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1.   Genomic Landscape of Newly Diagnosed Adult 
Acute Lymphoblastic Leukemia
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Yoshida², Motohiro Kato⁴, Seishi Ogawa³, and Yasu-
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While pediatric acute lymphoblastic leukemia 
(ALL) has been extensively characterized through 
multi-omics sequencing, the genomic architecture of 
newly diagnosed adult ALL remains incompletely 
defined. We performed whole‑genome sequencing on 
156 de-novo adult cases (126 B‑cell/MPAL, 30 T‑cell) 
using matched buccal swab germline controls. Com-
pared to pediatric ALL, canonical subtypes such as 
ETV6::RUNX1, hyperdiploid, and hypodiploid are far 
less frequent in adult ALL. Notably, we identified re-
current structural variants in three relatively under-
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The main goal of our research is to elucidate the pathogenesis of hematopoietic 
diseases and to study the development of therapeutic strategies for these diseases. 
We will continue to develop the therapeutic targets that have already been 
identified and advance them to the next stage for clinical application. First, as part 
of Japan's Whole Genome Project for Blood Disorders, we are advancing analyses 
of ALL and lymphoma. We have discovered multiple novel mutations and are 
progressing with their functional analyses. Regarding clonal progression in PNH, 
we performed whole-genome analysis of single-cell-derived colonies and analyzed 
the roles indicated by immune attacks and additional genetic mutations. We also 
analyzed ctDNA after hematopoietic stem cell transplantation and evaluated its role 
in predicting relapse. To evaluate the role of MSCs in post-transplant GVHD, we 
performed proteomics analysis and discovered a novel mechanism: MSCs 
suppress GVHD by enhancing the function of MDSCs. Additionally, we are 
developing diagnostic tools for MDS using peripheral blood via Ghost cytometry 
and developing AI to predict the significance of genomic mutations. Furthermore, 
we developed an efficient in vitro amplification system for AML cells, comparing it 
with PDX models, and are exploring its application for genome editing and drug 
sensitivity testing.
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studied genes, with recurrence rates of 45%, 18%, and 
12% respectively,  following well‑characterized alter-
ations in IKZF1, CDKN2A, and PAX5.

Alterations in these genes exhibit specific patterns 
of mutual exclusivity and coexistence with other driv-
ers, were associated with distinct transcriptional 
states, and correlated with survival. These findings 
underscore heterogeneity in adult ALL and highlight 
the potential value of incorporating these genes’ sta-
tus into adult risk models and the design of future 
clinical trials.

2.   Mesenchymal Stromal Cells-mediated Neutro-
phil Functional Reprogramming in Acute Graft-
versus-host disease

Tomokazu Seki1, Kazuaki Yokoyama2,3, Xinyu 
Huang2, Seiko Kato3, Yuho Najima4, Noriko Doki4, 
Tokiko Nagamura-Inoue2,3, Yasuhito Nannya1,3
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3. Department of Hematology and Oncology, Re-
search Hospital, The Institute of Medical Science, 
The University of Tokyo, Tokyo, Japan.
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Acute graft-versus-host disease (GVHD) remains 
a life-threatening complication following allogeneic 
hematopoietic stem cell transplantation. Neutrophils 
have traditionally been regarded as short-lived effec-
tor cells that exacerbate tissue inflammation and inju-
ry in acute GVHD; however, emerging evidence sug-
gests that neutrophils exhibit functional plasticity 
and may serve as inducible immunoregulatory cells 
under specific inflammatory contexts. Mesenchymal 
stromal cell (MSC) therapy has demonstrated clinical 
efficacy in steroid-refractory GVHD, primarily attrib-
uted to immunomodulation of various immune cells, 
especially aberrantly activated T cells. However, 
whether MSCs modulate GVHD through functional 
reprogramming of neutrophils remains poorly un-
derstood. To investigate MSCs-mediated neutrophil 
immunomodulation, we performed targeted plasma 
proteomics using a proximity extension assay, 
stress-conditioned in vitro co-culture experiments, 
and carboxyfluorescein diacetate succinimidyl ester–
based mixed lymphocyte reaction (MLR) assays. In 
steroid-refractory GVHD patients treated with umbil-
ical cord–derived MSCs, plasma proteome profiling 
revealed significant upregulation of neutrophil-asso-
ciated pathways such as neutrophil degranulation 
and vesicle. Consistently, in vitro co-culture of stress-
primed neutrophils with umbilical cord–derived 

MSCs induced the expression of myeloid-derived 
suppressor cells (MDSC)–associated markers on neu-
trophils, such as CD66b and LOX-1. Functionally, 
these MSC-conditioned neutrophils exhibited elevat-
ed reactive oxygen species production and sup-
pressed lymphocyte proliferation in MLR assays. Col-
lectively, these findings suggest that MSCs mitigate 
GVHD by functionally reprogramming neutrophils 
toward an immunosuppressive, MDSC–like pheno-
type.

3.   Ghost Cytometry–based Assessment of Mor-
phological Abnormalities in Myelodysplastic 
Syndromes

Tomokazu Seki1, Sadao Ota2, Yasuhito Nannya1,3
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Institute of Medical Science, The University of To-
kyo, Tokyo, Japan.
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search Hospital, The Institute of Medical Science, 
The University of Tokyo, Tokyo, Japan.
 
Myelodysplastic syndromes (MDS) are clonal he-

matologic malignancies characterized by ineffective 
dysplastic hematopoiesis, peripheral cytopenia, and a 
risk of progression to acute myeloid leukemia. Al-
though therapeutic options for lower-risk MDS have 
expanded in recent years, the disease remains under-
diagnosed due to the reliance on invasive bone mar-
row examination. To address this limitation, we 
sought to develop a peripheral blood–based screen-
ing assay capable of identifying patients with MDS 
based on morphological abnormalities. We employed 
ghost cytometry, a label-free single-cell analysis plat-
form that captures high-dimensional cellular mor-
phological signals from peripheral blood without the 
use of antibodies or stains. Peripheral blood cells from 
patients with MDS (n=10) exhibited reproducible 
morphological signals distinct from those of healthy 
individuals (n=9). To establish machine learning- 
based model identifying patients with MDS, the vali-
dation study is ongoing among four cohorts: cytopen-
ic patients without MDS (n=20), patients with low-
er-risk MDS (n=20), patients with higher-risk MDS 
(n=20), and healthy controls (n=20).  Peripheral blood–
based morphological profiling using ghost cytometry 
enables discrimination of MDS from non-MDS cyto-
penia without the need for invasive procedures. This 
screening approach may reduce unnecessary bone 
marrow examinations and allow diagnostic resources 
to be focused on patients most likely to benefit.

4.   Two mechanistic archetypes of paroxysmal 
nocturnal hemoglobinuria evolution revealed 
by lifelong, time-scaled single-cell-based phy-
logenetics
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Paroxysmal nocturnal hemoglobinuria (PNH) re-
quires substantial expansion of PIGA-mutated he-
matopoietic stem cell clones, yet the lifelong clonal 
histories leading to disease onset remain largely un-
known. We integrated time-scaled single-cell–based 
whole-genome phylogenetic analysis with long-term 
clinical follow-up to dissect how immune-mediated 
selection and driver mutations shape PIGA-mutated 
clonal expansion. We analyzed 202 hematopoietic col-
onies from two PNH patients representing contrast-
ing evolutionary archetypes. In Patient 1, eight inde-
pendent PIGA-mutated clones lacking additional 
driver mutations expanded only after onset of aplas-
tic anemia (AA), in parallel with a marked loss of 
wild-type clonal diversity. In Patient 2, a PIGA-mu-
tated clone carrying an HMGA2 rearrangement ex-
panded slowly for more than a decade before onset of 
AA. The PIGA/HMGA2–mutated clone gradually in-
creased its effective size encompassing the period of 
AA/PNH while the size of wild type clone was sup-
pressed low compared with healthy individuals. 
These observations indicate that clonal dominance in 
this case was driven primarily by AA-associated im-

mune selection rather than by an intrinsic prolifera-
tive advantage conferred by HMGA2. Together, these 
results define two mechanistic routes to PNH—pure 
immune-selection and driver-assisted evolution—
and reveal that autoimmune bottlenecks are the deci-
sive events transforming indolent PIGA-mutated he-
matopoiesis into clinical disease.

5.   Deciphering the Genetic Landscape of Hairy 
Cell Leukemia: The Japanese Variant Perspec-
tive

Yokoyama K1, Kamitani I2,3, Kidoguchi K4, Ishii 
H2, Shimizu E5, Imoto S5, Takizawa J6,7,Ogawa 
S8, Nannya Y1,3, Kimura S4
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Faculty of Medicine, Saga University, Saga, Japan
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6. Department of Hematology, Endocrinology and 
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8. Department of Pathology and Tumor Biology, 
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Hairy cell leukemia (HCL) is a rare, indolent ma-

ture B-cell neoplasm characterized by villous lym-
phocytes proliferating primarily in the bone marrow 
and spleen. Three major subtypes exist: classical HCL 
(HCLc), prevalent in Western countries with near-uni-
versal BRAF V600E mutations responsive to purine 
analogs; Western-type variant (HCLv), harboring 
MAP2K1 mutations in approximately 50% of cases 
with frequent purine analog resistance; and Japa-
nese-type variant (HCLjv), predominantly observed 
in Japan, lacking BRAF V600E mutations, often re-
fractory to purine analogs, with undefined molecular 
pathogenesis and no established standard therapy. 
Through whole-genome sequencing of more than 20 
HCLc/HCLv/HCLjv cases, we identified novel genet-
ic alterations: structural variants positioning onco-
gene X near the immunoglobulin heavy chain en-
hancer (Eμ), loss-of-function mutations in 
non-canonical NFκB pathway suppressor gene Y, and 
epigenetic regulator gene Z mutations. Patient sam-
ples demonstrated X protein overexpression with Akt 
pathway activation and NFκB activation upon Y dele-
tion. Functional studies confirmed these findings, and 
compound screening identified the proteasome inhib-
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itor bortezomib as a promising therapeutic candidate 
through dual Akt/NFκB pathway inhibition. This 
study aims to establish mouse models recapitulating 
HCLjv pathogenesis and elucidate the cooperative 
mechanisms between X and Y mutations in disease 
development.

6.   Post-transplant circulating tumor DNA moni-
toring predicts relapse and survival in AML 
and MDS patients undergoing allogeneic he-
matopoietic stem cell transplantation: A 
KSGCT1702 prospective multicenter study

Miho Ogawa¹, Kazuaki Yokoyama2, Nozomi Yusa3, 
Mika Ito2, Eigo Shimizu4, Takaaki Konuma1, Seiko 
Kato1, Seiya Imoto4, Yasuhito Nannya1,2, Satoshi 
Takahashi5, and Yoshinobu Kanda6-8
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8. Kanto Study & Group for Cell Therapy (KSGCT)

Background: Disease relapse remains the leading 
cause of mortality following allogeneic hematopoietic 
stem cell transplantation (allo-HSCT) for acute mye-
loid leukemia (AML) and myelodysplastic syndromes 
(MDS). Minimally invasive measurable residual dis-
ease (MRD) detection methods are needed.

Methods: In this prospective multicenter study 
within the Kanto Hematopoietic Stem Cell Transplan-
tation Group, we analyzed circulating tumor DNA 
(ctDNA) in 50 AML/MDS patients undergoing myelo-
ablative allo-HSCT. Patient-specific digital PCR as-
says targeting driver mutations identified by compre-
hensive genomic profiling were performed at pre- 
transplant and post-transplant landmarks (Days 30, 
60, 90, 120).

Results: ctDNA-MRD positivity at Days 60–90 
strongly predicted relapse and survival. Day 90 
achieved the highest discrimination (C-index 0.789), 
while Day 60 provided optimal specificity. In multi-
variable analysis, ctDNA positivity remained inde-
pendently prognostic (adjusted subdistribution haz-
ard ratio 2.03–3.10), superseding conventional risk 
factors including ELN 2022 classification. Dynamic 
kinetic analysis identified patients with increasing 
ctDNA between Days 60–90 as having extremely high 
relapse risk.

Conclusions: Post-transplant ctDNA-MRD moni-
toring at Days 60–90 provides powerful, independent 

risk stratification, supporting its integration into post-
HSCT surveillance and preemptive intervention tri-
als.

7.   Development of Explainable AI Technology for 
Cancer Genome Variant Interpretation Support

Katsuhiko Murakami 1, Shin-ichiro Tago1, Rikuhi-
ro Kojima1, Sho Takishita1, Hiroaki Morikawa1, 
Miho Ogawa 2,, Hidehito Fukushima 2 , Hiroyuki 
Takamori 2 , Kazuaki Yokoyama 3, Yasuhito Nann-
ya 2,3 , Seiya Imoto 4 and Masaru Fuji 11. 
1. Computing Laboratories, Fujitsu Research, Fu-
jitsu Ltd., 
2. Division of Hematopoietic Disease Control, IM-
SUT
3. Department of Hematology/Oncology, IMSUT 
Hospital
4. Human Genome Center, IMSUT

Background: Interpreting the clinical significance 
of genetic variants detected by next-generation se-
quencing remains a time-consuming bottleneck in 
cancer genomic medicine. We developed explainable 
artificial intelligence (XAI) technologies to support 
variant interpretation for expert panel preparation.

Methods: We constructed a large-scale knowledge 
graph integrating approximately 15.5 billion triples 
from multiple genomic databases (COSMIC, ClinVar, 
dbNSFP, Mitelman, Pfam). Using Deep Tensor deep 
learning and large language models (LLMs), we de-
veloped systems for: (1) automated expert panel re-
port generation using stepwise prompts mimicking 
physician reasoning, (2) pathogenicity prediction 
with natural language explanations for single nucleo-
tide variants (SNVs), and (3) fusion gene pathogenici-
ty interpretation with mechanistic explanations.

Results: For fusion gene report generation, our 
method achieved 79% disease coverage and 93% drug 
coverage, outperforming LLM such as ChatGPT alone 
(71% and 46%, respectively). The SNV pathogenicity 
predictor achieved 0.94 accuracy and 0.98 AUC on 
ClinVar validation data. The fusion gene XAI attained 
an F1 score of 84.5% while providing mechanistic ex-
planations consistent with published literature.

Conclusions: Knowledge graph-based XAI ena-
bles high-accuracy pathogenicity prediction with in-
terpretable explanations, potentially reducing physi-
cian workload while maintaining transparency in 
clinical decision-making. These technologies repre-
sent a significant step toward AI-assisted precision 
oncology.

8.   Development of novel ex vivo culture systems 
for hematological malignancies

Chao LI1,2, Kimihito Cojin Kawabata3, Satoshi 
Yamazaki4, Satoshi Takahashi1,3, Yasuhito Nannya1
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tute of Medical Science, The University of Tokyo, 
Tokyo, Japan
2. Department of Medical Genome Sciences, Gradu-
ate School of Frontier Sciences, The University of 
Tokyo, Tokyo, Japan
3. Project Division of Clinical Precision Research 
Platform, Institute of Medical Science, The Univer-
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In the field of biological assays using primary tu-
mor specimens derived from patients with hemato-
logical malignancies, how to conduct ex vivo culture 
of tumor cells, maintaining their fundamental charac-
teristics plays significant roles. We conducted 21-day 
ex vivo culture experiments using a total of 56 prima-
ry tumor specimens (PTS) derived from AML pa-
tients, evaluating the efficacy of 21 different culture 
systems. The performance of these culture systems 
was assessed using multicolor flow cytometry to 
monitor leukemic cell viability, number of cells, and 
stem-like characteristics (defined by CD45, CD34, 
CD38, HLA-DR, and other lineage markers).

Through many trials and errors, , we identified a 
superior serum-free condition supplemented with a 

specific combination of polymers, a cytokine receptor 
activator, cord blood expansion agents, and a small 
molecule. By day 21, this optimized condition outper-
formed traditional OP-9 feeder cell systems in the en-
richment and expansion of leukemic stem cells. The 
stem-like, or repopulating phenotypes of our ex vivo 
expanded PTS were validated using both flow cytom-
etry, showing either maintained or expanded prema-
turity, increased colony-forming capacity, using spec-
imens harvested after 21 days of ex vivo culture.  

Furthermore, this medium facilitated successful 
CRISPR-mediated gene knockout while sustaining 
leukemic cell viability, as well as their prematurity, 
over extended periods. Drug sensitivity screening 
performed on long-term cultured PTS yielded results 
consistent with pre-culture specimens in many points.

Our results are suggestive of the extended appli-
cability of PTS in biological experiments, drug screen-
ing, and gene etiding Use of the protocol in drug 
screening experiments could cover a much longer 
term than the current 3-day standards. Furthermore, 
basic research on leukemia will be comprehensively 
conducted using PTS with extended flexibility in wet 
assays.
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和文業績

1.		� 南谷泰仁　白血球数・白血球分画　臨床検査ガイ
ド2025年度版 文光堂 p480-483

2.		� 南谷泰仁　骨髄異形成症候群　今日の治療指針
2025年度 医学書院　p667-669

3.		� 小川弥穂、南谷泰仁　がんゲノム情報に基づく
AML診療の現状と展望　EBM血液疾患の治療
2025　中学医学社　p110-114

4.		� 南谷泰仁　白血病・リンパ腫におけるゲノム医療
Medical Practice　2025/2　Vol42(2) p262-265

5.		� 南谷泰仁　造血器腫瘍におけるゲノム異常に基づ
く治療薬アクセス　週刊医学のあゆみ　ゲノム解
析 時 代 の 血 液 腫 瘍 学 　 医 歯 薬 出 版 株 式 会 社
Vol292(1)　p7-11

6.		� 南谷泰仁　骨髄系腫瘍診療におけるパネル検査の
臨床的有用性 週刊医学のあゆみ　造血器腫瘍の
遺伝子パネル検査の臨床的意義　医歯薬出版株式
会社　Vol293(12)  p1132-1134

7.		� 南谷泰仁　造血器腫瘍に対するがん遺伝子パネル
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8.		� 南谷泰仁　骨髄異形成症候群の染色体異常・遺伝
子異常：概論　新・白血病学　日本臨床社　p71-
78

9.		� 南谷泰仁　固形腫瘍における腫瘍浸潤クローン性
造血の影響 腫瘍内科　科学評論社

10.	�南谷泰仁　骨髄異形成症候群におけるゲノム情報
　腫瘍内科　科学評論社 vol 35(5) p 456-462, 2025

11.	�南谷泰仁　モダンメディア　ヘムサイト診断薬®
を用いた造血器腫瘍のゲノム解析　栄研化学株式
会社

12.	�南谷泰仁　診療の参照ガイド　骨髄異形成症候群
診療の参照ガイド　令和7年改訂版　特発性造血
障害に関する調査研究班

13.	�南谷泰仁　クローン性造血とその原因･影響 日本
内科学会雑誌　日本内科学会

14.	�南谷泰仁　骨髄異形成症候群（MDS）分子病態
と予後　白血病治療マニュアル　南江堂

15.  小沼貴晶　臍帯血移植の現状と将来展望　臨床血
液　2025;66(5):331-338. Japanese. doi: 10.11406/rin-
ketsu.66.331. PMID: 40467462.

16.	�小沼貴晶　臍帯血移植とHLA半合致移植の比較
EBM血液疾患の治療2025　中学医学社　p537-543

17.	�小沼貴晶　造血幹細胞移植の前処置　血液疾患最
新の治療2026-2028　南江堂　p247-252

18.	�神保光児　成人T細胞白血病/リンパ腫における
CD7およびCADM1を用いたフローサイトメトリ
ープロファイルの有用性　臨床血液　2025 年 66 
巻 4 号 p. 209-219　doi: 10. 11406/rinketsu. 66. 209. 
PMID: 40350270

19.	�神保光児、南谷泰仁　ヒトT細胞白血病ウイルス
1型　白血病と言われたら第7版下巻　全国骨髄バ
ンク推進連絡協議会　p155-158
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