic-
ing events discriminate introns from pre-mRNAs and com-
bine exons to form mature RNA transcripts in the constitu-
tive splicing. On the other hand, the alternative splicing is
an important mechanism in the post-transcriptional control
of gene function in eukaryotes, in which target exons in
pre-mRNAs could be either excluded or included depend-
ing on specific cellular contexts.

To clarify the role of [kBL, we made an effort to investi-
gate its function in the alternative splicing. Because abnor-
mal alternative splicing in several immune-related genes
was reported to link with autoimmune diseases including
MS, SLE and T1D'™"”, mini-gene of CD45, CD72 and
CTLA4 were designed and constructed to be tested for the
alternative splicing in the context of IkBL function. It was
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found that knockdown of /KBL promoted the exon exclu-
sion, whereas overexpression of /KBL counteracted the
exon skipping'”. On the other hand, IkBL affected the
alternative splicing of Influenza A virus M gene'. These
results for the first time demonstrated that IkBL played
role as a regulator of alternative splicing in the immunity

and infection (Figure 2).

Molecular mechanism of IkBL in the alternative
splicing

We further asked the molecular mechanism of IxBL-
mediated regulation of alternative splicing. By yeast two
hybrid screening, IkBL was found to interact with CDC-
like kinase 1 (CLK1), a well-known factor to regulate the
alternative splicing by phosphorylating SR proteins™ .
The effects of CLK1 in the alternative splicing of immune-
related genes were found to counteract IkBL, leading to a
hypothesis that [ikBL may interfere with the kinase activity
of CLK1. However, IxBL did not affect the CLK1-induced

). Furthermore, kinase

phosphorylation of SR protein'
activity of CLK1 was dispensable for the alternative splic-
ing'”. These results have suggested that IxBL and CLK1
regulate the alternative splicing by a novel mechanism dis-
tinct from the CLKI1-dependent phosphorylation (Figure
2).

Our works contribute to understanding the function of
IxBL. However, there are several topics to be discussed.
First, CLK1, as the interacting partner of IxBL, may serve
as a clue to investigate the mechanism of IkBL-mediated
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(b)

Clk1

ASF/SF2

pre-mRNA

=
‘ hnRNP

exon inclusion in alternative splicing

€ CD45 — include exons — long form (CD45RA)
& CD72 — include exon

& CTLA4 — include exon
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S

v' prolonged inflammation
v’ attenuated viral replication

Involvement of IkBL in the Clk1-mediated alternative splicing

Clk1-mediated alternative splicing process is schematically represented. (a) In the absence of IkBL, pre-mRNA binds RRM domain of ASF/SF2 and
undergoes splicing mediated by heterogeneous nuclear ribonucleoprotein (hnRNP) such as hnRNPL, hnRNPLL and FOXI. Clk1 usually enhances
the splicing process by phosphorylating RS domain of ASF/SF2. In the Clkl-mediated phosphorylation process by its kinase domain, N-terminal
domain of Clkl binds RRM domain of ASF/SF2. The process may result in skipping exons of human immune-related genes including CD45, CD72
and CTLA4 as well as an influenza virus M gene, which might lead to accelerated inflammation and increased viral replication. It should be noted
that the alternative splicing process of these genes could be found in the absence of kinase function. (b) In the presence of IkBL, Clk1-mediated
alternative splicing is attenuated. [ikBL binds both RRM domain of ASF/SF2 and N-terminal domain of Clk1. Clk1-mediated phosphorylation of RS
domain of ASF/SF2 is not inhibited by IxBL. The attenuated splicing process may result in the inclusion of exons, leading to prolonged inflammation

and attenuated viral replication.

alternative splicing. We found that the N-terminal regula-
tory domain of CLK1 played an important role in the alter-
native splicing'”, but no definite function was deciphered
for the N-terminal domain of CLKI1. Second, it is well
known that phosphorylation of SR proteins has significant
impacts on the RNA splicing™. Albeit that IxBL did not
affect the phosphorylation of ASF/SF2, it should be con-
sidered that IxBL might affect the phosphorylation status
of other splicing factors. In addition, SR proteins interact-
ing with [kBL may not limit to ASF/SF2. Third, given that
the regulation of alternative splicing by IkBL is indepen-
dent from the kinase activity of CLK1, the exact mecha-
nism for the involvement of IxBL in the alternative splic-
ing remains elusive. IkBL was found to associate with the
RNA recognition motifs (RRMs) of ASF/SF2 (Figure 2),
implying that IxBL would interfere with the RNA binding
of SR proteins. On the other hand, it was reported that
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RRM2 of ASF/SF2 mediated autoregulation in their
expression®”. The fact that IxBL associates with RRMs of
ASF/SF2 | suggests that IkBL might control the expression
of ASF/SF2 or other SR proteins. Fourth, a fundamental
issue still remains to be uncovered; that is, how IxBL is
induced and where it is expressed in the context of
immune-related diseases. It was found that the expression
of IKBL was relatively low in human tissues and organs,
although the overexpression and knockdown assays dem-
onstrated that altered expression of /KBL could affect the
alternative splicing events. Indeed, the expression of /KBL
was inhibited by activation stimuli with PMA to affect the
alternative splicing in an established human T cell line'. It
is worth to assess whether stimulations of primary immune
cells would change the /KBL expression.
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IkBL and diseases

We have demonstrated that IkBL might regulate the
immune system via modulating alternative splicing of
immune-related genes, which coincides with the notion
that the disturbance of alternative splicing in immune-
related genes would link with autoimmune diseases'”"”.
However, functional evidence for that the pathogenesis of
immune-related diseases is attributable to the deregulation
of alternative splicing is still lacking. Even though splice
variants of CD45, CD72 and CTLA4 have been suggested
to regulate the function of B and T cells” ", further stud-
ies illustrating the causal relationship between the alterna-
tive splicing and diseases are required. Furthermore, [kxBL
appears to control a large variety of alternative splicing,
but the mechanisms controlling the gene-specificity are
waiting to be identified, and a comprehensive analysis of
target genes is particularly essential. For this purpose, next
generation sequencing could be applied for exploring the
RNAs regulated by IkBL in cells involved in the immune
regulation, appended with the information of exact inter-
acting sites or motifs. These results will not only propose
the characteristics of IkBL-interacting RNAs, but also pro-
vide an overview to which extent IxBL is involved in the
alternative splicing of immune-related genes.

In order to investigate the role of IxBL in the autoim-
mune and inflammatory diseases, /KBL-knockout (KO)
mice will undoubtedly be required. On the other hand, it
was reported that /KBL-transgenic (Tg) mice show resis-
tance to collagen-induced arthritis, an experimental model
for RA™. Tt is worth trying to apply /KBL-KO or -Tg mice
into other models of immune-related diseases such as
myelin-induced experimental autoimmune encephalomy-
elitis, a model of MS. Besides, examining the alternative
splicing of target genes in /KBL-KO or -Tg mice will be
valuable for establishing the link between the alternative
splicing and immune-related diseases.

IKBL also regulates the alternative splicing of influenza

. 15
A virus M gene"

. Given that inhibition of the synthesis of
M2 variant accounts for decreased virus titer’”, IKBL pro-
vides us with an insight into the host-dependent control of
viral replication. It also suggests that IxBL, as well as
splicing factors, would be useful to prevent viral infection
by modulating alternative splicing of viral genes. Beside of
influenza A virus M gene, genes of other virus are known
to undergo alternative splicing in infected cells, such as tat,

rev genes of human immunodeficiency virus (HIV)™.
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Whether [kBL affects expressivity of HIV genes and lead
to an impact on virus replication will be an attractive issue

for investigation.

Conclusion remark

Acknowledging to genetic association studies, /KBL was
identified to be a candidate gene involved in the immune
regulation. Albeit several issues remain to be clarified, re-
cent studies have suggested that [kBL modulates the alter-
native splicing in both human and viral genes. These ob-
servations led to further understanding about the function
of HLA region in the immune system and in the pathogen-
esis of immune-related diseases. In the future, as an excel-
lent achievement of biomedical research, we expect IkBL
as a potential target of therapeutic strategy in clinical treat-

ments.
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IxBL mapped within the HLA region is a novel regulator of alternative splicing
involved in the pathogenesis of immune-related diseases
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