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AR FMER RIET LAX—HRBS T - IGRIFERE
GEERT e e

it i A F U B i SRR RS R T O B BE{ b Lo 2 RE(R I T 5 83T
INEB R MBHEICE AL O0AR) U ERERZORE (3EHMAED TOM)

SEEFEE R

FEARFRFRELF AR EDERT WD

FREE

EmAABAEIC B O TRENFHFIOS 7 o ZR Y o OEMNENE S FERIIERE#EY LTy
2y, LvL, RF—FA® (7oA R) o ARE) HNEAIhTHLIE, F4—7F
NBRDOIEHBIE L BFREB LV 27 2 2R Y ORBEHAIREEH AUCos, C2 (Pl
2 %DM SRS LU Cmax AEICHETHZ LW LM, £ZT, /b
RIF#MBHTO 2 v AR Y > 3 BEHAMICHITS C3MEREL T 70 ARY
OERNFEBIIE 2 BTt D IGFH7E 2 BbG L7z,

A. HRREEH
Mgz T Z2eZHY 0
B A AR, s AR L ORI
B 7 o AR Y L OEWHIIEHIROR
BlckSExiTRbhTuva. R e
BRICBWTIE, EMRFDRBLYD, ~A
oy FRAEL LT, 3 BHAROFAKEES
WED C3 (> 7 o AR Y 5% 3B
i R EE) P IREE D C2 HOBEIc SV TH
ERbD, FIT, TNETOHREDS M
v PR YEEEIZLT, 3 HHMARICE
15 C3 HEZMEL T Z 0 AR DR
EYDEZ SRk TRNT .

B. W&k

AR BRLIC B VT, onRRY N
H(CyA-IV; o F 432 RERIE)
1.5mg/kg @ 3 BEMLETT 1 B 2@TAW, #Y5
f% 3 BEME (C3 i) B EELL T CyA (EH A

WL T, ruARY o N ER T IEEA RN
L, CyA OfE#igy2 {5 2RI+ 5. Day29
LIRSS, ST 432 EREO2(F i (70
ARV {ELT) OF ARFA—F IV EL
T, AEOEME2+5. £/, bt T, &
GVHD @) 2h F| =@ U7 i o J8 K2R i
B,

FA iR D

BT 3o 0N (CyA-IV) , B 5 MEsHE,
Day3 |z, i EEZREL, ARMEET.
1o B EEAf L, £ 5-1% 3 RERIME (C3 filD)
A%, 800ng/ml % FEIST, 15600ng/ml Z#2 220
£Aic+5. M7 (COo i) A3, 300ng/ml % L[
STEEIE, BHERARBRL2ERVEERT 5.
B OBERATREI o B &, A —F 10
(CyA-MEPC) #TEH B 5 ROFREREL, &
HMEAK 3 A iz, mPRELNETS.
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C3fE#% A ng/ml LT, A FOFHRKIzES
THlEi 5.

800ng/ml % FEI-7-#H &

(900,7A) x (RIEDERIK) = (B2 D
1,500ng/ml % EEl-7-18 &
(1,400/°A) x (REDFEF &) = (et i)

(FHmIE A )
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FBIAGE B - 7 nAR) O EREDEED
et
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TERMIRG : 24F. GBEFIGIRD . 1 45 BFZEIRY -
34,
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b of §rowth facton from T caily
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2005812 A0S 2008 12AETICAOMMARTRS O _NAEETL-550
HE PSOZOSHBRERR
= - mEREEN 145 [ BEE )
mﬁ%%l—ﬁ?é " 33 (73%) | AMLMDS 35 (78%)
i . x 12 (27 ALL 2 (4%
R mERL S w3
—— - =M
z_ﬁhﬁmﬁa L h&ll: 64 (5T - 72) e
FTUEY]
RO M@bm &~ :3' u E::%J
e (TN
— —_—
ﬂmlz‘gu‘ “ERUAY: CR1, CRI, MDS RA, and SAA
“RJALY. EWIAIEN
BEER S
oA BARAT AR —
(" “sunum No. % —“‘| Day 2 S TR WS e
Fia B T8 T o
iR $ 8 J Flu 2§mgimidayd &1 & % &
L Flu/ Mel 2 4
L-PAM 40 mg/m3/day ® @
[ “cvHo¥m No. % TBI 4 Gy o
l Tacrolimus + MMF 45 100 Tacrolimus
0.03mg/kg
*
Ilrw:;mlm—,
Time to ANC 0.5 x10%L (55MRELEASE)
median: 21 (13-43) days
. Day 28 Day 100
. Achi of neutro angr . ‘
E ] 84.4% (up to day 60) i . J
§ i % | | 2% = NRM
! ] e
¢ : nts: 13.3% (up to day 60) g =
S T T
ays post-Tanaplant

M » - - - TRARRR 4f
Days post-transplant

o=

[ o]




5E &l (ssiit Lasz)
FEE (Total 23) No. <100 >100
FEREC 12 (52%) 9 3
Bas 1 (4%) 1 0
GVHD 3 (13%) 2 1
& HHiE 7 (30%) 6 1
EMFE 1 (4%) 0 1
BREC 11 (48%) 6 5

SEFR-FARUEFR s L5E)

Median observation time of survivors: 153 (26-954) B

(%)
100
z
B
 Ee 0S: 37% (2yr)
8 08,31 20
EFS: 24% (2yr)
0
] 1 1 I T T
0 200 400 600 6O

Days posttransplant

E3L.0}

S5 ELEMEMMHIT, FK+MMFI= X SGVHDF £ BV
BEOS_BEETIE

1. HPSEZEITEBTIERTLORERNSET T3,

2 SUAMOBRGERCHHETTS.

3 £WEBOGVHDPHEHELEDRAR IS TLLEIL.

4 FBMRECTOTS%HBHR1008 LIRIZRE,
BRIT100EMRTIEEFEE,
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154651239 B 0ne-day regimenZ L V2
REmwnBE: ERERORE

NTTEEXRRRWR "N
SRAPEFEMNRAR LANE
WFmME

SRAFESHMEARR hFAH
WEEA SETE. RHER
WREA, ENSE. PREZ

ARR+THAR LEAK
AN E,

HR

HARERORRIZ. ENNEREACSHIRERED
—2THD.

ERFITIE, EOREREBRECEHLTL 0. AR
oBEENLEFAL-BEEMIERTSS.

CENOBENLOEERLELTL, AREESIIS~TER
ET5-0. BMBRFENTIETIBRETE TN
HELY,

» B 412 % B One-day regimen® MLV -BFMESMIZLY. 6
B OnABARERRLTENMESLTOMEERL:.

O, ERTEMLI-S (O ER D Sone-day regimen| 2B T
AMabhisHot.

CHERBETIETI N AGRONREEATRIILT.

One-day regimen? FUN=[E 70 i M § AR RO 78 4

Duke X% GogginsS, 20034 (Blood. 2003;102:476b)

*Flu 30 mg/m*+CY 2 g/'m*+TBI 2 Gy+alemtuzumab 20 mg®
FHIZHLA2E L EF—BonBFr—rsEEENne
BEEEEET.

SEIBICER YRR,

EFRASEAL. WSFHENFLERS

MM EMA D EME MR IERERLIMDSB ML E
Izl Flu 30 mg/m*+CY 2 g'm*+TBI 2 Gy+ATG ()2
#7071 ) 15 mpkgOITREOEBIZHOHLA— R
SFRA M RS ST,

ST ENLEEREENTLVICLAM LS T ERL, 35
LRgEHEBLTLD.

BENL AT LM ISR 5

NOC
L

LEil]
e BER san R #5:
B

n

MDS==AML

AMLIVS}

REMT s
[= )3 MRSE)

BEMLI AL ONE LB REMATIH:
2 LIEIY

CYRENT G GVHD
M| gurvomm ™ 3n

1 .5 d1  FKS06
FKS06

2 LY ] 'y i

CaA+MMF

3 e a1 FKS08
4 %0 d1  FRS06

BENLY AL DM OIBHEATH
BHkeEa

EN(E8 FH—E¥45 BRAARE

Partial

e Remrnsan

Heminsion

a7e Remissan

Helapae
4 aze 4% -t
5 manths
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HEFIOBRBNICEASHTL

2EEFEEOBEOEE. Flul0 mgm’+CY 2 gm?
+TBI 2 GyS I CTEMH RS DT RERAELY.
CYBE#THALSHN LB EMEETOMMIZ. OMFM
HLETHNILEREHITELY,

« FREMEHICEEORMERELAHLTOSRE T,
BEMULZACTHNAIERZIZCBTETASTRMENH D,

- BmMEEEASSEOEE. L-PAM 40 mg/m’ @B MA AL

[E48 5125 9 HO0ne-day regimenZ AL /=
REFwmBiE) -y SEEER

B®

e MR B R O BREMNICHT 5,
One-day regimen# BT & L= R B BH M

AR B, EOREMLARALELTERETL.
s ERMBRECOBMTH Izt hS T, HERL DAY
EOCRTIZEY EMRAELS BN TLOHLHELEH S, CBT
IZIZWALCGVL Y HELEDR S,
IVRRAURETERE
S K e
1) Primary endpoimnt

T EHEORERBNE BEETICHPROMMNA LN
ST (—RERFLRBTHY) . A DORBOFA) XL
BRIz TEF—HBRAREER TV (ERTHS) &M
ATV,

2 REsEMbHEL.

@D ERHNesRLETTHS,

@ HLA(DRE) F—BACELTTHY, BRMELT
20x 107 kgl EOMWMLFATES,

5 WEMABOHLARRBICHT AMAELSEEEALL.

® XBILIMELNBLATLS.

EMBRCEERL Tday RETICEMAWSAD(ES—
BEOFPRUAIHAERL TS0/ u LEHAL)E
2) Sccondary endpoint
OBEGVHDORRAR, RER
2MEGVHDORNE BEEK
@2 £ T 2(Overall survival)
@9 0 £ FFHAM (Progression-free survival)
CHEFRANE
3 EHR
F—BRETH. WA
WA THATEREPHL . NP G LT DR
EMREPLTS.

AALEL U AVEGVHDFRE

BHMDELER

day-1
108§ Flu 0 mg/m! OSBYMATHE
115§ cYy 2g/mt IWmmMTES
CYB T TBI 2 Gy

day 0
12851k CBT

GVHD ¥

® FOOYLAMKET S,

e A I:H"i RAECBEIIEORAMR Y
MMFEE I BREER T 5,

® GVHDIZHTHAMIEISBNRBOAMI=RHRD.

EBEREBROAN

SR EOREEEER G AT TN EREUAEALRLUL,
IR L,

LoRFmSHNTAS.
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RFETUF -RES TN - ARPRER TGS ICE S FNBEMENSBRABED
AARE EICESY AR B (H20-fE——aR-014)
RE 20 FERESE 2 MBI 0) 54
200518178 () F#465~68F
£if EFERERAFERSHSAHEE

1. FRMOEMEHRRE 0 4)
TERRE FEHRE (BARMNAELEZ—hRER)

ER:EARE

2. AMERIFEMBISHEAMOLLE : 3 15 CEFRBEEES1E7-97397 & (104)
HZBEE JIEER (RARSAELE-)

3. HIA-CEEBULEBHAME DRE : 8 15 BIERERESEI-)7397 847 (105)
JN#EEN #/ERE LBREEXSB (BRAORSAECE-)

4. BECEFEA-HANTOZA TLEETOREGWH ~OEE (105)
FREET (BRRNAELE—) MNIRT (RRXHP)

5 - 245/ LEERTICK D GVHD BERGEFEOER (104)
MRS (RRERKF)

6. HA-CwAEEFMBEMBUBEERI-BELYSR LT CIL 2 O— 2 OfFHT
EXRFF HE B (BHEXFOEAR) (105)

BARE HARE EREREZ-—)

EE - /MIGFES
7. Non-HLA genetic associations with GVHD in Japanese HSCT recipients: High
density screening of the immunogenome with microsatellite markers (10 min.)

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

8. KRB AL LUY A Fh4 Ll FEE L FEMB S MR RERE (10 5)
EREEE HHEE—- (EESFxtFEhit>s-)

9. /MEBERMNIENMUZERBEEGT CCRI O —IE X SR (LR E A GVHD RE S4BT S
fEARI #8 H BR E (RHEBEXFOERE) (104)

10. HLA —BuEmesiiiafes s IL-6. MBL-2 22 @Y (10 4)
EatEk AEBF (NP0 HLA BFEFT)

1. BHRERSSBEFEHOKRHT (1049)
BRER (RRAFMANRT)




RETVAL -RBHFFH - ARTRRR

EREE R SRS MEnRERBRAORME LI
MT IR M (H20-RE—R-014)
ER0EEW2EHLM200051 8178 (1)

A F 51 3F M F5 4 AR D LE
- 551 5B E R AR 40 & 17— ) V207 R4

FARE IHMEN(RORLSALLE—)

Purpose

@ Comparison of the incidence of acute GVHD
between ethnic groups

1. scale IHWG HCT database
2. HLA allele malched transplant.
3. GVHD prophylaxis

: Teall stem cell source

® Results obtained from this analysis will become
basic data for further international analysis of HLA

JMDP mismatched unrelated HSCT and for donor exchange
of unrelated donor.
w HWG Call Working Group :F HWG Cell Transplanistion Working Group
Patients and Methods
5555 unrelated transplants Ethnicity

from HLA-A, B, C, DRB1 and DQB1 allele match donor
+ HLA-DPB1 maich 1367 1 mismatch 1835 2 mismatch 1005
+ Disease ALL 1310 AML 1830 AL 11 CML 1438 MDS 866
* Risk of relapse high 1018 intermediate 3236 low 1001
« Mon-T ceil depleted stem cell :All transplant
« Stem cell source BM 2264 PBSCT 1251

+ GVHD prophyfaxis
base 1987 cyclosp base 3173 other regiman 71
* Conditioning reg ¥ 4423 non-my 617

Acute GVHD (24 degree, 34 degree) Survival®
univariate analyses: chi-square test *Kaplan-Meire Method
: logistic regression *Cox reg modal

w‘ W0 Hematopoetic Cell Tranaplamation Working Oroup

Asian/Pacific — Asian/Pacific 2062 pairs
(Japanese — Japanese JMDP 2039 pairs)

Caucasian — Caucasian 2419 pairs

Black - Black 39 pairs

Hispanic — Hispanic 21 pairs

Native American — Native Amer. 2 pairs

Mismatch race pair (non~JMDP) 268 pairs

Unknown donor race 744 pairs
w IHWG Cell Ti Working Group

Acute GVHD and ethnicity

Gdonod - A EGH%  Ga9%
A-A 2082 38.5 15.2
c-C 2418 54.7 22

p <0.0001 «0.0001

H-H 21 47.86 23.8

B-B 38 48.7 30.8
N-N 2 &0 1]

Mismatch 268 56.7 229

Missing 744 B0 10.9

AAsianPacific C Caucasian H Hispanic B Black N Native Amarica

:#:-‘m ic Coll Working Group

Acute GVHD and ethnicity

HLA-DPB1 malch (GVH vector)

Ethnicy — Acute GVHD
{pl-donan o {2-4) % - (3 %
A-A 753 30.4 121
c-C 48T 52.8 18.2

=0.0001 L1

H-H 13 638 27

B-8 3 BB n3
N-N o

Mismatch E -] 538 16.4

Missing 102 533 211

AAtanPacific C.Caucanian H Hispanic D Black N Habve Amenc,

1 ‘I HWG Hematopoistic Cell Transplantation Working Group

— 219~




Acute GVHD and ethnicity
Multivariate analysis

Leukemia Relapse
Low and intermediate leukemia

. KGMDEN  AOWORN Ethnicity =i Repsefats

_Emcgow  ORGMOD 5. ORGNC) p hdmmag s ﬁ) =1
CCws AA 213 (1B3-24T)cuom 1,73 (1.44-2.08) coom A-A 1122 17.5
BSve AA  1670082-33) o 281 (1.33-585) oo c-C 1280 25.5
Hiw AA 18600482 @@ 213004600 0% p=0.0001
MM vs AA 221 (164207) @om  188(134-264) H-H 18 22.2
NN s AA NE N B-B 29 20.7

A Asan/Pacific C: Caucssan H; Hepanic Mismatch 187 20.4

MM Mamatch race (norJMDP) NN: Natve North Amenican AAsianiPacific G:Caucasian H Hispanic B Black

W'm Coll Working Group wmwm1~m—mm¢wm

Overall Survival
multivariate analysis

Survival
Low and intermediate leukemia
HLA - A — DPB1 match

1007
e i = et RS Er 80 A:Asian/Pacific C:Caucasian H:Hispanic
CC vs AA 157 1.43-1.73) <000 F
z A=A (n=50
BB vs AA 268 (1.83-393) <o Z e e
HH vs AA 232 (1.36-384) 0002 i . _C—C(n=332)
MM vs AA 175 (.47-208) oo 2% Ty
NN vs AA 161 (026-136) 0s:7 o0
A: Aslan/Pacific ©: Caucasian H; Hispanic Mismatch race
MM: Miamatch race (non—=JMDP> (n=30)
NN: Mative Morth American o li.:DOO 2’600 31500 850
:r‘ 2* Days after transplantation
7 INWG Hematopoietic Ca Transplantation Working Groug Y HWG Call g Group
Discussion

Summary

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

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

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

il
¥ THWG Hematopoletic Cell Tranaplantstion Working Group

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

@Clinical factors : No (adjusted)
@Transplant procedure : No (adjusted)
@ Transplant center effect : No
@Biological effect

HLA haplotype matching ?

specific ethnic HLA haplotype
reduces A-GVHOLJMDP
Minor HAs ?

77

m-,.-
’ HWG Hematopoietic Cell Transplaniation Working Group




RETULVY -ERETH - ARBRBERMEE SR O CGEhEERME Mt
RBEORMRALICETIMR I HRBRH

HLA-C B &\ BB L D REE
5515 O ERERER T — o a3y TR
NEEFQ() REEXE() HERE—(2) ZEHRE(3)
1. B2HRNAAEUI—WRET EFFRHER
2. RE#HF+FhiEtwo 73—
3. BHRNA L A—PRFR Mid- ERRSEE

ChETHEMBERMEMBMMMIBHEIZH1+5. HLA-AB,C.DRDQ,DP locus DERER
HEEMNBESHIZEN, HLA —8SATYFOFRF—ERICBLNTERLGEREL
STWS, -, BIEDBFICEYFES HA RDEAEHhEEEESM GVHD #
fEICB T AR E T A IS A EAEY(Blood. 2007;110(7):2235-41), F+—EIRD
-l BEELLZEDEMBINTIS, E6I2. FEEHLABOHEAEHELGLD
BRIZDOLTE, ARV DARITICEYBIS ALY (Blood in press) . E5/i5T54E
BiEOR LAFENE, BECOLIIZBEILRESNIT(TUATHS
[F#EA HAROHAELELTORERGOBFRINBATELEESNTSEY. B
AL O AFEIZEEL TIZ CIBMTR Z 50 T Validation Study ASEA TS, LA,
HICAHEZEXBATEVZORGHEETTAES HA ROMEHEHLEEZRHLD
THNIE. AEICEHROBTEEZEROTS ABICREATAHBITETL. LLBRET
AEALELL. SEFELZ. ¥ 15 DEREBERET -V avTDT—F27
FI—TD—BELT . HLA-C [ZBILT, SO K52 AEITh-5BMETOIHE
Atz FETLIESH)—TlEH 20 BITHERICEALTHRET 5.
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R T L AF—HRE T - GRS TR G0 (2 262 < e i i 5] Rl 3 i G B 40 o0
Him EICM4 585 BE (H20-%58-—A%-014)

WMEICREFEEINTE HLANT o ¥ £ 7L 205 GVHD ~OKE

FBET(1), NIRE), )I#EMQ), RFELLFE) MER=Q), HEE—0O),
teiniF(4), FE7260), MiEE—G), NFRE6), #AME), RRREQ)
HAFE/ 2

(DEMBAAE L F— QFHKRFE QFAHFRFlikt ¥ —

(4)NPO HLA #F%ERT GE#ERF (OFMERKE (DEBEEREF—

[# 5]

FE M W B RAE(UR-BMT) (BT, FFH—LHBFHED HLAlocus D~ v F -7 L
BRI W TIIHE < 0BENH Y, IMDP OSMRTIZEWT L £ OBK 2 EEN
PHLMIENTETWS, LML, EiEMaBHIcIT 5 HLA ~F a2 A7 (HP)
OREMRBERICOVTIE, AT TIFLA YA Sh TV,

F=, BERNCZHEMBED HLA HP (common HLA HP)|X, HLA allele ®#{z+HD
combination & L THFZME (MHC 2001: 8: 1-32) IEMmiRHE OREYT (Immunogenetics
1997: 46:199-205, Tissue Antigens 2000: 56: 522-9) THLMZEh TWW5S, LL, Zh
& @ HP 7 HLA allele A DKL EH T Y OBRERFEIA TV AL, EMHAIH
TUVRLY,

[B#]
IMDP O KB T—# ZHvWT, BA&AD common HLA HP OD{R{FEEBFL, &

Bz UR-BMT (23517 5 HLA-HP OB KB TRFHLMICT A,

[ 5]

JMDP # 41 LT UR-BMT #3fifT X 417= 6188 ~~7 (12376 A)? HLA-A, B, C, DRBI,
DQBI, DPBl DBEFREZFE L7z, £OH T 1810 27 (3620 A)? HLA IR 1310
SNPs # Affymetrix GeneChip mapping 500K array C[A]%E L 72, Homozygous 72 common
HLA HP # Fi>flil A(HLA-A, B, C, DRB1, DQBI, DPBI1 %4 T homozygous allele) Z filitH
L. HP O¥)j—% SNPs 7— ¥ Z v v THRH L7812, SNPs @ consensus sequence %
RIE L7z, &56IZ, HLA allele B GFEE L7 heterozygous 72 HP Ofif A23 SNP @
consensus sequence % 38¥ A EEETL 72, HLA BN &T—$ 7= 712 ] (HLA-A, B, C,
DRBI1, DQB1, DPBI1) (2354 VT HLA HP & Grade 2-4 S GVHD Z4E O B % % cumulative
incidence {% & Cox regression model CHEAT L 7=,

[# %]
(1) HA AP common HLA haplotvpe DR {EHE @ Kt
12376 A @ T homozygous HP-P1 (HLA-A*2402 -Cw*1202 -B*5201 -DRB1*1502
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-DQB1*0601 -DPB1*0901)i% 108 A . homozygous HP-P2 (HLA-A*3303 -Cw*1403
-B*¥4403 -DRB1*1302 -DQB1*0604 -DPB1*0401) {% 24 A, homozygous HP-P3 (HLA
-A*2402 —Cw*0702 —B*0702 -DRB1*0101 -DQB1*0501 —DPB1*0402)iZ 15 AZE®H bl
o

+ SNPs #ZHTAVEIHE Td - 7= homozygous HP-P1 @ 72 A1 65 AT homozygous
HP-P3 @ 8 AH 4 Ald HLA-A /5 HLA-DPB2 @ 3.2Mb O T 99%LL EAS—E L
7= B4 homozygous SNP allele # 38 7=, Homozygous HP-P2 @ 10 A4 T THEHT
L7=dr7a< & % 4.9Mb OFFE T 99%LL EAS—F L 72 #i#E% © homozygous SNP allele
ZPDT, ZNHDOT—H L Y SNPs @ consensus sequence ZRET D LB TE,

+ Common HLA HP & [A] U HLA allele Z£§-2{f A (heterozygous HP)DFEF Tid, HP-P1
@ 1053 A9 1000 A (95.0%) . HP-P2 Tix 387 A+ 380 A (98.2%). HP-P3 Tid 437
A 381 A (87.2%)7%% HLA-A 75 HLA-DPB2 @ 3.2Mb Diiil T consensus sequence
7=, &5HIZ, HP-P2 TiE 80% T 4.9Mb Dl iZ#>7= - T consensus sequence Z
Ed o Tiait

“hHOFE S LY HLA 7 Y /L@ combination ¢ common HLA-HP % [f]iE L 7246,
HLA allele IS DGR L EHT—HB L TS AR E S 5N,
(2) HLA haplotype > #4% GVHD D FEIE D REHT

- $ED HP 2% GVHD BESEICRITTREBLMITT 5720, §4 O HP ZH/HOHL
Fif= 72\ WBEICAYT T, grade2-4 D&M GVHD BIEY A 2 2Rt L7z, HLARA LT
—HK L7 FH—mbBH% %17 712 FI0 5 H, HP-P1 i3 331 FlIZE8D, PI(-) BEL
el L T#EIZ 2 Ao 7= (HR=1.06, p=0.665). HP-P2 (n=111)iZ P2(-) &t L THEAZIZ
FIE Y A2 &M - 72 (HR=0.63, p=0.032). —F. HP-P3 (n=104) (£ P3 (-) & Hit L
THIEY 22 @ VVEA AR b (HR=1.38, p=0.07).

« HP-PI(HDBEAZHEDH-7-H, ChEOBFICHEWTEH I—50 HP O Ex
it L 7=, Homozygous HP-P1 (n=36) 8 4% GVHD #fEME T 16.2%, HP-P1/P2 (n=25)
TlZ 12.0% T v . HP-P1/P3 (n=19, 49.9%)*°> HP-P1/other (n=251, 34.2%) & tL<THE
A& Ao 72 (p=0.0052), %% &ARHT T4 FE4RIZ. homozygous HP-P1 & HEEL T
HP-P1/P2 (HR=0.71, p=0.64)1i-§§-ffﬁ U228 ITRED oA, PU/PI (HR=3.35,
p=0,024) % TX P1/other (HR=2.49, p=0.036)iT A EIZRIE Y 2 7 Di@A > Tz,

[£L:0)]

(1) K#4EA2 IMDP @ HLA F—FZ R SNPs T— 2 2 HWAZ L2k, BAAD
common HLA haplotype 3@ EIZRF SN TWAH Z LAV RENT,

(2) HP-P2 TiZ GVHD BIED U A7 2 L, —F HP-P3 TN+ 32380 5
Nz Lk, HHANT ¥ A 7B &3 72 b H genetic background DL 45 GVHD
BIELMET D LEZ LN,

(3) EDHLANT XA THGVHD DU A7 %A baV IEMEEDE AN =X A
oW TAEBRN L TWBERD S,




24 ) LABIEARHTIC X 5 GVHD Bl F I D BEFR
ANERE] KRS, BAREETRFUESE) . R — GURBR Tkt
7—), RERGGEXSE), I#EM(EnREAEL ), FREEM, EHY
F:(HA HLA BF%D ., & B8 (BaRBAE =) NFRM (BRER KT,
FAEEZ (ELEBEREZ7—), BEREH 7

HEEAiE I3 2 7 v B RIEIT, EnEMRSmo ZERERD LM 5 2
H=ALTHBN, FEORISIIBRFOL Yy oREMEBICTLTLE
I, GVHD & LTHbLh2EBRA0MELF| 7. GVHD OFFEHIZIT T
—L Ly Py bOBEEAEROBERATN TH A2, HAFEBHEOSE.,
ZOT aRERINE, FF—THMENSHA Y FZ2TLTL Yy ho#iatkic
BAREINSIFERHR (=4 T —HEBRE PR, nHag) 28452 LiCLY
B xh, Fr—2un Ly EPxy hoOBEATRCRLRE - GVHD T2 Yo
RIEERTICLvEHiIhD, AHETIE, HARH > 7 2@ L TITbhIE
MmEE§ifsfo > 5, HLA A, B, C, DR, DQ 75 DNA L~V THFRTEA L., 2>
GVHD FPi& LTA P PLFE—PBEITIZrRAR) 2N LEIT Y LARN
Huwsihi- 1598 BHO FHr—B LWLy B> D DN REHZ2WT,
Affymetrix GeneChip ZFH\VNT 50 77 locus @ SNP & A B %17\, &4/ A
BIEAEHTIC L V. GVHD DRI D S 7 ufilfE OO M EROEFE 217
272, HLA DP JEIZ-2V Tl 1033 4 (63%) T GVHD S AEDAHEEZBOTED,
654 5 (41. 7%) (= IT BELAL B, F7=, 254 ) (14. 9%) (= 111 EELL L ZatE GVHD @
RIEVBD BT,

HEZA YT %1To7- 50 75 SNP i2hN%, HapMap Phasell 7—#{Z#&-3W\ T
FAHE D SNP 2HETE L7=-D 5, 95%LL Ed call rate 24 L, Hardy-Weinberg ‘¥
i A7 SNP D 5 b, %A EDT LASESHT 5 SNP, 1, 276, 699 SNP (2D
VT GVHD & DB % 45 SNP E(Z DV T LogRank #EEtH BZRMTAZ &2k,
fRIE L7-, Meif/e 2 EARNT S A~ Al8E/2 7=, random permutation (N=1000) Z1T
HZEICX Y., #FRERAYZE genome-wide p=0.05 ¥ 5. x At RABH L CHMIE%
RIEL, HER SN 2R LA, T/, B#ENE. Fr—BXi®triEx=y
h@ SNP i2hNZ, Wi O SNP TEREIhHB\ERAFESICOVT LR ZT-
1t

BERRES ORI CIX, £/ LA THE—DOFEREY—2 & LT DPBl BIiZTFH




\Z—%7 5 rs6937034 A3EE SN (P=1.81 x 107), DPBl AuE#H & 24 GVHD @
BEZN D BSE (HR=1.91, P=2,88 x 107) i H X B Z LM TE I &b, KKk
MOEDENHR I Nz, I T, v T—HEEATEPRO HLA B % B
LCHEE 2R HLA 72 A4 TICOWTRBOMERITZITo &2 5,

A*2402/B*5201/C*1201/DRB1*¥1501/DQB1*0601 7 L /A I ) B & v 5
rs17473423(12 FEAME) OFES & 111 ELL_E o GVHD o B (P=3. 99 x 107%) |

3 L1 A*3303/B*4403/C*1403 7 L AL X 5 rs9657655(9 H Lol D
Fii€ & 111 EELL 10> GVHD oo B3 (P=8. 56 x 107") Z-& t» 6 {5 HE & B 4% GVHD
LoMESHH SR, FERICEBMYGVHD BLUERED Y 27 LEET A #ET
HELRIEENE, ZhbD SNP [Z2oWTiE, IMSLARREFE »~ b & AV oRIE
REMETHHH, SEIOM/RIL, £ 7 ABERITICL Y SR
DOFREICEBET2BMENZUERETCE AW EMEERETILOEEZILND,
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[FAEGMFFIIE St SRBSTLS - IhiTer
MR S 2 35  FRMuSeE MR R O LIBE T BFF%E BE (H20-%s—4%-014)
Fak214F1 A 17H

'HLA-Cw FNE&HmEE M B A2 - BE L 28t L7z CTL 7 n— OfighT)
AHBRFMENR ZAI8F HE

HLA-A, B, DRB1 #{=FH4EA FF—7 5 0FEMmBRYEBIBHNC35T 5 HLA-Cw il
i3, BESME GVHD ORIEMMRELY L7385, @4 GVHD 1, £LLTFF-T
7 gRic ko TRl ENSA, LAl HLA-Cw HilfiT AR cHllaZRE L o%E L1
MEL, - TEOPFMEHE B X b T3, 3%, HLA-Cw FEABHZ T
A OB ENE GVHD £ %E L 7= BFAPAICHOT, NEA Cwizxd 5 T U vr3Ekék
FEICENFHHEH SN TODDE SOV THEIARTII E SR ShTuARwy, B, BA
Bl 27 Z gy LT- e YA B 2 et R & L-#a Az L v, #Eo HLA
Tl S OMAEDENBIESNE GVHD OREMMRR LTS 2 &, X LI EDEL
DT X/ EHRESEERME GVHD ORBMEMGMRE L M5 2 L3 & (Kawase
et al. Blood 2007), A2, HLA-A @ 9 &, 116 F0 7 I / BifHi#, LU HLA-Cw
D9, TTE, 807, 90F. 116 F, 156 FDT I / BRI AHEAREMI & LThitHE
nTHY, FHZHLA-Cw nHZ < OF X/ B Sz 2 & I3FRE ,

AlEdx i, EiEE TR GVHD ORIEGIREN & & 93 E 7z HLA-Cw Fii
& (B84 Cw*0303, FF—Cw*0801) MIEmfax& M shis s, FBR gradell ®
&t GVHD 23 L7- A iiBE OFRRMm S T A0 in vitro AATZITV. ZOFES
Cw FIo 3% T M EOFHELHER LIS 0O THE T 5.
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Non-HLA genetic associations with GVHD in Japanese HSCT
recipients: High density screening of the immunogenome with
microsatellite markers)

Christian Harkensee, Makoto Onizuka, Akira Oka, Hidetoshi Inoko

Division of Molecular Life Sciences, Tokai University, Isehara, Kanagawa

Background
The genetics of outcomes of haematopoietic stem cell transplantation (HSCT) extend

far beyond HLA matching or mismatching. Studies in various settings and from
various populations have implicated more than 150 genetic polymorphisms in non-
HLA genes with outcomes after HSCT, namely graft-versus-host disease (GVHD).
GVHD is the strongest determinator of morbidity and mortality in survivors of HSCT,
hence identification of genetic variation that pose a risk, or protect against GVHD
would potentially be useful to stratify recipient GVHD risk at a pre-transplant stage.
Previous studies investigating non-HLA polymorphisms in HSCT outcomes often
have methodological limitations: focus on a narrow set of candidate markers, highly
heterogenous populations (genetically and clinically), limited statistical power due to
small sample size, and lack of independent confirmation. As a result data are lacking
consistency between populations and settings. Therefore, more systematic
explorations using statistically more robust methodologies are required to evaluate to
a full extend the significance of non-HLA polymorphisms for HSCT outcomes.

Aims and Objectives

This study investigates the effect of non-HLA genetic polymorphisms on GVHD in a
Japanese HSCT population by systematically scanning the immunogenome. We are
applying the methodology of a multi-step genomic screening using high-density
microsatellite markers in pooled DNA. Thie methodology has been derived from case-
control whole genome association (WGA) studies, and is employed here for the first
time in a transplantation setting.

Methods

Study population: We aim to include approximately 1100 HSCT recipient and donor
pairs into this study. Systematic statistical exploration of a larger dataset was used
to identify a cohort in which variation from known clinical and genetic risk factors
was minimised. Inclusion criteria are a diagnosis of ALL or ANLL, age between 4-40
years, myeloablative conditioning, and a CSA/MTX or Tacrolimus/MTX-based GVHD
prophylaxis.

Genes and markers:’ An extensive literature search identified a set of n=2956 genes of
key immunoregulatory function and relevance in an HSCT context. N=4108
microsatellite markers were selected to cover these genetic regions in high density.
Study design and procedures: This is a case-control study with a nested cohort study;
modifying a design previously used in WGA studies with microsatellites. DNA is
pooled by degree of GVHD (Grade 0-1 v Grade II-IV) using a highly accurate pooling
method. Three independent screening steps are applied to verify the results, using
n=460 (pooled DNA 1# screening), n=300 (pooled DNA 2 screening) and a further
n=300 donor-recipient pairs (individual genotyping). The first screening step tests
the entire marker set, involving the largest cohort for maximised power and
sensitivity. Only markers positively associated in 1% screening are transferred to
subsequent screening steps, applying rigorous statistical tests, thus minimising
association by chance and multiple testing error. The remaining positive markers
after 34 screening each indicate a candidate gene region of approximately 100kB in
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size, which will be investigated further by SNP typing on the combined cohort of all
three screening steps.

Data analysis’ Allele frequency number in pools is derived from the peak height of
the flourescent signal from the genotyping process. After each screening step, data
are analysed in four directions: Comparing recipients with grade 0-I and recipients
with grade II'IV GVHD (intrinsic recipient risk for severe GVHD'), donors
accordingly (‘intrinsic donor risk to induce recipient GVHD’), donors grade 0-I with
recipients grade 0-I GVHD, and donors grade II-IV with recipients grade II-IV
GVHD. The latter two analyses are combined to identify specific markers that
indicate protection (grade 0-1 GVHD analysis) or risk (grade 2-4 GVHD) by allele
frequency mismatch. While with the first screening step only simple statistical
methods (Hardy-Weinberg, Chi square, Fishers exact test for 2x2, 2xm) are applied to
achieve high sensitivity, more stringent tests are applied in subsequent screening
steps (including Bonferroni correction for multiple testing).

Results

The 1%t screening step has been completed, yielding preliminary results which are
consistent with both a set of SNP markers used for internal validation, as well as
with findings from previous studies on genetic polymorphisms and gene expression in
the context of GVHD.




