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1.  Clinical precision research for hematological 
malignancies
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Hayato Tsuji1,2, Yoshiharu Takama1,2, Seiko Kato1, 
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Yoshimasa Ono2, Kenji Wakabayashi2, Gen Kudo2, 
Yasuhito Nannya1, Satoshi Takahashi1.
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The aim of this study is to perform a comprehen-
sive multi-omics analysis covering genetic and epige-
netic alterations as well as gene expressions, which 
can be compared side-by-side with functional analy-
ses such as ex vivo drug responses. All these experi-
ments use primary tumor specimens (PTS) derived 

from patients with hematopoietic malignancies at-
tending either the IMSUT or collaborating hospitals, 
together with the Department of Hematology and 
Oncology. Currently, our special focus is on acute 
myeloid leukemia (AML) or myelodysplastic syn-
drome (MDS). 

Currently, in the aforementioned network, we 
have performed whole genome or whole exome anal-
yses on the PTS of patients with hematopoietic malig-
nancies, along with RNA expression, transcriptome 
analyses. We further aim to organize these omics ap-
proaches with higher resolution at the single cell lev-
el. These omics profiles can be immediately compared 
with the clinical course of the actual patients. The 
NGS data compared to the clinical profile are dis-
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Since the opening of our new laboratory under a joint research agreement with 
Daiichi Sankyo RD Novare Co., Ltd, we have been struggling to establish our 
experimental flow for drug-sensitivity screening using primary tumor specimens 
derived from patients with hematological malignancies. In order to finally establish 
a novel platform for precision medicine projects combining DSS and comprehensive 
multi-omics analyses, we aimed to optimize our tissue culture methods for PTS 
from acute myeloid leukemia (AML) patients. Using clinical specimens kindly 
provided by the Department of Hematology and Oncology, IMSUT Hospital, we 
were able to evaluate optimal tissue culture conditions for 3 to 9 days of ex vivo 
incubation with drugs. From these experiments, we were able to establish our in-
house tissue culture medium that can maintain hematopoietic stem/ progenitor cell-
like components of AML cells for the period of ex vivo drug treatments. While we 
handle these cell processing procedures, we could also make progress in high-
throughput assay system with automation technologies. Our efforts are highly 
expected to provide us with tools to understand the pathogenesis of hematological 
malignancies and develop further therapeutics. 
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cussed in detail in regular Tumor Board meetings (bi-
weekly). 

Drug sensitivity screening (DSS) using PTS is an-
other axis of the group’s efforts. In this topic, several 
other groups have already published their data on 
similar aspects (Nature. 2018;562(7728):526-31, Can-
cer Discovery. 2022;12(2):388-401, etc.). However, the 
more samples and compounds we use at multiple 
doses, and the more intensive work and time we need 
in these high-throughput procedures. In this sense, 
this field is still in its infancy. Therefore, we are trying 
to install more updated and modernized technologies 
in these wet experiments and subsequent analyses. 
One of them is a fully automated ex vivo drug screen-
ing system, which uses a robotic arm to integrate sev-
eral machines that can automatically handle the en-
tire process from cell seeding, drug injection, cell 
incubation, liquid handling to flow cytometry. After 
data acquisition, drug sensitivity profile data is also 
collected through an automated data processing pipe-
line. After installation, we have completed the optimi-
zation of the entire system so that each PTS we have 
stored in the laboratory is analyzed in a 384-well plate 
format. We are currently evaluating the significance 
of these results. 

To date, there is a great deal of variability in the 
methods used for ex vivo culture of PTS in the field of 
DSS. These methods need to be compared side-by-
side and ultimately further optimized to obtain drug 
sensitivity profiles using cells in a better state. To reit-
erate, the limited number of cells collected from pa-
tients and the use of all available frozen vials in initial 
screening experiments are two major problems in ex-
periments using PTS. In order to expand the possibil-
ities of this AML/MDS PTS for more advanced appli-
cations, we have conducted experiments to compare 
different ex vivo culture methods side by side. At the 
Clinical Precision Research Platform, we have already 
collected 159 different PTS aliquoted in 1495 cryovi-
als. They are continuously used either in the automat-
ed DSS experiments, OMICS analyses or in these ex 
vivo culture assays. We have found that 1. Short term 
culture protocols (up to 7 days) optimized for the cur-
rent DSS assays make some differences regardless of 
changing concentrations of serum or other supple-
ments for culture media. 2. The use of stromal feeder 
cells is superior to other conventional stroma-free cul-
ture methods currently used for normal hematopoie-
tic stem cells. Moreover, 3. Recently, we have installed 
the most updated culture methods to challenge for 

stroma-free, serum-free ex vivo culture system opti-
mized for PTS. The idea for the updated culture me-
dia is derived from ongoing collaborative research 
projects on normal hematopoietic stem cell culture. 
Initial data on this topic continue to fuel our research 
motivation on a daily basis. Details of these findings 
will be updated as they become available.
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The aim of this project is to establish a non-gene 

transfer method for the generation and expansion of 
viral antigen-specific T cells from naive human cord 
blood (CB)-derived T cells.

Previous studies have shown that cGAMP, a type 
of STING ligand, induces an IFN-type response and 
promotes cross-priming of antigen-specific CD8+ T 
cells by mature DCs. It has also been reported that 
cGAMP induces the transcription factor T-bet, which 
is required for the development of effector CD8+ T 
cells. When CB-derived naive T cells were cultured 
with cGAMP and viral antigen peptides twice for 14 
days, significant production of inflammatory cy-
tokines such as IFN-γ and TNF-α was observed. As a 
result of optimization of culture conditions, supple-
mentation with ascorbic acid, ITS-G supplement, and 
an amino acid was shown to effectively produce in-
flammatory cytokines from CB-derived CTLs. In 
some samples, strong inflammatory cytokine produc-
tion was observed even after 5th stimulation with vi-
ral antigen peptides, and its amount correlated with 
the number of stimulations. However, repeated ex-
periments showed that cell proliferation and cytokine 
production were largely dependent on individual dif-
ferences. As a next step, we plan to perform mul-
ti-omics analysis or single-cell RNA-seq to investigate 
the difference between PB-derived CTLs and CB-de-
rived CTLs and to identify the factors for efficient in-
duction of CTLs from naive T cells. Future clinical 
studies are planned to advance this research and im-
prove the safety of cord blood transplantation by pro-
moting immune reconstitution against viral infection 
after transplantation.

Publications:

1.   Okada Y, Usui Y, Hayashi H, Nishikubo M, Tou-
bai T, Uchida N, Tanaka M, Onizuka M, Takahashi 
S, Doki N, Uehara Y, Maruyama Y, Ishiwata K, Ka-

wakita T, Sawa M, Eto T, Ishimaru F, Kato K, 
Fukuda T, Atsuta Y, Kanda J, Yakushijin K, Naka-
sone H. Development of an umbilical cord blood 



319

transplantation-specific non-relapse mortality risk 
assessment score. Blood Adv. 2024 Jan 1:bloodad-
vances.2023011837. doi: 10.1182/bloodadvances. 
2023011837. Epub ahead of print. PMID: 38163321.

2.   Shimizu H, Najima Y, Kako S, Tanaka M, Fujiwara 
SI, Mori T, Usuki K, Gotoh M, Hagihara M, Tsuka-
da N, Oniduka M, Takada S, Sakaida E, Fujisawa 
S, Onoda M, Aotsuka N, Yano S, Ohashi K, Taka-
hashi S, Okamoto S, Kanda Y; Kanto Study Group 
for Cell Therapy (KSGCT). Clinical significance of 
late CMV disease in adult patients who under-
went allogeneic stem cell transplant. J Infect 
Chemother. 2023 Dec;29(12):1103-1108. doi: 10. 
1016/j.jiac.2023.07.015. Epub 2023 Aug 1.

3.   Watanabe M, Konuma T, Imahashi N, Terakura S, 
Seo S, Morishima S, Uchida N, Doki N, Tanaka M, 
Nishida T, Kawakita T, Eto T, Takahashi S, Sawa 
M, Uehara Y, Kim SW, Ishimaru F, Ichinohe T, 
Fukuda T, Atsuta Y, Kanda J. Scoring system for 
optimal cord blood unit selection for single cord 
blood transplantation. Cytotherapy. 2023 Dec 
27:S1465-3249(23)01128-3. doi: 10.1016/j.jcyt.2023. 
12.001. Epub ahead of print. PMID: 38149949.

4.   Miyashita E, Sugihara N, Tanaka M, Iwasaki H, 
Monna-Oiwa M, Isobe M, Kato S, Takahashi S, 
Nannya Y, Tsuru Y, Konuma T. Prevalence and 
factors of polypharmacy among disease-free sur-
vivors of adults after allogeneic hematopoietic cell 
transplantation. Leuk Lymphoma. 2023 Dec 27:1-
5. doi: 10.1080/10428194.2023.2298698. Epub ahead 
of print. PMID: 38149869.

5.   Watanabe M, Kanda J, Volt F, Ruggeri A, Suzuki 
R, Rafii-Elayoubi H, Kimura F, Cappelli B, Kondo 
E, Scigliuolo GM, Takahashi S, Kenzey C, Rivera 
Franco MM, Okamoto S, Rocha V, Chevallier P, 
Sanz J, Furst S, Cornelissen JJ, Milpied NJ, Uchida 
N, Sugio Y, Kimura T, Ichinohe T, Fukuda T, Mo-
hty M, Peffault de Latour R, Atsuta Y, Gluckman 
E. Cord blood transplantation for adult lymphoid 
neoplasms in Europe and Japan. Blood Adv. 2023 
Dec 15:bloodadvances.2023010598. doi: 10.1182/
bloodadvances.2023010598. Epub ahead of print. 
PMID: 38100431.

6.   Imahashi N, Kurita N, Konuma T, Takahashi S, 
Nishida T, Tanaka M, Nakamae H, Kawakita T, 
Ota S, Doki N, Onishi Y, Sawa M, Ozeki K, Hi-
ramoto N, Onizuka M, Ishimaru F, Ichinohe T, At-
suta Y, Kanda J. Effect of Conditioning Regimens 
and Graft-versus-Host Disease Prophylaxis on the 
Outcomes of Umbilical Cord Blood Transplanta-
tion Performed with Cyclophosphamide/Total 
Body Irradiation-Based Regimens. Transplant 
Cell Ther. 2023 Dec 9:S2666-6367(23)01716-5. doi: 
10.1016/j.jtct.2023.12.004. Epub ahead of print. 
PMID: 38081416.

7.   Morishima Y, Watanabe-Okochi N, Kai S, Azuma 
F, Kimura T, Matsumoto K, Hatasa S, Araki N, Mi-
yamoto A, Sekimoto T, Minemoto M, Ishii H, 
Uchida N, Takahashi S, Tanaka M, Shingai N, Mi-

yakoshi S, Kozai Y, Onizuka M, Eto T, Ishimaru F, 
Kanda J, Ichinohe T, Atsuta Y, Takanashi M, Kato 
K. Selection of Cord Blood Unit by CD34+ Cell 
and GM-CFU Numbers and Allele-Level HLA 
Matching in Single Cord Blood Transplantation. 
Transplant Cell Ther. 2023 Oct;29(10):622-631. doi: 
10.1016/j.jtct.2023.07.022. Epub 2023 Aug 2.

8.   Hirabayashi S, Kondo T, Nishiwaki S, Mizuta S, 
Doki N, Fukuda T, Uchida N, Ozawa Y, Kanda Y, 
Imanaka R, Takahashi S, Ishikawa J, Yano S, Naka-
mae H, Eto T, Kimura T, Tanaka J, Ichinohe T, At-
suta Y, Kako S. Impact of MRD on clinical  
outcomes of unrelated hematopoietic stem cell 
transplantation in patients with Ph+ ALL: A ret-
rospective nationwide study. Am J Hematol. 2023 
Oct;98(10):1606-1618. doi: 10.1002/ajh.27041. Epub 
2023 Jul 26.

9.   Konuma T, Takano K, Monna-Oiwa M, Isobe M, 
Kato S, Takahashi S, Nannya Y. Clinical implica-
tions of augmented renal clearance after unrelated 
single cord blood transplantation in adults. Int J 
Hematol. 2023 Oct 18. doi: 10.1007/s12185-023-
03669-w. Online ahead of print.

10.  Takahashi R, Matsubara Y, Takahashi S, Yokoyama 
K, Ahyoung LL, Koga M, Sakamoto H, Boku N, 
Shida D, Yotsuyanagi H. Refractory Intestinal Be-
hçet-Like Disease Associated with Trisomy 8 My-
elodysplastic Syndrome Resolved by Parenteral 
Nutrition. Case Rep Gastroenterol. 2023 Oct 11; 
17(1):287-293. doi: 10.1159/000533578. PMID: 
37928972; PMCID: PMC10624938.

11.  Fujita S, Monna-Oiwa M, Kato S, Isobe M, Taka-
hashi S, Nannya Y, Konuma T. Pretransplantation 
EASIX Score Predicts Nonrelapse and Overall 
Mortality of Adult Patients Undergoing Sin-
gle-Unit Unrelated Cord Blood Transplantation. 
Transplant Cell Ther. 2023 Sep;29(9):580.e1-580.e8. 
doi: 10.1016/j.jtct.2023.06.021. Epub 2023 Jul 2.

12.  Konuma T, Itonaga H, Shimomura Y, Fujioka M, 
Aoki K, Uchida N, Onizuka M, Jinguji A, Tanaka 
M, Ueda Y, Katayama Y, Sawa M, Tanaka H, Na-
kamae H, Kawakita T, Maruyama Y, Takahashi S, 
Ishimaru F, Kanda J, Ichinohe T, Atsuta Y. Sin-
gle-unit unrelated cord blood transplantation  
versus HLA-matched sibling transplantation in 
adults with advanced myelodysplastic syndrome: 
A registry-based study from the adult MDS work-
ing group of the Japanese society for transplanta-
tion and cellular therapy. Hematol Oncol. 2023 
Aug 18. doi: 10.1002/hon.3217. Online ahead of 
print.

13.  Konuma T, Matsuda K, Shimomura Y, Tanoue S, 
Sugita J, Inamoto Y, Hirayama M, Ara T, Nakamae 
H, Ota S, Maruyama Y, Eto T, Uchida N, Tanaka 
M, Ishiwata K, Koi S, Takahashi S, Ozawa Y, Oni-
zuka M, Kanda Y, Kimura T, Ichinohe T, Atsuta Y, 
Kanda J, Yanada M. Effect of Graft-versus-Host 
Disease on Post-Transplantation Outcomes fol-
lowing Single Cord Blood Transplantation Com-



320

pared with Haploidentical Transplantation with 
Post-Transplantation Cyclophosphamide for Adult 
Acute Myeloid Leukemia. Transplant Cell Ther. 
2023 Jun;29(6):365.e1-365.e11. doi: 10.1016/j.jtct. 
2023.03.001. Epub 2023 Mar 6.

14.  Harada K, Onizuka M, Mori T, Shimizu H, Seo S, 
Aotsuka N, Takeda Y, Sekiya N, Kusuda M, Fuji-
wara S, Shiraiwa S, Shono K, Shingai N, Kanamori 
H, Momoki M, Takada S, Mukae J, Masuda S, Mi-
tani K, Sakaida E, Tomikawa T, Takahashi S, Usuki 
K, Kanda Y. Prognostic factors for the develop-
ment of lower respiratory tract infection after in-
fluenza virus infection in allogeneic hematopoiet-
ic stem cell transplantation recipients: A Kanto 
Study Group for Cell Therapy multicenter analy-
sis. Int J Infect Dis. 2023 Jun;131:79-86. doi: 
10.1016/j.ijid.2023.03.045. Epub 2023 Mar 29. 
PMID: 37001798.

15.  Baba K, Matsubara Y, Hirata Y, Ota Y, Takahashi S, 
Boku N. Case report: Irinotecan-induced intersti-
tial lung disease in an advanced colorectal cancer 
patient resurfacing decades after allogeneic bone 
marrow transplantation for aplastic anemia; a case 
report and narrative review of literature. Front 
Oncol. 2023 Jun 16;13:1215789. doi: 10.3389/fonc. 
2023.1215789. eCollection 2023.

16.  Matsuda K, Konuma T, Fuse K, Masuko M, Kawa-
mura K, Hirayama M, Uchida N, Ikegame K, Wake 
A, Eto T, Doki N, Miyakoshi S, Tanaka M, Taka-
hashi S, Onizuka M, Kato K, Kimura T, Ichinohe T, 
Takayama N, Kobayashi H, Nakamae H, Atsuta Y, 
Kanda J, Yanada M. Comparison of transplant 
outcomes between haploidentical transplantation 
and single cord blood transplantation in non-re-
mission acute myeloid leukaemia: A nationwide 
retrospective study. Br J Haematol. 2023 Apr; 
201(1):106-113. doi: 10.1111/bjh.18530. Epub 2022 
Oct 25. PMID: 36281887.

17.  Kimura SI, Shimizu H, Miyazaki T, Sakurai M, 
Tanoue S, Kayamori K, Ohwada C, Yoshimura K, 
Nakasone H, Ohashi T, Shono K, Tachibana T, Ha-

tano K, Okada K, Kimura Y, Seo S, Doki N, Tanaka 
M, Hatta Y, Takahashi S, Kanda Y; Kanto Study 
Group for Cell Therapy. Impact of standard-dose 
dipeptidyl peptidase-4 inhibitors on the incidence 
of graft-versus-host disease after allogeneic he-
matopoietic cell transplantation. Bone Marrow 
Transplant. 2023 Apr;58(4):452-455. doi: 10.1038/
s41409-022-01901-5. Epub 2022 Dec 26.

18.  Matsuda K, Konuma T, Fuse K, Masuko M, Kawa-
mura K, Hirayama M, Uchida N, Ikegame K, Wake 
A, Eto T, Doki N, Miyakoshi S, Tanaka M, Taka-
hashi S, Onizuka M, Kato K, Kimura T, Ichinohe T, 
Takayama N, Kobayashi H, Nakamae H, Atsuta Y, 
Kanda J, Yanada M. Comparison of transplant 
outcomes between haploidentical transplantation 
and single cord blood transplantation in non-re-
mission acute myeloid leukaemia: A nationwide 
retrospective study. Br J Haematol. 2023 Apr; 
201(1):106-113. doi: 10.1111/bjh.18530. Epub 2022 
Oct 25.

19.  Sakurai M, Ishitsuka K, Ito R, Wilkinson AC, Ki-
mura T, Mizutani E, Nishikii H, Sudo K, Becker 
HJ, Takemoto H, Sano T, Kataoka K, Takahashi S, 
Nakamura Y, Kent DG, Iwama A, Chiba S, Oka-
moto S, Nakauchi H, Yamazaki S. Chemically de-
fined cytokine-free expansion of human haemato-
poietic stem cells. Nature. 2023 Mar;615(7950): 
127-133. doi: 10.1038/s41586-023-05739-9. Epub 
2023 Feb 22.

20.  Konuma T, Tomonari A, Ooi J, Nagayama H, Ka-
wakita T, Kato S, Isobe M, Monna-Oiwa M, Tojo A, 
Nannya Y, Takahashi S. Thyrotoxicosis after unre-
lated cord blood transplantation for adults. Ann 
Hematol. 2023 Mar;102(3):673-676. doi: 10.1007/
s00277-022-05068-3. Epub 2022 Dec 17.

21.  Yatsenko T, Skrypnyk M, Troyanovska O, Tobita 
M, Osada T, Takahashi S, Hattori K, Heissig B. The 
Role of the Plasminogen/Plasmin System in In-
flammation of the Oral Cavity. Cells. 2023 Jan 
30;12(3):445. doi: 10.3390/cells12030445.




