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SL-1 Evidence from prospective trials that HLA antibody precedes kidney graft rejection
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SL-1
Evidence from prospective trials that HLA antibody precedes
kidney graft rejection

Paul I. Terasaki

Terasaki Foundation USA

A prospective trial was performed with the cooperation of 36 international transplant centers over one year to
determine whether HLA antibodies is associated with chronic rejection. In May 2002, 2,551 patients with
functioning kidney transplants were classified as to their antibody status. There were 567 patients with HLA
antibodies and 1,984 patients without antibodies. After a one year follow-up period, 2.0% of those without
antibodies had graft failure and 5.6% of those with antibodies had graft failure (p = 0.000003). There were 1.1%
of patients who died among those without antibodies and 1.9% who died with antibodies (p = 0.08). Among
patients who made antibodies de novo, and who did not have antibodies before transplantation, 256 had antibod-
ies and 1,469 did not have antibodies. Among those without antibodies 1.9% failed in one year compared to 6.6%
failure among those with antibodies (p = 0.00001).

On the basis of this prospective trial, we conclude that HLA antibodies are responsible for immunologic
chronic rejection. Of course, not all patients who lose a graft chronically is losing them by immunologic
reactions. From the limited numbers of patients studied here, roughly 40% of the graft failures are the result of
immunologic chronic rejection.

Another important consequence of these studies is that the immunosuppressive drugs used can either be
increased or decreased based on the antibody status of patients post transplantation. Certain drugs which are
effective in reducing antibodies can be used such as MMF, and reduction of steroids could be performed on
patients who do not have antibodies.
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BRARETEEZ LN,

20 AR OB BEE TR, PROBETREERTEDZHOCZORECELAEAZHHL L) &
(MEDBIETIIZES DERBZ L L2 2028 ) H#ED SN TE LD, HEIICIIEMEIOSH LWREZ AT 51212
EOY, REGBIIEHE L TWLELE2B%v, 72, BRBPLEMEICRRINS EFHERD LD %
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720 L2L, 77 AWIEOERICE Y [HAOBRTFITE] Tldil, Bh~¥tHEEOEETERRLET~%
TR SBETORBIERE RGN TS (R Y DT — 2 BEETHE] 2179 LW 2o TE 7,
CHICXY, ERET~FT) OBIET - BETEVOLRLEDEVEFITL, ho0EHz b LICSHMIC
RERLZORBOFTTFEEISTHARONDG L) IChoTET

77 AFEIC X 25 FREBHET L UL, BRREETLSEBN BETSHEEROPH, Y T X, EH)
DOEYF: - BWER 7% & & RO 50%8) & R EETRIBHANT (DNA Fv 72 E2FH LB
BIETORBLURVOBI)DBR 2 OOKEREL 7o TEBY, BETIIMEREN R Y V87 BFHER S AhS
NTW5, 5%, X4 IRREBETHBIE IR, L7 Y 22ED B TOEBIN 2 Hr RS R B DR %
VERAINLGIDEHMFING, T/, EEDF —¥— X1 F{t (Personalized Medicine) 5 5, BIED
ST EENDINE, ZOVWRLELZIBFORVEERIZVAT, 4 DBEFICEBEOEELREINT S
TEMTONDE L) B, 5T, FHNRBRICHE TS DNA LR ZFH L CRIEHAZ BT 2 X ) 2%
FIGEDPFELIN D EZEZ TS, TR, HETLILE2FEL LAEERIS, FPHTL I L2F LT
DPEBPEERENLZLIMETH L. DX LT AEOBREFRBEZBA LIV,
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Homo Sapiens is a unique organism characterized by its highly developed brain, use of complex languages,
bipedal locomotion, and so on. These unique features have been acquired by a series of mutation and selection
during evolution in the human lineage and mainly determined by genetic factors encoded in the human genome.
It is of great interest and also of great importance from biological and medical viewpoints to understand what
kinds of genetic factors are involved in these complex features and how they have been established during human
evolution.

Recent completion of the human genome sequence provided a solid platform for addressing these issues.
However, the information obtained from the human genome alone is insufficient to discover genetic changes
specific to human. The genomes of several experimental organisms such as mouse, fly and nematode have
successfully characterized the human genome, but they are evolutionary too distant to zoom up human-specific
changes. We definitely need the genome sequence of the closest organism to human. For these reasons, we
conducted a human-chimpanzee whole chromosome comparison at the nucleotide sequence level. We chose
human chromosome 21 and its genomic ortholog in chimpanzee, namely chromosome 22, as the first target,
because human chromosome 21 is one of the most well-characterized human chromosomes and contains regions
and units representing characteristic features of the human genome such as GC-rich/gene-rich regions and AT-
rich/gene-poor regions, many repeated structures, duplications, house-keeping genes and tissue-specific genes,
genes with a variety of functions.

We paid special attention to obtain high-quality sequence data of the chimpanzee genome assembled indepen-
dently from the human genome data to precisely discover all the types of genetic changes, and sequence of
32.7Mb of the long arm of chimpanzee chromosome 22 was determined at an accuracy of more than 99.99%. The
human chromosome has about 1% longer size, which can be explained by the existence of some unique DNA
sequences in human, particularly, the high frequency of some subfamilies of transposable elements such as L1Hs
(11 vs 2), MERS83B (11 vs 0), AluYa5 (23 vs 3) and AluYbS8 (37 vs 2). Rate of overall base substitution (except
centromeric and telomeric regions) is about 1.69%, significantly higher than previously reported average substi-
tution rate (1.23%) of the human genome. This is consistent with other study. Comparative analysis using the
mouse genome as an outer group showed that among 235 genes reported, 28 have human-specific as substitution
only and 23 chimp-specific only. Ka/Ks ratio suggested that most genes are well conserved but about 10% genes
seemed to be positively selected during evolution. The results strongly suggest the existence of considerable
number of genes free from genetic constrains over the human genome, some portion of which are rapidly
evolving under some positive selections. Thus, we initiated a genome-wide study that may tell us more clearly the
features of such genes. The progress of such study will be also presented.
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HLA fEEICBIF DT/ LISk
KHIG )
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HLA IR BHICB T 2 HEEZHET 2BETEE LTRREINZD, ZZIWCEHLAST23—-F35
HLA 75218 X077 52 I BIEFEHUINCH, HLA 7 5 AT 5 FTRRENLERTF FOEAICEDLS 7
077 =AMV AR—F—DEET, INFR LT 2EDH A4 A4 v, C4 7% EOREKREDOMORIEH
HBEETR, BERNOBEETFEZEDBO CEHROBEFIVFET 5. TR0 DEEFHDSL 1L, HLAE
BFHEIETIEEWICLS, EWHLBENSELZRT, $72, HLA HBEEFICIEEEFERICL > TELL
EEZONLBIETREZRETLI00H 50, TOEHEBKICOLHIH S, 512 HLA LRI AR
RIBC X o TZOGANDPRY 2L b &I, NERRRIFENZ T U VOMAEbEONTT Y [ T)IHE
3 5%, :

CDOLIHITHLA FFEWLSEMZRL, FARERERRTRISBAELETLHI LD, TORREMD
L L) HOCRBREZ KO LT 54 ORE L OMBEPHRE SN, FEOT VIV EFEDORB L OMBEI R
HMENTws, 202 Lid, HLABETRWL HLA T Z0b D0RBRZEAHET A DD LHEINT
K723, RELOMEZRTTINDOE S IANEREICRLR S Z &, HLA SUIROMEA I 1358 BT 2
FETAHIENS, REBEEBEFOR Yy YV ZREFNIERS TlZR W,

HLA HEBBIZTHOBIT L AT TA 7 0% 754 s OEMREZHNIT T4 2 LT, HLA HBHNOEFHRF
w7ay 7 ORI TIEIRAINTOIA THICPLEVELRSLZ L, EEAHE 7Ty 7 OMBIIERORER
WEREBE)IKET AR EPHLPIC R o725, O EiZ, KR OMBZRTHEEXED-TH, KR
BEBET IR E LTOEBEAFE 7oy JNICH D LIZBRO WS L 2RIBT 5,

AT VRV AT, HLABEBIZBIT 57 ) A KEDOH ) J7 & A OB TFEH ORI E ZOR#R &
%, REBEREEF~ Y EYFEOBEETERZ L2V,
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YA FT—HlEESNERE S/ LSRN
HRIRZLH

BHMBRDB ALY 5 —BIZERT  EE IR

<A F—MEESPEIZ MHC DA o, BRR OEMHICH 257 afliORKTH S, MHC LR D,
MHC 5 F EIZRT7F FE L TRRENZ2HBICHFRN THRICI VERINTII LD TRERSZERT 5,
KBGO A F—HEEEPRIE, BHED coding HIBICHET 5 —HEBRNOBD 7 I/ BEEERM 2 &
BRTF K ThbB, TDX)LREENEZETL2HMORTF FABOBD MHC IR ENTZEE, —HDADS
T RS L CHRWIUESE 2R T & &< A4 F—HBEAPURE LT 2 LTk b, EMAFES I3 5 R
BB BT, FF—2dHEROZWT I VIZOWTHRERESAET, LYY Y M3HEROH 5T
YWMZOWTHFED LLENTuEAKTH L L &, B EER (GVHD) FHOABENHET 5,
D¥E, dLEML o Twai YA F— MBS HUR L EIMAFEE M 2 & & MR ICRRMICEI L T
%L, BRATZEEMBEPERT 2 X ) 2B NES (GVT) $RFIRTE %,

HLA —ZAAEE MR BV T ORICE®E R GVHD 2RIET 5. REFNICFIF Y e~ A F—#
BB STEOREENZO—REEZ ONDD, TNEHFHICEETF I A EY 7ETTFUT 57013 ER
FORENLETH S, T2 GVTRRZHHFTEL L) %, ¥4 F—HBEESTEASEAEVHFET S FF— -
LY ELY bOMAEDLEZHIGRRCOIERETARESNELENH S, 7/ A FIC10 Y EAFET
%L &N 5 coding FHIBANO—IHRBEIRICHE L C, AL TICHRETFLVANVTHE SN2 F—HfEEH
B 15 FEICH 2R VWOPREETH S, TLHAATH o E DL VWHLA-A24 CL > TIRRENE <A F—H
BEEHREIZINT THE o7z SHbhbhid HLA-A24 1IN ZK - 72RY T4 TRV 7 v a vk
TETHRGEE THBEEZEIZLL, Shzra—7L L) Y7y —YMEicky, Mo T A24 #Hdkcim
BRMBLDOACEI L T b~ 4 F—MBEGYURZ A& L7z AR Z O, BFRIERENDOISHZ &0
72, WA F—HBREATUROBRRNERICOVWTERET %,
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ERHRBAE (C K DB L

[k Srd
BERB AR AIABEHE, CREST - JST

b M EEUHAEOPRMERIE, —2—0Y, TA MY b, FUITFY FOHA b Evo 2SRl
EHPOBEIN TS, BEBRIIBWT, $4MLike BCHARN AT 5 PRARROMEBMLTH 5
REEAINE S, FEHMES RS WER T2 S MR EER ORBRE LT, ZhdoLRaMiaR
FNCES AMIEREDS AL TL %0 LA LARDH, 20 4L 4J5EHIC Ramon y Cajal 7%, “once the development was
ended, the fonts of growth and regeneration . . . dried up irrevocably” & #h-_7- & 912, 14 L 7B AMEILE O |
BHRERIFEALZVDDLRVEZEZ SN Tw i, Shid, —a—a Y ZHRBEGIEE LTOBEAER) M2
e, BAEPRMERNICBWTIIIMEFE SR TE R P o722 LIGERT 5, L LAEAS, Bk Fis
FERICBWTDH, MEBHREIFET 52 LAVREN, MRMRMEHERTOSTHERSHL,ICR->TE

22D, COFBIWONODOD L, BT, BEEZZT2PHRMEROFED strategy & LTI, H
ERENT B L2 DOHEEETEAI X 5 neuroprotection, FifEEIZRMEHER T OREIIHIC X 2 8EF
A, WAEMEMERMR O, MEsMiad 2 v EEET bk oM, B RS O R
DAL DA HEL B IE > T b, MREBFAEZRIEICHEEL, BRE L THLT 010, hH0H
M mEWIC MAEHETbrushup LTV BEYRDH DL, SOHDOHEZET 2T, R#EETIIFHIEES -
F UV UROBERSE BIE LR A OREDOHIERRICOVTEE L2V,
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HLA 1/ E>J®D QC [cDWWT

H 75 HI
AR TR v 5 — BRE=R

PR F 3 BETRHZARL(F L ), ARE D L3280 L CREN AT 28 B0REZ H W,
ZORIEINY — /X YR EPET 5 HEP—BWICH LN TV S,

HLA $UER D 5 4 ¥ ¥ 7 TR REBEA © HLA $UiE 7S, #EFRCTIEERIRRY 2 Te—7, 75
4 < —BLOHIRBEERSED, SIS LU CRREEEZAETIREL LTHVYORTWS, 72, ZhEhDy ¥
VRS BT, HLA PUERICIdA X720 V53R (THINE 7213 B i) 25, BiZFRICIIYA V7
¥ 5 BIEFHEBOWBIEEY £ 7213 DNA 2A—BBICHVW SN S, HLA BI2BAMORM2HHT LT, B
B2 ATHREORSEEL L UZF0BEEICOVTIHMEST 5 Z LA WEEL %2525, HLA ¥ A ¥V 7RBEDM
B3 (QC: Quality Control) Ti&, FHlilCfEHE T 2HAFBORED —BITROZEPLEE RS, 22T, 3
4B HLA-A,B,CHEMD A EV FITHH L TWS HREERAE THLHLAZAEV I P LA BIY
HLA-DRB1 BZFEOHER L X)L (Low Resolution) DEEFE I A KV FIHEHLTWEIALE Y TRy
F D QC IZ2oWTHAT 5,

HLA 7 4 €V ZHREORE, AEBIUQC 217429 20X, Ay 7oxt5e 25 HLA B(HE
BB LI OEEFE)ZRBINT ALV ETH D, BIE, BAOEETIIHAAANIBNTO0.1% U LoFEETR
SN2 HLABAE YA 7ORNRELTWE, AV TOMNGRELR S HLA BIIZHEO X, BANRF Y b
DEER L VHRHEREORAL L OKERABR(BRME, MR, SERBR)PEEI NS,

HLA # A ¥ 7S v M2 8AT 2B0%, BEARRICSHETRY v b % lBHRET 2 dHlisER 9T 2 b
n, CORBRTHEALLZFY MPOBRAMNRFEMICL VEATLI XY MOEESND, BARIE, KEEHRM
(2y MECHERBRZERL, £0y P TEHAOTRLZHELTWS, —F, BREEXRIIOVWTE, BE
MR TOEFRRETHATRE AN Sy M, 3 CRERBRIMTabh, BELGE IS T
TR E 250 U EDOREICB VT, HLA ¥4 7OMAEEIZL ) HLA BoHELGHEE 26, [ LEOE
Bl I3 ERERERLERL, MO FETHERBRELZITZR) LHICL TS,
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HLA EEX—H—D5R7c DNA 51 EV I HFEICET S
ASHI SBAHIE

7 B AT
One Lambda USA

ASHI W HIEEIX 1974 4EI12 HLA MAEHEOEKEMERZ HIICHIE L7z, 1998 4E1C 4 Bt D ARB
(Acreditation Review Board) & 6 FOMBIKZREIC X 2RUEHY A7 ACEBEINBEICES>TW5, &
Wra7 I 0IMETRDORAY vy 7OERE NL—=v Y, Fuba—, Z2LTEEE EOHIIBWTHED
HARIGA Vo TR BNE ) 2 BMIHREL, hE, AMT130TH5, TLEBOEEFS s S A
RIFMDAI 2=r—a2HHETHILICLY, FLY 7 TOREHOUE L EMNER ORI, &2/
WHNZEBALL T %, ARE2 HORE TR ENL S FOMIKENT 202, EAT21IEL, BEEOK

b 204 NMTELTW 5,

KETRIETOEKRRE T RIZEFBUFOE D7z CLIA (Clinical Laboratory Improvement Amendment) @
B R Z T ZORANGED T L FHHT T 5, HLA BAMICE T 2 B4 5 T ASHI 2 #5113
CLIA %#)® NMDP, UNOS, CMS DARETHIE L LTHED 5N TV R HEN S b 2 OEEWA TR T X
5o

ZEIGH 2 ASHI O 4 54 ¥ OHh 5 DNA & 4 ¥ ¥ 7T 5 %000 BANC B LEBRICATh T

W5 QC 7B ba— VR EZERALXBTFZONELEERZ2MNT S, LISV ITREA—H—LLTH
ZL—HF—DZ—= X7 L—A IS L2EEEREE QCIZoWnTH BHICHEMNT 5,
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ISO15189 Zrih& Ufe HLA BREDIZRZEE(L
Y =

PR R A BRAEER

1994 4\ EIRSEE ¥k (International Organization for Standaridization; ISO) 238\ TERRRA 775 % hf
KL L72BHB4 (ISO/TC212) Ak &, #ZOm#EE®ET, 20034 2 B 15 HAFF T ISO15189 Bt H31E
RIBAT S NIz TDISO15189 Bk, [HRMESE —HLBEERIIT T HEERFH] LETLHOT,
BREERBEOT LYY, BEOEM - B, RAEORI - #% - /EF, BRYT Y 7VOREERE, ORI
B ZUMEORER, HROMBR - MG, BIUT NS 2L HIREEFOREEEMBEIPZIN TV S,
B SEFICE L TiE, ShIUMC D THRRREE —24e 3 2 ZRFH (IS015190) J, [HRHRE—
ISO15189 OFFH D 7= DigiEE (1S022869) ], [POCHA (POCT)—H & REINIH§ % ZRFH (1S022870) |,
[ AN 27 B Ak e — AR W 3k O B o il E— R B B R R O 3R (IS015193) 1, MRS R2 I R A —
AR R OROHE-EEYE OFE (1S015194) |, [ERRBAR Y —HEENERERIIN§ 5 ZRFH
(ISO15195) ), RIEHAWE L EHWEDOFRMEOFERN b L—H Y 74 (ISO17511) ), [BIEAWMELE
HYE OBEEERFEOFEFEN N L—F Y 71 (1S018153) ], [ERRMAIT TN 5 750478 K OBRIR
g HEoRE (1S015196) |, MHEFRREHETOHOCRED 12O DERIMIMEE =8 — ¥ 27 2§ 5 EK
21H (ISO15197) ), [L—FHESBD-ODREEHIC L 2REOZUMMHER (I1S015198) ), [REOIPLEEIML
BEOTZDDEIVE =¥ — 3 AT 2T HERFHIE (1S017593) ), [HEWFEICBT 5 REAENBHEOR
YEEEIT X 0 IREE S N 1EH (1IS019001)] @ 14 HBICOWT 3207 —F Y77V —FTHH#E I T2,

ISO15189 K F¥ =2 2 >~ b (ISO15189: 2003 (E)) 1, 5o0&E,SAY, # 13 EHEEH], B2 E
i (B, 3 [HEL R, $433 AV A Y MERFHE] , 6553 [BAEREH]
Thb, BABLESZEIZOVWTIESSICHELTICRoTWh, F 4L, 4.12° M~ F—TI XYM,
420 [REBEX R =V AV MYAT AL 435 [CHEEH], 445 [BYABEORBEL], 457 [RitRE=
2k BRAE], 4.6 D% THMERY—E R L], 4.7 23 [7 B4 29 —E 2], 4.8 % [HFLHE], 4.9 5% [5RMK
L7-MAEDREL B, 4.10 2% TRIEARE ], 4.11 2% [FHRLE] 4.12 25 [#k6E L7-dE ], 4.13 28 [aE K
OBt L oitsk], 4.14 %5 [HEER], 4158 [YA—V AV FOREL] ChoTwb, T/, 5 HEW,
5.1 25 TAM), 52 7% [HigkROBELME], 5.3 [RAESO®ER], 5425 [BREMTFME], 55 2% RETMHE],
5.6 % [MAEFIEOSEEH], 5.7 5 RESFIE], 583 FHREE] L%oTwao

HLA BAI2 BT 5 IS015189 HE DD D IZDoWTHHh ) R 3 BT %o
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ECEFTHEINEIELD ?
Es F AL

WREHLT ) 2% 4 =0 ARFFRAT BRZEBARER

BATD HLA BIZ TR E HE: & LT, PCR-SSP #:, PCR-SSO ¥, PCR-RFLP #:J% 0 SBT B:44% % 4
INOLONER, B LOBRETFERERMT S, v HATRAKSY, BonzEHE, & EiiogEes
H5o

R, HLABAFRMES v ML TE, ERX—A—0Aa%Z5T, WA —7—Td [ARNIHIEL
7o) HEDFEEE o TWvh, HLA IR ANERZEDYRD 5 2 L IZEMOEETHY, BANTOHBHEESDSH
EVLEGBETFHEEEL, ZOERRREHETRLEETFEROMGELBRL VL 0%, BETF
ZEROEHIC L WM D 5 BETHOMEEL S, [HAANTHIITEEDO —FEVEETR] 55 EE
WCBERZIRT 5, LVIMBRIRICH25,

CONE, BRA—I—, 2—H%—, WHIZL > TRE ZBED—2IF ambiguity GRIIAEE) TH 2, kb
77 AL 2HETH B0, BIFMEED SBT #:TH > T ambiguity ZFET 2. ZOMOFETIITS
AR =T =T OREMER, BRI T HHREELZBIRT 52 LT, BT REBETFEREERT 2
PLEPHTL 255, ZOBROFESF v OB TH 5 LIRS, £RLHS ambiguity % AR, EiZ,
4 THEHD X 912 Nomenclature I IZFHEFIBEFE IR TW S,

bI)—ODMEIX, ¥ZFTR [HARAN] 355 ThHb, BETCHRSA TV 2 BETFHOBEREL,
EIN TOHIRAECHRE L -BREED S, BHRIARL TS EREONS, 72, 43T THAA] ¢ LTIRE
DPo TRV, THRADS] TiEd2BEOHE CHEET A RETHOIHV D, ERbECIREET
5

[EZETHETNELVOR?] 2FRTLF—T7—FE LT, [EIHE:], HERAE], 2LT [art
YHR] BUBETHILEER D,
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HLA 1 EV JRMOTEL MEEE
JIEIEPN

BRI RIZATZERT

213 1990 £S5 KEBWRAED HLA BIETF 57 A Y I HFW iR VAT AORBERBL, 95FIC~vf s
YA —FL— P eFHLSSOEILL BT [ €Y FREDOHBIIRI Lze ZORED 96 4E2°H HLA ¥
Ay FEBOMBERTZ BB L. 51299 FICANSHAEREEML LT [Y— 45— HLA-DR] ®
BYERAT ZHE Lz Z0%, 2—F—200FELRISX THROIA ¥ 7y T2HEP L, FEE2 BT,
F72, RENROM ERLBEEORELR L, RERTOREZPWRICEN L TE72, BIETIMIRAEOERIE
HEHALL7-E ROy AV FREE2ERL LT, £16 MEHORE - BWELHERTL TV 5,
HLA % 4 ¥ v 7853 BN EETH DT, —EDMEOHGMZHEL, ZoHGOMELZR
5 AHEIC, YHTREGERPOBEE TEUTOL) RN TED TV S,
1) BEALEFZ: WEmaEY, BEa 7 NOBE, Tu—T DR ) —= v FEORBIEETT) .
2) BLEELYE. BUSEIRASHNY, AFZERT & BLEOHE TR L BERREICEO X, FHEOMEHICEL X
THIP L HESN = 27 VERZIT> TWhb,

3) BRRE SEEHERIHY, BEERER RERR BHERBRONBRBRZITV, TNTORE
WA LRI IS,

4) BEWRT: DREEEEHIEY, ZE WREHORE, ROBEEXEEZTI.

5) Z—F—3PiE: SWEEEERFROL 2D, BRIELEE L TOHE. HEISEIE LGSR, #
VEESICE T A2 EBICNIET 5. ShHOBHREFRBOKE, HMBBEFICENEDL T,

DTS BNTIREROM L2 BESEWIERZ B L RS EE 2 SHLTWS, TOZ L
0, EOEBEZATErOZBIICIHEST 2 2 LATEET, XVBEORVHEEHESTRRE RS EEZTY
%o

Ky VBRI AZBOTIE, &7 EHORLOREBRE D L2, Lok s BaiE, ®aRER, Mamio
Z—F—IHEICOWT, ERE T LALRBLBATAE LB, SHCEREOEMEREMET 5720D)
WEIZOWTHRAM Lz,
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FEABMNICIL Ul HLA 94 EV J5ED=ER
KPS

RREERERAY  BGHRBRZE 5 F s

HLA % 4 ¥ ¥ 71213, HLA OHEEOME 2 Il 72 &% Fv TiT % 9 MiF#FE: L DNA 8 2l
$5DNA YA Y TERH L. DRI X VITRbTRZMFEXN TR, 7oREOSEEEZRNT2E0
BERTAYZNLRERIKRE VY, 7oRMENEOREES, NAF7 v & ICHRT 2 HESHEPEROBE
T, EEEREOMENPS, REICTOMBEMIINL 7Y, BED HLA ¥4 ¥ 2 71 PCR 2 W27 )
LABETFHIEL 2O ER—ZIZL72DNA ¥4 ¥V ZFHEICEDL) 9D 5,

HLA BEFHROZSERIWO TELEEHETH LA, DNA ¥ A ¥V 7 Tik, SRIERTL IV (2T
ATBIEFTIEH2, E3TrV Y, 795ANBETFTRELI V) 2y 7y M L@ TRbhs,
ZROMMPE L LT, SSO, SSP, RFLP, SSCP, DSCA, SBT % YO EBRORL 2 HENH Y, FROFIEAL
ZZDNAZAEY 7 Fy M THRMENTVUIHRTH S, TNODOFEZVLERFROF Y ML, HiEHk
BARICHRS 2 RATL EIDH Y, 7254 CV BT LM, B, %71, BHTLE A IHEEREND
b5, =%, HLAY A ¥ ZOHE LCiX, BHE(CEHESMBEHE, SBIEZE)ICBITIS FF—/LI ¥y
MER, EEZFROMAED, R RERZENZE, RIERHEOMILER, 7275 V%, NEEES
WEE)TOREZERH P, TREFNCBVWTROONE Z L ¥V FBERLTLIR—TIERL, kY
BhoTwWbEEZR D, '

WoT, AT RATHIBE, TOMBAEMICE LS A Y IBELRED, »OIX T 5—2 v
ARZRLI2TERRF Y POBREFTRIRETHY, H—DhEHRTHHWS HLA ¥ 4 ¥ ¥ 7 I2xn
RBLEIRTIE RV T2, DNAY A E VS ORREPRIZTEERZZE L 0D, ZOBESRLITLI 2 LW
HThbd, KYUVRIILATRENLDEIZOWT, HLA # 4 ¥ ¥ FOE#LE 8T 25,
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CURRENT IMPACT OF HLA MATCHING IN ORGAN
TRANSPLANTATION

Gerhard Opelz

Department of Transplantation Immunology, University of Heidelberg, Heidelberg, Germany

More than 300 transplant centers in 45 countries are partipating in the international Collaborative Transplants
Study (CTS) and data on more than 250.000 transplants have been recorded. There has been a remarkable
improvement of transplant success rates over time and this has led to speculation that the use of new, improved
immunosuppressive medication may have eradicated the effect of HLA matching. This argumentation was
further supported by high success rates reported for kidney transplants from live unrelated donors who presum-
ably were not matched for the HLA antigens. As a result, it was even speculated that shorter cold ischemic
preservation times of cadaver kidneys would allow the transplantation of HLA well or poorly matched grafts with
equivalent success.

An examination of cadaver kidney transplants reported to the CTS study since 1995 shows that HLA matching
continues to exert a statistically highly significant effect on graft outcome. Both the rate of acute posttransplant
rejection as well as long-term transplant half life are affected. However, the magnitude of impact is reduced
compared to results obtained in the 1980s. For transplants done from 1995-2002, we project 20-year graft
survival rates of 44% for grafts with 0 HLA-A+B+DR mismatches and 27% for grafts with 6 HLA-A+B+DR
mismatches, and corresponding half-life times (for the period following the first posttransplant year) of 17.6 and
11.4 years, respectively. It has long been recognized that the effect of matching is pronounced in patients with
high PRA. Importantly, our recent data obtained in approxiomately 4000 transplants show that, among patients
without preformed lymphocytotoxic antibodies, the HLA matching effect is very strong and highly statistically
significant in recipents with a high pretrans-plant sCD30 (soluble CD30) content, whereas the effect is small and
only of. borderline statistical significance in recipients with low sCD30. Thus, routine pretransplant testing for
sCD30 should be performed in all patients on the transplant waiting list. The introduction of molecular HLA
typing has resulted in improved typing quality and this can be shown to be clinically relevant especially for HLA-
DRB. Moreover, with the aid of molecular typing it has been possible to demonstrate a significant influence of
HLA-DPB and of allelic specificities at the HLA-DRB locus on the outcome of kidney retransplants. Even very
short cold ischemic preservation of cadaver kidneys does not eliminate the HLA matching effect. Unquestion-
ably, poorly matched kidneys obtained from living donors fare much better than poorly matched kidneys obtained
from cadaver donors. The reason for this difference may be related to the fact that all live donors are carefully
selected as being healthy with good kidney function, and the absence of a deleterious influence of brain death on
kidney function in live donors. Importantly, even in the recent data, the success rate of HLA-identical sibling
transplants by far exceeds the success rate of any other type of transplant. Among transplants from unrelated live
donors the number of HLA well matched grafts is small; nevertheless, the CTS data show that well matched
transplants perform better than poorly matched grafts. In addition to a significant effect of HLA matching in
cadaver kidney transplantation, the CTS data show a significant effect in heart and lung transplantation. The
situation appears more complex in liver transplantation, where a significant impact of the number of HLA
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mismatches is found on the incidence of acute rejection episodes but not on long-term graft survival. There is
suggestive evidence that liver graft recipients with certain underlying diseases my be subject to an HLA-
restricted mechanism which may favor long-term graft loss, possibly due to virological infection and disease

recurrence in HLA well matched recipients.
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SS-1 1)
ABO-Incompatible Kidney Transplantation

Kota Takahashi
Division of Urology, Department of Regenerative and Transplant Medicine, Graduate School of Medical and Dental

Sciences, Niigata University

Humans have two major transplantation antigen systems, the ABO and the HLA system. In bone marrow
transplantation, the latter is more important than the former. In solid organ transplantation, the ABO system is by
far more important while the HL A system plays role.

The ABO system has received little attention in organ transplantation to date because ABO-incompatible
transplants have been avoided to prevent humoral rejection due to ABO-incompatibility.

As of January 2003, more than 230,000 patients in Japan were receiving hemodialysis, 30% to 50% of whom
were waiting for a kidney transplant. However, in contrast to the situation in the United States and Europe, kidney
transplantation is uncommon, because of the small number of cadaveric kidneys. As a result, living kidney
transplantation is performed in as many patients as possible, even in ABO-incompatible cases.

We statistically analyzed the data for 441 ABO-incompatible living transplantations that were carried out
between January 1989 and December 2001 in Japan. The figure indicates the outcome in these patients. The
short-term graft survival rate is less favorable than that of ABO-compatible transplants due to graft losses of acute
humoral rejection such as delayed hyperacute rejection. Contrary to our initial expectations, however, the 10-year
graft survival rate shows no statistically significant differences between ABO-compatible and incompatible
cases.

ABO-incompatible transplants do not fail as frequently as was initially expected due to chronic rejection
despite the fact that surface blood group antigens from vascular endothelial cells in the graft are constantly
exposed to the blood from the recipient. This observation suggests that humoral rejections due to interactions
between ABO antigens and antibodies do not occur once accommodation is achieved and that the relative

Patient Survival and Graft Survival Rate
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importance of the influence of non-immunological factors vs that effect of immunological factors increases as
time goes by after transplantation.

This paper reports some of these new findings which are inconsistent with our earlier expectations and
discusses ABO-incompatible kidney transplantation based on these findings.
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SS-1 2)
Hematopoietic Stem Cell Transplantation: Overcoming the HLA
Barrier Current Status and Future Directions in the USA

John A Hansen
Fred Hutchinson Cancer Research Center and the University of Washington, Seattle, WA, USA

Major advances have occurred in the field of allogeneic hematopoietic stem cell transplantation (HSCT) over
the preceding 25 years. Improvements in safety and efficacy of transplantation have come from modifications of
the pre-transplant conditioning regimen, graft modification, better supportive care and more selective immune
suppression therapy. Innovations in the administration of cytotoxic therapy and the development of alternative
low intensity conditioning regimens have been successful in reducing toxicity and transplant-related mortality
(TRM). These advances include the monitoring of busulfan (BU) plasma levels to target an effective dose and
limit unnecessary toxicity and the substitution of fludarabine for cyclophosphamide (CY) as a primary immuno-
suppressive agent. The introduction of new reduced intensity conditioning regimens capable of achieving sus-
tained donor HSC engraftment without the use of high dose cytotoxic agents and myeloablation has been another
important advance. These non-myeloablative regimens have been very successful in further reducing TRM. Their
utility has been demonstrated for certain hematological malignancies especially “slow growing” diseases such as
lymphoma, chronic lymphocyte leukemia and multiple myeloma. The use of growth factors mobilized peripheral
blood cells as a source of larger numbers of HSC has reduced incidence of graft failure, shortened the period of
transplant associated pancytopenia and mitigated risk of infection. Survival rates for certain patients with marrow
failure syndromes and hematological malignancy approach 90% at five years following PBSCT after condition-
ing with targeted-BU+CY. These optimal results however have been limited to patients with an HLA matched
related or unrelated donor. Current established regimens have not provided adequate immune suppression for
patients receiving HSCT from HLA mismatched donors. Transplantation across the HLA barrier is complicated
by an increased risk of graft rejection, delayed graft function and more severe graft-vs-host disease. Newer
immune modulating agents showing promise in phase I/II clinical trials include mycophenylate mofetil, rapamycin
and selected monoclonal antibodies.

Encouraging preliminary results have been recently reported for HLA mismatched HSCT by a few groups.
One approach has been the grafting of mobilized PBSC depleted of mature donor T cells. To secure sustained
engraftment, patients receive increased intensity conditioning prior to transplantation. Other groups have re-
ported success in transplanting umbilical cord blood cells (UCB) across HLA barriers. These transplants also
require more intensive conditioning, as well as the transplantation of relatively large numbers of UCB. The latter
is usually possible only in younger patients.

In summary, overall clinical outcome results of HSCT for patients with genetic disease, marrow failure
syndromes and certain hematological malignancies have improved dramatically over the past 25 years. Five year
survival rates for patients transplanted from an HLA matched sibling or unrelated donor have increased to > 80—
90%. These improvements have come from improved supportive care especially better prophylaxis for fungal and
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viral disease, and the development of new approaches for mitigating the toxicity of myeloablative conditioning
results. More widespread use of HLA incompatible HSC will require access to more selective immune suppres-
sive agents capable of modulating the host and donor alloimmune response, and facilitating immune tolerance
without causing broad suppression of immunity. The need to find more safe and effective methods for extending
the benefits of HSCT to patients lacking an HLA matched donor is the major current challenge facing immunolo-

gists and transplant physicians.
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The significance of HLA on the control of GVHD in hemato-
poietic cell transplantation through Japan Marrow Donor
Program. — Present status and future prospect in Japan —

Yasuo Morishima

Hematology and Cell Therapy Aichi Cancer Center Nagoya Japan

Hematopoietic stem cell transplantation from an unrelated donor (UR-HST) has been established as one mode
of curative therapy for hematological malignancies and other hematological or immunological disorders. Japan
Marrow Donor Program (JMDP) facilitated UR-HST in Japan, and more than 4,700 UR-HSTs have been
performed through JMDP for these 10 years. The high mortality after UR-HST due to severe acute graft-versus-
host disease (GVHD) and its related complications are still barrier to the improvement of patient survival and a
cure. The induction of the graft-versus-leukemia (GVL) effect to reduce leukemia relapse is considered one of the
advantages of allogeneic HST. These transplant-related immunological events are affected by the disparities of
major and/or minor histocompatibility antigens between donor and recipient.

In the analysis of UR-HST through JMDP by the study group for the histocompatibility of UR-SCT, it has
become evident that almost half of cases have a difference of HLA at the allele (genotypical) level among
serological HLA A, B and DR identical pairs, and that, HLA-A B genotype disparity influenced to acute graft
versus host disease (GVHD), chronic GVHD and survival remarkably. HLA-C genotype disparity influence to
acute GVHD, and synergistical effect to HLA-A/B or DR/DQ was observed. HLA-DR/DQ genotype disparity
showed a minimal effect to acute GVHD and no effect to survival. No significant association of leukemia relapse
with HLA disparity was observed, although HLA-C disparity tended to affect to leukemia relapse in some
leukemia. Multiple mismatch of HLA locus reduced survival rate in leukemia cases. Thus, the role of HLA class
I allele in unrelated BMT was elucidated. Notably, HLA-C alleles had a different mode from HLA-A or B alleles
for acute GVHD and survival, and killer Ig-like receptor (KIR) incomatibility in relation to HLA-C epitope
matching was related to acute GVHD and survival. This finding suggests that NK cell causes acute GVHD
through KIR.

There exists some controversy over the HLA alleles responsible internationally. Non-JMDP groups showed the
importance of HLA class Il matching for acute GVHD and survival. The study of Hematopoietic Cell Component
in International Histocompatibility Workshop (IHWG) elucidated important findings of allele matching in ethni-
cally diverse transplant populations. Firstly, the distribution of HLA-A?2 alleles and the combinations of HLA-A2
allele mismatches were not random. This information is useful for international donor searches to find suitable
donors for UR-HCT. Secondly, HLA-A*0201/A*0206 mismatched pairs had significantly lower survival than
HLA-A*0201 matched pairs. This result suggests a molecular basis of HLA allele matching to transplant-related
clinical events. Further identification of permissive HLA alleles or mismatch pairs, non-permissive HLA alleles
and minor histocompatibility antigens is essential for understanding transplant-related immunological events and
for improving clinical outcome for UR-HCT.
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Significance of HLA-DR 15 in acquired aplastic anemia:
its relationship with a slight increase in paroxysmal
nocturnal hemoglobinuria-type blood cells.

Shinji Nakao

Cellular Transplantation Biology, Kanazawa University Graduate School of Medical Science

Aplastic anemia (AA) is a syndrome characterized by pancytopenia and bone marrow hypoplasia. Although its
etiology is still unknown, immune destruction of hematopoietic stem cells have been considered to be the most
important mechanism of AA, mainly based on high response rates to immunosuppressive therapy (IST) such as
antithymocyte globulin (ATG) and cyclosporine (CsA). There are two important findings that support immune
mechanisms of AA; one is a high frequency of HLA-DR15, and the other is a high prevalence of patients showing
an increase of blood cells deficient of glycosyl phosphatidylinositol (GPI)-anchored proteins such as CD55 and
CD59 in AA patients. The presence of a small number of GPI-anchored protein-deficient cells is considered to be
derived from a hematopoietic stem cell that has a PIG-A gene mutation and escapes an immune system attack
against normal hematopoietic stem cells. However, roles of HLA-DR15 in immune mechanisms of bone marrow
failure and in the expansion of such paroxysmal nocturnal hemoglobinuria (PNH)-phenotype cells remain
unclear. To clarify this issue, we recently studied 181 AA patients for the type of DRB1 alleles and relationships
of each allele with the presence of a minor population of PNH-type blood cells, and response to IST. Among 26
different DRB1 alleles, only the frequencies of 1501 (15.6%) and 1502 (22.8%) were significantly higher than
those of the control population. When the frequencies of each DRB1 allele were compared between 94 patients
possessing a minor population of PNH-type cells (PNH* patients) and 62 not possessing such defective cells
(PNH- patients), the frequency of DRB1*1502 was significantly higher than the normal control in both PNH*
patients (22.8%) and PNH- patients (22.7%). In contrast, the significantly higher frequency of DRB1*1501 was
only observed in PNH* patients. In the univariate analysis, both DRB1¥1501 and PNH-type cells predicted a
good response to IST with an odd ratio of 6.74 and 6.70, respectively while DRB1*1502 did not (odd ratio =
0.65). Multivariate analysis showed that only the presence of PNH-type cells predicted a response to IST
including ATG with or without CsA while only DRB1*1501 was a predictor of response to CsA monotherapy.
These data indicate that although both DRB1*1501 and DRB1*1502 contribute to the development of AA, their
method of contribution may be different, and in fact, it is the presence of a minor population of PNH-type cells
rather than the allele type of DRBI that is essential for the prediction of a good response to IST in AA patients.
Possible roles of HLA-DR15 in the development of AA will be discussed.
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Molecular Genetic Studies on Behcet’s disease

Shigeaki Ohno", Nobuhisa Mizuki?, Hidetoshi Inoko®

1) Department of Ophthalmology and Visual Sciences, Hokkaido University Graduate School of Medicine, Sapporo,
Hokkaido, Japan, 2) Department of Ophthalmology, Yokohama City University School of Medicine, Yokohama, Kanagawa,
Japan, 3) Department of Genetic Information, Division of Molecular Life Science, Tokai University School of Medicine,
Bohseidai, Isehara, Kanagawa, Japan

Until about 30 years ago, Behcet’s diseases was thought to occur accidentally, and nobody suspected the
presence of genetic predisposition to this disease. We started our study in 1970 to investigate the responsible
genes which predispose the individuals to develop various intraocular inflammatory diseases such as Behcet’s
disease. Our initial attention was mainly focused on the human major histocompatibility complex genes of which
gene loci are located on the short arm of autosomal chromosome 6 (6p21.3).

We found that Behcet’s disease is closely associated with HLA-B5 or HLA-B51. This association was later
confirmed not only in Japanese but also in other races in the world. The recent molecular genetic studies have
revealed the significant association of HLA-B*51011 and/or HLA-B*5108 with Behcet’s disease.

Our present studies are now in progess to investigate pangenomic associations with this disease by pooled
DNA method by utilizing 30,000 microsatellites in all chromosomes.

In this presentation, the details of our past and recent data on the molecular genetic studies of Behcet’s disease
will be reviewed.
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Functional analysis of the NFKBIL]1
gene product, | kappa B-like (IKBL)
protein.

O Hiroki SHIBATA, Michio YASUNAMI, and Akinori
KIMURA

Department of Molecular Pathogenesis, Medical Research Insti-
tute and Laboratory of Genome Diversity, School of Bioscience,
Tokyo Medical and Dental University

We have previously mapped an HLA-linked susceptibility
locus for Takayasu arteritis (TA) to the class IIl/class I
boundary of the HLA region. A candidate polymorphism
screening of the TNF-MICB gene interval revealed four
SNPs in the upstream sequence of the NFKBIL1 (IKBL)
gene. By a DNA conformation analysis, five alleles (or
SNP-haplotypes), IKBLp*01 through *05, were observed
in Japanese. Because the association of the allele IKBLp*03
with TA was confirmed, NFKBIL1 might play a role in the
onset or progression of the disease. Accordingly, the present
study was conducted to examine the function of the gene.
IKBL mRNA was found ubiquitously in the human tissue,
while it was enriched in the testis. Although IKBL shows
amino acid sequence similarity with I kappa B, we could
not detect the I kappa B activity of IKBL on the NF kappa
B-dependent transcription by luciferase reporter assays.
On the other hand, when the fluorescent protein-tagged
IKBL was expressed in HeLa cells, it accumulated in
nuclear speckles like many other factors involved in RNA
processing in clear contrast to that I kappa B is known to
be localized in the cytoplasm. We, then, attempted to iden-
tify proteins interacting with IKBL by yeast two hybrid
screening. One thousand clones appeared positive for in-
teraction with IKBL among 16 million cfu of testis cDNA
library. One of the genes isolated repeatedly encodes a
nuclear factor involved in the splicing of mRNA, suggest-
ing a role of IKBL in regulation of RNA processing.
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SLA 35X | BILFREDY / Li&EEh
—TRIM15-UBD &I FEDEHFT—
Genomic structure analysis of a 238 kb seg-
ment Between the TRIM15 and UBD genes
in the SLA class | region.

O ERHT, WHkRT, MRk, HTER
WK R F A b

BxiL, Ty MNORFEBEOWEMEZERT S &
& 312, MHC SR OGBS IS 3 2 BIZTFEHO LB
7 ) WENRITD 728, 7% MHC (SLA) #HEBO 7 /) A
EREBFIENEZ, 79 VADTV—TLEBIZHEDTY
b0 TH(5—VKRTAL VR)DBAC 54 TFY—DARY
Y—=rZI2kY, 1.1 Mb® SLA 7SR 1#EBO T~
FA4 Ty TEERL, B2 BOREZIIBVT, Gt
B SLA 7 5 A 1 B Z&E# L, HLA-C £ HLA-E
BIZTFRICHY T BB 5 8o BAC 7 u—v
OYEFFHPE & BT IOV THEZ Lz, S0,
25izFu X 7HO HLA-J & MOG #&=TICHY T 55
WICAETS 220 BAC Z7u—{iZowTyay M7
VBRI AY— IV VTR TR0, 3BT, Thb
¥ 238 kb OIEERHICOWT, HLA 7 5 A I HBOR
Fl & el U CRE T 2 AT o 720 Z ORGSR, GBI L
727 % OBRERNCIZ, &b i 7Ho TRIM1S 2
5 MOG , GABBRI, UBD % CO#BETHFETNL TS
CERHLDII 0T TRODEBRICHYET S M EE
DEXIZ640kb ThHholzo 2D 640kb DL + DFEIIC
1t HLA-A, HLA-J, HLA-K, HLA-H %2 £ ®, HLA 7 5
2 1 BIEFIPBELHFEELTV LD, SHBNT 21T 72
SLA 7 9 2 I 2z 5 @ HLA Iz SLA
7 5 A 1EETF LA Z R TRINZEE L2\ LAVR
ENi. Tabb, HLA-A BEF2E&HH 370 kb OH
AT ¥ TIERBLTWASEZEPFHLNIC R o7,
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Analysis of polymorphisms in the MHC
class | genes from rhesus macaques

O Yumiko Takahashi, Michio Yasunami, Akinori Kimura

Department of Molecular Pathogenesis, Medical Research Insti-
tute and Laboratory of Genome Diversity, School of Bioscience,
Tokyo Medical and Dental University

Infection of simian immunodeficiency virus (SIV) in rhesus
macaques is an experimental model for the development
of vaccines against HIV/AIDS. After inoculation of virus,
some macaques develop to viremia and T cell depletion,
while the others do not. Difference in the susceptibility to
the infection may be determined at least in part by class I
MHC polymorphism because class I MHC-restricted cel-
lular immunity against the viral antigens is induced during
the elimination of the virus. The aim of this study is to
characterize the MHC polymorphism in a macaque colony
in maintained for experimental analysis in Japan. Because
the class I loci have been multiplicated during the evolu-
tion of the Macaca species, we employed a reference strand
medicated conformation analysis (RSCA) of cDNA from
B-LCL or peripheral blood leukocytes to estimate the num-
ber of expressed alleles and to investigate the variations.
We detected one to seven Mamu-A signals and two to
twelve Mamu-B signals from each individual, indicating
the number of alleles was variable among the individuals.
Data from a common sire and his offspring revealed the
haplotype combinations of alleles were segregated in the
pedigree; a haplotype consists of 3 Mamu-A and 4 Mamu-
B alleles, and b haplotype consists of 2 Mamu-A and 5
Mamu-B alleles. Sequencing of cDNA clones from a few
individuals revealed many new alleles except for one
Mamu-A alleles (A*08) and two Mamu-B alleles (B*36
and B*45), suggesting the immunogenetic background of
Japanese colony is different from that of US colony.

4
Analysis of HLA-DRB 1*090 1-binding
HPV-16 E7 Helper T cell Epitope for
Therapeutic Usage of Cervical Carci-
noma.

O Mitsuo Okubo, Ranko Hirata, and Hiroo Maeda.
Transfusion Medicine and Cell Therapy, Saitama Medical Cen-
ter, Saitama Medical School.

Objective: Human papillomavirus (HPV) type 16 E7
proteome was shown to play a critical role in cervical
carcinoma, which is considered to be an target molecule
for therapy. Although CTL responses to cancer antigens
depend upon expression of MHC class [, it is interesting to
note that the emerging molecular epidemiological data
supports an almost exclusive association of cervical carci-
noma with MHC class II genotype. This study sought to
determine HPV-16 E7 epitopes that would be presented by
HLA-DR to CD4+T cells.

Methods: HLA-DRB1*0901 peptide binding motifs within
HPV-16 E7 were predicted based on algorithms. DR-bind-
ing assays were performed using HPV-16 E7-derived syn-
thetic peptides with B-lymphoblastoid cell lines which
were homozygous for HLA-DR. After incubation with DR-
binding peptides, helper T cell frequencies were analyzed
in the patients whose HLA and HPV genotypes were
confirmed. Also cytokine secretion profile of peptide-stimu-
lated CD4+T cells was analyzed by flow cytometry
Results: We determined that E7d61CDSTLRLCVQ-
STHVDIRTLS8O0E was bound by DRB1#0901. An increased
frequency (0.3-2.4%) of type 2 helper T cell (Th2) prone
responses was found in DRB1#0901-positive patients with
cervical carcinoma. In addition, T cells form DRB1*0901-
positive patients with cervical dysplasia showed increased
frequencies both Th1 and Th2. We found that when IL-12
was combined with E7d-peptide stimulation in vitro, the
frequency of Th1 responses also increased in the patients
with carcinoma.

Discussion: MHC class II molecules and helper T cells
should play an important role in the immune responses
that cervical cancer patients make to HPV antigens. We
defined the HPV-16 E7d peptide as an HLA-DRB1*0901-
restricted helper T cell epitope. This epitope might use-
fully be incorporated in an HLA-based peptide for preven-
tion women from carcinoma development.
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Linkage disequilibrium of genes in the
HLA region

O Michio Yasunami®, Hiroki Shibata?, Megumi Takahashi?,
Masao Ota?, Yosihiko Katsuyama? Akinori Kimura?

1) Department of Molecular Pathogenesis, Medical Research

Institute and Laboratory of Genome Diversity, School of Bio-

science, Tokyo Medical and Dental University

2) Department of Legal Medicine, Shinshu University School of

Medicine

We have mapped susceptibility loci for several diseases
such as Takayasu arteritis, type I diabetes and rheumatoid
arthritis to a 70kb-long interval between TNF and MICB
loci in the HLA region. Recently, it was reported that
SNPs within that interval were in nearly complete linkage
disequilibrium (LD) forming an LD block, at the boundary
of which the strength of LD dropped steeply. This ap-
peared inconsistent with the well-known existence of eth-
nic-specific HLA-A-B-DR haplotypes due to the strong
LD between the HLA alleles extending longer than 2Mb.
In the present study, we examined LD between alleles of
markers in the HLA region, especially those in the TNF-
MICB interval, in Japanese. Polymorphisms of LTA (in
IVS A252G) and NFKBIL1 (in the promoter) were chosen
as anchors within the TNF-MICB interval. Extent of LD
was evaluated by coefficients D’ and 2 which were cal-
culated with estimated haplotype frequencies. The LTA
252G allele showed strong LD with HLA-DRB1*1302,
TNFAp*A, TNFa*105, IKBLp*04, IKBLp*05,
C1_2_A*236, HLA-B*4403, HLA-B*4601, HLA-B62
(*¥1501, *1518), HLA-A*3303 and HLA-A*0207, indicat-
ing LD in this region extends over 2Mb. Analysis of LD
between NFKBIL1 promoter and HLA alleles revealed
that the LTA 252G allele was carried by two haplotypes
commonly found in the Japanese, HLA-A*3303 — B*4403
— IKBLp*04 — DRB1%#1302 and HLA-A*0207 —
B*4601 — IKBLp*05 — DRB1*0803, while that the LTA
252A allele was on the other common haplotypes such as
HLA-A*2402 — B*5201 — IKBLp*03 — DRB1*1502
etc. The difference in LD coefficients for various. HLA
alleles suggested that the length of LD block varied de-
pending on the recombination events among the HLA
haplotypes during the population history.
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RSCA EZHAATZUILBHET—FX—X
(MDB) DBiF

Development of RSCA Migration Database
for Japanese alleles

Bl

Ot 1Y, ZEHHEEDY, Al 3F2, BIREY, &iF
O CARY, REERD, ANESD, ®ll PP

1) FUERASAER 27 W I s e S I A o % 20

2) 74 =7 E—FERFEL MBU

3) R ER MR EHG R BAT 0T

[B ®] PCR-RSCAEFv F2Hw, HAADA, B,
KU DRBl #2574V T5EOEBELRLHEERANTY
NV OBEEEHIER R % BIAF MDB ([SHAATHEARAT UV
MDB %53 5,

[F E] B 1-3) WCBfEsE SN -BHARANT VU IVEEE
EEEIC, HLORCREEOT7T INEZET /50 VH
K, A:12, B:15, KO DRBI: 10 ®Ft 37 k% ER
L, WM& LUCTRESR 59 Bk% 2 ik D ALFexpress &
[Fl¥%fEH » RSCA-A,-B,-DRB1 ¥ v F U ALFWin %
W%, B MDB IZRIIED B ARG R O
E7VILVOBEEMEEZRD, Th—BRHTIVIIOWTIE
HLA-Typer V7 ML) ¥ 4 ¥V 7 RATv, EBREZES
ZHET L7z,

[ R] E#Ho7VVEEAHMELZ 100% & LHE,
AREHERZHAATZHAAR MDB ¥, A RO B i
100%, DRBI i%99.6% ®HANT VIV % {BREHE S 53,
BEfE MDB IZIEE N TV 3 ODFHLT U VOISR VIR
Ao 7272012, B RO DRB1 TENENR 2% K
C1% DT ) VIZOWTBEESHRRR o7, BE
N7 UNIZBRE L7254, A*2601/02 KUY B*5101/02
BBEEREICX D HBFRHETH o7z, $72, A*0201
KUY A*0207/15N, A*03 7 Vv—7 KO B*4002/03,
DRB1*0403/06, DRB1*1301/02 1Z2W"T % ¥ 5l R & 72
BAVBE SN2, —7F, HF MDB OBB)EME & B
L, B*4006, B*1503 K& Uf DRB1*1405 TixieEAEiE
iz, 2?9 H B*4006 K U° DRB1*#1405 22w Tl
V— s T AR S, MDB BRI L, Fh
Zintron2 H B\ i exon2 12 1 HEDOFEAD 5 WIZEHR
ENETYNBHARATIEIEERTHSZ L 2R LT,
[ =] ARUBEICZBWT, RSCA #id 1 k0=
DATIET U INVEHOBEEMEOEIGRE#HPAICAL Z LA
HY, P~BREBEEOHLA ¥ Y T HETH B, —
%, BEAEMDB ICSFENhTwWaB 7YV EIZR R 2BEE
B RTT7TINUFEEBEINTE), REEFRTI NV
FRRICBYFLEN L HFETHHLEZDND,

1) Tokunaga K. et al. Immunogenetics 1997; 46 (3) 199-205

2) Tanaka H. et al. Clinical Transplants 1996; 139-144
3) Nakajima, et al., MHC 2001; 8 (1) 1-32
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HEREB CHEE TN HLA-null allele [T
2ULT

HLA-null alleles were found out in routine test-
ing

O WOE&ET, BREALY, WHMT, EARET,
AT, HREM, KINER, FRRE, ERmE,
ERETEAT, WMAME=RR

BRRR TR > 5 —

[I3U®IC] HLA-null allele ix HLA #fzTHAEORE
2D HLA 0 FORIBRETH ) H NEHETRS
N5, REOMEFEW I A ¥ 7BV, HLA T
5 A4 TORMED SHUEDHFAET 51379 Td 5 252 R
W ETHRHENS, 41X HLA-null allele & # % 5
N3 3PERBL-0THET S,

[ &] HLA OliE#5 4 ¥ 2703, RS B
HREAVHRIE N LA 260 L 2 E¥0ES6I1CE 5 LCT
BT kol /2, MEEMI A Y 7V TRIERE R
o 7HURICDWTIE, RSO B MBI Id 41 S Hih
L 7z gDNA % fiv» PCR-MPH % 0OF PCR-SSP #:12 & ¥
DNA % 4 ¥ ¥ 7 %477 572, BIZ SBT #i TR
IO RMERT % E L null-allele OKHE % FAE L 72,

(# R] WHOKE, SEERLZ3HIE A24null,
B13null XO*B58null & 2 50, 3H)E D IMiEFEK S A
¥ 7 CIEEERE LD 57225, DNA ¥ £ ¥ v 7 Gl
R 5Z PR, SBTHICBWTIE, #h2niadin
FNCERDA SN, B58null iZ 366 FH OEE G 73k
LTEY, ZhUBEDOT I JEBEEHRIZL 5 THLA H5F0D
BESEL 2o null 2%k 572 # % 5Nz, A24null
KO B13null D EIZO W CIEHBIEERES TH 5,

(£ =] SBHLA ¥ ¥ 2 7 EMESRHS LY 7h
5 DNA % £ ¥V 7 ~BA7T 2K TV 575, DNA
Dy 4 ¥y 7iziziud HLA-null allele i3 RE X3
TREEEYD 5o Yt ¥ —I2BWT HLA-null allele 1
B 14410 A~FR ISE3 HETDS » AR 1140 #)
36 (0.26%) MIBEN-Z LIZEETHLEEZ D,
BB FF—RBHIMIC HLA-null allele 253 %354
i3 GVHD FHMDI ANy F i b0, BIEROBRE L
FJ—o HLA BIERRE CIIMEFRN 5 1 ¥ ¥ 7 % £
L, MIlBICEET 5 HLA 5T OMRSLETIEZVh L
Z25,
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RAET HLA JiiED R IR0/ Wr E(CHEH
S NI £ IR EE % & M /) iR e A E
(NAIT) @ 1 FER

Case study of neonatal alloimmune thromb-

ocytopenia (NAIT) due to platelet associated
HLA antiboby

O WtERHY, HT BRY,
ik B2, B B, R,

D deiEgER L > 5 —

2) HHEWURERE

3) TN A5k

Hig LY, fEEeE—RRY,
HWHAEY

[B ®] NAITOERER® 1-2& LCTREEOH HLA 3t
BEHRZZHNTVEA, ThE TR EOBREN
HLA WAOREMZEETHL-HE X%, 55,
NAIT & Z#r 3 n/z4:4% 2 0 B0 BRI/ B BVED
HLA 5tk B L0 THET 5,

UE @] HBIRix36:83H, 1,972 g TR, EHAKE
e LTlid, AR MIEA 4.9 5 /Ul 2 EETH 5
720 BICHORERBZ SI3 R E T, BRLRYE, &
BEREEZERDOON Doz, yZu7) v 5125 R
DOMMIEIZAEH 9 HE T 14.0 5 /Ul £ c8mL 7. &
O HLA#IE, A11.1,A24,B62,B56,Cw4,-, BIZIZALL1,
A33,B62,B44,Cw4,- Th o720

[(FEBLUHER] BIB(ER 2 HE) ROBRHLE o/
WIEFEHARKRA 2 MPHA & FlowPRA #:12 & 0 %EHi L
7oRER, PLHLA PRI TEoBREE IR D
PUHLA-A33 % 0% HLA-B44 HifkTdh - 72, Hi HPA #t
iR, BIERICEHETH o720 A3 ORI EH WS
L HLA $iffffiid LIFT-FCM 12X Y, B x 8192
(AHG-LCT # x2048), HI2ix x 16 (AHG-LCT #:k&
)T, B & RIM/ME & @ PSIFT-FCM 12 & 5583
AEBRIEGMEE R L. /2, BIEDPA-IgG 3BETH
0, ZOREFARIZERIN/IME LD HLA-ClassI HuJE & K
B LTW5Z EH MAIPA BB THRINT,

(£ 2] REFIZRESL X OCRMERICKRE S NH
HLA JufRERESF—TH 5 2 &, BIRIM/IMRE D EME
PuR2SH HLA JifkdEEM 2R L7722 25, BHBROH
HLA $ifks NAIT DER &£ 2 57z REBID L S I
BIROMMEBARHTEEZIZES L, rOoLBRIICE
RELOREE > ERT 5 &, BIERATBRETE 255
BhHbHLEZ LN,
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JEMGERSEEBEICSITHAMREE L
ERIREEDE 22 BEREFV/ /09T
>S4 NSRERIT EBIER XETER (GVHD)
HIEICRAD D YA F—HEflESHENFRER
FDIEZR

Analysis of genetic polymorphism between re-
cipient and unrelated donor using microsatellite

markers on Chr.22. — Detecting for minor his-
tocompatibility antigens which causes acute

graft-versus-host disease (GVHD) —

O k4 KfEEY, WMHETFY, & FREY,
BRERED, MDY, BFERY,

1) HHEKFERE SRS TEMRE

2) BHIEA AL Y ¥ — ML

HE T,

(B ®] Bihs, BREZOERKSPEEZ GVHD
(graft-versus-host disease) DFIEZ B 720, BELE
BERftE O HLA 2 @& 8¢ Tirbhb, LA L, EBIC
I HLA 2SEA& LTV AHHEAAEETH-> THEED GVHD
RRETHIEDDY, TORRE LT, <4 F—Hlfk#
HHRERETORBEEVEZEZ LN T WS, TIT, AbF
28Tkt bOEREAE RICHFTET 28 3 BED~ A 7 v
774 M= H— R CRETL RN 217, WHEO
LRIDFERYL, GVHD LAV &2 REHEICHENT T 5 2 &
T, GVHD ICH5§ 5L E 2 bh b~ A F— kit
HEREFOREZ BN E LTEE-REORN 2175 T
W3S, A, 22 FYERICOWTORE 21T o7
(5 &] HABB Y2 240 L CRMGE H& Rt 2
{7572 HLA-A, -B, -C, -DR, -DQ #ZTDZE&E&—, b
L 3—BEFEA—KTHLHIMKEE L, ZOEHER
B 51 M E RS E L. WL, 21 GVHD BEED
0264, MENF1TH, IVEXRSHTHo7. I
SITDOWTE 22 Tt tkEpi Lo 13.0 Mb 225 15.5 Mb
OHFETHRESNYA 20T I4 by — A —8HEH
W, ZEENT%#1T5720 FAM & HEX OR74: 2% 280D
N CEBRLIA—DTI /v —ty b 2HMEZHNT,
BE L RAEE O R —OBEIFERE T h U EBIC PCR L
720 Z0%, HBHN-PCR EY% 1ML L, FETOR
4 LT ABI PRISM 310 GeneScan # WS Mokt %
v, MZEOEZMOEROEEL, GVHD BEREDL
L S R

(BREBIUEE] b 022 FLREMAICE, RIEOH
EENTORWHFRBETIHFELTBY, ToMfEo~
£ 7u¥594 bv—7— 4% (13.0 Mb, 13.3 Mb, 144
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Mb, 15.0 Mb) 12D\ CLREN 24T > 7225, SH—FE
& GVHD REE L oMHBEIE N o7z, T72, 155
Mb fHED< — 4 —T, BELEHEMtEOSL 70t T
54 MEEID—FDS, GVHD 0 ETIiZ 18 4 (69%), 1II
BECIE 84 (47%), IV ETIZ2HM (25%) THhy, £H
—F NS B BHI2oN, GVHD ORI I % 518
AR SN 72. 154 Mb RN~ —% —Tik, GVHDO
BEAS 134 (50%), I ETIZ 54 (29%), IV ETiE 5
H(62%) TH Y, WEEARLE D20, 512155 Mb»
Srux7hHMICHEAZIRL, HEEZHRALFETDH
b
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BARABROH A% #ER Ufc HLAMatch-

maker EXRIBOFENT

The validity of the principle of HLAMatchmaker
analyzed by the antibody specificity patterns
of sera found in Japanese.

O KHEBEZ, AMaH%, Ak B #ETHE
HIlG i — R,  EPAT iR
RERAFTFMAEL > 5 —

[B ®] HLAMatchmaker \387- ¥R 2 1) —= > 7
ZEME IS, RHEAOW HLA Ptk o BEIEET
5 HLA PR 2 BIRTE 20y o4 L LTHERESH
7zo HLAMatchmaker (& PRA 85% L\ o 62 M 12343
BRGNS — 2T L TWBDS, ISR 4o
ECHADURBRIRE X VAMICT 22 e TE S, F77,
HLA OHUFBHEIIREICE WV B2 2720, BRAIMEE
THHLAPMRIC L A HBAETHZ L IEELE L OND,
% Z T, HLAMatchmaker DFERFEBHD—>TH 5 “HD
DHLA #FECHB7I B 7L v b (AAT) o3t
LT3Rz A L2 2P H R AN RDOFRIZB VT D
AERH S5 h, PURRAEE O HLA Bl 5 FFAHUE & He
SNBPEPHEINE PRE L7,

(5 %] AHG-LCT &7 ou ki MPHA 2 &
SHHLAYMER 7 V-V VR EKL, 2L b E
%272 PRA70% LA E®D 56 il & 783 V) V8B E DR
oy — O FUREEICEb oL 2 5N D AAT %
R L7z BiRREE D HLA &% 5 HLAMatchmaker
I2&Y AAT ¥uIx~y FHE, FAEMHELBINL,
AHG-LCT & Z7uu® VRUEMPHA ICL B2 0r<y
FEEML 720 '
(8 R] AAT¥uIzx<yFHERHHLZ47 702
XY FICBCTHEMEE 220 e h o720 AR Z2HH
L7287 70A<yFIZBVTIE 24 BIASBMEE o 72
(B52 %513 6, B39 437 Bl)o i3, HBHGSIEIEM
DEFWEEZ SN TW3 171H, 158T ® AAT HSER & &
Abhs,

(£ %] HLAMatchmaker DHEABAIITE S N Do
7273, BED HLAMatchmaker i3 B-sheet ® 7 I J FE%s
REe o7 BERIIANTVWRVDT, 4% B-sheet DT
IVBEREERIIANLLEYND 5,

11

PCR-rSSO £z ALV IEMMESY 1 E>
4

Serological equivalent typing by PCR-rSSO
method

O REREEAY, PERERD, PEETD, “HCHEDY,
ANIABAY, LIRS, AEFED, ikl

1) TA7—=VIV BIETF - Rkt 5 —

2) HLA Brgemn

(B W] 34, HLA % 1 Y'Y 7 BREIEROHINLE %
BHLWTH T NDY) ¥ SFRICH T 2 MR S 2 5
LCTHRA 2 P08 $ 2 MEHM 5 4 ¥ ¥ ZRESKRE B %Z
HOTWS, LA LYY 7o viability T4 0 R X
D TRWA 5 PRI W22 T TRBISHREIAT b 2T %
bHnZE, ZLOMBERIFVEL V- 72MELRH 5, &
BOH VTV TOREDGWRET, 4°C TOY Y 7 VAREE
WU EE% DNA 24 ¥V 7HER SN TV A, E4E,
Luminex 100 % F\>72 PCR-rSSO #:i2 X % DNA # 1 ¥
YITDFy PAFFREINDL L) ol FIT, &A1
V%7 DNA 2534 7% < fififfi 72 PCR-rSSO #: reverse Se-
quence Specific Oligonucleotide % VT, HEREDIMIE
FWIA Y TRELFA—Y VTV TE A KV 72TV
B, 3 X UYPCR-SBT #%: & OHBICOWTHKRE 21T -
720

(B & 7N AT VI VORNRT V54T
DI, BEUDNA ¥ 4 ¥ ¥ 7 REkE BB L H v
720

MiFFEK 5 4 € > 7H#A: Class I 122w Tid Special
Monoclonal Typing Tray HLA Class I (Oriental), Class
IT iZ2WTid Special Monoclonal Typing Tray Class II
GFRZT I 2T HATIAE Y T 21T o 2

DNA Hlith: {1 L 7-#%2%1% QIAGEN Robot 9604, HliHi
¥ v bid QIAamp DNA Blood 9604 BioRobot Kit (3£(Z
FTrU) RV,

PCR-1SSO #:I2 £ % ¥ £ ¥ ¥ Z#E: Class I IZ2W Tl
LABType SSO A Locus, LABType SSO B Locus Class
M 22w Tidk LABType SSO DRB1 (3127 > 5 A #°%t)
Rz, f#H11Z LABType Visual (Ver.1.0) Zf#ivy, Il
BEHIGR T A ¥V 7 %21To 72

(& R 1004 7VzHCMEEHI AL 7LD
HHETIE, PCRISSO D MIERIBH & 4 ¥ ¥ 7 L IfiE4:
WAy 7 ETOFBEIRBOONEh ol T 20ES
B2 A ¥ 7B viability DR TF2S3BD S5 &
BRI TMITBWTYH, PCR1SSOBETIIHEEICY A ¥



Y TBATR 0

% 72 PCR-SBT % & OB T H MFERHEICE L T—3& L
726

(2 &] Z{0IBICIVREZT)MEFNS A LY
ZICHLT, BEREEICXVRECTERRI A VTR
TRBZEDNDS, REFVYTIVERIBREFELLT
PCR-1SSO ZEDIENRE Y 4 ¥V FIIREFHTH S L
BEbhs,
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H/HE—XEZRAVC HLA BFRYHE
SEDIREY

Examination of HLA genotyping method by
using PCR-Luminex.

O ZHAFREY, ERRMMY, hiRzBHY, T
B OEEY, BHMMEY, K AY

D) W\BRERAY i - BHEsREER

2) 7 2 A TV ARRGEERT BFSER R

S,

(B ®] Z¥kkzREic HLA BEFR (4 ) BE
W REZ 88 ¥ — X3 (PCR-Luminex ) %, #£3#: (Dynal
RELI #) & BHRES L 7z,

[F %] A~AFA» HLA-Luminex (}kR&H5 7 2
B4 TV ARFERT) I, HARICEEY — X% Hvwiz PCR-
rSSO #Ta % PCR-Luminex 12 & ), HLA-A, HLA-
B 3 XU HLA-DRB1 0#EZFRHEZHHNTEF Y M TH
L EREHRHT A Tu—71E, BERANOBEGETHEICE
D& 0.1% Y Lo A HTBEFRAHBI S b & 5 IEREHE
NTWwb, KREICIE, BICA Y74+ —2aFarvkey b2
4% L, Dynal RELI #51C & 0 BEFRIASHEA L T 58
EFHHEAD 350 Btk % 7z, MR LB, 3t
Y— XY EE Luminex1 &, =<V A7 5—-2H8
X7V PRLE1IBETH 5,

[# 2] RBEMKEZ 1%L EERBMREY T, HLA-A,
-B,-DRB1 # AR IC 48 A ETRETH o720 HEE T
OFEERBITH SR TH Y, MEELREZTRT AL T
14 /1 HTHRK 96 MAEDHENWETH o720 HLA-
Luminex ¥ v % H W THEHT L7z 350 REICB VT,
Dynal RELI 12 & ) H5€ S 78R T B & O TR
Molze 72, Dynal RELIBETIERA T v Y aKite &2 %
A*0201/07 R A*0206/10 (DWW Tl A*0201, A*0207,
A*0206, A*0210 LHIBIEh, FERIC A B.DRETIZH
WTAT v ¥ aREPWI L7z

(2 =] MoFETIMELLZoTWS, FEICHLE
{ZFR L O ambiguity GERBIARE) ICOWTIIRE S Tid
WA, THERANT99.9% RECHEFTO 4 HiHE] &
WH AV T VIERTHLLELD. 58, BICHAER
R L, fERELOFRHOFESL, BEMRTORET
HEICOWT HHRET 5,
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FASEHFD HLA DNA 1 EVTICR
FITRECDT

Ve =

Effect of a chimera in the HLA DNA typing

O FIEEARTY, /M BY, EHFE—D, HAKHEF?,
TR =

1) BifER KRR

2) F iy

3) M EEZHEE

(B ®] ABO MERMETE X I 25Eb - EICD
WCTHLA 252 18X027521IDNA ¥ f ¥V 7%
PCR-SSP #:& PCR-SSO B CTEML, 2D¥ A ¥V 7k
R R BRE L7z

[ZE #1] 37 7%, Btk. ZIRMENER, WIEZ Lo
(B &) 7v—¥%4 b2 MY—8ICE 5 ABO MmME D
fEHT T, B EloRINERAS 90.0%, AB #!%%10.0% TH 5
FRIMA S I 74t ) 7 58T DNA 2l L72, HLA
29 A1 &1 % PCR-SSP 3 £ " PCR-1SSO % d b
WCHAE VTR ERML2e TUNVOHZER, FA—F—
PO EINT T ) r—va v 2FIHLTBI ko,
[# $] PCR-SSPHICL327FRX1%4¥Er7Ti,
AV 2—F —HERRENLEDPoDT, FEETTY
NERE Lz, TOREE, AFETIE, A24 & A3175, B
HE T B39, B56 & B62 %%, C EETIt Cwl, Cw4 & Cw7
BENENRE SN2, $7-, HLA-DRBI Ti&, DR4 &
DR14 82 Y Ea—% —¥|EShi:, —%, PCR-SSO &
Tit, A & DRBl1EA I Y ¥ a—% —¥ETX72%%, B
FEIIATRETH o720 HIEDREE, A FEI A24 & A3l,
B A% B39, B62 & B56, DRB1 %% DR4 T -7z, B39
& BS6 ORBEIING Y X 05H Y, —ECTHMEMT &5
Motz l, DRI EN R P02l b, Thb
DT I NMEF A THIBICHET B LHE SN,

(Z £] *x7EFOHE, PCR-SSPETIEDLTRD
BATIACYTICHBEZIITCLEY) EEZ DRI,
PCR-SSP % b bW /27 A ¥V 7 T3 2 EDT U A
BB ENAHEITE, FASEZRL, KRR, MKk
MEZREERERL, ¥4V IREROESM2HERT B0
EXRDHLHLEERZ LN, ZDL)D BERAIBREO FF—L
GAHWREMEND Y, ZOBEERESHOBEE LR
BUENRDLLDEBbNIz,

14
RNYFVEITVRIL MED MHC &fGFIC
HF DL

Analysis of sequence variations of the MHC
class Il gene in Genus Spheniscus.

O HNAEY, REEyF, HHEED, EHIEMEY,
A HE#E—, Rory P. Wilson®, Yvon LeMaho?,
BB RED, HEHE ALY, JETHAY

1) W RZREEM ST EmR

2) THESCHEKSE N HETHER

3) FRUHRE P B g K ik B

4) B EEKLEEE

5) HARKZAYERRFE

6) IfM /Kiel, Germany

7) CEPE / CNRS, France.

(B B] ~XUFUEIISMREL 72 RED 5 4,700 5
FRICHEL72E Sh, B, 68 16 HICAEShTw
fo BAIINHEDORELRT, RVFVET VRV MEIZD
W, MHC #3% DRB BEEFHE 2 =5V Y O—#HDIE
ERFNZHREL, ZOLRUEZHS P Lz, AERT
X, 2, RUE3 XY v 2fkEELEIIEWST /) AH
BOWERY 2 PE LIz THRET 5,

[ &] BaoBEOEERS%Z b L2, MHC 7 5 X
N5 DRBl BzFE1 XV Y, F4FVVIEFN
TNEEI LT I94 <=L, RIEERALE2 3V VD
TIA—%MAEDLET, ZVRV VBT VRV IRV
F OB EHWT PCR i€/, BoNHED
PCR HIEEMD S b HWOEWE S VI VWYL, H
Tru—=v 7k, WHEEHERE L.

[(BREBE] SEZEL L, FEERELAZMHC 752 10
P DRB1 Blf=T42 =%V Y ND 198 bp &4
14 bar»oE34 2 barof 1.1 kb OIS
BRHTENTE, BESNIEEESNIZ, 2%y
Y13 270bp, 3 FY L1E282bp, FE2 4 v b i
255bp THotzo XV Y OESIIMO BIE & A FEL
LTwad, 4 v htavidBET—FEnEshTns=
TR EDDBRVDOD, BHMOMO BEICHTE-
oo F72, HEMEEHOKE, F22FVVIE, ¥V ¥L
85% (193/227bp), =7 bV & 90% (102/113) DHFH:
Bdhol BILFYIE, <HEL 91% (237/259), =
7 ML 88% (254/286) MR H o720 L L, &
247 bRV TIE, TTIRHRE ST AIEEEY)
EHEED D HEFNE % K RYF VIR OBRFITH S LR
bihd, 5%, £ 2,3 %V oL 2EEERY)IC
b LK LREN RAT) FETH 5,
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PLA-DRB1 ZEEEFICKD 7 SA4ITID
IR

The PLA-DRB1 geographical distribution of
Raccoon.

O RIEHE=D, /Mh B2, FEEALT?
1) PR RERR R
2) BifERBRR A BIR AR AR

[IFUBHIZ] 7I47=<iERy FELTERBICEASR
TR AFETH 575, MBSNEFET 5 2 & TRFEE
ERHRBROWEL EOHEL RITL T 5, WESA
L EFHRRBOEAERZRET 5 HKWT mDNA O D Vv—7
BRRIAEE, WMBNENERTATIAF<IE2200
TN—THT bz, —FiZgEAET 2l & LIRS
2, MFIZHBEROEEICZRZENG M LTW2, bhvb
S 11 HRAICBWTT 54 7 <DMHC T35 PLA-
DRB1 O#EFEEY 2 e LG L7z COEMZD LIC
mtDNA ® D V—7EFI»EET 257 54 7~ D PLA-
DRB1£E%Z L7V v 2 L 3IZDOWTHENL, MBERSA
EBIEIRBOREL Ei L 72,0

[##tE £ UHE] DNA F, MEIIENICE W CHiES
1, mtDNA ® D V—7EFIHBREI LT 74 7= 43 HOIfL
© WA 578720 PLA-DRBlI Oy v 2 & 3 ZIEIFL 72
PCR M %Y 77 u—= v FBICEERMNZREL, T
3 BREH 2 HEE LTz
[(REHLVEE] 7547 43HEOT I/ BESIZS
Ny =G EENT, L LILoILEE Rk, =7V
V3SR ASN ol TRHDT I BERSIIX
4 X® DRB1 &\ BWHRAMEEZR L. 794 7<D
DRB1 /8% — ¥ % 5 A7 MBS ICHBENER IO S
Bhol, A—BREEZONET F4 7= 5 DRBI1 2%
88y —vHALNIZ LI, BAMMICARL & 4R
BRELTWREEZON, Thbb, gEHEHLEL
IR LTWBET 94 7<id, BRRTEREY
BRLTVo720TIERL, BE2FRRBTRRERY &K
LanShEgBEzI kL Cwhoz bR IN, TF54 7
AT RR R [a HAE 72 & DIRYYE % NI 2B TH 572
D, ERRAOBEER L PAOHEEIMBEINTWE, Zh
5% B S % 720113 IR 55340 & ERRB OB EE
ThrrEzLbhb, B, MHC 7 5 A I RMo&EET
R— A= EEREL, BEOTIA I EEOEEN
LA EOFMARRE 2 1To T b,
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