HRHHTH ST R AT LS B4 1 ORER

RMEMXAE nAEAR
REat. HEE. hamig, RPERH. DIESR

ARNAT LS —BiE
ERERI/IEERR

FEWERE
B HARBRTIE, ARA~OREOBROREEZrImary
endpoint&d-3,

B IERBE. Fr—REREEprimary endpoint&d %,

TR+ —REW 1T, FPREMIRrU U LORBLI-BEBICH
WTIZEHL., H2F% AXLBRFICHBL TR %608 LIRICKF—
HRMBRRAO0R L LI DL LTS

BRES: R [ EEI0M, ¥ I aRRI0W
PMEER: RMERAPHHSE OANH

BEEREE (GRR)

(1) REORRCIGAMHRHZL R MBI HA RN
AR B EL N VIEIRR AL
Miey R mM: ENMILLY
BHTFRFAOYERRMAYE A OHNRRAIAB~ROLPREEHLL:
HERAMEE N, PhERERE SN EAL
W AR o dua: SK— XLt
AREREBLEY N
AERERERSint-2L185. RRSER
(QYELSaRABEE
(3)55MELE. TORERORABE
S5 NTMANE L2 LU R RBENITD RIS LRSSV R
(DIENEIHLA—REF— S @MU BE, HIEHLA—BRFF 20 Th, BEO
SUHERRICBRESRETIRE

T8i
(3Gy /day)

Fludarabine t
(40 mg/m?/day)

cy !
(50 mg/kg/day)

GVHD¥FR5
LoazfYL

BB (day -3)&YSH2OAR)3Img/keZ24MEFR AT T 5. Bi%
tach MBELE, 250~450 4 g/mI&F 5, EME WERA TR CHNIETROE
gi:mﬁ)&i(ﬁa‘&fiﬁmﬁf&liﬁ!ﬂ&s). GVHDA RIS S

AU/~ BEIIFIL
BBMIE (day -3) &Y, BIRI0BET. 15 me/ke/day (53270 \L453)

oRnoists,
XRERE
G-CSF

BHitkday 140 LdaySkYG-CSFEEET 3,

BRI LBEE

BHIE

BHMTARELT, EFOLF /2 100me. HREFOF LU (T A5y
VR-Pe)26meBDREELTI, BHRICHRICHBLTIFVIIANILE
HLe) Gz SRMMETS.

BHEFE
PR MESTCOEBMTRAE, EEOFMENLAROELTRR
D125 FI-FRAETL, BHOEINT S BBEOOFZRBETHE.

FRIOMERRS
Z&l:{#i'ﬂ‘ﬁiﬁ&’?ﬁi?éf;&b‘ BHAICRRENEENKRET
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fEBIE = s I
IBM-CBT |BM-CBI_ABO HLAcompatibility Call dose
No, Diagnosis Clincal stage Sex Age(Ys) BW(kg) No. Pt/CB  Gw /7 Tva NCCUxT0¢7/kg) CD3A+(x1085/ke)
1 MDS overt EP M 64 48.4 1 A/A 4/4 3.05 0.88
2 MDS overt CRS5 MRD+ F 58 43.0 2 AB/O 4/4 3.50 0.69
3 ALLPht+ CR1 MRD+ M 60 56.5 3 A/B 5/6 3.27 0.99
4 AMLM4 RF F 66 47.1 4 B/O 5/5 2.05 0.45
5 T-MDS RF M 51 62.4 5 B/B 5/5 2,58 0.45
6 ALL CR1 M 62 66.0 6 A/O 5/5 271 0.30
7 NHL(FL) RF M 57 86.3 7 A/O 4/4 2.04 0.63

hd = — — >
£E i@ FIBE DA BRI % = — B PSR

IBM-CBT Recovery aGvHD

No. PMNr>0.5%108/L - PLT220%109/L (grade)

IV-CBT Recovery aGvHD

1 7 12 n No.  pMNr205%100/L PLT220X109/L.  (grads)

2 11 67 HI 1 38 59 1

3 9 4 f 2 23 41 I

4 24 51 I 3 16 46 1

5 17 30 n 4 15 4 i

6 33 55 1 5 28 40 I

7 v 40 ! 23(15-38)  41(34-69)

17(7-33) 42(12-67)
Cumnulative proportion | BHANBHE versus ERMRBE l
with Neutrophil count 500/pl = 950 Gy
1076 cells injected ﬂ CS7BL (EGFP) into C57BL= 37 %

Mcdian  Range

Conv(N=34): ——23days 1835

RICBT(N=5): w———m23days 15-38
o IBMCBT(N=3): __ildays 733
%

950 ¢G)
100 i
80 1015 cells injected C57BL. (EGFP) Into CSTBL=53%
(35 mesured in the other femur)
£0

40

20

| BRRBIEN SRR R 1/10BTER TS, |

0 5 1 15 20 25 30 3B 440 Francesco Frassoni

Days after CBT Exp Homatol. 2004 327627, -
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AR EOHANEREAN SRR (5 E 7B KRE)
BRE_(GA) | 2003 | 2004 | 2005 | 2006 | 2007
VRA 0 o 0 o o i&w
g e e e e
L0x107kg |2=3 é o 1 T -
1 Z:? 883 "117 é« }ns l7) -— - =
B 809 | 7ar | 681 | 567 52 1 %ﬁmﬂﬁ%m=_§ﬁ’&7ﬂl_ﬁﬁﬁbf:o
] 600 | 6341 671 30| 174
2.0x107kg [o<10 434 asa| asz| asal| 172
= R T 3 4 - — 153 ~
l 1112 129 147 ??g ﬁ :zg 2. ﬂ%mm;‘ﬂ-ﬁb~ ﬁ'—gﬂf'ﬁmﬁ%w&h\oko
e T o s ] MHEMLISYINOW _
e of 2f 2l oo Ba3Y 3. IHiLL BB RO P REEEHEBTE -,
e o - :
18~19 0 0
=20 10 o
200t o 1
ERH 3357 | 3104
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A MRS RE TR (- FEAE 3 5 AT f B Sk 1 L O @ AB 14T
BEMRFEFMBEREE DER RKT—R DtilE—
EMRFEAMERE BRRES wEfMZ

(HR

B RSB 2 E SR EIRIGE BT L TEERIGRIEICR>T
W3, ITEIEREDL N 7 OFREIC LY FFOBEOF&IXFEL LR L, FH21F 5
A B HEHNE 5000 BlA 2 7, Z 0 & 5 RO IR MBS
M0 BMBARIE Lz & T 2EFANHREIND L 51272 >72 (Matsunaga T, et al.
Am J Hematol. 2005, Nagamura-Inoue T, et al. Cytotherapy 2007, Mitsui H, et al.
Int J Hematol. 2007, Hamaki T, et al. Bone Marrow Transplantation 2008.), F7zi&
MBS E TRESNTOVDEFABELEDL L TNETIZOES L 2D, I
# 1 FR Sk B R ORI B 2 LN MDS F 7213 AML TZJE L. monosomy 7
7E T BYRAEEEOREN 9 FIt 5 A bND, B BEREMREED AN =
ABZOWTIEHALSARRATH Y | KRERICMIT 727 70 —FIILe R MBE 21T
S5 LTHROTHETH D,

YRHI I E TNEAMIRDOERE OCMEZIT > TEIZ, /NETH LN D EHFEMEEHM
BBk A R IMML)IL in vitro T GM-CSF (C @S M &R 2 & ASHFIRAY 72 (5%
Th 5, TERGTRE O HTHIL RASIMARK ¥ 7T MREBEDORE T REH
LA L 2> TETVDH, IMML D) 35%1Z PTPN11 BfnF &%, # 20%1Z RAS i#
BFORE, £ 15%I1Z NF1 BEFORE, K 10~15%I2 c-CBL BinF ORE S HE
EhTWw3, PTPN11 OEGFERIZIJIMML 7213 T2 <. monosomy 7 £ 9/ A4 Y
A7 MDS IZBWTHLRHEEIND Z ENFEIN TS (Tartagia M, et al. Nature

Genetics. 2003), JMML Z#FIELZIROH X Y —if 2 B Y F4 real-time PCR % B\
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THAT L=k 25, 2417T JMML %EHO PTPN11 X RAS OBGFEESRE SH
7=(Matsuda K, Koike K, Br J Haematol. 2009), =™ Z &% PTPN11 % RAS Di#ifz
FEABFENTT TIEZ > TWS AREMENTRER SN D, TRETICH t1221)8H%
AMFER EOBGFEILLFERNTRI o THB I ERHEINR TS, ZOEEGTE
HIREEEHDLICLRD SR bOO, BIFREICITES b5 EETFREOMMI L
BELEZONTWA72), EFEFLICFEL CLZEDRIZBMFRERELRVWEE X
LT3,

COLEOIREENRDY | BIEIOHSEFIZB O CEFDBERAMRORELBEIRT
WizlEWie, BERECATHEBEZBROEFE, RUCKRFAECHITERP TH S,
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RET7 LILX—REBFTFH - BRAREX
MHARESMICE DK FMBERENRBRBEORER LICBET S0 M
(ERERE RESRWH)

TR 21 FREESE 2 MY 0) 54

201051 A308 (LX) F&4B~0B;
&5 ERERERKES SEIEERE

Bk #HB (BB RKR107 &

1. FEMBEBEMBIED AR LLERE
HFERE JHEN FHBILF E Petersdorf
International Histocompatibility Workshop Group

2. B ITA REESTIC & B GVHD BERIE T EEO B %R-Update (10 43)
WEENT., HHEE—. RIEEC. REEH. BERE. NFEY. TARE.
e
HRALESHAERR £voY—K—F HNAY/ L

3. RAEEMmEMEIRBIEIZE TS Cytotoxic T-Lymphocyte Antigen 4 5@GFZRINDEE
kW, AEREE, HB W
FHBRZAER MmME - BENF

4. EMBEMBUBEIZE T2 5EEEEETFZ BT
EEMEE JILMR-IARAE/—H dREC
ERXEMBEFR S

o
m
[
<

ER EMEEHE (B RR1059 HE25)

5. Single nucleotide polymorphisms in immunoregulatory genes associate with HSCYT
outcomes in a Japanese population.
C. Harkensee, A. Oka, P.G. Middleton, M. Onizuka, H. Inoko, Y. Morishima,
T. Yabe, K. Hirayasu, K. Kashiwase, A.R. Gennery, for JMDP.
Toukai University

6. A systematic scanning of the immunogenome with microsatellite markers in a
Japanese HSCT population reveals multiple genetic risk loci for graft-versus-host
Disease

C. Harkensee, A. Oka, P.G. Middleton, M. Onizuka, H. Inoko, Y. Morishima,
A.R. Gennery, for JMDP.
Toukai University

7. Fr—akOTHEaN 5 R -HA-COE S E & NKHila 224k (KIR2DL |igand) @& RIS
EDVWBREED O
NEERN WHRE— #ERE
BHRSAL VA — RRER#SFR+FhEES—

8. NKMREZBK, 44 bhA VEGTFEERFE S UREREERE N
EMESH., TRESE, dAEZ. ExXETF. PR
RR#F+FOEL 52—

9. RARESEX  EBRE
RERE{C REKE
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HHEE A B DCGEMmBE & m
HRaRBE D RER LIRS AT
ER22%1A30H

1. JRI#&E R FAE D A E
LEER AR

IHWG Hq tetic Cell Working Group

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 Malkki?, Steve Spellman?, Andrea Velardi?,
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, ltaly.

'?" IHWG H

ic Cell Tr Working Group

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.

_W IHWG

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-myeloablative 617

Acute GVHD, Leukemia relapse, Survival*
*Kaplan-Meire Method ', Multivariate analysis: Cox regression modet

fe Celt Tr Working Group
Patient ~ Donor Ethnicity Acute GVHD and ethnicity
Patient ~ Donor No. of Pairs
Ethnic combination Incidence of acute GVHD
Asian/Pacific. - Asian/Pacific 2062 Donor / Patient n Grade 2-4 Grade 3-4
(Japanese — Japanese) (2039) - -
Caucasian -~ Caucasian 2419 AsianfAsian. 2062 39.2% 15.0%
Black - Black 39 Cauc. /Cauc. 2414 55.2% 21.9%
Hispanic - Hispanic 21
Native American - Native American 2 Black /Black 39 48.7% 308%
Mismatch race pair ( in non-JMDP) 268 Hisp.  Hisp. 21 476% 238%
Unknown donor ethnicity 744 Mismatsh ethnicly® 268 56.0% 228%
:WIHWG WIHWG:' fc Cell T Working Group

ic Celi Tr g Group
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Acute GVHD and ethnicity

Multivariate analyses

A-GVHD

in patients with common HLA Hapiptype
(HLA-A — DQB1)patient

Ethnic combination aGVHD 2-4 aGVHD 34 Cauc. HPC! A%0101  CwagJOl B+0801  ORBI*0301  DQBI*0201 EU:{O':Q
Donor/Paent o HR@XC) _p _ PRE%C) Coue P02 oo owoler mov omaien comis o
Asian/Asian 2062  1.00 (Ref.) 1.00 (Ref) Cauc. HPCA A®0201 Cw+0702 DB*0702 DRBIMSOI DQGBI+0602 2341
Cauc./Cauc. 2414 1.63(1.48-1.8) <go0t 1.54(1.31-1.79) <go001 Aslan HPA1  A%2402 Cw#1202 B+5201 DRBI*1502 DQB1+0601 “é’:,';‘i“
Black/Black 39  1.27(0.8-201) 0300 2.16(1.2-388) oo Astan HPAZ - A33303 Cwti403 Brad0d - DRBIXZ02  DGBI+0S04 2935
Hisp.fHisp. 21 1.39(0.7426) o3 184 (0.76-4.46) o179 Inodence of acute GVID
Mismatchethnicityt 268 1.58(1.33-1.81) <0001 1.62(1.22-2.16) o001 Common HP n Grade 2-4 Grade 3-4
i nonJMDP Cauc. HPC1 707 54.2% 21.8%
Cauc. HPC2 410 50.9% 18.9%
i ini < Cauc. HPC3 239 48.7% 225%
Other srgmﬁczn&!ggzggfﬁ;::t)cré&go.01) Cauc HPC4 263 49.9% 17.8%
GVHD prophylaxis Asian HPA1 764 36.3% 13.8%
Donor Age Asian HPA2 390 33.6% 11.9%
WIHWG: ic Cell Working Group W!HWG. poletic Cell Ti p ion Working Group
Relapse and Survival Survival
multivariate analysis ourviva _
Low and intermediate leukemia
Ethnic combination relapse mortality 10 HLA - A — DPB1 match
Donor / Patient n HR (95% Cl) p HR {95% C) p g0
Asian/Asian 2062  1.00 (Ref) 1.00 (Ref.) ;
Cauc./Cauc. 2414 1B61(14-1.85) <0001 151(1.38-1.66) <0oct § 601 Asian/Asian (n=505)
Black / Black 39 . 1.94(1.03-3.65). 0041 259(1.77-3.8) <0001 £ s c -
Hisp./Misp. 21  2.18(09529) ooss 225(132-382) 0008 e = CauC, [Cauc. (n=332)
Mismalchetheicit 268 1.75(1.36-2.26) <000t 1.69(1.43-2.01)  <0.001 v Hispanic/Hispanic (n=11)
*innen-JMOP 204
L . Mismatch ethnicity(n=30
Other clinical factor HLA-DPB1 GVHD prophylaxis Y )
<0. Leukemia ri eukemia risk 0 T T
(p<0.01) Disease risk IF; a':i en'tna ge 0 1000 2000 3000 3650
‘y Disease -:V Days after transplantation
7 IHWG I e Cell Working Group ¥ IKWG I poletic Cell Tr Working Group
Summary Discussion

» 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.

¥ {HWG H

ic Cell Ti p ion Working Group

@ 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
WIHWG:' ic Cell Tr Working Group
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MASLESEICE D CGEMBEREMBPHRABIED RAER LIS SR B

25/ LEERITICKD

GVHD BB BImFEE DT / LT 4 FIaiEHRK-Update

FEE ISR Ic BT 5 GvHD

RHER
GyHD prophylaxis

CTL ' Tissue damages...

w7 BE A

immune vesponse mHAg
semsltivity to Regimens 4B

sxe = GVHD

O GVHDOREELDI Y1 —HRIL ?
Q GvHDIC B2 RIZTRENTRIZ?

R OBE

* Microarray 82 #7

* 1600 donor/recipient samples

* Affymetrix® 500K GeneChip

o YT VI DEcall rate >90% (DM algorithm)
» £DatalDGenotyping

+ Chiamo
« KBBISNPOImputation

* Phasell HapMap (D Haplotype data B ~2 500,000 SNPs
 low-performance SNPs® %5

 call rates < 95%

* Donor samples GHWEHN S D&B A $H 5

* MAF <5%

» donors-recipientsffl(Dcall rate D & 3%>

B 1,285,694 SNPs
o ATSUIRHRENR
+ permutation testZ {7\, genome-wide p < 0.05(Massociation®$

DSNPERH
Candidate SNPs
gy vt HA RS hearosome Soatot SN e Logran: :“bt e
acuts CVHD assoclated

1153
YJSﬂ"“ uc AAAITOY A .
BT I T T R PR T
o PERE
[

SN0 W ATITRS

P

sToun aUEDNS AT
o Peotoxy

s Rler -t 51595108 GO ey 1BIECS
LI [N AHC Al AT Hat 1TeECs
“ 1530607 % NS AG 218 REIELS
H 2scasy NN ot A8 235608
AR 30K 8
? UG ARG oY 3208 PIED
] 6P nUMNN Ca p i 1SAEO7
ALl T4AS288 RN AG i €07
4 PHSTT8 L oy 2664~ 24k0?

RIRHDAE Y~
BHEH A

A
a’aﬂnn-—ﬂamn

mEAR

MUNEH
MFRR AR
BARE wERS
ERM
stm—

ﬂ
AEFHERMBE S — &ﬂ ES @aH R
DI RRERE 57— h-3i)
BEHPRFENRRUST) - BERBI> 2

GVHDIZ 9" 5277/ L\ BERRT
GVHD (+) B4l GVHD (-) i
A 01V GV S 1)

€ 20044F F TIZIMDPEEL TiF b - JE & MR B4 (7800)
Q HLA-A, B, C, DR, DQ® 5 BEDIDNAL R LT HA
O GVHD T HICYA+MTX % 713 Tacrolims+MTX

Q gDNA DHRIE TR

€ acute GVHDIZIT 2 Wi o L2

> 1600 B
apAffymetrix GensChip 500K % JH 3T Genotyping® {75 7=

Patient

Donor

Call Rates (Nspl 250K) (genotyped cases)

S‘Y

Demographic Features

Nlp

per transplnnt

Acute GVHD
4 (analyzed cases)

callrats AA AB 88
ALL 9826 | 2485 | 3747 | 3593
donor 9849 | 2485 | 3758 | 3508
pated | 9804 1 2487 | 3737 | 3580
Call Rates (Styl 250K)
cali rale AA AB BB
AL 9844 1 254 [ arrr ] s
donoe 9852 24.54 3181 3847
patient | 9837 | 2458 | 3713 | 3610
Candidate SNPs (continued)
caqery e HAMERIOr  CrUmOsoTe  powton S0 pwe T o ek
PO

] 412535438

AHOI GA e 1r8E07
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Validation analysis

o 24 ) LBTIZ &> THE ST EH18SNPIZDLNT
— Affymetrix GeneChiplZ &Y B Ehi-H4> 7L
(1600%4#=3200 samples)% FBL VI=Typing Validation
— Jh 31 Dtz b~ 400)% AL Vf=Replication study

+ SEQUENOM iPLEX® (MassARRAY solution for
Genotyping )% FALM=SNP typingZ{To7=

grade2-4 acute GVHDEBIRD HEHFLIVERATYF

(HLA Cw*0102#1 3R {%)
Chr5 p14.3 rs7447336
Original set Validation set
 |EEEE] e & -
£ 33
H 54
i: BetalS Y o m
i, i) Co
£° :
§ s L 19/56
) RSP S e A S
Days £2 ransplantsson
Future study

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

iPLEX result (Validation of SNP typing)

Call rate Affymelrix GeneChip [<&%
TypingBsRED—BE
1000 1000 X ENE L RN 6 AT
850 950 :
200 %00 | 3 H
850 80 !
800 800 -
70 750
700 70.0 ‘,'
i
650 650 -
600 600
550 ‘I 550
s00 so0 1
M E R E R gragegeEey
FHE R HHE R
3 EEH
FEREREIERLRRENE ELLEERREE

grade3-4 acute GVHDEBAEDH BT L ILSATYF
(HLA DQB1*0601# 5 {)

Chr12p12.1 rs17473423

wvidt ] Faisaiel

FEl =5 1D3
ACEC Corm Pradictong N 1

o0 L0tee bmiFrat, Cordms,
A5 e—

o

et Comear 3t fve CorimicE

o §

Originai set
@ Validation set
- o
2 s T e 2, - afeie maxred
a8 | atelemsmacied () g 4 - sheenaractes ()
2 N=766 e alele nsurned
iz §.] N
3 33
2« 3
g 3 814 : 3
3 P 25
5 8 4-"_. 38/145 § g s Ll Siiie.
R s T 3 GPERRRE S
e iy T Y T e i wm
e @ @ & & 0 e v == d
o 2 w0 ®w & w00
Days a%ss vasspaniadon Dars ator ressptaniaton
Collaborators
Japan Marrow Donation Program
Japanese Red Cross Nagoya First Hospital
Yoxmhlsa Kodera, Koich Miyamura + m+*n
f}apnnese Red Cross Tokyo Metropolitan
Cente
Masahiro S1lakc Koich Kshiwase BATABA
@ BYRwEmm

Tokai Uni School of Medici
Hidetoshi Inoko, hiako(o Onizitka

EHAX

Aichi mecel;‘s Center Research Institute
uka,

Yoshiki . Kazutaka  Kawase, Hiroki Tonkau Saloko
Morishima, Kunio Yasuo M kahas!
Kiyotaka Kuzushima

NPO HLA laboratory  wassnunus HLABIYLR

Hiroo Saji + Etsuko Maritya

Kyushu University.. &

e Aeieied .. §8F KYUSHU UNIVERSTTY

University of Tokyo
Aiko Matsubara, Yasuhm) Nanaya, Yasuko Ogino, Masashi Sanada
Wang Lili, Kato, Minco K Shigeru Chiba

%%MA‘F

Uy os e
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[FIFEE MR HIf B HEIZ 35 1) D Cytotoxic T-Lymphocyte Antigen 4 &{xF %8 0 2458

FHECRIL L, PR 1 RIRE T 23, ATHEE L B2 BFMER e EILA
L AEBRFERER Mk - EEARY 2. AEBE—R+FHkk ks
3. BERE MK - EEAF 4. RERF HFAEMRE

[# 3] Cytotoxic T"-Lymphocyte Antigen 4 (CTLA-4) X, T MUfROIEMAL 2 MEIT 5 5F
THY, TOREFEUL BCAEKBOBHBAERIS EOE#EARESRTHWE, 4
@, #Fx ik, RF—0 CTLA4 B T2R M REE M SRS RISTREL R L,

[7715] 1987 25 2006 FIZ4 HRRFFHILMIERAE R O & EBE —R+FREmigAN
FHZ T i SRR B L CHEAT S 7z HLA — B RS s asiio 5 b, A
Y hlbFtE— b7 aARY % GVHD TR E 53 THIIAREBE 1476l x5 &
L. FF—iZBiF5 CTLA4 ® 3 -0 SNP: -318 (rs5742909), +49 (rs231775), CT60
(rs3087243) D& 7 % Tagman PCR ER VY — 7 U REICEVREL. BEAD
HapMap 7—4# %2 b LT o & A TERE LTz, Cox NV — FEFLEHNTEE
BN AT o7,

[#%] HapMap 7—# 025 HRAICEB T 57 a & 4 7 (-318, +49, CT60) ix, CGG.
CAA. TAG D 3FEDOATHD Z L¥bhotz, 147 EFIO T 1 Z A THEEIX, CGG
59.5%. CAA 30.6%. TAG 9.9% Th o/, LEBMTOMKR. "Trns A7 CAAEET
L5FF—0oBHEEZITLEE. BREFIAEICEHR 053, 95%CL: 0.29-0.96,
p=0.035), £EFLRIHEICE M- =(HR: 0.60, 95%CIL: 0.36-0.99, p=0.047), F /-4
FRIIEWERA A A S 7= (HR: 0.66, 95%CI: 0.41-1.06, p=0.085), At K U8 GVHD %
fE L FEBRIETIZONTIK, T rd A7 CAADFETEIRDLNR) 0T,

[#22] HLA —&RIBEME L SMABIHEICIS VT, R —D CTLA-4 7' u # 1 7(-318,
+49, CT60)A CAA DFAIL, BREMGI LAEGFRL A EXELZENREN, FF—
RICHRRBERE 23RS TR SR,
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BiERERIGEEGFZED
M
N
N4
SR
JWARTAE /—H
ERER
hEET

R

aJMDPZBELTHLAZ YL —BEMBEME
BB ESH-MENAEEETDR—
(360%).

NKG2D

B SNP(rs1049174)I2#3< ENKEEE!
(NKG2D-HNK1)&ENK;E 1B (NKG2D-
LNKNYDNT o2 TREERT,

BHNKINTORA TSR —%2BF 228D
FIERSETE B (TRM)(ZES, TR
(0S)H BIFTH>1=(HR 0.44; 95% CI 0.23-
0.85; P=0.01)(E3),
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BrERIE

BAAERBECEHCREERBOERERRS
B fE - REBE~NOZENTRSH,
TagMan PCR% CREHT AT 874 e E B
FHRERITL . REBEREREDBEE
BARBICHER LT,

IL-17(A)

8 SOE—42—4$EI O SNP(rs2275913, G197A)EREHT,
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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 TagMan 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 15231777 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
(p=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).
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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 IL2-330 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.
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A systematic scanning of the immunogenome with microsatellite
markers in a Japanese HSCT population reveals multiple genetic risk
loci for graft-versus-host disease ‘

C. Harkensee (1,2), A. Oka (1), P.G. Middleton (2), M. Onizuka (1), A.R. Gennery
(2), H. Inoko (1), Y. Morishima (3), 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

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). 35% of pairs had a 10/12 or 12/12 HLA match.
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 1* screening step, only markers positive here were typed on the
2" 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 final analysis, 39 (recipient) and 58 (donor) ms loci
remain associated with risk or protection from GVHD. Of 14 microsatellite loci so far
investigated by individual typing, four loci were confirmed while two showed a trend
(donor: DXS0629i: p=0.001, OR 0.293; D6S0035i: p=0.005, OR 0.725; D1750219::
p=0.001, OR 0.464; TNFc: p=0.052, OR 1.264; recipient: DXS0324i: p=0.008, OR
1.352; D16S3082: p=0.065, OR 1.372.

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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WA R+FMKE & —
OBRMEEH, FRiERE, PAEZ, £xkET. MEE—

1. KIRE=FE, HLAY ¥ FEGES

WEAE BE F TIZ1993~20004F D FE M 45 3 [H1B fE RS HAE B % f# AT LHLA-CHUE OKIR
YA REL(C1,C2) GVHAMAEE DB EICRMVIDO BRELR L OR4EFERD
BTRRONDZE, ZOHRIZATCHER E R L O R —iE M LAKIRE & F O F &
ICHBESND Z L 2WE L TE L, SHEIT2001~20054 F T OB FIORHT
2TV, I E TORREOFRMHERER L CHLABEAEFNZ 1T BKIRE & flifg &
OBEEIZ OV THRET LT,

2. LILRE=FRISHE

< U AMHCZ T R IHUR R Z A APIR-BAN B BB HE S MEGVHD SR, & BE 5
ZEDHE I TVWAD (Nat Immunol 2004), t FNOMREISHF EEZ SN ALILRIT
NK, DC, BRI ERHIR 70 & CRILT 2 1EMLA 2 & ONTHHI BRI O 1IFESED> & 72 HHLA
7R URBERTRSZSER 7 72 ) —TChd, VEEEITBEENICPIR-BL I
Ll DLILRB2DSNP & A ¥ F % 4T o T, SHEEIL S HITMOLILRE/R FSNPIZ D
WCHHLABIE T U V—BIERI T & & A ¥ 7 LT, BHERE L OBET 21T
STNA,

3, VA bhAV/V A bIA U ZREBETFER

FEEE F CICHEMBE R BHBEICRB VT, BEOMEMOY A v A Th
BIL-10#EF O 7 o F— & —EI3NFTOSNPA T 1 & A 7 3 &dk EAEGVHD IR
BIOERAEFREEET I Z L 2WE L, AR TR, KETOMBGER
HLA— BB BER AT (New Eng J Med 2003) L BSET AT a4 Finael i
RABERELY, BALET T AERTONT O X AL THEEOENICL DS
DEEZ BN, T TCHEETE SIZADEBOSNP & g & OB A AT L
776

4, RGEFRTFEERN

% AR D 72 DIZIMDPAINEE, RFT B HBE R —RER o fuigh> &
SN 7=DNAZ FAVN THLA-AD HDPDSE R R — XIETT U LA B LTEH
0. AEIZ2007TFEEITHRTF INZI8BRIEIC OV TIT oz, I E TIEE
ENTUVWZDNADES ) KEHE (W6A) BORE L RIMEEXB LI UMEE Y Fa
Ry NRT LATIERR, BT H5ROBELET L, BT FHEWEE ~OREER
FE¥E CGRMERFEHEY) HAh L,
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