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3. BMEN AL A—hRFR K- HEREE
(YELEEARRIOMRELT, Ezs""%xiluaé/ru—éﬁm’f%%Faﬁﬂ%ﬁ#%_
(UR—BMT) DERHFIZEY, HLA BIEFRETESHEE LA GVHD DYRIRY
3% OEEERELT= (Blood 2007), COIMETEERAM GVHD RIEYRIERE
[+ BEE2 16 O HA TESHAHGEURAITHSGHEA DS BN EG ST &
Sz, ChBOTREESEE DA T AMIEARM GVHD OFRAE-BHE T RICHEREL.
HLA —E3F—BRF+—BIROEBOEELEREL>TLD, CORNTIHXEIRY
THESHSE UM OTESBE EOPISHEIBR LORIRICKY ., FET AT
SEABETIAREMEELTO . SEAHFBTHRETESHESEERETICL
% BB EITol=. [HZ]IMDPEMLIEUR—BMT5210 i S EERFTD
FERERAV. BURAITESHAETHERELL HA —BRBIUVETESGHES
TN EESM GVHD i) X9 (Hazard ratio (HR)) H LU 95%EFEXMAE (95%CD %=
BH LT, 512 HLA — BB LS TEASHEE O HR, 95%C1 ZLLERETL, 5B H
B HA TESHESEERNTIEERA 1, [BRIHLA-AEETIE HLA — B3 A
HR=0.38 (95%ClL: 0.28-0.52) $5MDITRIL . A2402 2420 (FF—A' HLA-A*2402, BHE
A HLA-A%2420 #HDOFEEHEE) T HR=032 (95%CL 0.16-0.66) (P=0.002).
A2601 2602 T HR=0.36 (95%Cl: 0.14-0.89) (P=0.028)&, SF B AIRELTEESHEED
BEAE LY B2 S H 2 #8777ELT=, HLA-B, C, DRB1, DQB1, DPB1 [E THEHRIC
BIHLER. AROMESEHNE 23 BEEL:, [(HE]SE ORI TR T
FESHSEEERLELIENATREIN:, % ARTHEREZLLIC. BETR
R AL HhE TRIL, FETREETFE HLA TESHEAEICHTS
ALY REMHEL HA —8R—BFF—8RO7LITIXLEBEETLIIL
[kl BIEEEFT—2 RS EHBNTELEEZI NI
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[FEfigE T EBEAEZ 5 ) 7= B L 0 458 U7 Rl A HLA-Cw $:2H) CTL OFRREY
BEOBE

B EBRFRFRELRGR I - [EENEE

WAIET, FH

HLA-A, B, DRB1 B FAEEA F—70 OIEMBRIEEISEIC T 2 HLA-Cw RiE
B3, BESME GVHD ORERRESY LR E&WE5—FH, HIUFROBERRLETSE5Z
LERE SN TS, GVHD BX O GVL 30874 & OFESE# BRI, EE LTHR
=T V7R k> TFEESND, Lol HLA-Cw HFURIT— AR CHIasRE LR L
~VMEL . o TEDHURMIMEN & B X BT b, FHE, HLA-Cw RE&BE%
R OFERRT GVHD F£721% GVL R0 S BEOERIZEN T, RES Cw
FFCHTD T U BRGERSEPFEINTOD0E ) NSOV TERA T E 7
TRZFTVRNY,

413 HLA-A, B, DRBL#A, Cwl ERES (B Cw*0303, FF—Cw*0801)
DFEMG R —m D BEHEEE T, GVHD B LI O'GVL 2125007tk U w3k Eif
TREEE OFRMMA S CTL 27 v — %538 L. in vitro AT 24T - 7=, BiE. Zh.60 CTL
7 =43, TOTEE HLA-Cw*0303 53 7% ~<7"F MIEFEHICERE L TV A Z & 23
HLI, E, Zhoo CTL & GVHD 5503 GVL 25 & OBEIZ SV CHENT L. BE
RETEFRORITE & HITINZ IO THET D,



HA5| 8 A HLA-A~DPB1 7 U VBN 0 & A THEE
==MKEEBRER L OFED HLA AL RiIE 12 ==
EIaER, AERNF
HLA #F5ErT

E BB BT 5 EAMIL. HLA O—BUZ0 TR, N 7—RLEETH
5 (ZRBBFS), NKKIR U4y FOBHEREOBAN D HLA-CEAMNER SN B X 51k
Y. HLA-DPB1 BEMNBETRICEZDEEBRER SN TWD, -, MKEE (BMKk
&) MRS BRI 2 PR CORGEREPRDO LN, ThEOBRE L IIFEKIL. &
BFHEABRIERBOATEESRRINS, BEEED HLAFRRT — 2 hb T n & A FHEeE
&L MAMZE, BETFHREM CEHE L, BLRBRER X OFEEICB O T HLA MEREHE 2
AEBRENNE I NERIET 5,
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1. MEEEBERED HLA N7 o X THEEIBEAR LB 5, 2, MiRBEERERKD

HLA JERIAE A4 % RIZE, 3, MIKIBSEREIIE ORM L » HLA BERHLAH 2 RAE L, 4,

T & U7 HLA FERM A 2 |ITZN 20,

[#1%F - k]

EMEEIEABE N —BRRZENE L HA XA YU P2 EZ B LERERDOS b, ~T oz
THEE (BEEEL T ME) AW DX, HLA-AC,B,DRB1 : 1,389 %. HLA-A, C, B, DRBH,
DQB1, DPB1 : 727 #R Th 5,

A RIZOWTH 1, MiREEREEZS0RE 3 AU ENELR-FKT7—# (A-DRBI:
480 FFR. A-DPB1: 401 RR) Mmoo T ud (4 THELY, BRESTABA T o & L THEEL I
B, 2, PERIMEAMEZ R, B TFREM (M) 2HEL. BERT—& L ik, 3, BF/ #ER
fafis X USRF BIE OB BE R L,

[HR - BE] (R=DRB1, Q=DQB1, P=DPB1)

1. n7ay A 7HE. HLA-A-R T 1,389 % (5,308 haplotypes, 1,552 &), HLA-A-P JEEC
727 5%(2,826 haplotypes, 1,460 FE)D 7 U NN T 1 & 4 FHERFTOBER, b 715 %
£ 1(AR) LR 2(AP) ITFRT (R—), ¥HEFOR— A=V nT s A THEEL
7T UNAEEZ AL TWA, hitp//www.hla.or.jp/haproftop.html. 4% b5 — & 3L LEH
BIICEH L7y,

2, AQTuf A 7HE GIEBE TR IBEREE AT o ¥ A 7 LFEZERV, AP, QP
NTa s THEEIRENR R EEITHTH B,

3. EETHERE (M) A-C: 0.47 (0.6-0.8), A-B: 0.57 (0.7-0.9), A-R(Q): 1.35 (1.5-2.0), A-P:
2.74 (2.7-3.1), C-B: 0.10 (0.1), B-R(Q): 0.78 (0.9-1.0), B-P: 2.06 (2.2-2.5), R(Q)-P: 1.28
(1.4-1.5), BERELHEZELZRD2V, () PITBEHRIE,

4, BFE/ BEFFI 52 0dd ratio: A-P: 0.957 (p=0.896), A-R: 2.05 (p=0.08), R-P: 0.242




(p=0.039),
5. ¥/ ST #HA¥z R Odd ratio: A-P: 0.33 (p<0.001), R-P: 0.10 p<0.001) ,

(R

1, BAFIBACEHIRESR TS (BEEMD) HLA - A CBR N7 % 4 FHED,
BEEE AT o s 4 TEELRERL KR 1BZERNEND, LoT GohinTes
A THEIX, BAFIBAOHEEL LTRHRATE S, 2ZL, QP T r& L S 20 T,
@R AT — 2B 5H%OBELRD,
2, MKIEEBEREHO HLA BRREFEMT. BEREENRS (D LAKE) ., K& 213
FEHTED, Lo T, MKEEBREOFKRIZHIT 5 HLA BEFR#EABR I RITEV LTV 2
VY,
3. MKIEERE & TORBEO AP BMABRIRIEN 2, K 3 HEHESNE, FEAIK
B THF O HLA RS2 BAE & VARV, 77 L QP Az s, RER
IZRBWTEY (p<0.05), SEORFRETH D,
4, IIFI. BT LYV MEABRZIEPFRICE Y (p<0.001), L-oT, K 4 ZEHSh, HLA
BREEABZ NT a2 A4 T3, BEEAT 0 Z AL TITEZ D90,

F1 n=1, 389 F2 n=727

JE HLA-A,C,B,DRB1 BE% & | HLA-A,C,B,DRB1,DQB1,DPB1 ;/
o

1 *2402-*1202-*5201-*1502 8.57 1 *2402-*1202-*5201-*1502-*0601-*0901 6.90
2 *3303-*1403-*4403-"1302 4.31 2 *3303-*1403-*4403-*1302-*0604-*0401 2.83
3 | *2402-*0702-*0702-*0101 3.50 3 *2402-*0702-*0702-*06101-*0501-*0402 2.62
4 | *2402-*0102-*5401-*0405 2.43 4 *2402-*0102-*5401-*0405-*0401-*0501 1.98
5 | *0207-*0102-*4601-*0803 1.98 5 *1101-*0102-*5401-*0405-*0401-*0501 0.92
6 | *1101-"0401-*1501-*0406 1.28 6 *0207-*0102-*4601-*0803-*0601-*0501 0.89
7 | *2402-*0102-*5901-*0405 1.06 7 *2402-*1202-*5201-*1502-*0601-*0201 0.78
8 | *1101-"0102-*5401-*0405 0.77 8 *1101-*0401-*1501-"0406-*0302-*0201 0.71
8 *2601-*0304-*4002-*0901 0.77 9 *2402-*0102-*5901-*0405-*0401-*0402 0.67
10| - *2402-*1402-*5101-*0901 0.72 10 | - *0207-*0102-*4601-*0803-*0601-*0202 0.60
111 *2402-0801-*4006-*0901 0.68 11| *2402-*0702-*0702-*0101-*0501-*0501 0.50
12} *3101-*1402-*5101-*0802 0.66 12 | *2601-*0304-*4002-*0802-*0302-*0501 0.46
13| *2402-*0102-*4601-*0803 0.56 13 | *1101-*0401-*1501-*0406-*0302-*0501 0.46
14 | *0206-*0801-*4006-*0901 0.55 13| *2402-*1202-*5201-*1502-*0601-*0501 0.46
15} *1101-*0702-*3901-*0803 0.53 13| *3303-*1403-*4403-*1302-*0604-*0201 0.46
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Multi-SNP fBHTIZL 5 HLA haplotype @ﬁ#ﬁ@&?‘f
ZEBT, MNIFEE(2), MEE—0), HAREZW, R5FREQ
(WEBHENAL Y — QERKRE @EEHRTFOLEE Y- QEBREERELY—

§59)

RIEIDOPEEIC T, BA W IMDP © HLA ¥ 1 ¥ 2 75— R U HLA 515 4.9Mb @O
multi-SNP 57— ZHWT. BHAEANEEORW HLA N7 O0¥ 1 T3 EERIcB W T
H HLA allele BADEEHDED THECREINTWE I E&2RLE, 35612, HLANY
0% -1 7IZH¥ T % genetic background 738 GVHD OFENE L BRI B AIEM 2R L /=,

AE, & 51T multi-SNPs 57— & O ZAT. HLA N7 08 1 T O{EE 2 FRH
U7z, |

(5]

JMDP %41 L C UR-BMT A3JEf7 S 317z 6188 XY (12376 A)D HLA-A, B, C, DRB1, DQBI1,
DPB1 DBEFHZFREL &, TOH T 1810 XY (3620 N)D 6 BLBREB D 20 — 46 Mb
fHIR D 1310 SNPs % Affymetrix GeneChip mapping 500K array TR L /=, Homozygous 7
common HLA HP # Dl A(HLA-A, B, C, DRB1, DQB1, DPB1 /%4 T homozygous allele) % ffiH
L. SNPs @ homozygosity ¥af L 721817, % HP IZB TS SNP D consensus sequence & HR7E L
7o 51T, HLA allele BIMSRIE LA 72< & one copy D HP ZHFFDME AL consensus
sequence ZEHGEICHTHNE D MRETL .

(#E2R]

Ho L HBBHEDE W homozygous HP-P1 (HLA-A*2402 -Cw*1202 -B*5201 -DRB1*1502
-DQB1*0601 -DPB1*0901) 72 A @ homozygosity ZMitL /=& 25, 65 Ald HLA-A 75
HLA-DPB1 @ 3.3Mb THE#EHED homozygous SNP 28 L., I 51T 32 AL 6.9Mb ZiE-T
(HLA-A &£ 1 3.6Mb telomere 1] T). homozygous SNP ZEFEMEIZH L TWiz, ZD32 AL
TT. nucleotide 29414635 (HLA-A @ 0.6Mb telomere fi)2* 5 nt 33187790 (HLA-DPB1 O 2.4kb
centromere flly X TR U allele 28 L Tz, Nt 29414635 5 telomere flid 2 D D subtype
i clear I3 2 2 EATE, 32 AD D5 24 Ald subtype A 2. 6 Al subtype B D HP TH
o 72 . Homozygous HP-P2 (HLA-A*3303 -Cw*1403 -B*4403 -DRB1*1302 -DQB1*0604
-DPB1*0401) D 10 AD S5 9 Ald. 7.6Mb DHIFHT—H L 7= 8kt #E D homozygous SNP 2 H
U Tz, homozygous HP-P3 (HLA -A*2402 —-Cw*0702 ~B*0702 ~DRB1*0101 -DQB1*0501
-DPB1*0402)t% 8 A1 5 AT 3.3Mb O TEFM D homozygous SNP 28 LTz, FD S
HD 1 AT 25.4Mb 12 B A E VWL T homozygosity 27z, ZOMEIVRFELEZZHP I



BV 5 consensus sequence % one copy ® HP ZFHDBEANE T LN E S hERF L HERE
Fig.1 IZRT,

Centromere Chromosome 6p Telomere
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1) BEAHEEOE W HLA haplotype i&. A72< &% HLA-A M5 HLA-DPB1 @ 3.3Mb
DHFPATIE HLA allele DA DEBBFD TAERTREINTB D, ISIFEFEINT
WS, HLA-A O telomere IR <HFET B I LBHSM Lizo Tk,

2) HP-P1 @ telomere fIDFEIEIL, FIZ 2 DD haplotype 2T 55 Z LRSS EOHFRT
D THENERD =,

3) 4. GVHD OREDE D= HEBEZ M E HLA haplotype EOBETBRETF L OBRER
AT HBICIE, B<AESNEHELSOBITNEETH S,



Screening of the immunogenome with microsatellite markers in
pooled DNA for non-HLA genetic associations with GVHD:
Preliminary results )

Christian Harkensee, Makoto Onizuka, Akira Oka, Hidetoshi Inoko
Division of Molecular Life Sciences, Tokai University, Isehara, Kanagawa

Background

Graft-versus-Host Disease (GVHD) remains the most important barrier to successful
haematopoietic stem cell transplantation (HSCT), leading to significant morbidity
and mortality. While clinical factors (i.e. conditioning regimen, age, gender, GVHD
prophylaxis regimen) play an important role in GVHD pathogenesis; these factors act
on a genetic background that is not only determined by matching of the HLA
antigens between recipient and donor, but also by genetic variations in immune
response genes.

To date, around fifty non-HLA genes have been implicated with GVHD or other
HSCT outcomes, using the candidate gene approach. This study aims to undertake a
more comprehensive analysis of the immunogenome (the gene set of the immune
system) in relation to GVHD following HSCT in japanese patients with acute
leukaemia. .

Methodology

The methodology has been described and presented before (JMDP meeting 17
January 2009 in Tokyo). In summary, we are studying 1220 donor and recipient pairs
for genetic association with GVHD using a three-step screening and confirmation
process. The first screening step, which has been completed, involved 460 pooled
recipient-donor pairs, which were typed for 4000 microsatellite markers. Analysis
included intrinsic risk of recipient and risk from donor for severe GVHD, as well as
risk from mismatch between donors and recipients. The second screening step, which
is currently in progresss, replicates the first step, but independently on a separate
set of 460 recipient-donor pairs, typing only markers that were significantly
associated with GVHD during the first screening. The third, confirmatory step (on -
400 pairs) will study the associated microsatellite loci applying individual typing of
SNP markers.

Results

Here we are presenting the results of the first screening step, representing the
preliminary results of our study before confirmation by second pooled screening and
individual typing.

In the first screening, each of the four directions of analysis (comparing each
recipients with GVHD 0-I with recipients GVHD II-1V, their donors accordingly, and
mismatch between donors and recipients GVHD 0-I and GVHD II-1V) yielded a rate
of approximately 20% positive markers. This high proportion is expected because no
multiple testing correction was applied in order to achive a high sensitivity for
potentially associated loci in the first screening. Hence, a total of 1994 GVHD-
associated markers are currently re-typed in the second screening, which will provide
the required specifity by the independent testing on a separate set of 460 recipient-
donor pairs, and application of multiple testing statistics.

We will preseut indicators for validity of the first screening results, which include
highly significant p-values, clustering of marker associations at specific gene loci,
and individual SNP typing of selected loci.
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Purpose

® Comparison of the incidence of acute GVHD,
leukemia relapse and survival between ethnic
groups
based on the same background
1. HLA allele matched transplant.
2. GVHD prophylaxis
: T cell replete stem cell source
3. Large scale IHWG HCT database

® Results obtained from this analysis will become
basic data for further international analysis of
HLA mismatched unrelated HSCT and for donor
exchange of unrelated donor.

.@ 4
IHWG Cell T

Group

Patient ~ Donor Ethnicity

Patient - Donor No. of Pairs
Asian/Pacific  ~ Asian/Pacific 2062
(Japanese - Japanese) (2039)
Caucasian ~ Caucasian 2419
Black — Black 39
Hispanic — Hispanic 21
Native American - Native American 2
Misrnatch race pair { in non-JMDP) 268
Unkniown donor ethnicity 744

Z#’ IHWG 1 P Celi T

Group

i ;! IHWG ¢ Cell T

impact of Donor-Recipient Ethnicity
on Risk of Acute GVHD, Leukemia Relapse
and Survival in HSCT from HLA-Compatible
Unrelated Donors.

The International Histocompatibility Workshop Group

Yasuo Morishima!, Takakazu Kawase', Satoko Morishima®,
Mari Malkki2, Steve Se\?llman3, Andrea Velardi4,
and Effie W. Petersdorf?

1. Aichi Cancer Center and Japan Marrow Donor Program, Japan,

2. Fred Hutchinson Cancer Research Center, USA,

3. Center for International Blood and Marrow Transplant Research, USA,
4, European Group for Blood and Marrow Transplantation, italy.

g Group

Patients and Methods

5555 unrelated transplants
1 HLA-A, B, C, DRB1 and DQB1 allele match donor

HLA-DPB1 match 1367 1 mismatch 1935 2 mismatch 1005

2. GVHD prophylaxes : Non-T cell depleted stem cell

tacrolomus base 1987 cyclosporine base 3173
other regimen 71

3. Disease ALL 1310 AML 1930 AL 11 CML 1438 MDS866

Risk of relapse high 1019 intermediate 3236 low 1001
Conditioning regimen myeloablative 4423
non-myeioablative 617

Acute GVHD, Leukemia relapse, Survival®
_*Kaplan-Meire Method , Multivariate analysis: Cox regression model

Acute GVHD and ethnicity
Efhnic combination Incidence of acute GVHD
Donor / Patient n Grade 2-4 Grade 3-4
Asian{Aslan 2062 39.2% 15.0%
Cauc./Cauc. 2414 55.2% 21.9%
Black / Black 39 48.7% 30.8%
Hisp. f Hisp. 21 47.6% 23.8%
Mismatch ethnicity* ©: 268 56.0% 22.8%
WIHWG. poit Celi Ti g Group




Acute GVHD and ethnicity

Multivariate analyses

Ethnic comblnation aGVHD 244 aGVHD 3-4

Donor / Patient n HR (35% CI) p HR (35% CJ) p
Aslan/Asian 2062  1.00 (Ref)) 1.00 (Ref)
Cauc./Cauc. 2414
Black / Black 38 12708201 o308 |
Hisp. / Hisp. 21 1.39(0.74-28) 03

1.84 (0.76-4.46)

Mismatch ethnicity* 268

*innonMDP

Other significant clinical factor (p<0.01)
HLA-DPB1 matching
GVHD prophylaxis

Donor Age

; i (HWG I

Cell Ty g Group

Relapse and Survival
multivariate analysis

Ethniz seitinatice relapse mattality
Donot/ Patient n HR (95% Ch) 4 HR (95% CI) p
Astan/ Aslan 2082 100 {Re!) 1.00 (Rel))
Gouc /Cave, 2414
Black / Black 3 1103385 oon
Hisp, / Hisp. 21 218{0.8529)

Higmaleh atheicitey 263

* i nen-JHDP

Other clinical factor  HLA-DPB1 GVHD prophylaxis
(p<0.01) Leukemia risk Leukemia risk
Disease Patient age
’? Disease
THWG ¢ ic Cell 7 g Group
Summary

« Ethnicity influences to clinical outcome of UR-
HSCT from HLA compatible donor with non-T
cell depleted GVHD prophylaxis.

1. Asian/Pacific (=Japanese) showed apparently
lower incidence of acute GVHD, leukemia
relapse and mortality than Caucasian.

2. Asian/Pacific (=Japanese) showed possibly
lower incidence of acute GVHD and mortality
than Black and Hispanic.

= il
IHWG T

Celi
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A-GVHD

in patients with common HLA Haplptype
(HLA-A — DQB1)patient
Svatiof Bv0d0l DREteodol
ORBt 1501
_DREISOI0T
. DREIM50

Caua HPGA A0201

JAR freq
5451
2035

Asian HPA  As24(2
Anlan HPAZ  A23303

Cu1202
Cw1403

DRB1#1502
DRE1#1302

DQOBI#601
DOB14#604

Incklence of acute GVHD

Common HP n Grade 24 Grade 3-4
_ Cauc HPC1 a7 . | 718%

Caus. HPO2 a0k
 Gaus HPO3 225%

Qauc HPCA , : . 178%

Agian HPAL 764 36.3% 13.8%

Asian HPAZ 390 33.8% 11.9%

«?”W
IHWG ¥ poi Cell T g Group
Survival

Low and intermediate leukemia
HLA - A~ DPB1 match

% o, ﬁfjiniﬁiian (n=505)
£ -[]\\“**MMQQQQJQ.;EE%E;%
A L‘ﬂ&_ﬁ Hispanic/Hispanic (n=11)
0 Mismatch ethnicity(n=30)
0 r r T )
0 1000 2600 3000 3650

Days after transplantation

poietic Cell Ti

Working Group

Discussion

@ Cause of different outcomes by ethnic group
Asian/Pacific (=JMDP) vs. Caucasian

1. Clinical factors : adjusted — No
2. Transplant procedure :  adjusted — No
3. Transplant center effect: — No
4. Genetic background

HLA haplotype itself, or matching

Minor HAs
Cytokine receptor polymorphism.
5..Unknown
IHWG Celf Group
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* 1600 donot/recipient samples

+ Affymetrix® 500K GeneChip

» BYLF LIz D%call rate >90% (DM algorithm)
o £Datad)Genotyping

» Chiamo
o RPBISNPOImputation

s Phasell HapMap M Haplotype data B ~2,500,000 SNPs
s low-performance SNPsD &7}

o call rates < 95%
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Demographic Features
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Call Rates (Nspl 250K} (genotyped cases)

call rate AA A3 B8
AlL £8.26 2485 | 3747 | 3593
dosr 48 2485 | 388 | 3608

patant 8.0 487 1 3137 | 38E0

Call Rates (Styl 250K}
e | an | 28 | BB
ML | a4 | a4 | aanto%63

gonor 9852 454 | 3181 3647
patient 9837 2454 | 3173 | 3640

Donor Patient

Candidate SNPs (continued)
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Validation analysis

o BT LBITICE > TSI {&4H18SNPIZDLNT

— Affymetrix GeneChiplZ &Y BT Sh =47 )L
(1600%48=3200 samples) % F L Vf=Typing Validation

— 3L Dty (~400)% B V=Replication study

¢ SEQUENOM iPLEX® (MassARRAY solution for
Genotyping )& FALV=SNP typingZ1To7=

grade2-4 acute GVHDERED HBHFLIZRATYF
(HLA Cw*0102#) 3 14)

Chrb p14.3 rs7447336
Original set Validation set
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Future study

*Demonstrating biological evidence
*Expression analysis
*Demonstrating mHag by inducing CTL from
post transplant patients

iPLEX result (Validation of SNP typing)
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[ S M e I 331T B Cytotoxic T-Lymphocyte Antigen 4 Bz F£R DB

FROESRIA 1, PEERD L REEC 28, MHER. ERE 2 TR BT !
1. A BRFERER MK - EHENRE 2. AGBRE-RHTRE  MiRAH
3. BHERY Mk - EHENFE 4. TiERE HFEMPE

[%5] Cytotoxic T-Lymphocyte Antigen 4 (CTLA-4) X, T #REDIEMALZ IS D01
ThY ., FOBEBETELE L HOREEBRLBHEERERIGE OBERRES TS, 4
Hl., Fx 12, FF—0 CTLA-4 E& & FL RN REE LMl RiFT R e R L.

[51E] 1987 £ 5 2006 4EIC4 T BAFRBMIRANE R 0% & B 5 — fR -5 m i A
Rz T MBS EM AR BRI % L O T S 7u7- HLA — BRI E mssiiaBiEo 5 b, i A
v hr¥b— ke aARY vk GVHD TR E 4 53E T MR EBHE 147 il 55 &
L#. KF—iz#iF 5 CTLA4 @ 3 >0 SNP: -318 (rs5742909), +49 (rs231775), CT60
(rs3087243) DEIEF M % Tagman PCR R —7 U ABIZXVIREL, BAAD
HapMap 5 —# % b L7 v A FTERE Lz, Cox Wil — FEFAEROVTEE
BT E1T 27,

[i& 2] HapMap & —# 26 BAAIZRIT 570 ¥ A 7 (=318, +49, CT60) i, CGG.
CAA. TAG O 3FHOATH D Z L¥bholz, 147 EFONT v & A THEZ, CGG
59.5%. CAA 30.6%. TAG 9.9% Th -7, SLEBMPFTOMRE, ~NTuiA 7 CAAERT
LR F—2oBEEZTEES. BREIFEICEHR: 0.53, 95%CI: 0.29-0.96,
p=0.035), RAFRITHEICED - =(HR: 0.60, 95%CI: 0.36-0.99, p=0.047), F/-Hik
TR VBRI B S - (HR: 0.66, 95%CI: 0.41-1.06, p=0.085), SR UMM GVHD 3
FE L IEBRFETICOWVTIE., AT ud A7 CAA DFETEITFRO bhirrol,

[%2] HLA — SRR MMz T, 9 —0 CTLA-4 ~7'1 & A 7(-318,
+49. CT60)75 CAA DBAI., BREZIH LAGFERER EIF DL ZERRSN, FF—&
FICHREHR L 72 5 AR R S T,
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(3604),

NKG2D

B SNP(rs1049174)I2#& 3¢, BNKEHR
(NKG2D-HNK1) L{ENKE B/ (NKG2D-
LNKNYDANTOsA TREEMHEI.

BEHNKINTOSA( TG EFF—2 08 ED
BHEEEE T E(TRM)ZEL, 245K
(OS)HBIFTH>T=(HR 0.44; 95% Cl 0.23-
0.85; P=0.01)(&3),
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B 7OE—42—SfE OSNP(rs2275913, G197 A & fFHT.

B BEANO7TABRETFHIXI-IVAREGVHDD EELE
;F%(%%)(HR 1.87; 95%Ci 1.23-2.85; P=0. 004)’(&0
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1FCH-o1=(HR 0.49; 95% Cl 0.26-0.93;
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Single nucleotide polymorphisms in immunoregulatory genes
associate with HSCT outcomes in a Japanese population

C. Harkensee (1,2), A. Oka (1), P.G. Middleton (2), M. Onizuka (1), H. Inoko (1), Y.
Morishima (3), T. Yabe (4), K. Hirayasu (4), K. Kashiwase (4), A.R. Gennery (2), for
the Japan Marrow Donor Programme (JMDP)

(1) Division of Molecular Life Sciences, Tokai University, Isehara, Japan; (2)
Institute of Cellular Medicine, University of Newcastle upon Tyne, UK; (3) Aichi
Cancer Center, Nagoya, Japan; (4) Japanese Red Cross Tokyo Metropolitan Blood
Center, Tokyo, Japan

Non-HLA genetic variation associating with outcomes of haematopoietic stem cell
transplantation (HSCT) has been described by a large number of studies. Findings,
however, are rarely consistent, as the overall effect size of the polymorphism on the
outcome is often small and may be affected by variation in population and clinical
characteristics (ethnicity, related/unrelated transplant, HLA matching, clinical risk
factors).

The aim of this study is to identify in a robust way single nucleotide polymorphisms
(SNP) that display consistent association over a longer period of time, withstanding
changes in clinical characteristics of the transplantation.

We have selected 39 SNP markers in 20 immunoregulatory genes, all of these were
described as being associated with HSCT outcomes in previous studies. We
individually genotyped all 39 markers on a first set of 460 HSCT pairs from the
JMDP registry (1993-2000) using standard or custom TaqMan assays (Applied
Biosystems). Markers that showed a positive association or a trend were genotyped
for confirmation on a second set of 460 HSCT pairs (from the time period 2001-2005).
Both cohorts were stratified for underlying disease (acute leukaemia), age (4-40
years), conditioning regimen (myelo-ablative) and HLA matching (35% 10/12 or
12/12 match) and had no statistically significant differences of these clinical
characteristics (these two cohorts are identical with the 1% and 2™ screening DNA
pools of the microsatellite study). Investigated outcomes include acute Graft-versus-
host disease (aGVHD), chronic GVHD (cGVHD), engraftment, relapse and survival,
analysed also in a subgroup containing the 10/12 and 12/12 HLA matched pairs.
Fisher’s Exact Test and Kaplan-Meyer analyses were performed using SPSS (v15.0).
All p-values were corrected for multiple testing using Bonferroni’s correction
according to the number of SNP tested in each step of the study.

At the first screening step 5 SNP showed significant association or trend with HSCT
outcomes (Donor: IL10-1082 AG genotype risk for survival, p=0.0018; recipient:
CTLA4 1s231777 TT genotype risk for severe aGVHD, p=0.0018; TNF-1031 TT-CC
genotype match risk for aGVHD grade 4, p=0.0017; trend for genotype mismatch
with aGVHD grade 4, p=0.0224; FAS-670 TT genotype risk for aGVHD, p=0.0013;
CT genotype protective against relapse, p=0.0025; IL2-330 GG genotype risk for
aGVHD grade 4, p=0.0014, GT genotype protective for survival, p=0.0021, and a
trend of the GT genotype with risk of cGVHD in the HLA subgroup only (p=0.0391).
At the confirmatory typing, the IL2-330 GT genotype associated with cGVHD
(p=0.013), which was even more marked in HLA-matched subgroup analysis
(»=0.0004). The TNF-1031 TT genotype showed association with aGVHD
(p=0.0094); and genotype mismatch corralated with aGVHD grade 4 (p=0.0053).



When combining the data of both screenings (920 pairs), associations of the TNF-
1031 TT genotype with aGVHD (p=0.0275, OR 1.47) and genotype mismatch with
aGVHD grade 4 (p=0.0002, OR 2.91), as well as the I1.2-330 GT genotype
association with cGVHD (p=0.0217, OR 1.39 overall; p=0.00005, OR 2.54, in HLA
matched subgroup) were confirmed.

This study has identified the recipient IL2-330 GT SNP genotype (cGVHD) and TNF-
1031 genotype mismatch (aGVHD) as consistent risk factors in both screening steps
and combined analysis. Other associations were less consistent, suggesting that
significance may depend on variation in clinical risk factors. For clinical application
as a risk predictive tool, SNP associations independent of subtle changes in clinical
factors would be desirable.



