P F—BEREOBIBEEEZEG L. EMITFEREEy 2Ry P X7 ATER, AT
ROBEEEFTH D,

2) HLABLE A EEIZ & FEFIEEE L CHERAMT LHLA-ATVY, HLA—B7V¥, HLA-C7J¥, HLA-DPBITIN® F
F— L BEMOEV S RHECVIDORIESRE % &, HLA-DRBI X HLA-DQBIDEWIFmDRNZ L 2R L,
HERBHE T —F 4 F— PRCER SN TV IHAB SRR EICHA-CREZF LIBT3 007 —#
R L 7,

3) RSN, ShRVHLAROHRASDEDRE

HARINROHAROMAEDERBALDICR > TVER, ZOFEIABZVEREDEENREL
T. BEICHEGVHDOEEBEL 23 AE b2 RN FEESNIMAELE] L LTIZEZHL
MMZ LT, FETERWHAEDREIX, JMPO FH—BR7AITY XAIZHAANONT,

2. ENBEMERBHICSTAHLARNOEN L BHEARNBIRBE (GVL) ORFHF

1) HLA—CE:HLA-DPB 1EOEWVWAGVLEALS,

2) HLA—CIXV 1 REE,. HLA-DPB 13BEHREBIBON TGV LHRIBHOLND,

3) HLA-CEFREEOHT, GVLHRZE LW CRTFHOEADOEERALOMNI L,

3. BAARKHRIAMNT v E A 7L ZOBERRTFNE L BHEBEFE~OREE

B HEEE 72 HLA-A~-DPB1N7 12 # 4 FHP-P1, HP-P2, HP-P3CiIHLA-AEEA>DHHLA-DPBIEEE T?3.3 MbAH
EIBRFEESRTVAET T, HAAEOT 2 X TR ASBICREFEIN T, EHiT, HP-1TI3HL
A-ADT 11 A T Tsubtype ASBIZ LD T L BHIEA LT,
EMBEREHBEICBITIAIHLANT 0 I 7L AMGVHD E OBEEENT5 &, AAANCEEE
KEDONAHLA—APBHLA-DPB 1 L EEHICRSHLAN I A TERETH LB TE
2o XD, BECPHLANTRE AT (HP—P2) 2FTHBHCBWTAMEGVHD ORIESHEN
&<, HP—P 3 CIREL RAEAMMBRED 6Nz, TOHANT R A TONPO L2 R—T T
ZiESE. 25 0O BERANIHEETHHANT O Z A TLEOE—HE, ZTHORE SNZEEDHLA
NP H A Tk EVTHLANBHLA-AD> HHLA-DPB1 E THREL B L CTWEHANT e X 4 7L LTHEE L
THOENE I PREFTH 5,
4. FEmgEREnEaRBiEic ) 5 BECVIDRER, AMFEEEOARIC L 5BV ORH
HLA—AMHDQB 1 £ THALALTHBEEREES2 AVZ2NWG VHDFBIEIC L Y EmGEHBEHEE
£ L5543 M 2 AV TS ERMTT5 2 L2k V. BARABOBEOSMEGVIDOSEE, BiEOESR
R PBHEBOFCRRIVWTR L AABOBREICHSTHERICEN Z EBHAL MR o, ARERERAICH
EOBVHANTa X A T2 AT EHEAANLABAOBHEOLEETH, AAABMOBHEIIAAMICELAER
I A MEGVHD DS AME - T2,
5. HADM-OBBRE S ICE S T 2 & SR OBEBREIC RITTREB OB

1) BAAORMESDERRBHIZEN T, TY X S ROEH(EZ IS4 555 Feytotoxic T-lymphocyte
antigen-4 (CTLA-4) DOERIPBHBEICEEL E XL H0EN, TOBGFNTBZ A 7ICEB LTHRE
Ui, CTIA-FEIGTDO3EE (318, +49, CT60) BC-A-ALRANTOFATEETH FF—nbBEL
LS. 7O TR LBEESIT RS L, BRENMELS ., VIDBERIZDL T,
AERREV L AER S RE,
2) Ji-17BIZF 5 (rs2275913, GLOTA)REATZ 1TV . 197ABRME vs. 19TAMRME: CHBRR L7, B HRE
OB (36027 ) BECTIL. BERDI97ABME L. At VIDOFERAEREFCh ol (¥ — FEk1.33 -9
SUEHEIKRE 1. 00-1. 76 « P=0. 05), B BAFEREIEAYIE (1507 ) BEA R RIC N EREE L= & 2 5, BELIT
BEME ARGV R IR T Th 2 2 & MERT b (N — FH2. 36 - 95%{SHERX M 1. 23-4.51 + £=0.01),
3) YA F A U ThH B IL-I0BEFO T 0T — ¥ —FERSNPE L W IL-10Z 74 B (=FSNP L Bl
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AT OWTHEIT U, BH IL-108EF 7 0 e — & —SNPNT 1 & A THEMECVHDEIE(LES & MR A 17 R
LEET AL EHOMICLE,
4) KIRY A FREEBHE K —8 X UHLAGEE 125 R —BUEFI= 7 — DI D & 1 £ 7 54T o 12,
LILRZEED 5 L B L ILRBID AR F 274 L BHERRIK L O BIEfRAT 217\, BMEGVIDESE L L D&%
R U7z, MEIES A DA v IL-1GBIRTF S5 b SRR O BIEARAT X E4E £ Tl L= B8R T
TRET—F —3EFTOSNPNT 0 F A FITIMATH 72 EFRMOSNP b SPEGVHDESE(L & B#E 45 = & &1
HIMNZ LT, &DICHET % IL-198EFSNPHBMCVIDEEL S L ERATR L BET 2R 2L B 1,
5) HLA SEEHA1600BAEICIT 225 ) ABEAN & £ L. GVIDELERETROREERIT, Hill~
A F—HE SRR R FEICED S L B2 5520  OCVIDBEEHEEFREEZRE L, I5IZ,
D OBRMBETFEIC OV TR RBEES Y v b2 AV BEORIEFE 21T > 7=, RIEMHT O R,
SEYEIRDOSNPEDRE S & GVHD & DRSS HERB S,
6) NKG2DiZ, BEFHEUCL Y, BENKIEMER (NKG2D-HNK1) & fENKTE MR (NKG2D-LNK1) 434 %, HLAF U v
— B B AR LB B BB 4ER R AT L7 L 2 A, INKINT B & A Ttk FF—ab
BHZZIT-8E (Y XI5 OAEFER0S) - BHEBEEEDT (TR XA BICELTWE, o2
M2z — b (36041) MATTHLRERB SN, I T, BHEGSEICKT SNKCDEETEROEEERET
BT, NCHIRDOBIERRNT £17 o 7o, HAONKHIIZ =7 =7 #— & LT, ONVERYSHHESAING - NKG2
D-LiFE (VPALER) ‘FBEME B fURARRERIZ X 2 IR EEME LRI L7ic & 2 A, HNKIBSMENKHIRD (3HNK L
FEPENKHRRIZ =T BRSBTS %R L, TEYE(ENKHING £ ONKG2DREIR 1T, HNKIBRMED H 457 < |
mRNAFEBL b R T o 7z, WIZ, NKG2DNT 1 F A FHRRIET BSNP (rs1049174) ANKG2D 3° UTREEIEIC &
5L %BE L, NKHIMIAINKG2D mRNAIZ 3 5 8% LR — & — BB FRNT CREF L=, NKG2DT U LfE
B2 HINKG2D 37 UTRIEAS LA — & — BB FRIUTIET LIS, LNK1T YL D5 28HNKLT Y /b &
b, REETHEETH o7/, ERLENKG2DT U L7Fu—7 LERfiY L ORI E VY7 MR T
HIe& TD, LNKLT YA OFFR, AL & REAIE SR Lic, BEA S, NKG2D 3’ UTR SNP (rs10
49174) ITEERERY RSN C, EINOMIBIE T L 54T 5 2 Lic kL V., NKC2DEIE TR % % L <\ % WEE:
BARENT, THIZX Y, NKGDEETFHEN, BHEEERICEEL T3 ELEI LN,

= BBHEIZ T 5 GVHDIE FEERE O fig

%o)ﬁfﬁ%ﬁ‘]ﬁﬁtfi\ FF—B XUV vy MBWT, THIRDSE@BIZE T AHLA - X7F RELS
KORAREFIES LOFEMEREL, BMEF I > TRIET 5T L2 BME LT, Bov T 2%
BEHEZRL LT, FF—EFAELTOBM v 27T FTTRADANTRES, LI PV P EFALL
TREEDERDIZHEOH2 KD LTV AV 2=y 7w REBT LT, S HIZRERESH2KbRTF LR

v 72U REER LT, A—HAESEOREENR R 5 EER TORMBEIZ L 5CVHDREET L
kbf@ﬁﬁ%ﬁﬁto

: 5 5 B ERIERE Din vitro TOMHT

HLA-A, B, DRB1—Z%, W1r$ BOFEMBZ FF—20BHBHEE %, BHEANEIRB X OBEA

EFEHREZBOAMY v AR BEORMMA S, TOOHBREBEMTY R o— 2408 LT,
ZTHHIELT, BEOLRETHHA-WOSHFEZOHF EICRTRTARTIF L L bICEMmL TV,

R o)
HMmBGEREMBELZTBE L PP —DOHL ABRGTE & 2 OhOMEEEA R % e ks
H7RFE (HLAL £ D5 FENT, HLANT 2 & A 7T, HLABRGTLASNOEBIEYT (Whole genome SNPs
YA VYT TA b A MUA URER, NKHIERAE) . In vitrofifHT) TMTT2Z2ickvBoN
7ZGVHD, GV LIZEET 2HMESHEIRORESLHMRAIL, IMPTO FF—RIRHARESLBE O
RS S, BEREOR LICET 2 Z L8 #ifsh s,
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RETUW -RBETH - BRTARER
MagEAS ICE T < EMBFEENBMEBED KER LICET 28R ¥
(H20- % -—HR-014)

TR2EE F2ENSE

2. BHEICHAST EBESERROHE RN
WEEAR* BARNALUZ—HRAEETFHEB
HSBESEMEN MA - ARGBIE

HRRE
EmEMEnMABEICEOIERESERRORERITLE—T I —ADER

HEREEMN

JMDP %4t L 1= UR-BNT &5 1+ 2 BRI L FH— BEOMEMESIE L OBERTICKY .
BERERGICEST 5 HA R, HLA fRSIOFE HLABIEF. HA SRELUSNOBEF EED
SRNPFSMMG > TER, LALEAS, AEShEELOREFLTOSEN, 24
DREFLEIDSHELBELTEOBREDOEEESATLANERALATEL, DO,
HA R & —S0BEF KIRAZE) 2RV TERERESHCESC FF—R8RICAVLSHh
TUWED, FHERF, HBEOT—FRA—Z - AHETEELOBETFLINZHOER
EZELMNCTICLEHMET S, FRMRICLYRISIHAET -2 - GHHD
BU) #0M - R#L. SROBFRCETIBERNERRBSUERROREB LTI LT
BHET D,

EHEETE

HLABEE
HLARY
HLANTRSA4TF

$RE SR part-1

50 SNPs ¥+~

2010

—HLA full match (12/12) leukemia 400 pairs) TagMani%

AR S

i ;

2011 ' Selected 20 SNPs ¥
'f:; & f&tirpart-2 (Study-5) :validation+HLA mismatch& M H 8

(HLAmismatchZ& 433000 pairs) Luminaxi®
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S fRir-part 1]

Study-1 (X 7oz b)
1 &6 - BE GHET—4% - HEA—-X1)
LT 1S 50FHEEMI=T 400 R7— (UPNIR)
1. HLA-A~-DPB1 i@ & UR-BNT ££8.
2. B - MDS fEH)
GVHD FR5:% : non-T cell depletion. CSP+MTX & FEf=I% TAC+MTX %
Whole genome amplification (WGA) EHMMEFEIhTLERT7—
. GHAS BITERAG LA TNER7T—%2E8%
2) AenEAERIT
1. fRHT SNP OD:B5E (%9 50 SNPs)
REELE (BWEIRED)
1) BIREH SBWD H o724 200 SNPs
2) SBIDHFEEH 309 (20%) LI_ED SNPs
3) BEITHRERME OBENRBH SN TS SNPs
4) FROT7 I HLA G, minor HA, 7R F— R, EFRSHEEL,
BREHENEMOMMGIZL Y. H40 DSREREEH
2. BEFEEBITOEE . BRRNAAEL 4 —HEH
TagMan % 400 R7— TagMan XS COBRRAEIINTLRE0ER. FhEHA,

a » w

3) #REERAA
BSEET—42., HAB, HIANTO4S A F% cofounder & 2B LT BBH .

FEFMIRE £ 2. GVHD (primary endpoint) , 2EFED Y X9 S, 181 GVHD.
BmFEER, FEREL. RUBHESHEXBIRNIMEEE &7 5.

4 BY RE (REH B8 X BEX HART REF #5 HE k& BR
M ZBEE
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IETVIE SRR « 1R EE
T A 1o B -5 < SR R f S AR R AR oD i I BE 2 P38 BE
(H20- S f5——f%-014)

THLA 70 2 A THREEOER L SER O]
HERTF D, MRS D, MEEMUTF D, MEE—, FAREY. RERED
1) FEMREREERFLERAF
2) EEKFEEZHMBRESAY /I 7 AT Y= b
3) ERERHFELEE ¥ —REDR
4) SN REFEAEBLHIEFETIERT
5) BHBMNA Y F —FIRFER

4 IZ IMDP @ HLA % & Affymetrix 500K SNP Array i~ X > TSNP # A &' 7 &2{T>
7-BRE L FF—1800 =7 (3600 %) @ HLA $EIROD SNP 7 —Z Z VT, BHARANIHE
EOE3 DO HLA N7 1 & A 7(HP-P1, P2,P3) % REEESE TR OB DOME A D SNP
BEFIL Y. & HLAANTRXA7OaL w4 ARFZRE L, EMZFEMIBNTDH
HLA BUANAOHEBLED THRECRERFEIALTWSI Z bazRE L
(Blood.2010;115(23):4664-4670),

BIEI OIS (201047 A) TiX. HP-P1, P2, P3 Dk RAEFIEZEIC, &4
DANTFREAL TEFFICED, phoFDaL i REFE 99.5%LL EEGEICE TS
BACEWT, b9 —FDATFa XA 7D SNP BFIZRE LIRIZ, ENTadA(7
AT AENERRBNCFOH—ME T L. 90%LL EOEANE—D SNP EF % H#ik
MICHTEATRZA 70, BixD SNPEFIZH L7 2oL LD subtype 25015 b
D EH—HDOESWENTa I TICLIV R EREL,

HP-P1, P2, P3 ® =t o9 REFI &2 FIC LT, 3600 FlDHTH 60%DMEADEED 2
SO T a XA 7O SNP EFI% . HLA-A 55 DQB1 £ T Etr 3.2Mb D:EfE L 72 Ik
THETE =,

EFET 5 SNP O phase ZHEET B2l o TL, ZHE THRA L HESREE S LT
AN, ZHBOFEZROIN-HD SNP @ phase DHEEIIPHRANZTE LM, <D
LD 7 u v 72 7-5 long-range @ SNP O phase DHEEIL, FFICIEMBOER T — 4 %
Huwi-5a, RETH D,

BIE. Bk L7z Pl, P2, P3 T a XA FLUSOHLANT R XA 7D a3 AF
FIRNEREE L TWE, LR TR ZH#E T BEALSIDORS2 DO HLA T a ¥
A 7D SNP BHIOHEXED TNDEZATHD, ZOFEEZHNT, TEXLHRVEZ
S DEADES 2 ODNT 2 H AT D SNP EFIZRE LIV,

BONEEITERYEICLT, SBERAD HLANT 0 2 A4 FOT —FZ X— A EE
RNT 1 E A TORGMHER e L2 EDTNELLNLEEZITND,
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DEROE &I E-S<SEMRE MG M MRS E OB R _E B84 2550 3

SNP ZAEL 5 — R Ee S HAN T S A TR DO L1220 T

BEFELTY FRBRTY, MER S BEECY NFRMY. RBREY, MIBFY

D RRKFEFBHBRRS v —FR—F 2) BEREEERXELRNR ) KSR +Fikt & —
4) R MENR 5) BMERKE 6) BRRBA £ F—h Kb

FREOEE]

HLANZ A7 38 LR RRBHEIC RT3 GVHD R E A ERBORECEHDAEELBEFHERLR
2 TD, ZHLIRBE HLAN T af A T OB OH RICBVTUILIZLIZ HLA N T a8 4 7 OHESTH
AP, EMRHT T SNP AU TS HLA AT P EL DR SHEIC SV TR N ETFoT,
FEB LR R]

JMDP (2B @I TV AN —+ BE T, BEIC Affymetrix 500K SNP Array (19 SNP #4271 X T8 HLA #4
VL TBRRERBENIE 3600 ARXRIZ, BERAIZBOTAVYy 2 HLANT a8 A7 Thb P1,P2,P3 ~TF ¥
AT HFRAETHREICOVNT, HLASIKOE SNP P x ) # A7 L P1,P2,P3 D=2 A E2 5 (Morishima et af.
Blood 2010;115(23):4664-70. )D& #A5, $HAT LA D SNP EFIE R 7=, ik P1-P3 Dt 42K
LR SNPNTREAT T —F = RLLT(N=1576), KIZ, HLA NTREAPHREITV NG AT
WT, RA HLA(BE) DLV B TOMBEDRONTuEL T LRBT —F_—AnbHIH L, fV Tl
Hahiz SNP N L FF—F LBV TN SNP P /2 A 7% 8L . incompatible rate #HHDE S
EOEELLT, ZOESHPEBENNT P A T EBRIRTBZLICEY HLA NP a7 OHEET o,
KiZ, SNPZACU I EASVICHLANT 2 A 7 HEE R HLA IS E ST A SitE {5 e A+l A
THIUCED, REEOZ Y EOFHEEIT o7, SNP 7L 4D Intensity 7—F XY, # @ FugfFOar—
BE R0, CBS(Circular binary segmentation) 7 /LR AL Wilcoxon BB ESWTHEESh =T 1
FATRUT )220 —BORBDET A MEHEIPEIDEREBLILLLA, PEOREEOFTHE T
FATDRYESHERBIN,

Er 0

SNP ZAE 7L JMDP 7 —ZIZE- 3 HLA T a2 7L, PEOFN RO THE BT ud L THE
FLEZ o,
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F4HBEPHERBYE KE7LAX—KEBETH - ARTRER
THRESECRE T GEnRREENMARBEORRALICET 4HR] B GREMD

HLA1 ER—BERBEREEICS TS HARRMCIL A5 NDEOBIRTr—7

ZEHEXREX¥ERE N#E - EHEARTFE
MAEEE., FABAEL. EERL. AEB W, ETOH

AT uBE% OB A MLFARIZIB T, LOH (loss of heterozygosity) &
I 5 HLA D FORBEWNE L AR A r—7 L OBEERBE SN TV, Fix
iZ. HLA1 R — BB 8B E% O B3R A MRMERIC B IT 2 BRE7 HLA OFS5
EFE. 20 HLA S FENAZ T Y R E OEFEIZOWTRF T 720T
WET D,

FEFIE 24 5%, B4, T lymphoblastic leukemia/lymphoma, f&4>0 OFFEE
BeBiE (GVHD F1Eic HLA-B*51:01 © 1 7 U AA—8) 2 EE L, HEatE
DAaMMEM GVHD 2486256, Bl 9 VARICER L., BERBERER
MFEHRE T, BHEATH MFMAE & T HLA-B51 DRBEMMET LT, &
FE®NBEE PBMC (T72bb FF—fE¥% PBMC) nOMBEEHET U o 8K

(CTL) 7 u—r%n#Lize 25, £TO CTL i3 HLA-B*51:01 -+ % &
LT, WTho CTL b, (B51 HBHOKT L) BHEAERBLRMRIC
T ABEERIZLLREPT, —F T (B51 BEBED) BAERTH MBI
U CHREEEELZT L (REHRECHBRELH Y —H 0 s u— 0 THER),
T, £To CTL it HLA-B*51:01 % ¥E A L7 EBV BE FJ— kM %46
ELEZENG, AMFEREUAOHEEZFER L TS Z L ghols,

ThHORBRIZ, TOBRENBEKICERTSGVHD #RELLZP L, £O
BHICT VU RASO Ay —F I 5 AMRERERLAEZECFAELR
WHDLEEZ TV,

201141 A 298 R HAESERRE
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Scanning of the Inmunogenome for GVHD genetic risk loci with
microsatellite markers.

Christian Harkensee (1,2), Akira Oka (1), Makoto Onizuka (1), Peter G Middleton (2), Hidetoshi
Inoko (1), Andrew R Gennery (2), Kiyoshi Ando (1), Hirofumi Nakaoka (1), Yasuo Morishima
(3) for IMDP,

(1)Tokai University, School of Medicine, Isehara, Japan (2) Newcastle University, Institute for
Cellular Medicine, Newcastle upon Tyne, UK. (3) Aichi Cancer Center, Nagoya, Japan

Non-HLA gene polymorphisms contribute to the immune response leading to Graft-
versus-host Disease (GVHD). We applied a systematic approach using microsattelite
(ms) marker typing for a large number of immune response genes on pooled DNA of
Japanese donors and recipients of haematopoietic stem cell transplants (HSCT) to
identify recipient and donor risk loci for GVHD. Ms, due to their multiple alleles, are
more informative than single nucleotide polymorphisms (SNP).

We selected 4,231 ms markers, tagging 3,093 target genes (representing the
‘immunogenome’) at close proximity (<100kb). We selected 922 unrelated HSCT
donor/recipient pairs from the Japan Marrow Donor Programme (JMDP) registry,
based on clinical homogeneity (acute leukaemia, age 4-40 years, myeloablative
conditioning, bone marrow source).

The population was split into discovery and confirmation cohorts with 460/462 pairs
each. Eight DNA pools, four for each of the two independent screening steps were
created using a highly accurate DNA pooling method. While 4,321 ms were typed on
the four pools of the 1t screening step, only markers positive here were typed on the
2nd screening pools. Fisher’s exact test for 2x2 (each ms allele) and 2xm ChiSquare
tests were performed, comparing allele frequencies of recipients with GVHD grade 0-
1 with GVHD grade 2-4 (donors accordingly). Markers positive after both
independent screening steps (p-value <0.05, same associated allele, consistent odd’s
ratio (OR)) were genotyped for confirmation on individual samples of all 922 pairs.

The independent, 2-step pooled DNA screening process has effectively reduced false-
positive associations. In the pooled DNA analysis 40 (recipient) and 57 (donor) ms loci
remain associated with risk or protection from GVHD. Using strength of significance
and pooled DNA typing quality as criteria, we selected 11 (recipient) and 18 (donor)
microsatellites for individual typing. Of these, 12 ms markers {donor: 7, recipient: 5)
were confirmed as risk loci for aGVHD grade 2-4, all of these are loci not previously
described in this context.

Our data show that genetic susceptibility to GVHD following HSCT is complex and
depends on multiple recipient and donor risk loci. Large-scale genomic screening
with microsatellites on pooled DNA, here described for the first time in a HSCT
population, is a useful method for the systematic evaluation of multigenic traits.
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Non-HLA SNP polymorphisms and HSCT outcome: A systematic approach.

Christian Harkensee (1,2), Akira Oka (1), Makoto Onizuka (1), Peter G Middleton (2), Hidetoshi
Inoko (1), Andrew R Gennery (2), Kiyoshi Ando (1), Hirofumi Nakaoka (1), Yasuo Morishima
(3) for IMDP.

{1)Tokai University, School of Medicine, Isehara, Japan (2) Newcastle University, Institute for
Cellular Medicine, Newcastle upon Tyne, UK. (3) Aichi Cancer Center, Nagoya, Japan

Previous studies in haematopoietic stem cell transplantation (HSCT) have identified
a variety of risk factors for the most important outcomes (acute graft-versus-host
disease (aGVHD), chronic graft-versus-host disease (cGVHD), relapse and survival).
These include demographic, clinical and genetic risk factors.

A large number of previous candidate gene association studies have implicated
several non"HLA gene polymorphisms, most of these single nucleotide
polymorphisms (SNP). When comparing these studies, the variation of outcome risk
factors is huge, the risks of individual SNP markers often disparate, and positive
findings were rarely confirmed in cohorts of similar characteristics and adequate
statistical power. ‘

The aim of our study is to confirm or refute SNP associations from previous studies.
We typed a selection of commonly associated SNP markers independently in two
cohorts which were stratified for important risk factors.

We selected 41 SNP markers in previously studied genetic risk loci, and typed these
on a discovery cohort of 460 HSCT pairs. Only markers that showed an association
were selected for the confirmatory cohort, consisting of a further 462 HSCT pairs. We
used Bonferroni correction and an OR cut off (<0.5; >2) for the selection of markers
for confirmatory typing. Both cohorts were stratified for age (4-40 y), underlying
disease (acute leukaemias), conditioning (myeloablative)) GVHD prophylaxis
(cyclosporin or tacrolimus + methotrexate) and HLA matching (distribution of HLA
mismatching). We conducted subgroup analysis for HL.A matched pairs, and an
analysis of the combined cohorts. As the discovery cohort represents HSCT pairs
between 1993 and 2000 and the confirmatory cohort those between 2001-2005, we
were also able to observe longitudinal trends.

In the discovery cohort, 9 markers (donor) and 8 markers (recipient) showed an
association with a HSCT outcome (HLA subgroups: 8 markers (donor) and 3 markers
(recipient)). In the confirmatory cohort, only one SNP showed a consistent association
(TNF rs1799964, donor-patient genotype mismatch associated with risk of aGVHD).
In the HLA subgroup, the recipient GT genotype of IL2 rs2069762 was consistently
associated with ¢GVHD. In multivariate analysis, both these associations were
independent risk factors.

Typing of previous HSCT outcome associated SNP in two independent, comparable
cohorts of adequate statistical power demonstrates that most associations are not
consistent. Only very few of the associations we found coincide with findings from
previous studies. Our results indicate that the effect size of most of such non-HLA
polymorphisms is too small to be resistant against changes in risk factors over time.
Further systematic and larger scale studies are required to identify polymorphisms
which are consistent, the existence of which we have demonstrated in this study.
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GZMB SNP rs8192917 (A/G)
e e 4 4 0B

JEMmB M BHBHEIZH T 56Granzyme

e j— .ATAC [A/IG] AGAC...
Bif{EF S RRHTF a0 el
" |
§ 100
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S
ERXEHBHRE § 4
JILAR-LRE/— BREE wEE= S 400 ¢
§ =
0
GZMB genotype
Girnita: Tranﬂant 2009;87:1801
Recipient and donor characteristics Relapse
® N=360
® Myeloablative conditioning without ATG nor TCD 10
@ Donor: Unrelated, HLA 12/12 matched wn
@ Age: ’
Recipient, 1-85 (median, 31) ; £ os Donor, GG
Donor, 21-51 (median, 33) §_
® Disease: i 0.4 Donar, AG
PR ().
AML, 156 (31%); ALL, 100 (20%); CML, 94 (18%) Donor, AA
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® Disease risk: - _ ] ,
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Association of GZMB genotype with

transplant outcomes
Multivariate analysis

@ Donor GG genotype
Relapse
TRM
0s
-V aGVHD
cGVHD

@ Recipient GG genotype
Relapse
TRM
oS
-V aGVHD
cGVHD

No signifi

fferenc

HR (95%Cl)

417 (1.63-4.17)
0.78 (0.11-5.70)
0.93 (0.34-2.54)
1.69 (0.53-5.39)
1.47 (0.54-4.03)

HR (95%Cl)
1.16 (0.49-2.75)
0.33 (0.05-2.41)
0,65 (0.26-1.61)
0.71 (0.26-1.96)
1.24 (0.54-2.87)

P<0.01

between AG and AA gen es

Summary and Conclusions

® The GZMB GG genotype, expected to be low GZMB
secretors, in the donor side was associated with a higher
risk of relapse after unrelated HLA matched
myeloablative BMT through JMDP.

@ Untoward effects of GZMB GG genotype on OS were not
evident, which may be partly due to the smail number of
patients with GG genotype donors and the majority of
such patients having CML and malignant lymphoma
susceptible to respond to salvage therapy.

@ Preventing relapse after transplantation with donor
selection could be a useful approach to improve the
transplant outcomes.

® Additional studies, including a prospective study and
validation cohort analysis, are warranted.
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PARZ. MEBE—. DMIET, EVER. BEREDT. BEIRERE
REEHR+FmMEE ¥ — BAR, REL

KIR BinTROBEBRE~OEBISOCOMIT N E T 16 BEO KIR BETFOH
BBIOENLLOMEEONT T H AL T ABD 2HIZHONWTIT- T i T, i KIRBET
BKE S DI ELIENT n Z 4 THRBERRICHEBEZRIET BRIV I RELD
Wi S 7=(Cooley et al. Blood. 2010;116:2411), 4-EllE JMDP D3k &5 B S EK
600 JEGIRAR CHREHR+FMEE v ¥ —BEim > 7 O H T8 b h - e B
300 FEFIREIZONT, BERB IV FF—DiERD KIRBICMEZ TR {EATa s 4 75
HHEL T, L0 L BRI & OBEICOW T 21T 72, KIR BEFHEEIT
BEECL Y BIEFERIPRR Y BEFERB LOBRETFEMEBICL ZEERD 5, EAH
72BRiE & L TiZ Centromere /15> 5
[3DL3-2DS2-2DL2-2DL3-2DP1-2DL1{3DP1{2DLA-3DL 1/51-2DL5-2DS3/5-2DS1-2DS4|3DL3
ERo T HTHARERKIZETRTONT RS 4 FTRESN TV S, HREED 3DPI,
2DL4 Fi#B45r T Centromere (LFMA, Telomere(FHMlizsyEl &h, EbicthEh
Cen-A@2DL3-2DP1-2DL1), Cen-B(2DS2-2DL2), ¥ X O Tel-A(3DL1-2DS4),
Tel-B(3DS1-2DL5-2DS3/6-2DSI — 5y 5 (X 1), Cooley & i3FEM &R AML B# &
MBHRBEICBNT F—0 KIRN7 1 2 A4 73 Cen-B/Cen-BOBEITEEITEREN
&<, BREFERM ELTNAZ L, FF—Tl-BBEAEOEE bERENMEN T L 284
LT3, SEIENBHEBE FH—%2 Uizt 25 Cen-B/Cen-BBIDEEIX 1%L FT
HHZLPHBAL, BRAEMIZEIT 5 AML BRINEIEORIITTE 2 oTe, RF—
Tel BIZOWTIIEEARISIRS R ONRW—F T, 2MEE GVHD BEERMEI -7,
KHICKY KIRNT o Z A THERRRDZ L L L HIIBHERB~OHRICLERED S
OB LT, IR BAEE M BREERBEAIC OV T LR R AR Z Ron b &
5 FF—Tel-BIGEE TIIBRER L OEMEE GVHD BERAE <. Cooley & D#ss L
XARERRER L Rote, BEBICL > TOHRNEL BTN DB, 5% S bICHAT
TEFIE A O L TRAEZED T E -0,

K1

Centromeric part Telomeric part

2DL2 | 2DL3 | 2DP1 |2DL1 | 3DPT

Haplotype |Cen motif | 30L7 |2DS2

2DL4 |3DL1 |3DS1 | 2DL5 |2053/5) 2DST | 2DS4 | 3012

A Cen-A |

Cen—-A
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FRE22 F£E F2ERESE
THLA 2 SR 1 28 LIR REKSE L EMBER BB ERER
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1) RESF+FhiEtE 52—
2) KIRKBEREZIOVTATHELVE—

Leukocyte lg-like receptor (LILR) BEFEIL 19 FEREMED KIR BEHEFHEED
BB Y 5. 2 BEOARETFEEO: 13 BEORGEFENBRESATEY,
GEMBICIEE BB L TS, LILR &, JEHEER (LILRAT, -A2, -A4, -AS, -A6).
MEIE (LILRB1, -B2, -B3, -B4, -B5). B LU E LILRE hoGmbH HA VSR
| BEARTRSRETI7ZIY—THY., LILRBI BEULILRB2 ZFHA IS X | #7
JILORAE B#EI 5. LIIRDEBNGEBNCEAL TEIVWFEETHATHSH, ¥
YZADHEESFEEZ DN D Paired lg-1ike Receptor (PIR) BEFI73IYU—D
MR, D, GVHD REDH M EH D EMNAFBREIATNS, YVRAERBHEETIL
[CBVWTHHIEPIR-BRETYANLIYELIY FOIGAICGVHD AEREILLT S L E
HILKEEHBFTIIL—THHE L= (Nakamura et al., Nat /mmuno/, 2004), ')
Ho FREBES S URRNE— LG EOBENLZAENS5EX T, LILRB2Z A PIR-B &
BHELEETRT, FCTCHALZ, LILRR2 EEFEH LEMBREM BEEBENEL
OEERTET 1=, BT RIE, MNP 2N L TEMBREMEMBELZZT=
HLA-A,B,C,DR,DQ,DP @ HLA ZY LNy F & FF—& L. FE T MAaKRET GVHD
FHEELTOZ20RRY D EEHMA P FLFE— FAERSAEELRZBESZORE
HITKoT=,

Hald, BEZICBVLTLILRB BEFERERV Y —=07 9 5BE T, LILRB2
BEFSESARBLARLEOBEEEZRL. K7 PT7AICRKERRBENE N L%
M= L1z (Hirayasu et al., Am J Hum Genet, 2008), =5, RERELEAELT TR
4 LILRB2 BEFEEANEMBEMERBBEABEAREITERICTOVTHRAZES
%A, LILRB2 A'EHEREDEE TIX. EELMKE GVHD OREEAFEICH L LA
Shv&tEot-, Thik, PIRBRIBTHRATGH RNEELT HEITHROER &
ERHADERTHY. £ FLILR ETHRXPIR TIXERGE > GVHD REDHIE A H=
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