-DQB1*0601 -DPB1*0901){% 108 A, homozygous HP-P2 (HLA-A*3303 -Cw*1403
-B*4403 -DRB1*1302 -DQB1*0604 -DPB1*0401) i 24 A, homozygous HP-P3 (HLA
-A*2402 —Cw*0702 —B*0702 —-DRB1*0101 -DQB1*0501 —DPB1*0402)i% 15 AFR® b1
7
- SNPs fE#T A FTHET 3 - 7~ homozygous HP-P1 @ 72 AH D 65 AKUE, homozygous
HP-P3 ® 8 A 4 Ai% HLA-A 7>5 HLA-DPB2 O 3.2Mb O#iF T 99%LL EAA—E L
7= 1 #5=M D homozygous SNP allele 233872, Homozygous HP-P2 @ 10 A& T THEHT
L2 < & b 4.9Mb OFEFH T 99%LL A3 —F L 723846541 0> homozygous SNP allele
BB, T bDFT—4F LD SNPs O consensus sequence ZRET DI LN TE,
» Common HLA HP & [F] U HLA allele % #->fE A (heterozygous HP)D#& &1 Tid. HP-P1
@ 1053 AT 1000 A (95.0%). HP-P2 TiX 387 A 380 A (98.2%). HP-P3 Tl 437
A 381 A (87.2%)%% HLA-A /& HLA-DPB2 @ 3.2Mb D #i T consensus sequence
2RO, & B2, HP-P2 Tl 80% T 4.9Mb D#iFHIZ 572> T consensus sequence &
R,
TS OERE LY HLA 7 U L ® combination T common HLA-HP ¥ [BE L7255
HLA allele DA DOFEIR b EDT—H L TWBAREMESEWEEB X b,
(2) HLA haplotype & &% GVHD DRIE DFEHT
K FE D HP 25 GVHD BEHE RIS THERRITT 5720, &4 O HP 2RO L
Bi- 2 WBEIZ AT T grade2-4 &AM GVHD RIEV R 7 2t L7z, HLABMR LT
—E L FF—0roBEEZT7- 71260 5, HP-P1 X 331 HliciBH. P1(-) B
bl L CIR AR Ar o 72 (HR=1.06, p=0.665), HP-P2 (n=111)i% P2(-) & bk L TEALIZ
RIE Y R 7 BMEH - 72 (HR=0.63, p=0.032), —F. HP-P3 (n=104) 1L P3 ()& thEL
TRIEV 27 BEVERNEES b (HR=1.38, p=0.07),
HP-PI(H)DBEEEZZSHRDZI=H, ZALOBREIZIBNTS > —FH D HP D&%
#F+ L 7=, Homozygous HP-P1 (n=36)D &%t GVHD RIEHE L 16.2%, HP-P1/P2 (n=25)
TIX 12.0% T Y . HP-P1/P3 (n=19, 49.9%)=° HP-P1/other (n=251, 34.2%) &L Lt THE
A& D > 7 (p=0.0052), &M TH FERKIC, homozygous HP-P1 & L T
HP-P1/P2 (HR=0.71, p=0.64)IIFIE Y R 7 22T Do 72 H3, P1/P3 (HR=3.35,
p=0,024) % U} P1/other (HR=2.49, p=0.036)IIFEIRIE ) A7 BEho T,

[£&9]

(1) K IMDP @ HLA 7—F RO SNPs T—F 2 AVWD Z LIZL Y, BARAD
common HLA haplotype NEEIRF SN TN D Z LAFRENT,

(2) HP-P2 TiX GVHD BED U A7 %%ib L, —F HP-P3 TIIEMT 2EmBRD 6
Nz & XY, HHANTud A 7HET2bH genetic background MiEV A3 GVHD
RIECBET I EEZ O,

3) BMEDHLANT XA TN GVHD O U A7 2WAHH DN TEMIEE A =X A
WZOWTEERF LT LERH B,
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425 ) ABEARTIC X 5 GVHD Bl s F B DR
ANFEF CRIEKRE, BAREEITREEE) | lE — CRRE R +Fhik e
#—), REECGREBRE) . JIEER(ERRPAE L Z =), REERH, 1EiRE
F(BA HLA FFFERD . R B REBRRSA LV Z—) INFEH (BRERKF).
whEE (ELERERE Y —), ARBRENV 7

JEEHIIC R 27 RIS, ENHHREBEOEERIGEDHRLED 2
A=A LTHBEN, AFEOKIGIBEO LT FOBEMRBICHT L THE
I, GVHD L LTHONLIERRAMMELSIZE I, GVHD OFEIZIT NS
— L LU FOBGFHEROHEENAREN TH S, HLA BEBHEDOHE .,
IOT7 uRBERIGE, RP—THMEMHA SF2N L TL ey hOME I
BRINDITEEHUR (A T —BEES IR, mHag) 2R 22 L2k D
FHIN, FF—2RVLLI Py FNOBREBEHERCHIALE - GVHD T &0
RERFICLVEMEIND, AFETE, BAREHANV 7 ZB U TIThh-3E
MmBEMBMED S B, HLA A, B, C, DR, DQ DS DNA L~V CHFRTEA L., 2o
GVHD FEi& LTAMMLFE—IMBIRYZ7aRARY i LZ 70l AAN
Auwbii 1598 BHEO FF—B XU L= h@ DNA RBHZ DWW T,
Affymetrix GeneChip %MV T 50 J5 locus @ SNP & A ©° F %47V, €4 ) A
BRI L Y, GVHD DREICEDL S 7 iR OMOBLEHESAORER LT
o7z, HLA DP JEEIZ-DVTiX 1033 B4 (63%) T GVHD H DR EE 23RO TEY
654 ] (41. 7%) 1= 11 EELA LD, F 7=, 254 1] (14. 9%) = T1T EELL L& GVHD @
BIENFBD b,

BHEEY A T %1To7 50 7 SNP 12/ %, HapMap Phasell T —# {233\ T
FREBBDOSNP ZHELT-DH, 95%LL ED call rate #4F L, Hardy-Weinberg Y
ERI-T SNP DS b, %L LT LVASEERZET S SNP, 1,276,699 SNP {2
VYT, GVHD & D RESE % & SNP B2 DV T LogRank #iEt B A EH T A Z LIt kv,
RE LT, W2 L EMNT S AR A2 728, random permutation (N=1000) %17
H5Z Lk, BRERAYZL genome-wide p=0.05 2 5.2 AHEIEZEH L CHESR
REL, HEZ SNP 2 U7z, F/2, BEEMTIE. Fr—BLorivrxy
FD SNP 12Nz, MED SNP TERINDBGHEAFE IOV THRETEIT-
770

BEUTES OB T, £/ ATH—DFEREY—7 L LTDPBL &BETHE
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\Z—E9 5 rs6937034 AREIEIFL(P=1.81 x 10°), DPBl @A & &tk GVHD @
BE4N ORI (HR=1. 91, P=2,88 x 107) R #lH 2B 2 EMTEX LT &b, KKk
ROBERHER SN, T T, v T—HBEAERRO HA RMEREEZE
LCHEER HIA 78 4 T OoOWTRBOBEEMRIT 2T o722 5,

A*2402/B*5201/C*1201/DRB1*1501/DQB1*0601 7 L L iz K X h 5
rs17473423(12 BYAME) ORES & 111 ELL B GVHD o 385E (P=3. 99 x 107%) |

1 X O A*3303/B*4403/C*1403 7 L VIZHR &5 rs9657655(9 FBLAMAK)D
FiEE & 111 EELLE o GVHD D EE (P=8. 56 x 107'°) & & ¢ 6 \fn T & 2 GVHD
LoBENHHE N, FRICEBE VI BLUOERDY X7 LEETIEET
ELREES N, ZRHD SNP IZDOWTIE, MSEER T v b & AV REE
ENRMNETHAMN, SEIO/KERIT, 24/ AEESRITICL Y, EhEpiiass
DB ET I EENSELFRETE D AMMEEE TR T 2D EELZ LD,
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[EASRIEGE STV SRBE T - IR EE
ThEME SR 23 < FEMBE THhEmER IR OGN _LIZ B4 AA1%e] 3 (H20-%5—%-014)
Yrk 21418 17H

THLA-Cw NEAFEMBE BRI T 7 8E LV 58 L7 CTL 27 u— O]
LEERZMENF AR A W

HLA-A, B, DRBL &= FAbEA N —74 6 DIEMEREIEBHEIZ R 5 HLA-Cw i
A%, EESME GVHD OREARES EA I85, &% GVHD i, £& LTRH—T
Uiz ko THEENE, Lol HLA-Cw FURIE— AR CHIfARE LoRE L1
MEL, o TEDTUFHETEN EEX b T3, FHE, HLA-Cw NEABHEESZT
D> OFERXEME GVHD 2 RIE LI-BEARRICEN T, FEA Cw icx4 5 T U Lrgké
TRV EDRFE SN TNDDE ) DOV TN E 7R Sh Ty, B, A
BV 7 B0 LI FEMBE B SRR A xR & LI EAIMZ L v . #ED HLA
RGO EENEESN GVHD ORIEARFLHEET L2 &, S OITREDEMT
DT I/ BABENEESM GVHD OREMRELHEET S - LmEsh: (Kawase
et al. Blood 2007) , E4A%IZiZ, HLA-A @ 93, 116 HFD 7 2 J BHFEE, 8L UHLA-Cw
D9F, T7%, 80, 90%F, 116%&, 156 ZBDOT I /EAHENAELREMLE L THitEE
NTEY, FHZHLACw 2> b5 < OF 3/ BEERALAHE &7z Z & iRz,

SEHR A 1L, ERRERE TRAM GVHD OREMRENEV & HFEIN HLA-Cw TNE
& (BFE Cw*0303, KNH—Cw*0801) DIEMFERHIETEEEZIT, T grade I D
20 GVHD 2RJE L7- AfREE OFRMEMF T HfED in vitro AT 1TV, ZOTRESR
Cw 3 FxTT 5 T HIRSEDIEELHER LB - DO THET 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 1is
pooled by degree of GVHD (Grade 0-I 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 1st screening), n=300 (pooled DNA 2rd 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 1st 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 3rd 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 0-1 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-I 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 1st 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.
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SISV RBETES R EE REEA M E S < FEMZE MG e iasi
ORAER BT 5] BE (H20-%fE-—A%-014) FRR20EES 2 FIERH

INKHIRZ AR SOV A M A VRIBFEE & HEMBE R F R

FREFR+FIEE 5 — EE—, FRiER, ZHEATF. BIREE
BB AL — bR MEERER, JIMEET, RERME

1. KIRB{GFB, HLAY H v FEGEA M

REAEEE £ CICHEMBEE B BB EE NI BV THLA-CRUE OKIRY F 2 R
(C1,C2) GVHATHIFEE DBEIZAMVHDO FEELB L UO2EBFROETHAES
N3Z LY FORRITATCR 5 L OV P —KIR2DS2EE T DA BIZHEBIND
T L@ T, SEENSIIHLA-A, BB EIZFEETBKIRY A K
(Bw4180) & B2 A {FKIR3DLL/SLEGRF DA AL EIZ OV T O ZFA L T
W5, SENIKIRY # v RGVHA [ AR#EAER D R —IZ-DWTKIR3DLL/S17 U /v
Z AT ER UBHERAE & OB & ARIT LT,

2. LILRE=FRIZT

< 7 AMHCY T A B RS RAPIR-BA BB At GVIDEE/L & BET 3
T EBEIRZOTKOPHELTWVDEY, b hOMHERASTFEEZXLILDHLILRIX
NK, DC, Bk Bk ARA 22 & TR B FMELE 7 & QNI HIHIEL D 117888 H /2 SHLA
252 1 URRB T RHZEET7 7 IV —Thbbd, Z0D b#EERIIZPIR-BLEH
4 BLILRB2ICIE B L, BEFESRMNRZEE LEEE LA L RE &%
HM L EET ASNPERE LYW, = DOSNPIZ-DVTHLABRE 7 V v —EFE M & T
B BEBAEAE BT 2 HE UBHLRAR & O BhE 2 HEEHAfT L7,

3. A b HAV/VA MaA VERBEBIE TSR

REERE F CICHMBE R EHBHEICRN T, BEOHHEIMEDY A A Th
HIL-10BEFO T T —F —FERIG T OSNPAT 1 & A 7 H A EEGVHD R
CEET A L RHE L, MBEEHLA—BEHBEICB W COIIL- 1082z
TIL- 10 AEBEFSH L REICHET S LARESNTEY Linh®, &
TB5 ) | AEEIZHLAGEE T U NV —EFEMBE BB HMBREESN LT OIL-10% 5%
&SNP (IL-10R2, rs2834167) % Y& UM EHE & OBEIZ DV THEHART 21T -
77

4. HLAZ A o JHEORBE L BRI

JMDPTiZ R —BREFIZ 81T AHLA-CEEREEADRAT S TR Y . HHEEDNA
XA Y TIEIC L AHLA-CEEORMZEEIZ DWW T LRSI L7z, BEES03AERR
ELTELEBE L SN TUVWASBTE & BBIEHLA-A, -B, -DREIZAHWV LTV DR
K —XEEIC LA RBEEERESER L
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5. RIBRFEERS

% REFOFFEOT-DIZMPHBINE, RETIHEE N —REO MK S
EN7-DNAZ AWV THLA-ADHDPDOEZ R E— XIETT INZA 7L TE
V. AEIT2006F EIRTF I N 1300 IBIZ DN TIT o 72, ETE5H OO
DOREFEREEROIZ, ThETIZREFEINTWEDNAOES /) L8R (WGA) %
DOIEE L BIEEB O FEREE Y b2 aRy bR 7 A TERK, BIAT
HHROEEEE CRIEXRFHRY) Kbl
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INGHERNYT TN A URBREET CCRID—EE SR IRER M GVHD RIELHEMT S

MAEIL. HEB R BR =
BEHBREREREFRMRY 0E - BERAME

[#E] CCRO (&Y L/ SBRAVMBIFRMIC homing TARICHIRT 22ZBFUTH D, KLF
Z DE{EF CCRI M nonsynonymus H—IEE SR D 1 DTHS 926A/G [CEE L. RER
HIZBWT F+—CCRI DEEFREMNMBIBENLRM GVHD RIES S UBHEFRICRIE

BBARIT U=, [N EHEK] 1987 £h 5 2006 FEITEHMICIETE NIz HLA EL2—
HEIMERIIEBHED 5 5 CsA+MTX 2 GVHD Fhhik & 32 E THIRRBRERBIEE R E LT,

KF+—0 CCR9 926A/G i&IEFE (L PCR-RFLP iZZ#AULVTRE L 1=, B AEH% GVHD #
R, | EUEORM GVHD RER, £7FE, BRE, EEHERTR(CEET SEFZ Cox
Y — REFILERNTERT LIz, £EHE CCRI EIZFE. £#. RIST. TBI &
BURY, BENERKE, BEAE (BR/RBEMLEMEE) &Lz, [HR] EFRIE 167
B, EfHhR{E3BE (15-62 %), KRITEMEE 1486l BHEEB19HTH >, EiE
FRIEAA R 94%. AG B 6% THoTzo Bt GVHD I | E 22%,11 B 12%,11l ELLE 6.6%
TRO-, AG BIL stage2 L EDOEEAM GVHD HiEE L FELHEEZ R L f-hi(hazard
ratio 4.6; 95%Cl, 1.7-12). 5 - FFEO 21 GVHD REE, || ELI OS2 GVHD REE,
AR BRE FBRECERLFIEECHENAR OGN oz, B GVHD ZRELE
69 FlIZIE > T#RET L TH AG &S stage?2 LI EDREEMY GVHD REXRDH L FRLIEEA
% & L fz(hazard ratio 3.3; 95%Cl, 1.2-8.7), ;&ZFEIZ &L 5 Y v/ \BROBEENREZH O H
23 3EH. L EFaYAILARY Z—FRT Jurkat HIB#RICZENTHAOBEERFE O cDNA
FEALRE, EEURBRERITLEC 5,926G EAMIE 9026A EAMAL & EERXTEIL
HEABNC EMNTRENT, [EE] CCRIDBETFEMNB TIIE REDAM GVHD RiEL
HE L EFEKED, EOREICKNIE, HAIEIRIC GVHD £ I T Y U/ BRAE
CAHEBRMIIBETEEL. BAGBBOZRY VM BTHY 55&5nd, BED/S
IABRISHBEEREROEBEE LTEETHY . CCRI-926G MBIZFRIC K > T FF—1) /38R
D734 TILERAD homing EEAET = & THUS OEBZO 2 GVHD RER(CENELT:
RN H B,
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HLA —¥FEiafMBHEIC BT 2 P#EF. IL-6. MBL-2 @ SNPs £%A44:
ERER, LB T, FEFEFIEEIEAN HLA BFZERT

HLA UADOTFHREFERD 12D, <A FT—HBBE S HEFURES S, #3E ST D SNPs
ST, BTEY A NI A D SNPs £ BIRGEEEMZ O SNPs 28722 £ L HLA
—HKFRENBEO TR L OBEZRR L TV B SEIIRESEY A b IATHEIL6 &,
B IE R EMHE TH 5 MBL-2 (mannose binding lectin 2) @ SNPs ##5t L7,

FHik & Ek

1, IL-6 @ SNPs (-572(G/C),-174(G/C)) 1%, B» HH% Lz Luminex & (GRER) TH
A7 Lz, ILr6 D7 aE—F —fFiRIZIT -597 (2% SNPs(G/A)3 8 B A3, -174 @ SNPs
EMWVEEREERH Y, - 1T4DF A U ThLHEFE LT,

2. MBL-20SNPs (-619,-290,-66, cdn52, cdn54, cdn57) % B & B3 L 7~ Luminexit

(Human Immunology 69 (2008) 877-884 )iz & ¥ % 4 7L, #2iZ & v . High producer,

Intermediate producer, Low producer, Deficiency (=478 L 7=,
3. HLA —E[FIIaMBIET 91 #ID DNA 24k E L, a-GVHD & —ELINDERFIC
X VEDITE LT Uiz, BRICOWTIET -2 IR HERH VT C& b o/,
fER 1, R 1, IL-6 SNPs DHHE

Position Nucleic | Japanese | Caucasian | Position | Nucleic | Japanese | Caucasian
acid N=109 N=45 acid N=109 N=45
G/G 1.00 0.40 G/G 0.05 0.95
-174 G/C 0 0.42 G/C 0.45 0.05
or C/IC 0 0.18 -572 C/iC 0.49 0
-597 G 1.00 0.61 G 0.28 0.98
C 0 0.39 C 0.72 0.02

HAANZIE-174 DRI VH, 572 IZE5RERH D, GGG ~NT'r & A FIFEAANT
28%. AAIX60%IZHRHEND, (GGG 711 Z A 7% IL-6 low producer & &1.5)
R 2 % 2. MBL-2SNPs N7 & A7 LFDEE

Function Promoter Exon 1 Frequency

-619 | -290 | -66 52 54 57 Japan. n=57 | Cauc. n=49
High C G T C G G 10.079|0.483 | 0.163 | 0.449

producer G G C C G G | 0.403 0.286

Intermed C G C C G G 10.1320.132 0 0

Low pro. C C C C G G 0.105 | 0.105 | 0.265 | 0.265
C G C C A G 0.263 ] 0.263 | 0.133 | 0.255

Deficiency C G T C G A 0 0.020

G G C T G G 0 0.102
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MBL-2 D7 n€—4%—® 3 #F7. Exon 1® 3 @D SNPs DT & A AL THHY,
High-, Intermediate-, Low- producer 33X, Deficiency 25378 T %, High producer
(45~48%) & Deficiency (26%) DHEEIZIATETRETRV,

#E 3. % 3, GVHD & Donor @ IL-6 SNPs (2X2 %)

GGG+ GGG() Total
=11 GVHD 5 11 16
<II GVHD 32 43 75
Total 37 54 91

a7 GGG & H oL &, GVHD @ relative risk  (Odds) =0.6

N7 ua #4777 GGG negative, GVHD @ relative risk (Odds) =1.63 P>0.05

#&3 : GGG N7’ ¥ A 7% F0 Donor 13 GVHD 22 Z LIZK WMERDBH 508, ARSI
BHOIRRY,

SR 4. ¥ 4. MBL-2 High producer & Deficiency BB ZEFIZE 2 HHE

Haplotype 1 year Alive Death within 1 year
Deficiency/ Deficiency 3/67 4% 3/24 12%
High pro./ High pro. 24/ 67 36% 4/24 17%
other 40/ 67 60% 17724 70%

Deficiency allele homozygote ? Recipient /% 1 FELARNDFETHENE <, High-producer
allele homozygote [ZEFENEVMAMMAH 5, P<0.05 (Yates HERITAEZERL)

EBRLELD

1, REMY A MIA v IL-6 O aE—F —{EH SNPs i AR L 0 ZRMENERD, H
AAZAANZHEDOH D 1174 BLG-59D] OV TRSEMENRL, LA B
MNZBBEMEDE [-572) ICHBRENE L,

2. IL-6 ® 7' uE—&—fHK D SNPs haplotype [GGG) i, IL-6 Low producer & i1,
BRHEIZBO T, BOVERESRE SN TV, BRAERAOBLHMABEIZRLNT
1Z. GGG haplotype #* GVHD #i#il#) (0dds=0.6) 28 < FIREMED RS hz,

3. BRAREORNRIZHD LI MBL2 i, VA VA, #E. BEREOBRENHHIC
primary 72 E|%E- L T35, MBL-2 iX 6 {80 SNPs haplotype (& ¥, High
producer & Deficiency I TE 5 2 & ¥bh o TV B, Deficiency allele DEEE X
EHRTEROVEE (26%) IXhHV., FTRETFICRYES,

4, EY:t MBL-2 SNPs OFBEIL, BEKT — & O THATTE D ofz, BiEE 1 £0
HEHFERTR D L &, Deficiency allele homozygote 11K < . High-producer allele
homozygote i@V MHRIZH 7= (P=0.05)
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BHEAERE & REF S U ORI
SRA¥MBRHLG #RIEA

BrIL A&

RABERBBLECARRAOKRBEZY - REAE - IEBHE~OEENRHE I,
TagMan PCR & CREAT RIS SR BEBE TSR 2 BT L. REBHEER L oBE2%
FRENCHRNT LTz,

xR
HLA-A/B/C/DRB1 —BFEm#&E M FHMENMLEFHBHELZ T i HEEO & i
HERABE L ED FF—145 17),

HR

1. NKG2D 81z F%% : HNK1 ~NT7'u ¥ £ 7RG NK &) vs. FBHEGE NK B
BRIV X7 BT, HNKL B F =281 23 BEHEOEFLOS) - BHEREFE T (TRM)

REBIENTWEEL - 2), ZHIEXSERBIITORERBINE(E D, —FH,. BEEV X

JRETIE, ZOXDRBEERALNEMT,

10

LLE B

LIS L.

os

044

G2+

00~

—— HNK t positive donor
- = ~HNK 1 negatve donor

e HNK 1 poSitive donos
- = - HNK! negative donor

...........
........

P=0.01

06

08

TRM

o4

T Y
o 500

1. FF—NKG2D£ R £0S ({EJR#)

T T
1000 1500
Days aftar Hanspiontaton

% 1. NKG2D Bz F£E L BHEAER SERMEN

02 '-‘ ‘
P=0.02
00 , i . .

A Y T
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Days after transplantation

B2. F+—NKG2DZ R ETRM (EYRV3E)

F+—HNK1 Bt | B HNK1 Bt
Adjusted hazard ratio (95% confidence interval), P
0S 0.44 (0.21-0.92), 0.03 1.12 (0.49-2.56), 0.78
Low rick TRM 0.39 (0.17-0.89), 0.03 1.07 (0.43-2.62), 0.89
disease Relapse 0.69 (0.15-3.09), 0.62 1.25 (0.24-6.42), 0.79
II-IV aGVHD 0.95 (0.39-2.33), 0.91 1.33 (0.56-3.20), 0.52
cGVHD 0.89 (0.34-2.29), 0.81 0.94 (0.40-2.23), 0.89
0S8 0.88 (0.27-2.85), 0.83 0.99 (0.40-2.48), 0.99
High risk TRM 0.66 (0.14-3.11), 0.60 0.70 (0.18-2.81), 0.62
diseage Relapse 1.89 (0.16-22.95), 0.62 2.76 (0.52-14.52), 0.23
II-IV aGVHD 3.02 (0.70-12.99), 0.14 0.22 (0,07-0.72), 0.01
¢GVHD 0.58 (0.11-3.03), 0.52 0.72 (0.21-2.46), 0.61
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2. FCGR3A BEF5E : 158V T u ¥ A FB(E ADCO) vs. (I ADCO)

BEHRIEEDBE. 158V BitAE DO TRM A EICE L (2=0.02), OS b EF TH- (¥
3), VU REE TN, 158V ERED OS IZABICARBR THo(® 0, 2h b
TRMITTHRBINTLE 2, FFH—0 FCGR3A £83, EHEOBRICHIDLLT, B
HRERICEE L o,

T w—— Recipient with 158V

18 —— Recipient with 158V - i
- « = = Recipient without 158V

- = = Reciprent without 153V '
.

0os

024 024

P=0.054 P=0.01

00‘11 Al T T v T T T T T T 00". T T T T T T T T T T
0 200 400 600 200 1000 1200 1400 1600 1800 2000 0 200 400 600 800 1000 1200 1400 1600 1800 2000

Davs after uensplantation Days after ransplaniation

3. EFCGRIAZHLOS (BHARES) N4, BEFCGRIAZRLO0S (/R [EH)

% 2. FCGR3A Bz FEH L BHHKZER ZEEMIT

K—158V Btk | B 158V BBk
Adjusted hazard ratio (95% confidence interval), P
0S 1.29 (0.70-2.38), 0.42 0.49 (0.26-0.93), 0.03
Myeloid TRM 1.73 (0.84-3.54), 0.14 0.30 (0.14-0.67), 0.003
malignancy Relapse 0.82 (0.27-2.55), 0.74 0.67 (0.22-2.02), 0.47
II-IV aGVHD 1.24 (0.63-2.46), 0.53 0.55 (0.27-1.10), 0.09
c¢GVHD 0.55 (0.25-1.21), 0.14 0.45 (0.20-0.99), 0.049
0S 1.17 (0.40-3.42), 0.78 3.93 (1.28-12.08), 0.02
Lymphoid TRM 1.01 (0.29-3.48), 0.99 2.72 (0.80-9.30), 0.11
malignancy Relapse 1.52 (0.39-5.89), 0.54 1.65 (0.43-6.39), 0.47
II-IV aGVHD 0.80 (0.18-3.51), 0.77 1.83 (0.50-6.73), 0.36
c¢GVHD 0.82 (0.30-2.27), 0.71 1.71 (0.64-4.59), 0.29
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ARAAEELBNSICHTIHNREMOMBEMREBBEO

REMFIREE GARRBRR10-1 TEREE BASHE) Background
-Adult ALL-
AL ABSARBRRIZHY SRHRVP-16, L IOUFATYRY,
gﬂﬁﬂﬂﬁﬁéf:g"';‘gﬁgfgfféﬂ gglmw: “BAALLOTRETATSH Y. ARERAORBIZLL,
ma: DARBED
A At * Phir 2 ¢hR1$/2 £ High riskZZ MBS 11

CARICHTSBRENED,
+ High risk HICRITOHBBAMBIL L2578, RREFII30:50%
- Standard risk T BT DB HAGIRER > TORON,
emiz, ARBALLENETRIZIC0%ETATES,
* CRIBADOBHRRIIRNMEFEO%LEFRATH S,

Start-up Meeting 2009.1.17

(C-SHOTR B §0901)

TEAXPARA R AR S~/ AANY

REBE SHAR
[ 3k oLy
Allo-SCT for Adult ALL
-07 JHSCT analysis- Background
2 -VP-16 (Etoposide)-
I3 1y-05=63.6% —— - -
& Topoisomerase IT ARIZ & SDNABRICL HRMENR )
- BERLABROBICHRR. KRN, RREBLIE
e L PR
§ ... Allo n=951
TTemsecesm et eten e - VP-16DALLICH T ANMERENEATID,
8 - ALLEHT 2B HRRRONGEIHE Y, £0S < #50-60mghgTHD
Auto - BREQETHEONE 600, NRMAKS FROUMIDEL > TIRL,
3 « NREMOBEE L TR, FASEPTMA. BATLHS<BHINS,
(-]
¢ Yeurs aher ysplont ! *
1.5 RS RAEEAN AL SRERRERRN

Conditioning regimen of Current Study %“5 VP30/CY/TBI for Adult ALL

“Hokkaido Univ. Experience*

[ VP-16 15mg/kg SHMAR ]
CY 60mglkg 3MMAN 100 N=37, Median fu 35m
TBI (2Gyx6) % " N
BHEnRGT ] 3508 =89.2% b
[T R 08 o
o Age (median) 27y7e (16690
s el s if, Phi n%
% High risk 89%
-7 8 -5 -4 -3 2 1 0 2 CR &1 8CT %
10 (CR1 69% / CR2 22%)
‘Relapse decrease ? o+

0 s 12 18 2 30 38 42 48 M 60
Months

*RRT—+NRM increase ?

Secondar mali :
¥ malig ?

0147 KRS ARERRN

iy
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Toxicity

RRT, any grade&3 toxicity 82%
Stomatitis §8%
Diarrhea 3%
Cardiovascular 6%
Pulmonary 3%
Hepatic %
VODAMA 6%/ 6%
Febrils episode before sngraftment  70%

Acute GVHED, grade II-TII 41% (grads IVi none)

Chronic GVHD, extensive 36%

Secondary mulignancy 0%

Death due to organ toxicity 5.4%
Death due to GVHD 0.0%

LT ERERRNNAN

Relapeo Rate NRM

3. Day2? IP; S8y, CR2a 8CT

Ni T {3 Duyi7 vOD: 26y, Ral at BT
o w!
N ~
“ 'Y
: 8.6% (n=3) P el 5.4% (n=2)
J
»i !
e [y

o8.1.47

Study design & Purpose

HERBRE
15MELEORIEY L ARAMKRE LUEORRERIZH T SMedium:
dose VPICY/TBIRAREAV:-AHASOARENBBONABOKY

BBRT V1
SHRAMIENR, SEHRAMENIHBRN

an ’
ERAGRENBRARTLLDISREESORERDALLE ZABL

ISREALI- B2 ENREL T, Medium-dose VP/CY/TBHC & 5 HR KAy

NOELRH-RASHORALENECRKTS.

wiLy BRERRENSN

i EAN ) BERAKAONR
RENAM

+ BEAUL
cEMISR-40R
‘- RBEREWL

==

1LRARRENRERARERENORTSY
2FF—AHETD GARAIRN)

~HLABNE (A B. DR) — R - KM AR s
*HLABMY (A B, DR} —BAANAE

o )
G s 2l
EABRERENOFAX- B ER

o o Y
Medium-dose VP/CY/TBINGRIZ X B BRBROKT @RBI4ELA) ]
NoREUNOEREE QRIS ELIL

-~

ERRIZ2EMNDTHO~T v
BRRHANES
HHUR00ENES
BERIENES
BERNNES

L

Endpoint

Primary
BHRIEEFS (Event: relapse or death)

Secondary
EBLUERETIR (08), 2FEFS
+Day 100 JFHRECE (NRM B XU 1 NRM
*Day 28X TOARMERIT
+Day 100MREELU1FBRE
-HPRELUVMMIER RS
RIEGVHDS KUMBGVHDO REMESLURER
BHALREDRGEHE
MVBEE LU REBRASOREAX
YT IIRRY

B—  REEORET—

BHanny

hedd (40RELEL4OREN

RELERR ;PhR BTN

sHRAR ;CR1&CR2KM

wRYRY ;High risk &standard risk&E&US YR OETF

Xk

Eligibility

-Inclusion Criteria-

LS ALL, ABL

2.5 168 LLESOR KRR

3MBLRITELRR
4LAZICERBEFEERABRET TN
5.PS (ECOG) 0-2

CEERE (5. K., F. LR) AEARIATVD
7. BEERY—ANTETD (i)

8. XRTREMNBOABE

ZEREORBRXRBILELURANSOXEIZLSMENBS
hTLHSRE
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Eligibility

-Inclusion Criteria 2-

TERBHEE G

«AST/ALT <ERBLBOSE

*T.BiL <ERELEBOL6E

»S-Cr <ERMERO15E

«PaQ, >80mmHg (£7/:1XSp0,>93%), room air
‘R RERBA TN

<L I—F i EEPHRE TEFM 0% L

L35

Eligibility

-Exclusion Criteria-

LHBsAM, HCViR . HIVREOLTh AR

2ERUEORABERTIRE

SREMNPSHOBEEEE CEHROBMERL) EXTIEN

ANDLAREMDIILLNENTHILEALAIMNNRENT AR

5EMRIEBLTOITREASIXRELUBATOKIEDS

6ALAYLDERIZEH>TH, O LFROBRKOHIBE

TOBEEOBENELRIAMEELEOT2OREOSINY

BREENHIBE

9 BMISSELEDRABE

10.CTCAE v.3.0 grade 3RLEDFTRIREN Y BN

HAYRREFLOEREPORE

12. TR FRRRIESIRRATZIFRMONT AN HTIRR AR
EOBREENSHIBY

13. €08, EHELSTEYZHEL BN

RLATARARANEAR

Stem cell source & HLA

35 MRS A, KM AERE.
BEMmIZSHEL

-HLAS ST
HLA-A, B, DREERE T2 —HFF—

HIEMRFF—OWKIZIXDNA typingEHLA-AEE, B, CE, DRE
1234 SDNA typingE BHTL. ~RRIZELTEASHEMTH+—R
RET3,

Enrollment

N=50

FSAT)—TFRALTHE BREIIECEARFELI-IEEFSO
BAZ55%. MFEhDHIEEFSTS%, aT5— 0.05, 8X5— 02T,
Fleming’'s single-stage procedurel= B IWTHAT HEHSWHLETHD,
CRIZTRBENEI0%URAH, SEEHMSONELREL:,

s ARSI SBNEN (0=45) DRAVNMITTIZ. 14FEFSIZ84.4%
THY. kD IRUHE2ADHTH ],

BAM: 20092 A LYLERM, THO-Fy T MM 25

[ 153 o147 8
Benefits vs. Risks for Patients Conditioning regimen

VP-16 15mg/kg SESMAM

FMHELOHE CY 60mg/kg 3B RN
VPICY/TBINAEIZEY  BRABROYAVIZETFIL0L2150 5, TBI (2Gyx6)

RENOWETZNRMOMMIZBHTLEL O, BEBOET 2|~ sHaENE
EFEORMOIUNSERILND, Ay l
FUINDTHR

N 6 3 4 -3 2 -1 0

VP 16EMBRICENLES SIS Y, RERECE AL EONDBMES
$#4E (regimen-related toxicity, RRT) (20T S¢MALH S, LWAAY
WRIZH T HBH CIENRMOMMERH TV, NRMAHS T SETRELE
RERTEIL,

&1 VP 1GIEBONGRDABEN OO, BARRNEFRIZHELT?
REESCRAMNBRNIITRRETRCAUL,

LA

TBIOMKNEE (X Total 12 Gy / 62 RERKLY I8, ARIZIUR AT RS RLS-OSHS
EONRRERNROTSEILOTEENBTS,

ﬁlll (& \'P 16) ﬂ&;al: RROTBIRNTRE GARFALEHA 2kY,
74

fV)lltﬁlﬂ!ﬁ&&&ﬂ*&daﬁﬂulmml&!ﬂtmb BEMERNILTCEET
5, CORS, BRERNB(2day -BHSELD,

TBlZday ODERMRNIFERSARLTEIEDEL,

DaLET
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Drug Administration

0 Gy R R 15 g IARAR
” » : s Cf fome np HIRAA Ll L LD FY
& A i i .
AN/ L ! VP16 tetoporide, AT, RIS
i Iy - ERE RIS mke IBMA RN
4 RE Om A TARTEREREYEEETE,
EAROMELEOUE RIS RUBITEHLL.
* + 3 - H ] » ¢ PODRAT—F LR ST,
- - BE5RBLURSRIC. RBMOTRRMBHLNIILODD,
i EEAOVP- 16854112 QAA-IORRITLY, RRPELSTINBET:0.
s bimg g INRAR H FBEREENPOL, RRDECTURHDLOEERTIZE
! \ VRISl INRAR ! <BE&>
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e l i ! » Q ” R REAZ ML EEMRLYENIARTD,
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i )
VP IBA R A AR

1. WA vh
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Supportive Care
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1. GVHD® W& (34 MM B 1% TS HCyAsshort MTXE {2 Tackshort
MTXERLDCLET I RELZORAIAEZE T BROSKRI—E&
13,
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2 G-CSF:day1¥F1:2dayb&YERET
3L EMMBRFL
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