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AMED research group for the histocompatibility of unrelated hematopoietic stem cell transplantation
was organized by basic researchers in the field of human imunno-genetics and transplant physicians.
Extensive collaborative research using the latest immunological methods such as next generation
sequencing of HLA and its region and large scale sample databases of Japan Marrow Donor Program
for unrelated donor transplantation and Cord Blood Banks in Japan for unrelated cord blood
transplantation has made following new landmark findings in this field. And, these findings are
essential to make new algorisms for the selection of unrelated donor or cord blood, and for the selection
of hematopoietic stem cell source.

1. New HLA typing by long range next generation sequence (NGS) method was developed. This
method identified the sequence of HLA antigens and their regions in the fourth field level including
non-coding regions (BMC Genetics. 2015). At first, this method was preliminary applied to the
samples of donor and patient in unrelated donor transplantation which covers 99.8% Japanese HLA
alleles, and the assessment of this HLA typing method showed accurate results, and this method
was considered to be feasible for the introduction of HLA typing to JMDP and cord blood banks.

2. According to the results above described, a proposal for the introduction of this NGS HLA typing
into unrelated donor transplantation and cord blood transplantation through registries was made in
HLA committee of Japanese Red Cross.

3. New useful findings of HLA mismatch in allele level for unrelated donor transplantation were
obtained by the analysis of JMDP database with 8000 pairs with HLA-A, B, C, DRB1, DQB1 and
DPB1 allele data in the first and the second level.

1) Both HLA-DQB1 mismatch and sDRB1 mismatch induced high risk of acute GVHD and
mortality, but not HLA-DRB1 only or -DQB1 only mismatch (Blood 2015)

2) Independent graft-versus-leukemia effect (GVL) of HLA-DPB1 mismatch from chronic
GVHD (Blood 2015)

3) HLA-B*51.01 and -C*14:02 are significantly higher risk allele for severe acute GVHD and
mortality (Haematologica 2016)

4. 1500 Unelated cord blood pairs were retrospectively typed for HLA-A, B, C, DRB1, DQB1 and
DPB1 allele, and we could demonstrate that HLA-DPB1 mismatch induced GVL effect, but not
severe acute GVHD in unrelated cord blood transplantation, and no other HLA locus mismatch in
allele level showed no significant risk for acute GVHD and mortality after transplantation.

5. Finings of 3-1), 3-2), and 4 provided evidences for the introduction of routine HLA-DPB1 and
HLA-DQB1 typing in donor and cord blood registry. Introduction of NGS typing above described
makes it possible to type these HLA alleles.

6. A number of new SNPs in non-HLA region affective to transplant events were found in unrelated
donor transplantation.

1) New five significant SNPs with restriction of HLA haplotype by genome-wide association
study (Blood 2015)

2) SNP in REG3A promotor region, thrombomodulin, Toll-like receptor, BPI, CYP3A5,
ALDH2 and CCR4
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