26

27

2015

3






HLA

HLA

HLA SS-SBT

NK

HLA

HLA



HLA

HLA

HLA typing, genome wide association study GWAS

HLA HLA
SNPs, HLA
GVHD, GVHD
HLA HLA
GVHD

HLA

HLA-DRB1

non-HLA SNP

NGS

HLA

HLA
HLA

NK
HLA

DQB1

HLA
HLA




9000
3000
2014, 15 DNA

HLA typing, genome

wide association study GWAS

SNPs, HLA HLA
NK
2016
HLA
2013 16,409
10,398
GVHD
HLA
HLA
HLA
HLA
B C.
HLA HLA 1) HLA SS-SBT

Next



generation sequence HLA

HLA 6 ambiguity
HLA
HLA
HLA 9 HLA-A, -B, -C, DRB1/3/4/5, -DQB1,
-DPB1 46
HLA 99.5%

multiplex PCR
4
6
1y g genome DNA
2) HLA

HLA

HLA

2000 HLA-A,
-B,-C,-DRB1,-DQB1,-DPB1

-C, -D
QB1, -DPB1
3) HLA
HLA HLA
GVHD

GVL

HLA
1998 2002 2007
HLA
7898
HLA-A,-B, -C
HLA-DRB1  DQB1
GVHD
HL
A-DPB1 GVL GVHD
GVL
2014 12
1)
4) / HLA
HLA 3
HLA
HLA HLA
6967 5 HLA
43 GVHD
p<0.002 HLA-A
*33:03, -C*14:03, -B*44:03, -DRB1*13:02,
-DQB1*06:04
2 HLA
pP-2 GVHD
HLA-B*51:01 -C*14 02
HLA
KIR2DL
GVHD

HLA



HLA

GVHD HLA
5) HLA
HLA
GVHD
HLA
HLA
GVHD
HLA
(n=391) HLA DPB1 (N=960)
aGVHD 11-1V
HLA
aGVHD 1I-1V aGVHD III-IV
DPB1
aGVHD
HLA
aGVHD

CD53
GWAS

HLA-A, B, C, DRB1, DQB1,DPB1

retyping

HLA-DRB1
GVHD

GVHD

NGS

HLA

HLA

non-HLA SNP

7898

HLA

HLA
DQB1

HLA

GVHD
HLA

HLA

HLA

HLA

HLA



HLA GVHD,
GVHD,
HLA HLA
HLA-DRB1 DQB1
GVHD

1. Morishima Y, Kashiwase K, Matsuo K,

Azuma F, Morishima S, Onizuka M, Yabe
T, Murata M, Doki N, Eto T, Mori T,
Miyamura K, Sao H, Ichinohe T, Saji H,
Kato S, Atsuta Y, Kawa K, Kodera Y,

Sasazuki T. Biological significance of

HLA locus matching in unrelated donor
bone marrow transplantation. Blood.
2015; 125(7):1189-1197.

Takami A, Yano S, Yokoyama H,
Kuwatsuka Y, Yamaguchi T, Kanda Y,
Morishima Y, Fukuda T, Miyazaki Y,
Nakamae H, Tanaka J, Atsuta Y,
Kanamori H. Donor lymphocyte infusion
for the treatment of relapsed acute
leukemia  after

myeloid allogeneic

hematopoietic stem cell transplantation:

a retrospective analysis by the Adult
Acute Myeloid Leukemia Working Group
of the Japan Society for Hematopoietic
Cell Transplantation. Biol Blood Marrow
Transplant. 2014 Nov;20(11):1785-90.

1. Yasuo Morishima, Koichi Kashiwase,

Keitaro Matsuo, Fumihiro Azuma,

Satoko Morishima, Makoto Onizuka,
Toshio Yabe, Makoto Murata, Noriko
Doki, Tetsuya Eto, Takehiko Mori,

Koichi Miyamura, Hiroshi Sao, Tatsuo

Ichinohe, Hiroo Saji, Shunichi Kato,
Yoshiko Atsuta, Keisei Kawa, Yoshihisa
Kodera, Takehiko Sasazuki. HLA

matching and outcome of unrelated

donor hematopoietic stem cell
transplantation. The 19th Congress of
the Asia-Pacific Blood and Marrow
Transplantation. 2014 10 17

Shingo Suzuki, Yuki Ozaki, Atsuko
Okudaira,  Anri
Masuya, Shigeki Mitsunaga, Masao Ota,
Hidetoshi Inoko, Takashi Shiina.

Development of the advanced super

Shigenari, Yuko

high resolution single molecule -
(SS-SBT)

European

sequence based typing
method. The 28th
Immunogenetics and Histocompatibility
Conference  (25-28 JUNE, 2014,
Stockholm, Sweden)

Shingo Suzuki, Brett N. Bowman, Yuki.
Ozaki, Shigeki Mitsunaga, Hidetoshi

Inoko, Swati Ranade, Takashi Shiina.

Application of single molecule real-time



(SMRT) sequencing technology for the HLA
field 4 level genotyping of classical HLA 23

loci. The 40th Annual Meeting, the 2014 9

American Society for Histocompatibility 8.
& Immunogenetics (20-24 October, 2014,
Denver, Colorado).

Yuki Ozaki, Shingo Suzuki, Atsuko
Shigenari, Sayaka Ito, Yuko Okudaira,

Anri  Masuya, Shigeki Mitsunaga, 38
Masao Ota, Hidetoshi Inoko, Takashi 2014 10
Shiina. Development of advanced NGS 9.
based HLA DNA typing method:
SS-SBT. The 40th Annual Meeting, the

American Society for Histocompatibility (SeaBass)
& Immunogenetics (20-24 October, 2014, 23 2014 9 13
Denver, Colorado). 15
10.
/ HLA
HLA SS-SBT
GVHD . 23
27 2014 9 13 15
2015 3 6
11.
HLA PCR-SSOP SS-SBT
23 DNA
2014 9 23 2014 9
13 15




HLA

HLA-A, B, C, DRB1, DQB1,DPB1 retyping
7898
HLA
HLA GVHD,

GVHD, HLA

HLA HLA-DRB1 DQB1

GVHD HLA
1993 2010

HLA-A, B, C, DRB1, DQB1, DPB1

HLA-DRB1 DQB1
HLA

HLA-A, B, C, DRB1, DQB1, DPB1

retyping
1)
HLA-A, B, C, DRB1, DQB1,
DPB1 2) GVHD
T ATG
3) 7 4)
7898

1993
2331 2001 -2005 3084

-2000



2006 -2010 250

Competing risk Cox regression model

HLA
cofounder Kaplan-Mire
C.
1. HLA
p 0.01 ,
GVHD HLA-A, B, C, DPB1
GVHD HLA-C HLA-C,
DPB1
2. HLA-DRB1 DOB1
GVHD
2
HLA-DRB1 DQB1
GVHD
HLA-DRB1 DQB1
GVHD
3. HLA

HLA-DRB1 DQB1
1

HLA-DRB1 DQB1
2
3 HLA

HLA-A, B, C, DRB1, DQB1,DPB1
retyping 7898

HLA
HLA
HLA-DRB1 DQB1
GVHD
HLA
GVHD GVHD
HLA
HLA
E.
HLA GVHD,
GVHD,
HLA HLA
HLA-DRB1 DQB1
GVHD
F.
G.

1)



1: Morishima Y, Kashiwase K, Matsuo K,

Azuma F, Morishima S, Onizuka M, Yabe

T, Murata M, Doki N, Eto T, Mori T,
Miyamura K, Sao H, Ichinohe T, Saji H,
Kato S, Atsuta Y, Kawa K, Kodera Y,

Sasazuki T. Biological significance of

HLA locus matching in unrelated donor

bone marrow transplantation. Blood.
2015; 125(7):1189-1197.
2: Kanda J, Ichinohe T, Fuji S, Maeda Y,

Ohashi K, Fukuda T, Miyamura K, lwato

K, Eto T, Nakamae H, Kobayashi N,
Mori T, Mori S, Morishima Y, Atsuta Y,

Kanda Y; HLA Working Group of the

Japan Society for Hematopoietic Cell

Transplantation.

Unrelated Bone

Transplantation: A

Analysis from the Japan Society for

Hematopoietic Cell Transplantation. Biol
Blood Marrow
Feb;21(2):305-11.
3: Takami A, Yano S, Yokoyama H,
Kuwatsuka Y, Yamaguchi T, Kanda Y,
Morishima Y, Fukuda T, Miyazaki Y,
Nakamae H, Tanaka J, Atsuta Y,

Kanamori H. Donor lymphocyte infusion

for the treatment of relapsed acute

myeloid leukemia after

hematopoietic stem cell transplantation:

a retrospective analysis by the Adult
Acute Myeloid Leukemia Working Group
of the Japan Society for Hematopoietic

Cell Transplantation. Biol Blood Marrow

Impact of HLA
Mismatch Direction on the Outcome of
Marrow

Retrospective

Transplant. 2015

allogeneic

Transplant. 2014 Nov; 20(11):1785-90.

4: Mizuta S, Matsuo K, Nishiwaki S, Imai K,

Kanamori H, Ohashi K, Fukuda T, Onishi
Y, Miyamura K, Takahashi S, Onizuka M,
Atsuta Y, Suzuki R, Morishima Y, Kato K,
Sakamaki H, Tanaka J. Pretransplant
administration of imatinib for allo-HSCT
in patients with BCR-ABL-positive acute
lymphoblastic leukemia. Blood. 2014 Apr
10;123(15):2325-32.

Yasuo Morishima, Koichi Kashiwase,

Keitaro Matsuo, Fumihiro Azuma,

Satoko Morishima, Makoto Onizuka,
Toshio Yabe, Makoto Murata, Noriko
Doki, Tetsuya Eto, Takehiko Mori, Koichi
Miyamura, Hiroshi Sao, Tatsuo Ichinohe,
Hiroo Saji, Shunichi Kato, Yoshiko Atsuta,
Keisei Kawa, Yoshihisa Kodera, Takehiko
Sasazuki. HLA matching and outcome of
unrelated donor hematopoietic stem cell
transplantation. The 19th Congress of
the Asia-Pacific Blood and Marrow
Transplantation. 2014 10 17

HLA
GVHD
27
2015 3 6



1.

HLA locus matching match / mismatch -no (%)

HLA-A 7048(89) / 850(11)
HLA-B 7475(95) / 423(5)

HLA-C 5565(70) / 2333(30)
HLA-DRB1 5878(74) / 2020(26)
HLA-DQB1 5681(72) / 2217(28)
HLA-DPB1 2604(33) / 5294(67)

Patient age - year

Median (Range) 35(0-77)

Donor age - year

Median (Range) 34 (20 - 56)

Disease - no (%)

Acute lymphoblastic leukemia 1861(24)
Acute myeloblastic leukemia 2609(33)
Chronic myeloid leukemia 983(12)
Myelo-dysplastic syndrome 841(11)
Other leukemia 312(4)
Lymphoid malignancy 542(7)
Aplastic anemia 489(6)
Multiple myeloma 33(<1)
Others 228(3)

GVHD prophylaxis - no (%)

Cyclosporine based 3078(39)
Tacrolimus based 4779(61)
Others 41(<1)

Leukemia risk - no (%)

Standard 2508(32)
High 2772(35)
N/A 2618(33)

Conditioning - no (%)
Myeloablative 6653(84)
Reduced intensity 1245(16)

Sex matching (donor to patient) - no (%)

Female to Male 1494(19)




Male to Male 3253(41)
Female to Female 1442(18)
Male to Female 1709(22)
Transplanted year period - no (%)
1993 - 2000 2311(29)
2001 - 2005 3084(39)
2006 - 2010 2503(32)
. HLA-DRB1 HLA-DQB1 GVHD

Acute GVHD (grade IlI -

V) **

Acute GVHD (grade Il - 1V)

**

Mortality **

HLA matching* | N | RR  [95% CI] ]

RR  [95% CI] P

RR

[95% CI]

DRB1 match
and DQB1 5,356 | 1.00

match

1.00

1.00

DRB1
mismatch and 325 | 098 074 128 0.866

DQB1 match

119 1.00 142 0.046

1.04

0.88 1.22

0.662

DRB1 match
and DQB1 522 0.92 0.73 1.16 0.482

mismatch

105 091 121 0.517

1.04

092 1.19

0.532

DRB1

mismatch and
1,695 | 1.32 1.16 150 <0.001
DQB1

mismatch

134 123 146 <0.001

1.17

1.08 1.27

<0.001

RR: relative risk. Cl: confidence interval, *GVH direction

Multivariable competing risk regression

** survived 7 or more days
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1: GVHD HLA
Grades II-IV Grades ITII-IV
HLA allelef Ni (%)  HR§ (95% CI) P HR§ (95% CI) P
HLA alleles associated with decreased risk of acute GVHD

Patient
A*33:03 1.094 (16) 0.83  (0.74-0.92)  0.0007 0.82  (0.82-0.69) 0.0256
B*44:03 1.041 (15) 0.82  (0.74-0.92)  0.0006 0.79  (0.66-0.94) 0.0086
C*14:03 1.041 (15) 0.82  (0.74-0.92)  0.0004 0.79  (0.66-0.94) 0.0087
DRBI1*13:02 979 (14) 082  (0.73-0.92)  0.0008 0.82  (0.68-0.99) 0.0308
DQB1*06:04 933 (13) 0.82  (0.73-0.92)  0.0007 0.81 (0.67-0.98) 0.0305

Donor
A*33:03 1.094 (16) 0.83  (0.74-0.92)  0.0007 0.82  (0.69-0.98) 0.0256
B*44:03 1.041 (15) 0.83  (0.74-0.92)  0.0007 0.80 (0.67-0.96) 0.0173
C*14:03 1.040 (15) 0.83  (0.74-0.92)  0.0008 0.80  (0.67-0.95) 0.0137
DRBI1*13:02 982 (14) 0.83  (0.74-0.93)  0.0011 0.84  (0.70-1.01) 0.0599
DQB1*06:04 935 (13) 0.82  (0.73-0.92)  0.0010 0.83  (0.69-1.00) 0.0446

HILA alleles associated with increased risk of acute GVHD

Patient
B*51:01 1.0s8 (15) 1.14  (1.03-1.26)  0.0111 1.37  (1.19-1.59)  <0.0001
C*14:02 860 (12) 1.13  (1.02-1.26)  0.0222 135 (1.15-1.58) 0.0002

Donor
B*51:01 1.079 (15) 1.14  (1.03-1.25)  0.0110 135 (1.17-1.55) 0.0001

T HLA alleles associated with reduced or increased risk of grades II-IV or grades III-IV acute GVHD (after
Bonferroni correction; ¢=0.05, n=43, P<0.00116).

1 Number of HLA allele-positive donors or patients.

§ HR (hazard ratio) indicates comparison of the specific HLA allele-positive group to -negative group

adjusted for clinical factors and HLA allele matching as listed in Table 1.



HLA-DRB1*13:02

HLA-A*33:03-C*14:03-B*44:03-DRB1*13:02-DQB1*06:04

acute GVHD IV

DRB1*13:02 N. R 95% Cl) 3

) 5988 1.00
(+) 979  0.82 (0.73-0.92) 0.0008

----- patient DRB1*13:02(-)
——— patient DRB1*13:02(+)

20 40 60 80 100
Days after transplantation

acute GVHD IIHV

P2 N =R o%a) P

) 6109 1.00
*+) 858 0.82 (0.72-0.92) 0.0011

----- patient HP-P2(-)
patient HP-P2(+)

20 40 60 80 100
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(competing risk

cumulative incidence

(competing risk regression
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GVHD prophylaxis s
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TBI 4390 653 0.79 (0.69-0.91) E 01
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05 0.50 100 2.00
(o4 No. of patients D
Subgroup HP-P2 HR  (95% ClI)
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All patients 6967 858 082 (0.72-0.92) > 06
HLA matching status =
Fully matched 988 153 084  (0.60-1.19) - 2 s
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GVHD prophylaxis S 04
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2: HLA-B*51:01 GVHD 3-4
A No. of patients B
Subgroup B*51:01 - HR (95% ClI)
Total postitive
Al patients 6967 1058 137  (1.19-159)
HLA matching status
Fully matched 988 87 162 (0.90-294) B s s
Any mismatched 5979 971 137 (1.18-1.59) = .
GVHD prophylaxis o
Cyclosporine-based 2916 430 135 (1.09-167) < 0.5/
Tacrolimus-based 3922 609 134  (1.09-165) Q 04
Conditioning regimen S '
non-TBI 1777 267 140 (1.02-1.92) 3 03
T8I 4390 666 140 (1.17-167) § :
Disease °
Leukemia 5568 85 132  (1.13-154) ®
Other diseases 760 193 170 (1.18-2.46) 2
KIR2DL-L matching status E
KIR2DL-L-match 6642 972 127 (1.09-1.49) 3
KIR2DL-L-mismatch 328 86 240 (1.53-3.76) —_——
0.50 1.00 2.00 4.00
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Cc Subgroup . Bstol- HR O (%5%Cl) D
Total "/ sttive
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GVHD prophylaxis o
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KIR2DL-L matching status >
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KIR2DL-L-mismatch 325 83 224 (1.42-351) —_—
0.50 1.00 2.00 4.00
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regression model)
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regression model)
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B*51.01 N FR__(95%C)) P
O 5909 100
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20 40 60 80 100
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F1. FECHO THEEAHRL ORGSR

miEFSE  HEE FILa T miEFEDHE TI/EEER ERSHLTIVEREM

CTLA4 chr2:204T32347 C/T Promotar - -
CTLA4 chr2:204T732714 B Cading axcn TAA 17
CTLA4 chr2:204 733815 AAG Dawwnstream - -
CCRS chri:46412308 A ltron - -
CCRY chrd: 45943120 B Coding sxon M 272
ganz2 chrl9:41 860285 CAT Diownstream
Ban2 chril9:41858921 CsT Downstream - -
FCGRIA chrl:181514542 6T Coding exon F5 21
GZWB chrld:251011 80 A Coading exon RAG 55
IL1A chr2:113542950 C:T T UTR - -
IL1E chr2:113594287 AAG Promotar - -
L2 chrd: 123377980 GAT Promoctar - -
LG chri- 22766221 AT Promotar - -
IL17A chrfi:52051023 A Promoter - -
HMGE chrl13:31036642 CAG Intren {boundary! - -
HMGHET chrl13:31037903 G0 Intren {boundary] - -
HMH A1 chr19:10682724 C/T Cading exon LsL 134
HRSE chrd:24241357 AAG Intren - -
HRSE chrd:84223713 C:sT Itren - -
coL2 chrl7:32580231 AT Promoctar - -
coL2 chrl 732579732 C:sT Promotar - -
CRCLO chrd:TEA334324 C:T Promotar - -
CxCL10 chrd: TE042943 CAG I UTR - -
CHCLIO chrd: TEH435TT G Intren {boundary ] - -
CXCLIO chrd: TE245685 A Promotar - -
YR rhrl 248338837 ASG Intren (houndary) - -
vOR chrl2: 48235235 A Intren - -
LTATHF chrfi: 31542308 TG Downstream
LTATHF chrb:315424582 ) Dowwnstream
LTATHF chrb:31542476 Gk Diovwnstream
THFRSFIE chrl:12252055 G:T Cading axcn MW R 196
FASAS chrl1d:80743963 CsT Downstream - -
IFNG chrl12:68555011 CsT Promoctar - -
UGT2ZR1T daletion Coding sxon
UGTZH28 delatian Coding exon
LCE3C daletian Coding excn
GSTMA deletian Coding exon
GSTTH delatian Coding exon
ORS1AZ deletian Coding excon
KLRK1 chrl12:10525285 CAG T UTR - -
MTHFR chrl:11856378 CsT Coding exon AN 222
LT& chrfi:31327045 C:sT Intren
TLRA chrd:522681021 CAsT Promoter - -
1L14 chrl:206380877 CAsT Intren - -
1L14 chrl:206386928 C:sT Intren - -
LD chrl:2083458357 A Promotar - -
L0 chrl:206946634 C:sT Promoter - -
L0 chrl:208548407 A Promotar - -

IL1CRE chr21:34540788 BAG Coding exon kAE 47




HLA DPB1
391 960
35 (1, 65) 33 (0, 70)
33 (21, 54) 34 (20, 51)
156:235 349:611
74 188
82 161
61 160
174 448
93 232
129 270
64 160
37 94
1 10
15 57
52 137
142 358
129 268
120 334
GVHD Cyclosporine 229 559
Tacrolimus 162 400
0 1
353 840
38 120
2000 131 284
2001 260 676




=3 BV FEEGRFEZE (FF+—) DaGVHD I-1VEDEEE

Bzt rs# Hazard Ratio 95% CI o TAF—TYIEE URIETIL~DIEH
CTLA4 rs5742909 0.77 ( 051 - 116 ) 0213 012
CTLA4 rs231775 1.08 ( 081 - 144 ) 0598 0.39
CTLA4 rs3087243 1.26 (09 - 169 ) 0111 0.27 O
CCR5 rs1800023 1.02 ( 081 - 130 ) 0861 0.44
CCR9 rs12721497 0.98 ( 001 - 7985 ) 0993 0.02
B9D2 rs1800469 0.89 ( 068 - 118 ) 0432 0.49
B9D2 rs1800470 1.08 ( 083 - 139 ) 0580 0.48
FCGR3A rs396991 1.29 ( 096 - 173 ) 0.09 0.25 O
GZMB rs8192917 0.83 ( 058 - 118 ) 0304 0.21
IL1A rs1800587 0.93 ( 058 - 149 ) 0766 0.09
IL1B rs16944 094 (072 - 121 ) 0619 0.43
IL2 rs2069762 0.91 ( 070 - 118 ) 0477 0.33
IL6 rs1800797 NE - - - ) 0.00
IL17A rs2275913 1.02 ( 076 - 136 ) 0.909 0.38
HMGB1 rs3742305 0.83 ( 054 - 126 ) 0379 0.16
HMGB1 rs2249825 0.77 ( 048 - 125 ) 0295 0.14
HMHA1 rs3764653 0.79 ( 059 - 106 ) 0114 0.35 O
HPSE rs4633608 0.97 ( 072 - 130 ) 0817 0.25
HPSE rs4364254 1.23 ( 089 - 170 ) 0217 0.19
CCL2 rs1024610 0.80 ( 041 - 156 ) 0510 0.07
CCL2 rs1024611 1.17 ( 091 - 151 ) 0217 0.34
CXCL9 rs1554013 0.75 ( 039 - 146 ) 0404 0.07
CXCL10 rs3921 0.73 ( 037 - 142 ) 0347 0.07
CXCL10 rs4859588 0.73 ( 036 - 144 ) 0360 0.07
CXCL10 rs4257674 0.73 ( 035 - 148 ) 0378 0.07
VDR rs7975232 1.29 ( 099 - 169 ) 0059 0.33 O
VDR rs1544410 1.1 (071 - 173 ) 0650 0.10
LTA/TNF rs1799964 1.36 ( 08 - 219 ) 0.200 0.09
LTA/TNF rs1799724 0.92 ( 066 - 130 ) 0649 0.18
LTA/TNF rs1800630 1.12 (073 - 171 ) 0612 0.10
TNFRSF1B rs1061622 0.83 ( 055 - 125 ) 0374 0.12
FASAS rs1800682 1.03 ( 080 - 133 ) 0813 049
[FNG rs2069705 1.12 ( 078 - 159 ) 0537 0.17
UGT2B17 1.30 (08 - 194 ) 0210 0.38
uGT2B28 NE « - - - ) 0.955 0.01
LCE3C 0.72 ( 048 - 108 ) 0.113 0.16 O
GSTM1 1.17 ( 080 - 172 ) 0418 0.25
GSTT1 1.00 ( 070 - 142 ) 0992 0.24
ORb51A2 0.74 ( 042 - 127 ) 0274 0.08
KLRK1 rs1049174 0.99 ( 077 - 127 ) 0939 0.40
MTHFR rs1801133 0.96 ( 074 - 125 ) 0759 0.40
LTA rs909253 1.08 ( 083 - 140 ) 0587 0.30
TLR9 rs187084 0.99 ( 076 - 129 ) 0960 0.50
IL19 rs3950619 0.92 ( 056 - 150 ) 0737 0.06
IL19 rs79521798 0.94 ( 057 - 155 ) 0812 0.07
IL10 rs1800896 1.01 ( 065 - 155 ) 0980 0.05
IL10 rs1800871 1.27 ( 098 - 163 ) 0069 0.30 O
IL10 rs1800872 1.27 ( 097 - 1864 ) 0077 0.30 rs1800871&LD
IL10RB rs2834167 1.06 ( 084 - 134 ) 0614 0.46




R4 BERFECFEE(LIEIVRN DaGVHD I-IVEDEE

EBizT4 rs# Hazard Ratio 95% CI p  NAFT—TUILEE JRIETIL~DER
CTLA4 rs5742909 1.16 ( 076 - 179 ) 0493 0.12
CTLA4 rs231775 1.07 { 082 - 138 ) 0619 0.39
CTLA4 rs3087243 1.01 ( 074 - 138 ) 0927 0.27
CCR5 rs1800023 0.99 { 077 - 127 ) 0950 0.44
CGCR9 rs12721497 NE « - - - ) 0.986 0.02
B9D2 rs1800469 1.10 ( 085 - 142 ) 0457 0.49
B9D2 rs1800470 0.88 ( 068 - 113 ) 0308 0.48
FCGR3A rs396991 0.87 ( 064 - 120 ) 0402 0.25
GZMB rs8192917 1.02 { 075 - 140 ) 0897 0.21
IL1A rs1800587 1.55 ( 098 - 245 ) 0059 0.09
IL1B rs16944 0.97 ( 075 - 126 ) 0804 0.43
L2 rs2069762 1.10 ( 084 - 144 ) 0486 0.33
IL6 rs1800797 1.00 1 - 100 ) 0.00
IL17A rs2275913 1.10 ( 082 - 146 ) 0529 0.38
HMGB!1 rs3742305 1.19 ( 088 - 161 ) 0264 0.16
HMGB1 rs2249825 119 ( 085 - 168 ) 0305 0.14
HMHAT1 rs3764653 0.77 { 057 - 103 ) 0076 0.35 @]
HPSE rs4693608 0.81 ( 058 - 113 ) 0211 0.25
HPSE rs4364254 0.94 ( 067 - 134 ) 0747 0.19
cCL2 rs1024610 0.73 ( 044 - 122 ) 0230 0.07
GCL2 rs1024611 093 ( 072 - 120 ) 0565 0.34
CXCL9 rs1554013 1.14 ( 072 - 183 ) 0572 0.07
CXCL10 rs3921 117 ( 074 - 185 ) 049 0.07
CXCL10 rs4859588 117 ( 073 - 188 ) 0505 0.07
GXCL10 rs4257674 1.17 ( 074 - 185 ) 049 0.07
VDR rs7975232 1.04 ( 08 - 134 ) 0783 0.33
VDR rs1544410 0.99 ( 061 - 161 ) 0967 0.10
LTA/TNF rs1799964 1.12 ( 07 - 178 ) 0635 0.09
LTA/TNF rs1799724 0.95 ( 067 - 133 ) 0762 0.18
LTA/TNF rs1800630 0.99 ( 067 - 145 ) 0.941 0.10
TNFRSF1B rs1061622 117 ( 078 - 175 ) 0438 0.12
FASAS rs1800682 1.01 { 077 - 132 ) 0949 0.49
IFNG rs2069705 0.85 ( 061 - 118 ) 0.331 0.17
UGT2B17 0.92 ( 058 - 148 ) 0742 0.38
UGT2B28 0.34 ( 0 - 2617 ) 0627 0.01
LCE3C 0.91 ( 063 - 131 ) 0603 0.16
GSTM1 0.73 { 05 - 106 ) 0103 0.25 O
GSTTI 137 ( 097 - 194 ) 0074 0.24 O
ORS51A2 1.21 ( 073 - 199 ) 0457 0.08
KLRK1 rs1049174 1.14 ( 088 - 148 ) 0330 0.40
MTHFR rs1801133 084 ( 065 - 110 ) 0205 0.40
LTA rs909253 1.10 ( 084 - 142 ) 0.491 0.30
TLR® rs187084 0.96 ( 076 - 121 ) 0731 0.50
IL19 rs3950619 1.46 ( 082 - 259 ) 019 0.06
IL19 rs7521798 1.53 ( 089 - 266 ) 0127 0.07
IL10 rs1800896 0.95 ( 049 - 187 ) 0888 0.05
IL10 rs1800871 0.75 ( 057 - 099 ) 0044 0.30 @]
IL10 rs1800872 0.75 ( 057 - 099 ) 0046 0.30 rs1800871&LD
IL10RB rs2834167 1.24 ( 096 - 161 ) 0098 0.46 @)




aGVHD II-IV aGVHD IlI-1V 1ll-1V
Donor/Recipient  Endpoint Cohort 1 Cohort 2
HR  95%Cl p HarrellsC ~ HR  95%Cl p Harrell's C
Donor aGVHD 1I-IV  Low (0-4 risk alleles) 1 (reference) 0.644*2 1 (reference) 0.615
Moderate (5-6 risk alleles) ~ 1.45 (0.93-2.25) 0.0990 0.93 (0.74-1.16) 05120
High (7 or more risk alleles) 253 (1.57-4.07) 0.0001 091 (0.69-1.20) 0.5090
trend p= 0.0001 trend p= 0.4850
Donor aGVHD IlI-IV  Low (0-4 risk alleles) 1 (reference) 0.723*3 1 (reference) 0.6520
Moderate (5 risk alleles) 2.33 (1.09-5.02) 0.0300 1.18 (0.80-1.74) 0.4150
High (6 or more risk alleles) 2.68 (1.14-6.35) 0.0240 111 (0.69-1.79) 0.6520
trend p= 0.0230 trend p= 0.601
Recipient aGVHD II-IV  Low (0-4 risk alleles) 1 (reference) 0.633*4 1 (reference) 0.615
Moderate (5-6 risk alleles) 140 (0.91-2.17) 0.1290 1.02 (0.80-1.31) 0.8530
High (7 or more risk alleles) 1.66 (1.10-2.49) 0.0150 090 (0.71-1.15) 0.4000
trend p= 0.0140 trend p= 0.4060
Recipient aGVHD llI-IV  Low (0-4 risk alleles) 1 (reference) 0.652 1 (reference) 0.652
Moderate (5 risk alleles) 118 (0.80-1.74) 0.4150 0.86 (0.57-1.31) 0.4910
High (6 or more risk alleles) 1.11 (0.69-1.79) 0.6520 095 (0.64-1.41) 0.7990
trend p= 0.6010 trend p= 0791
* HR
*2 Harrel's C=0.612
*3 Harrel's C=0.705

*4

Harrel's C=0.612
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™ THBD
1 (single nucleotide polymorphism; SNP) rs3176123
(2729A>C) THBD SNP
HLA
317 THBD SNP
AC CcC ] v GVHD
11 v GVHD
AC cC A
MRNA THBD SNP SNP ™
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™ GVHD
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2006 2009
T 317
153 67
12
53 32
(DNA)

DNA

THBD genotyping probe

genotyping
Biosystems)

TagMan
(Applied
TagMan PCR
THBD SNP

PCR Step One Plus
(Applied Biosystems) PCR

pre-denaturation 60°C 30

denaturation 95°C 10 annealing 92°C
15 elongation 60°C 1

master mix

post-elongation 60°C 30

27
(20-25 )

DNA RNA cDNA

QIAamp RNA Blood Mini
Kit (QIAGEN) RNA

High-Capacity ¢cDNA Reverse Transcrip
tion kit (Applied Biosystems) cDNA
20°C

genomic DNA

THBD
THBD SNP

(Allele-specific transcript quantification)
THBD AC

genomic DNA c¢cDNA  Step One Plus

(Applied Biosystems)
G/C
AA CC genomic DNA  1:0

31 21 32 111 233 1:2 1:3 01

Microsoft Office Excel 20
13 EZR 2 t

(overall survival; OS)
Kaplan-Meier log-rank

(Transplant-related mortali

ty; TRM) (relapse)

(chronic) GVHD

(acute)

Gray

317

THBD SNP
AA51%
AA 54%

AC40% CC 9%
AC36% CC 10%
International HapMap Project
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AC CC II
v GVHD
HR = 0.66;
95% CI=0.44-0.99;P=0.05 1II
v GVHD
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HR =0.45; 95% CI = 0.21 —
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