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Greetings from the Director

Hironori Koga, M.D., Ph.D.

Director,

Research Center for Innovative Cancer Therapy
Kurume University

The Kurume University Research Center for Innovative Cancer Therapy was established in
January 1997 and marks its 29th year in 2026. Over the years, with generous external support from
initiatives such as the Ministry of Education's Culture, Sports, Science and Technology High-Tech
Research Center Development Project and the COE Program, as well as the continued dedication
and support of stakeholders within the university, our Center has consistently contributed new
insights in the field of cancer research, and our findings have been widely shared, both domestically
and internationally.

We have recently launched a new project aimed at the early detection of pancreatic cancer using
fecal microRNA analysis, from which we anticipate unique and impactful findings in the coming
years. In addition, we continue to advance cancer genome medicine through the use of cancer gene
panel testing, along with our ongoing research into the tumor immune microenvironment, which
plays a critical role in determining the efficacy of combination immunotherapy.

We remain actively engaged in public outreach and education. In 2026, we will continue our
series of public lectures on hepatobiliary and pancreatic cancers, and will offer "Cancer Education
Outreach Classes” for high school students.

We are committed to further expanding our innovative cancer research and public education
activities during the coming year. We sincerely appreciate your continued support and encouragement.
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Professor: Emiko Mizoguchi, M.D., Ph.D.

(Division Chief)

Professor: Akira Yamada, Ph.D.

Associate Professor: Nobukazu Komatsu, Ph.D.

Assistant Professor:

Assistant Professor:

Research Assistant:

Graduate Student:

Secretary:

Toshiyuki Okada, Ph.D.

Takayuki Sadanaga, M.D.

Miyako Ozawa, M.S.

Saori Kagoshima, B.S.

Taro Miyasato, M.D.

Siyuan Wang, B.S.

Hiromi Matsuura, B.A.
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Overview of Research in the Tumor Immunology Division

Emiko Mizoguchi, M.D., Ph.D.
Tumor Immunology Division Chief

At the Division of Tumor Immunology, our research efforts this year remained focused on the
regulation and control of tumor immune responses, aiming to transfer our findings into cancer prevention,
early diagnosis, and novel therapeutic strategies. In particular, we have investigated the molecular
mechanisms underlying epithelial regeneration and inflammation-associated carcinogenesis in inflammatory
bowel disease (IBD) and other chronic inflammatory disorders, with the goal of bridging basic science and

clinical application.

This year, we further strengthened our international collaborations and academic exchanges. We held
quarterly web-based research meetings with Brown University in the United States to discuss ongoing
projects, share research findings, and develop future collaborative strategies. In addition, in September
2025, we were honored to present our work on inflammation-associated cancer as an Invited Distinguished
Speaker at the “Advances in Clinical and Cellular Immunology 2025 meeting organized by the Peers Alley

Media in Berlin, Germany.



We will continue to promote international collaborative research and strive to elucidate novel
molecular mechanisms linking chronic inflammation and cancer immunity, thereby contributing to the

development of next-generation cancer therapies.
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Future perspectives and conclusions from animal models of
Chitinase 3-like 1-related inflammation-associated cancer.

Among the molecules implicated in inflammation-associated tumorigenesis, Chitinase 3-like 1 (CHI3L1/
YKL-40/Brp-39) has emerged as a particularly compelling target due to its multifaceted roles in immune
regulation, tissue remodeling, and cancer progression. Elevated CHI3L1 expression is observed in various
human cancers and corresponding animal models. CHI3L1 directly promotes tumor proliferation and
angiogenesis and also contributes to immune evasion by establishing an immunosuppressive environment
in inflamed tissues (as shown in Figure). Mechanistically, CHI3L1 exerts its effects through the modulation
of STAT3, MAPK, and PI3K/Akt signaling pathways and by interacting with cell surface receptors, such as
IL-13Ra2 and RAGE. Studies using transgenic and knockout mouse models have revealed a strong
association between CHI3L1 overexpression and increased tumor size and number, whereas CHI3L1
deficiency markedly suppresses tumor formation. However, its involvement appears to be context-

dependent and varies among different epithelial tumor types. Based on the findings to date, CHI3L1
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appears to be a potential therapeutic target and diagnostic biomarker for inflammation-associated cancers.
Animal studies provide valuable insights into the immunological mechanisms of CHI3L1-mediated

tumorigenesis but also highlight the need for cautious interpretation due to inherent technical limitations.



Influence of CHI3L1 and its inhibition with specific antibodies:
Overexpression and secretion of CHI3L1 are associated with enhanced anti-tumor immune responses
through stimulation of the PD-1/PD-L1 axis. In this context, targeting CHI3L1 using anti-CHI3L1

antibodies or bispecific antibodies against both CHI3L1 and PD-1 represents a promising therapeutic

strategy for cancer treatment.
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Identification of functional murine mitochondrial formyl
peptides and their effects on myeloid-derived suppressor
cell generation

N-formyl peptides are cleavage products of bacterial and mitochondrial proteins, which effects on neutro-
phil activation have been extensively studied. Mitochondrial formyl peptides are also known to play a role
in tumor immunity, but the molecular mechanism underlying this role remains largely unexplored. Our
previous work suggested that tumor-derived mitochondrial formyl peptides promote tumor growth by en-
hancing myeloid-derived suppressor cell (MDSC)-mediated cytotoxic T-lymphocyte suppression. There-fore,
we hypothesized that tumor-derived mitochondrial formyl peptides act directly on bone marrow cells to
promote MDSC generation. In this study, we tested this hypothesis by first identifying five functional murine
mitochondrial formyl peptides that induced intracellular Ca*" flux and chemotaxis, and then assess-ing their
effects on the in vitro generation of MDSCs from murine bone marrow cells cultured with GM-CSF and
IL-6. Addition of mitochondrial formyl peptides resulted in a 5-10% increase in polymorphonu-clear-
MDSCs along with a corresponding decrease in monocyte-MDSCs. These results indicate that tumor-
derived mitochondrial formyl peptides directly influence MDSC generation and corroborate find-ings

from prior in vivo tumor transplantation models.
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Exploratory Study of Predictive Biomarkers for Immune
Checkpoint Inhibitor Therapy in Recurrent and Metastatic
Head and Neck Cancer (Progress Report)

In recent years, immune checkpoint inhibitor (ICI) therapy has become an established treatment option for
recurrent and metastatic head and neck cancer. Agents such as nivolumab and pembrolizumab have
demonstrated clinical benefit, particularly in patients with platinum-refractory disease or in cases with
confirmed PD-L1 expression. However, the overall response rate remains suboptimal, highlighting the
urgent need to identify reliable predictive biomarkers.

In this ongoing research project, we are focusing on circulating cytokines and tumor-associated molecules
to explore potential biomarkers capable of predicting therapeutic responses to ICI therapy.

Among candidate biomarkers, particular attention has been focused on p53, a protein encoded by the TP53
gene. TP53 mutations are highly prevalent in head and neck squamous cell carcinoma and have also been
implicated in association with human papillomavirus (HPV) infection in oropharyngeal cancer, suggesting

a potential link to tumor immunity.
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In our previous analysis, immunohistochemical staining for p53, PD-L1, and CDS8-positive T cells was
performed using pretreatment tumor specimens obtained from patients treated with nivolumab or

pembrolizumab at our institution and collaborating centers. We found that tumors characterized by high
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p53 expression in combination with low PD-L1 expression showed poor responsiveness to nivolumab and
pembrolizumab therapy and were associated with unfavorable prognosis.

Furthermore, during the current study period, we have continued the analysis of circulating p53 levels in
accumulated clinical cases from our institution and are investigating their relationship with clinical outcomes.
Moving forward, we aim to establish clinically applicable predictive biomarkers through further case

accumulation and comprehensive, multi-dimensional analyses.
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Analysis of the NINJ2-mediated necroptosis regulatory
mechanism by ectopically expressed AID in colonic
epithelial cells

Activation-induced cytidine deaminase (AID) ectopically expressed in colonic epithelial cells (CECs)
contributes to the development of colitis-associated cancer (CAC); however, its impact on cell survival
prior to mutation acquisition remained unclear. We previously demonstrated that AID promotes the
expression of NINJ2 via DNA demethylation of its promoter region. Recently, it has been reported that
NINJ2 suppresses necroptosis in neurons. Therefore, this year, we investigated whether this AID-NINJ2
pathway is involved in the mechanism for evading cell death under inflammatory conditions. In an acute
colitis mouse model (4% DSS), we found that MLKL phosphorylation (S345) was elevated in the colonic
crypts of AID-knockout mice compared to wild-type mice during the tissue repair phase, suggesting that

AID suppresses necroptosis in vivo. Furthermore, under necroptosis-inducing treatment with TNFa, BV-6,
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and Z-VAD (TBZ), colon cancer cell lines stably expressing NINJ2 exhibited a 1.5-fold higher survival
rate than those with an empty vector. Additionally, immunoprecipitation of NINJ2 followed by silver

staining revealed five candidate interacting protein bands potentially involved in necroptosis regulation.
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These results suggest that AID induced under inflammatory conditions contributes to CEC survival by
suppressing necroptosis through NINJ2 and its interaction with novel factors.
This research is conducted in collaboration with Professor Saitoh and Dr. Toyoda of the Division of Cell

Biology, Institute of Life Sciences, Kurume University.

17



FARHEE (23X 9 2 CHISL1 3 & OPD-1 —E= 2R LIt iA B £ DB
FHRE © EXEE. BLOEZEF. Chun-Geun Lee. Jack A. Elias

KA TlE. FHIRHERE O ¥ (CBI 5 J 5 chitinase-like protein T& % CHI3L1 (Z3EH L. CHI3L1

Y Pro-fibrotic macrophage’& 141t & Invasive myofibroblast Db % & D & 5 ICHIET B2 HZBH S A
12 L7,

In vitro & #7 T |&. CHI3L1 #*CD163, CD206, PD-L1 @ % 38 % ¥ 5 M2-like Pro-fibrotic
Macrophage 7t & L. & 5 ICTGF-B1 F# T Tlung fibroblast @ myofibroblast ~ D3 LIEHEE,
BEFERE, RHEEE BT B T & AR L7z, CHI3L1 (ZCD44 % /> L TERK. AKT. SMAD &%
EMAL L. PD-L1 K 7F #9 [ TGF-B l-induced Myofibroblast’& £t # R #E L 7z, & 5 (C
Macrophage & Fibroblast D#t3EEEERIC L Y CHI3L1 A CD44-PD-L1 #7% /> L CillffafE o
R IREXBIEST 2 2 L AL AIC LT,

Invivo TlE, 7LF <A FEMGHEET T /LICHEWT, CHI3L1 BFFIE <7 X TPD-L1
F% M M2Macrophage. PD-L1(+)PDGFR a(+) Fibroblast, 3 & U'PD-1(+) immune cells ' 3& A0 3 %
T EERER LT, BEERTIE, $CHISLL itk & HIPD-1 LD A, 7 o UICHCHISLL x
PD-1 “ERFEMHIMAED. HAGEZ LRIZ MBI HREZRL. a7 —7 v EE. RiEE
BELRTFIZ. Pro-fibrotic Macrophage O & % ¥ L 7=,

EHIZ, & MIPFfiDpublic F 7> R U T —LTF7—2iTICL Y, CHISL1 $ & U'PDCD1
DHIFEFRNIPF EETRDON, INHDHFEIRIZFVC 5 L U'DLCO & W > 7= REEAL %
ZERARBREMEEHENIROoNT, £/ ZEA NV X7 U T M —LBITICK Y IPF fiTIE
CHI3L1(+) Macrophage & CD44(+) Fibroblast DT EAERAAEML TWE Z & &R L 7=,

EXY, AIERIZCHISLL  A'PD-1/PD-L1 £BERE#HFAL . SREMid s MEMiEn s 0X
h—2%2BL CREILAZIRET D2 & AR L7, CHI3L1 & PD-1/PD-L1 #hoo —HZH9b L. fb
KRHERE (T 2HTR IR SEE RS LTHEEEEZATWLS

Bispecific Targeting of CHI3L1 and PD-1 as a Therapeutic
Strategy for Pulmonary Fibrosis

This study investigated the role of CHI3L1, a chitinase-like protein implicated in pulmonary fibrosis, in
coordinating profibrotic macrophage activation, invasive myofibroblast differentiation, and macrophage—
fibroblast crosstalk.

In vitro analyses demonstrated that CHI3L1 induced M2-like profibrotic macrophage polarization,
characterized by increased expression of CD163, CD206, and PD-L1. CHI3L1 also amplified TGF-f1-
induced fibroblast responses, including myofibroblast transformation, migration, and invasion.
Mechanistically, CHI3L1 enhanced TGF-B1 signaling through ERK, AKT, and SMAD pathways, and PD-
L1 was required for CHI3L1/TGF-Bl-driven myofibroblast transformation. Co-culture studies further

18



demonstrated that CHI3L1 promotes profibrotic macrophage—fibroblast crosstalk through a CD44-PD-

L1-dependent mechanism.
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In vivo, CHI3L1 transgenic mice subjected to bleomycin-induced lung injury exhibited increased PD-L1-
positive M2 macrophages, PD-L1-positive PDGFRa-positive fibroblasts, and PD-1-positive immune cells
compared with wild-type controls. Therapeutically, combined anti-CHI3L1 and anti-PD-1 antibody treatment,
as well as a bispecific anti-CHI3L1xPD-1 antibody, produced stronger anti-fibrotic effects than either
monotherapy. These treatments reduced collagen accumulation, fibrotic gene expression, and profibrotic
macrophage responses in bleomycin-induced pulmonary fibrosis.

To assess human relevance, public transcriptomic analyses showed that CHI3L1 and PDCDI1 expression
were elevated in IPF lungs and inversely correlated with pulmonary function parameters, including percent
predicted FVC and DLCO. Spatial transcriptomic analysis further revealed increased proximity between
CHI3L1-positive macrophages and CD44-positive fibroblasts in IPF lungs, supporting the presence of a
pathogenic macrophage—fibroblast interaction niche in human disease.

Taken together, this study identifies CHI3L1 as a central mediator linking immune checkpoint signaling,
profibrotic macrophage activation, and fibroblast invasion in pulmonary fibrosis. Dual targeting of
CHI3L1 and the PD-1/PD-L1 pathway represents a promising therapeutic strategy for fibrotic lung

disease.
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FERYLEREIZEITACHISL] OFIE & AAE - BE & DEE
TWRE  SEAS. BORET

CHI3L1 (H1BMRAE. BRIEE. BLUBMES L OBEENBREINTVEINFTHD, LH
L. REFREICEIT2EINITHDICHSHER>TWREYL, £ THRFETIE. CHIBLL A REH
B LUORMREICS R 2 EICDOWTIRET L 7=,

R EEmmEMiatk (A431, SCL-1) #AW, KEUY A FAHA > (TNFa, IL-17)
R TICH 17 BCHI3L1 HIBE L% qPCR $ £ 'ELISA IC TH&RET L7z, A431 Tld. mRNA IR
IFEIMERZRLT-—F T, BBELBEFOXR R ERETERZR L7, —A. SCL-1 TIZHA
DN BEALERDED > 7=,

WT ¥ 7 X LVUCHI3L1 KO ¥ 7 XDEEBEBEICXT L. Week 0 (CDMBA % H[E] 27 L,
Week 4-19 (2 TPA %2 [A]2% L7z, Week 20 I[CHERR - MEBEBFZNTEZ T -7, KO BT
IEWT B & LB L ¢, ILBEES L USCC X, Lo NICEBTREOERLRET 2RO (p =
0.0004), —AT. KOBETIIBEELEELMZRD. WIHLLRL CERICEETH -T2 (p
=0.00005),

EXETIE, MEBRA#S5SCCRERDT-, KibT RELETIEIBEMEB I I TcHY ., £
ICEEEICBEL TWe, —A. CHISL1 ®EREETIE, KEOA{HETIEEICHREER %
ROT-DIZH L, BN DO TIERABE/ X — %2R LT,

MELY, CHIBL] ZREREICH T D EBEKICEES T 2—A T, HBEECKERIGICHE
ELTWBAEEMENRE S NIz, £/, CHI3L] (IEEMEOFEICS L CRERIBENZ— V%
~L. FEEEREEOBENTRRINT, RE. £ FREEBIEAZAVT, FIRBEEN D SCC I
E2BIRICH T HCHISL]L ODREZEICOVWTENRET ZEDH TS,

CHI3L1 expression and its association with inflammation
and carcinogenesis in cutaneous squamous cell carcinoma

CHI3L1 has been reported to be associated with chronic inflammation, tissue repair, and malignant
tumors. However, its role in skin carcinogenesis remains unclear. Therefore, in this study, we investigated
the effects of CHI3L1 on skin carcinogenesis and local inflammation.

Using human cutaneous squamous cell carcinoma cell lines (A431 and SCL-1), we examined changes in
CHI3L1 expression under stimulation with inflammatory cytokines (TNF-a and IL-17) using qPCR and
ELISA. In A431 cells, mRNA expression showed an increasing trend, whereas protein levels in the culture
supernatant showed a decreasing trend. In contrast, no clear changes were observed in SCL-1 cells.

DMBA was applied once to the dorsal skin of WT and CHI3L1 KO mice at Week 0, followed by twice-
weekly TPA application from Week 4 to Week 19. Macroscopic and histopathological evaluations were

performed at Week 20. Compared with the WT group, the KO group showed a significant reduction in the
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number of papillomas and SCCs formed, as well as in tumor volume (p = 0.0004). In contrast, marked

ulcer formation was observed in the KO group and was significantly more severe than in the WT group (p
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= 0.00005).

HE staining revealed SCC features with nuclear atypia. Ki67 immunostaining showed few positive cells,
mainly localized to the basal layer. In contrast, CHI3L1 immunostaining demonstrated predominantly
cytoplasmic positivity in large keratinizing tumor cells, whereas relatively small tumor cells exhibited
intranuclear positivity.

These findings suggest that CHI3L1 is involved in tumor formation during skin carcinogenesis while also
contributing to tissue repair and inflammatory responses. Furthermore, CHI3L1 exhibited distinct
localization patterns depending on tumor cell morphology, suggesting a potential association with the
progression of carcinogenesis. We are currently conducting additional studies using human skin tissue

specimens to investigate changes in CHI3L1 localization during the progression from precancerous lesions
to SCC.
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042>V vFRKQLLL ®F — 7 [ZCHI3L]1 O, #EEH L
OHBSIETE = SIS 5

THEE  TRIR. BBEEARE, BOEETF

(5%

Chitinase 3-like-1 (CHISL1/YKL-40) &, ¥ F UG EAB T 2 — A CBREEEZ X ok
RO BTHD, MEDHFTICLY . CHISLL OBANBENKEN, LRBEADOBITEEEL
TLWAABEMATEINT LD, £ I TAMRETIE. CHI3L] OKBITHIEZREIAT 2720
cNLS Mapper # AW TCHTEKBES 7 F /L (NLS) %2fBIir L7, TDHER. 10 EDHEENLS A
FINRRESINTZ, PTHEHREBVWRAITZRLIEE (7 2/ BEELLL ~ 173) I2iE. C Kin
@) (170 ~ 174 FB) a4 > > U vy FHRKQLLL EF—7AFEL T\, AR TIE, ZD
EF— 7 OHENKREZHELONICTEZEZBNE LT,

[5%]

E b KBEMA%KkSWA80 # ALY, CRISPR-Cas9 (T & Y KQLLL € F — 7 XIEMH (KOM)
ZVEE L7z, CHI3Ll OFBE L UHMIE. ThZ Ny XL > 7 Ay bk LUELISA JRIC
L UFFHf L 7= TNF-a R OEICH TS CHISLL OMARNBEIR. EREEAFEEEZHAVT
FEMT L 7=, MHAZIETEREIIMTS 7 v £ A IC & V&M L 7=,

CEES)

CHI3L1 D4 EKO Mg TldiZ LA ERHINT, MIEAKRLELIETL W, REX
HBRFTOFER, FER (WT) #il2TIECHISL] ORNMAEABENRO SN, T& LT
BHELUORARICHOT L TWe, —A. KO M TIECHIBLID > 7 FuAFEL ITEFE L T,
BEEERY 1T 1X. KOMRAE DIBIEREIZWT L EEB L THRICIET L Tz (p<0.01),

(#&3E

KQLLL EF — 7 ¥CHI3L1 OFIR, owh. BLUMERNBEZHIEL b, KBEMREOE
TBICBWTBEREREZRIT I EATRINTLS

The Leucine-Rich KQLLL Motif Coordinates Secretion,
Nuclear Localization, and Proliferation of Chitinase 3-Like 1

Background/Aim: Chitinase 3-like-1 (CHI3L1/YKL-40) is a secreted glycoprotein that binds to chitin but
lacks enzymatic activity. Recent studies have suggested that nuclear localization of CHI3L1 is associated
with the transition from inflammation to carcinogenesis. To investigate the mechanism underlying
CHI3L1 nuclear translocation, we analyzed its putative nuclear localization signals (NLSs) using cNLS

Mapper and identified 10 putative NLS sequences. The highest-scoring region (amino acids 144-173)
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contains a leucine-rich KQLLL motif at its C-terminal end (residues 170-174). This study aimed to clarify

the functional role of this motif.

Materials and Methods: SW480 human colorectal cancer cells with deletion of the KQLLL motif (KO

25



cells) were generated using the CRISPR-Cas9 system. CHI3L1 expression and secretion were evaluated
by western blotting and ELISA, respectively. Subcellular localization of CHI3L1, with or without TNF-a
stimulation, was examined by immunofluorescence analysis. Cell proliferation was assessed by the MTS

assay.

Results: CHI3L1 secretion was almost undetectable in KO cells, accompanied by a marked reduction in
intracellular expression. Immunofluorescence analysis demonstrated partial nuclear localization of
CHI3L1 in wild-type (WT) cells, with predominant cytoplasmic and perinuclear distribution. In contrast,
KO cells showed markedly diminished CHI3L1 signals. Functionally, KO cells exhibited significantly
reduced proliferation compared with WT cells (p < 0.01).

Conclusion: The KQLLL motif regulates CHI3L1 expression, secretion, and subcellular localization,

suggesting a critical role in colorectal cancer cell proliferation.

Deletion of the KQLLL motif alters subcellular localization of CHI3L1: (A, B) Immunofluorescence
staining of CHI3L1 (green) and DAPI (blue) in wild-type (WT) and KQLLL-deleted (KO) SW480 cells.
These cells were left untreated (A) or stimulated with TNF-a (50 ng/ml) for 48 h (B). Representative

images are shown. Images were acquired using a 60x oil-immersion objective. Scale bars: 10um.
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9, AIEICIE. 1) FHERECHRNEERO REMNREORIT, 2) BEAREEEICEITS
b MERNMBEEORIT. 3) EFRT Y Y — LHEmicroRNA IZ & 2 BRI OERNMTE. 4)
BREICBITD2EBENTI Ny I R"ONFERBEORBA, "EFENET, BEHEICIE, EVMB LV
CD34 MM A2 % F§ L 7-MASH (metabolic dysfunction-associated steatohepatitis) Z3F 3 2 FF il iz
NEERFETE - FFR(LOWES K UCFRBNSIOKFERER, N"EaENE T, FFICGLP-1 ZRHEME
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Wiz, TN o DRZE L IBRKR~NDETZBIEL TWET,

Overview of Research

Hironori Koga, Division Chief

The main research themes of our division are currently based on two pillars: the diagnosis and treatment of
refractory cancers, and the improvement of liver fibrosis and suppression of hepatocarcinogenesis in

metabolic dysfunction-associated steatotic liver disease (MASLD).
Projects related to cancer include:

1. Analysis of the tumor immune microenvironment in hepatocellular carcinoma and intrahepatic
cholangiocarcinoma,

2. Investigation of the human gut microbiota in the context of combined immunotherapy,

3. Exploratory studies on pancreatic cancer diagnosis using fecal exosome-derived microRNAs,

4. Elucidation of the molecular mechanisms underlying the “obesity paradox” in gastric cancer.

Projects related to MASLD aim to elucidate the mechanisms by which pharmacological agents and CD34-
positive cells improve intracellular lipid accumulation and liver fibrosis and suppress hepatocarcinogenesis

in metabolic dysfunction-associated steatohepatitis (MASH).

In particular, many aspects of the pharmacological effects of anti-diabetic and anti-obesity agents,

including GLP-1 receptor agonists, on hepatic resident cells remain unclear. By elucidating these
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mechanisms, we aim to translate our findings into clinical applications.
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We are committed to achieving improved clinical outcomes through progress in both these lines of

research.
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3 EE)
BT - SH eSS b £ O IC 5 1F B T-cell factor-4 (TCF-4) /XY 7> FEIE D&
FHRE  HEERE

[(EF%]

T-cell factor (TCF)-4 |&. canonical Wnt ¥ 7' F IMEERKICE T2 EELGZER T TH D, Hil
bhigcnFETlo, b MFFEREED S IABEOTCF-4X 774 ZNY 7 b %ZREE L7 (Exp
Cell Res 2011), T HIT, ZNHOHEERITICK Y. SxxSS EF — 7 A& W EBEAEE. KR
fif 14 (PLoS ONE 2012), # & O E M ZE#R#E (epithelial-mesenchymal transition: EMT) (Liver
Int 2013) ICEEREZENZR-TEEZBELNICLIZ, INHDHEBIE, TCF-4 XY 7> bDF
RELLURBREAAZ—VH, EHROZHRLERBEZEZICHEL WS AIEEEZRERL TW
%5, BEbNLbLNIE, RTF P (peptide nucleic acid: PNA) % A WW7=PCR 7 7~ 7&IC &
Y. TCF-4/.") 7> b ¥ % EEMICERITAIBERITHRRT-PCR ¥ X T L& FF L7,

[E#9]

FF - SElb 2tk s L ORBEMERICH 1T 2TCF-4 /XY 7> b OmRNA FIBZ@IT L. FFIC

SxxSS EF—7DHEEICL Y RXB XN ATCF-4] (REB) B &L OTCF-AK (R#FE) (c&5BL
TR 17> 7=,
[HE]

WHRE LMREKIZLS thTh . NIRIGAFRMIENE 7 %, PRIBERAFLCATHRID 1 k. BREi
fatk 1 bk, MRS 2 %k, KIBEMERK 2% TcHh -7z, AP, HAK-1A £ £ UHAK-1B £[F
— /70— AEOMKMIEKTH D, EEPCR (qPCR) AT > 7L — F D/EEIZIF 3TEED
forward primer ¥ & ' 4 E#E Dreverse primer Z Fi L\, &£/NU 7> b OB H ICIEFAM ¥ £ UCyb
IR T TAR—EEUIBEOENER TS TA—4%FEA L=, £7/-. IRB AKBAE (AKRES
19192) & L <. Ukka Nk b REGERBE & OIFREREMIOME & BT ICHt L 7=,

CEES)

TCF-4M £ £ O'TCF-4X 2R < T RXTOTCE-4 XY T > MiZoWT, BENHI DBEREMUERE
- EENAIRETH >, KBRELUOBTRERMIKRTIITCF-4 NV 7 bAERBELTH
V. EXICTCF-A] OEBHLHIRHLEECTH>7-o —H. FHES L UERBRMREKTE. 24
L THE®AIEWRIBL NLAERL 72, HAK-1A & HAK-1B O] Tld. TCF-4 /N 7> FFBE T
A7 7ANICEELEREITOONGN 272, T HIC, KEBREM TIEITCF-4K & &L T
TCF-4] DHBFENBEBICHETH > 7,

(&
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Expression levels of T-cell factor-4 variants in hepato-gastrointestinal cancer
cells and tissues

Hironori Koga

Background: We previously identified 14 variants of T-cell factor (TCF)-4, a key transcriptional factor in
the canonical Wnt signaling pathway, from human liver cancer cell lines (Exp Cell Res 2011). Functional
analysis of the variants demonstrated that the SxxSS motif played crucial roles in high tumorigenicity,
resistance to hypoxia (PLoS ONE 2012), and EMT (Liver Int 2013). These findings suggest that
expression levels and patterns of TCF-4 variants tightly regulate diverse phenotypes of cancer cells. We
have now developed a novel RT-PCR system to quantitatively evaluate TCF-4 variant expressions using
the peptide nucleic acid (PNA)-directed PCR clamping method.

Aim: To assess mRNA expression levels of TCF-4 variants in hepato-gastrointestinal cancer cell lines and
colon cancer tissues, focusing on TCF-4J and TCF-4K with the presence (K) or absence (J) of the SxxSS
motif.

Methods: The thirteen cell lines used in this study were as follows: seven liver cancer; one fetus-derived
immortalized hepatocyte; one gastric cancer; two pancreatic cancer; and two colon cancer cell lines. The
liver cancer cell lines HAK-1A and HAK-1B are clonally sister cell lines. Sets of three forward primers
and four reverse primers were used to generate templates for quantitative PCR (qPCR), and three
fluorescence (FAM and Cy5)-tagged primers were applied to detect each variant. Thirty-nine resected
human cancer and non-cancerous tissue pairs were used in the IRB-certified study (No. 19192).

Results: All TCF-4 variants except TCF-4M and TCF-4X were specifically and reproducibly detected and
quantified. Cancer cells derived from the colon and stomach highly expressed the TCF-4 variants, showing
the highest expression in TCF-4J, while cancer cells from the liver and pancreas showed relatively lower
expression. There was no remarkable difference in the expression profile of TCF-4 variants between
HAK-1A and HAK-1B. In colon cancer tissues, TCF-4J was significantly more expressed than TCF-4K.
Conclusion: Although the variants had been identified from liver cancer cells, they were universally
expressed in cells of other organs. TCF-4J, a variant responsible for aggressive cell phenotype, was
prominently found in cancer cells of the digestive tract, where the canonical Wnt signal pathway is known
to be constitutively active. A similar variant profile between two liver cancer cell lines with identical
clonal origin suggests that the variant pattern in the cells reflects organ-specific traits rather than dynamic

phenotypic changes during cancer cell dedifferentiation.
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HAKD & & O'KMCH-1#ifa#k TlE. Res |C K B HFAIBIE~ DO M LR E IR O o N h > 7,

In vivo ICHEWT, NCD B TIIEMFZRDHT. &2 TH Y7 X TNAS score DEEFIZF0 S TH-
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BRNEZRDT, SOICEGHERE TIE, vehicleBEH &R L TH/ KREEB LS OCMBHRIL X T
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Resmetirom reduces histological tumor volume in a MASH related HCC mouse
model

Toru Nakamura, Atsutaka Masuda, Hiroyuki Suzuki

Background: Resmetirom (Res), a thyroid hormone receptor-p agonist, was approved by the U.S. Food
and Drug Administration in 2024 as the first pharmacological treatment for metabolic dysfunction-
associated steatohepatitis (MASH). Although phase 3 clinical studies have demonstrated that Res
decreases hepatic lipid accumulation and improves liver fibrosis, its influence on liver carcinogenesis,
particularly its direct effects on tumor cells, has not been fully clarified. In this study, we examined
THR-0/p and SLCO1B1 expression, as well as the proliferative response to Res, in multiple hepatocellular
carcinoma (HCC) cell lines. We also investigated the effects of Res on MASH pathology and liver
tumor-related features using STAM mice, a diabetic high-fat diet-based model of MASH-associated
hepatocarcinogenesis.

Methods: For the in vitro experiments, THR-o/f and SLCOIB1 mRNA expression was assessed by
real-time PCR in 11 HCC cell lines: HAK-1A, HAK-1B, HAKS, HepG2, HuH7, KYN-1, KYN-2, PLC,
KMCH-1, KMCH-2, and HLF. Cell lines with different THR- and SLCO1B1 expression profiles were
exposed to Res at concentrations of 0-5,000 nmol/L, and cell proliferation was evaluated. For the in vivo
experiments, diabetes was induced by subcutaneous streptozotocin injection on postnatal day 2. From 4
weeks of age, mice were fed either a normal chow diet (NCD) or a high-fat diet (HFD32). Beginning at
6 weeks of age, HFD32-fed mice were assigned to the vehicle group, Res 3 mg/kg group, or Res 5 mg/
kg group. Macroscopic and histological assessments were performed at 16 weeks of age. The expression
of Thra, Thrb, and Slcolb2 was also analyzed in liver tumor nodules to evaluate heterogeneity in receptor
and transporter profiles among individual tumors.

Results: In vitro, KYN-1, HepG2, and HAKS cells showed relatively high expression of both THR-a
and THR-B, whereas HLF, KMCH-1, and KMCH-2 cells showed low THR-B expression. SLCO1B1
expression differed among cell lines, and the proliferative effects of Res could not be accounted for
by THR-B expression alone. In KYN-1 cells, a THR-B-high cell line, Res significantly increased cell
proliferation even at a low concentration of 50 nmol/L. In contrast, no clear proliferative changes were
observed in HAKS or KMCH-1 cells after Res exposure.

In vivo, no steatosis was observed in the NCD group, and all mice in this group had a total NAS score
of 0. In contrast, HFD32-fed vehicle-treated mice developed hepatic steatosis, whereas Res-treated mice
showed a significant improvement in NAS score. In the high-dose Res group, the liver-to-body weight
ratio and plasma total cholesterol level were significantly lower than those in the vehicle group. Liver
surface nodules were observed in 2 of 6 mice in the NCD group and in all 6 mice in the vehicle group. In
the high-dose Res group, both the number of liver surface nodules measuring >2 mm and the sum of their
maximum diameters tended to decrease. Serum alpha-fetoprotein (AFP) levels also showed a downward
trend after Res treatment. Immunohistochemical analysis using anti-glutamine synthetase (GS) and anti-
AFP antibodies further demonstrated that the number of GS and AFP-positive tumors per unit area was

significantly reduced in the high-dose Res group compared with the vehicle group. Analysis of liver tumor
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nodules revealed intertumoral variability in Thra, Thrb, and Slcolb2 expression.

Conclusion: Res improved MASH histology and reduced the amount of histologically defined tumor
lesions in STAM mice with MASH-associated hepatocarcinogenesis. However, its effects on tumor
cells were not uniform, suggesting that cellular responses to Res may vary according to the cellular

environment, including THR isoform balance and uptake-transporter expression.

NIVRXRETIVELRAFOLOYR 70 —F v—+

Mouse model and resmetirom effects flowchart
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Investigation of the Mechanisms by Which Ex vivo Expanded CD34* Cell
Transplantation Ameliorates Liver Fibrosis in a Mouse Model of MASH

[Background]

We have previously demonstrated, using disease-model animals, that transplantation therapy with cultured
bone marrow-derived CD34" cells exerts anti-fibrotic and anti-inflammatory effects in chronic liver
injury. In metabolic dysfunction-associated steatohepatitis (MASH), hepatocellular injury, oxidative
stress, chronic inflammation, and fibrosis progress in a complex and interrelated manner, eventually
leading to liver cirrhosis and hepatocellular carcinoma. However, it remained unclear whether CD34"
cell transplantation could alleviate fibrotic liver injury in MASH, and what types of immune responses or
alterations in the hepatic microenvironment might be involved in its mechanism of action. In the present
study, we investigated the therapeutic effects and molecular mechanisms of cultured bone marrow-derived
CD34" cell transplantation using a CDAHFD60-fed mouse model of MASH.

[Methods)

MASH model mice were generated by feeding a choline-deficient, L-amino acid-defined, high-fat diet
containing 60 kcal% fat (CDAHFD60). Mice fed the diet for 12 weeks were evaluated as a mild fibrosis
model, whereas those fed the diet for 20 weeks were evaluated as a severe fibrosis model. Bone marrow-
derived CD34" cells were expanded ex vivo and transplanted into MASH model mice. Liver fibrosis was
assessed by Sirius red staining, the number of aSMA-positive cells, hepatic hydroxyproline content, and
the expression of fibrosis-related genes. Liver injury and oxidative stress were evaluated using serum ALT
levels, TUNEL staining, and 8-OHdG staining. In addition, liver tissue RNA-seq analysis was performed
to examine changes in gene expression induced by CD34" cell transplantation. Furthermore, using samples
derived from the same severe fibrosis model, whole-liver RNA-seq was compared with RNA-seq of
CD146-positive cells, namely the LSEC-rich fraction, to perform an extended analysis of changes in the
whole liver and in the hepatic microenvironment, including liver sinusoidal endothelial cells.

[Results]

In CDAHFD60-fed MASH model mice, liver fibrosis, hepatocellular injury, oxidative stress, and enhanced
inflammatory immune responses were observed. Transplantation of cultured bone marrow-derived
CD34" cells attenuated liver fibrosis in the severe fibrosis model. Specifically, fibrosis-related parameters,
including the Sirius red-positive area, the number of aSMA-positive cells, hepatic hydroxyproline
content, and the expression of Collal and Timpl, were improved. In addition, decreases in serum ALT
levels, TUNEL-positive hepatocytes, and 8-OHdG staining were observed, indicating that CD34" cell
transplantation also alleviated hepatocellular injury and oxidative stress.

Liver tissue RNA-seq analysis identified “defense response to virus” as the most strongly suppressed Gene
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Ontology category following CD34" cell transplantation. In addition, innate immune-related responses
centered on the RIG-I-like receptor / Irf7 / Statl / Cxcl10 axis were suppressed. The reduction in CXCL10
expression was considered to be associated with decreased hepatic recruitment of inflammatory immune
cells, including macrophages, T cells, and NK cells.

Furthermore, the expression of gene groups involved in extracellular matrix formation, collagen
production, hepatic stellate cell activation, and fibrosis progression was also suppressed by CD34" cell
transplantation. In particular, the reduced expression of fibrosis-related genes such as Collal, Colla2,
Col3al, Acta2, Timpl, and Tgfbl was consistent with the improvement in histological fibrosis, aSMA-
positive cells, and hepatic hydroxyproline content. These findings suggest that CD34" cell transplantation
may alleviate liver fibrosis and liver injury by suppressing abnormal innate immune activation in the
MASH liver and by reducing the expression of fibrosis-related genes.

In addition, as an extended analysis using samples derived from the same model, whole-liver RNA-
seq was compared with RNA-seq of the LSEC-rich fraction. Whole-liver RNA-seq confirmed changes
reflecting overall hepatic inflammation, fibrosis, hepatocellular injury, and immune cell infiltration. In
contrast, RNA-seq of the CDI146-positive LSEC-rich fraction suggested changes related to the hepatic
microenvironment, including liver sinusoidal endothelial cells, which may be difficult to capture by whole-
liver analysis alone. In particular, this analysis was positioned as a method capable of detecting cell-type-
selective changes related to innate immune responses, IFN-related responses, redox regulation, metabolic
stress, mitochondrial function, and vascular endothelial homeostasis.

[Conclusion)

In a mouse model of MASH, ex vivo expanded CD34" cell transplantation alleviated liver fibrosis,
hepatocellular injury, and oxidative stress. The underlying mechanisms may involve not only suppression
of abnormal innate immune activation centered on the RIG-I-like receptor / Irf7 / Statl / Cxcll0 axis,
but also suppression of fibrosis-related gene groups involved in collagen production, hepatic stellate cell
activation, and extracellular matrix formation. In addition to whole-liver analysis, extended analysis using
the LSEC-rich fraction suggested that the effects of CD34" cell transplantation may be accompanied
not only by improvement of inflammation and fibrosis in the whole liver, but also by changes in innate
immune responses and metabolic stress responses within the hepatic microenvironment, including liver
sinusoidal endothelial cells. Future studies will aim to identify candidate responsible molecules in LSECs
and to examine the interaction between CD34" cells and LSECs, endothelial cell-protective effects under
lipotoxic conditions, and mechanisms regulating innate immune responses in vitro and in vivo, ultimately

leading to the exploration of cell-free therapeutic targets independent of cell transplantation.
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Development of a Non-invasive Early Detection Method for Pancreatic Cancer
Using Stool-derived Exosomal microRNAs

Takahiko Sakaue, Hideki Iwamoto, Toru Nakamura, Hironori Koga

Pancreatic cancer has a very poor prognosis, and early detection and treatment are essential. We previously
identified two pancreatic cancer-specific exosomal microRNAs, Ex-miR-4516 and Ex-miR-4674, in
pancreatic juice and reported that they showed better diagnostic performance than pancreatic juice
cytology (Gastro Hep Adv. 2024; 3:761-772).

In this study, we further evaluated the diagnostic value of these Ex-miRs in pancreatic juice and serum and
also focused on stool-derived Ex-miRs as a more non-invasive testing method. In pancreatic juice, Ex-
miR-4516 and Ex-miR-4674 showed good diagnostic performance, and their combination with pancreatic
juice cytology improved the sensitivity to 93.3%. In serum, Ex-miR-4516 showed high sensitivity in
pancreatic cancer cases, including early-stage disease, and its expression level decreased significantly after
curative surgery.

In addition, we successfully extracted exosomes from stool samples of patients with pancreatic cancer
and healthy controls and confirmed their presence by nanoparticle tracking analysis (NTA). Small RNA
sequencing of stool-derived samples has now been completed, and we are currently identifying and

validating candidate microRNAs that may be useful for pancreatic cancer diagnosis. Stool-based Ex-miR
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analysis may become a promising non-invasive method for the early detection of pancreatic cancer.
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Elucidating the Obesity Paradox in Tumor Immunity

Toshimitsu Tanaka, Hironori Koga

Background and Objective: Immune checkpoint inhibitors (ICIs) are an important treatment option for

advanced gastric cancer, but reliable biomarkers for predicting response remain limited. ICIs are thought
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to affect not only cytotoxic T lymphocytes (CTLs) but also the broader tumor microenvironment.
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Although obesity is associated with increased cancer risk and mortality, it may paradoxically improve
treatment outcomes. We previously showed that intramuscular adipose tissue (IMAT) may influence
the efficacy of ICI therapy in advanced gastric cancer, but the underlying mechanism remains unclear.
This study will use RNA-seq to comprehensively analyze the effects of adiposity on the tumor
microenvironment, identify molecules involved in immune exhaustion, and evaluate their potential as

prognostic factors or biomarkers.

Materials and Methods: (1) We will perform immunohistochemical analysis of immune-related cells and
molecules (PD-L1, CD8, CD3, CDl11c, F4/80, and NK1.1) in tumor tissues from 60 patients with advanced
gastric cancer treated with IClIs. Patients will be stratified into high-IMAT and low-IMAT groups to
evaluate the relationship between IMAT status and the tumor immune microenvironment. (2) We will use
a high-fat xenograft mouse model to validate the clinical findings. Gastric cancer cells will be implanted
subcutaneously into NOD/SCID mice fed either a high-fat or normal diet, followed by treatment with anti-

PD-1 or anti-PD-L1 antibodies to assess antitumor efficacy.

Conclusion and Future Direction: This year, we steadily reinforced the foundation for analyses using
human clinical specimens. We reviewed the correspondence among clinical data, imaging data, and
stored specimens, refining the criteria for case selection to enhance analytical accuracy. We also obtained
approval from the Kurume University Ethics Committee (August 25, 2025) and completed preparation of
the antibodies required for immunohistochemical analysis. We are currently selecting eligible specimens in
collaboration with the pathology department and will then begin immunostaining to clarify the relationship

between obesity-related factors and the tumor immune microenvironment.

Figurel #F3HIEK
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Overview of Research Activity

Chairperson: Jun Akiba

The Department of Pathology is conducting comprehensive research on liver tumors, with a particular

focus on primary liver cancers, including hepatocellular carcinoma, combined hepatocellular-
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cholangiocarcinoma, and intrahepatic cholangiocarcinoma. Our research has encompassed a broad range
of topics, including the mechanisms of hepatocarcinogenesis in the setting of chronic liver injury caused
by viral etiologies (hepatitis B and C viruses) as well as non-viral conditions such as MASLD/MASH; the
molecular mechanisms underlying portal vein invasion and metastasis in HCC; the pathogenesis and
diagnostic marker development for liver cancers; genetic alterations in liver cancers; and basic research on
molecular-targeted therapies and novel therapeutic strategies for liver cancer.

A major strength of our research program lies in the extensive resources accumulated over more than 30
years. We have systematically collected and maintained a comprehensive archive of more than 3,000
surgically resected liver tumor cases, including formalin-fixed paraffin-embedded tissues from both tumor
and non-tumor regions, frozen tissue specimens, and detailed clinicopathological data. These resources
provide a robust platform for integrative analyses combining pathological findings with molecular
biological data.

In terms of analytical approaches, in addition to conventional histopathological evaluation, including
hematoxylin and eosin (H&E) staining and immunohistochemistry, we have recently expanded our
research to include high-resolution analysis of the tumor microenvironment using spatial transcriptomics.
Preserving spatial information enables us to investigate intratumoral heterogeneity, the localization of
immune cell populations, and the molecular characteristics of the perivascular microenvironment, thereby
providing new insights into the biological features of liver cancer that cannot be captured by conventional
bulk analyses.

We have also initiated novel pathological investigations using tissue-clearing techniques combined with
three-dimensional imaging. These approaches allow three-dimensional visualization of vascular
architecture, lymphatic networks, and neural distribution within and around tumors, enabling detailed
analysis of their spatial relationships and interactions with cancer cells. Through these studies, we aim to
deepen our understanding of tumor progression mechanisms, including angiogenesis, lymphatic
dissemination, and perineural invasion in liver cancer.

Furthermore, we are incorporating Al-assisted digital pathology image analysis to establish a next-
generation pathology research platform. By quantitatively analyzing morphological features extracted
from histopathological images and correlating them with molecular alterations, clinical outcomes, and
therapeutic responses, we aim to develop more objective and biologically informative pathological
assessments.

Through the integration of pathological morphology, molecular pathology, three-dimensional structural
analysis, Al-based image analysis, and functional cellular studies, we seek to elucidate the biological
behavior of liver cancer, the complexity of the tumor microenvironment, and the mechanisms underlying
therapeutic resistance. Ultimately, our goal is to translate pathology-driven discoveries into more precise

and personalized diagnostic and therapeutic strategies for patients with liver cancer.
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Impact of metabolic dysfunction-associated steatotic liver disease on risk
factors for recurrence following resection of early-stage oral squamous cell
carcinoma

Background: Steatotic liver disease (SLD) and metabolic dysfunction—associated steatotic liver disease
(MASLD) have been increasingly recognized as systemic conditions associated with extrahepatic diseases.

However, their relationship with oral cancer remains unclear.

Aims: This study aimed to investigate the association between SLD/MASLD and the risk of postoperative

recurrence in oral cancer.

Methods: We retrospectively analyzed 93 patients with oral squamous cell carcinoma (OSCC) who
underwent local resection at our facility between 2017 and 2024, including Tis (carcinoma in situ, n = 24)
and T1 tumors (maximum diameter < 2 cm and depth of invasion < 5 mm, n = 69). The mean age of
patients was 68.3 years, with 49 males and 44 females; 21 had history of smoking and 20 reported alcohol
intake. The hepatic steatosis index (HSI) was used to assess SLD, and HSI >30 was defined as SLD.
Metabolic factors and laboratory data were obtained from preoperative records. In addition,
immunohistochemical analyses for CD3, CDS8, and PD-1 were performed in 78 resected specimens

excluding decalcified samples, and tumor-infiltrating lymphocytes were quantified.

Results: Fifty patients were classified into the SLD group (HSI >30) and 43 into the non-SLD group.
MASLD was present in 32 patients (74.42%) within the SLD group. No significant differences were
observed between MASLD and non-MASLD groups regarding age, sex, smoking, T classification, or
margin status. Body mass index (p < 0.01), alcohol consumption (p < 0.01) and lymphocyte counts in
peripheral blood (p = 0.02) were significantly higher in the MASLD group compared to the non-MASLD
group. In multivariate analysis for recurrence after resection, MASLD (HR 3.78, p < 0.04), and positive
surgical margins (HR 4.75, p < 0.01) were identified as significant risk factors (Table 1). Recurrence-free
survival (RFS) was significantly shorter in patients with MASLD (p < 0.01) compared to patients with
non-MASLD (Figure 1).In all patients including the MASLD group and the non-MASLD group, HSI was
positively correlated with lymphocyte counts in peripheral blood (r = 0.27, p < 0.01) and was negatively
correlated with the neutrophil count/lymphocyte count ratio in peripheral blood (r = -0.36, p < 0.01). In
addition, HSI was positively correlated with CD3+ (r = 0.24, p = 0.03) and CD8+ (r = 0.23, p = 0.04)
lymphocyte counts, as well as PD-1+ cells (r = 0.23, p = 0.04) in the tumor tissues. PD-1+ cell counts in
the tumor tissues tended to be higher in the MASLD group than in the non-MASLD group (p = 0.07).

Conclusion: MASLD may be a risk factor for postoperative recurrence in early-stage OSCC. MASLD is

associated with immunoinflammatory responses within the tumor microenvironment and is involved in

patient prognosis.
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Division of Molecular Targeted Therapy

Tomoya Sudo, Division Chief

The Division of Molecular Targeted Therapy within the Advanced Cancer Research and Treatment Center

is composed of ten departments: the Respiratory, Neurology, and Rheumatology/Internal Medicine Group;
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Gastrointestinal Surgery Group; Hepato-Biliary-Pancreatic Surgery Group; Gynecology Group;
Neurosurgery Group; Orthopedic Surgery Group; Radiology Group; Hematology and Medical Oncology
Group; Pathology Group; and the Hospital Pathology Group.

While this structure has been in place for some years, reorganization of the Division is currently underway.
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In recent years, university hospitals in Japan, including national universities, have been facing a severe
financial crisis. Although economic activities have resumed following the COVID-19 pandemic, subsidies
to medical institutions have been substantially reduced, resulting in approximately 90% of healthcare
facilities operating at a deficit. In addition, there has been a marked decline in the number of surgeons.
These two major trends have made it extremely difficult to sustain research activities that require

substantial funding and manpower.

Under these circumstances, the future direction of the Division of Molecular Targeted Therapy has become
an important issue. Meanwhile, as highlighted last year, the number of cases undergoing the
comprehensive genome profiling (CGP) test—introduced into clinical practice to guide cancer treatment

strategies—has steadily increased, leading to the accumulation of data across a wide range of cancer types.

While innovative research that is distinct from clinical practice remains important, the vast amount of
genetic variant data generated from CGP testing can provide critical insights into the biomolecular
characteristics of malignant diseases within the region. We are convinced that this represents an important
resource for optimizing regional healthcare in the future. Accordingly, the Division of Molecular Targeted
Therapy is shifting toward a new research framework that prioritizes the extraction of biological markers,
functional analyses, and the identification of novel therapeutic targets based on CGP-derived variant data,

in order to enable more efficient allocation of limited research resources and personnel.
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Impact of Chemotherapy Exposure on Tumor Mutation Burden in Advanced
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Colorectal Cancer

Purpose
The determinants of tumor mutation burden (TMB) in microsatellite-stable (MSS) colorectal cancer (CRC)

remain unclear. This study examined the impact of clinical, environmental, and genomic factors on TMB
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in advanced CRC using comprehensive genomic profiling (CGP).

Materials and Methods
Eighty-eight patients with advanced or recurrent CRC who underwent CGP were analyzed and compared
with 701 MSS CRC cases from a public dataset. Associations between TMB and clinicopathological,

environmental, and genomic factors were evaluated.

Results

The number of prior chemotherapy regimens showed a significant association with higher TMB. No
associations were observed between TMB and alcohol use, smoking history, or specific chemotherapeutic
classes. Although variants in POLE or POLD1 were detected, all were non-pathogenic and were not linked
to elevated TMB. The top three most frequent genes were consistent with those in the public dataset,

although variant frequencies were higher in this cohort.

Conclusion
In MSS TMB-high CRC, elevated TMB may reflect cumulative treatment-related effects rather than
intrinsic hypermutagenic mechanisms, highlighting the need to interpret TMB in the context of therapeutic

history.

TMB fEIZH L TEEA RIT L2 RT & OfElT
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Current state of cancer gene panel testing for patients with metastatic and
recurrent breast cancer at Kurume University Hospital

Background : The clinical use of cancer gene panel (CGP) tests such as Foundation One™ has been

covered by the social insurance system in Japan since 2019. CGP has the potential to refine therapeutic
strategies for patients with refractory metastatic cancer who have completed standard treatment, and guide
clinical decisions tailored to the molecular profile of the tumor. We analyzed the CGP data from patients

with metastatic and recurrent breast cancer (mrBC) in our hospital and compared it with public databases.

Methods : We analyzed gene mutations in 42 patients with refractory mrBC who underwent CGP from

2019 to 2023 and conducted exploratory research on the morphology and characteristics of each gene

mutation in these mrBC patients by comparing the CGP data at our hospital with published CGP data.

Results : The biological subtypes of mrBC patients in this study included 8 Luminal A, 21 Luminal B, 9

Triple negative, and 4 HER2. Approximately 60% of all gene mutations were single nucleotide variant
(SNV). The two most frequent gene mutations were TP53 and PIK3CA, followed by NOTCH1, ROSI,
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and DNMT3A. Apart from the top two gene mutations, the others were quite different from those in the
published data. The frequency of gene mutations in TP53 and PTEN was significantly higher, and the gene
loci where mutations were observed were also different from those in the published data. A unique mutant
locus that is thought to be a hotspot was identified in NOTCHI1. These findings suggest that several gene

mutations may occur simultaneously.

Conclusion : Our results indicated that the gene variant alteration of patients with mrBC in our medical

care area may differ from the published data and may reflect regional characteristics of gene mutations.
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Impact of breast reconstruction on quality of life in breast cancer patients
following nipple-sparing mastectomy

80



Introduction: We conducted a cohort study to assess the postoperative satisfaction and quality of life (QOL)
in patients with breast cancer who underwent nipple sparing mastectomy (NSM) with or without breast

reconstruction, using the BREAST-Q questionnaire.
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Material and Methods: This retrospective cohort study included 74 patients who underwent NSM between
December 2016 and December 2022. Of these, 43 underwent immediate reconstruction with either a tissue
expander or silicone implant (BR group), while 31 declined further reconstructive procedures (NBR
group). Patient-reported outcomes were assessed using the BREAST-Q questionnaire, focusing on
postoperative satisfaction and QOL. Subgroup analysis was performed based on preoperative breast

volume.

Results: There was no statistically significant difference in overall postoperative satisfaction or QOL
between the BR and NBR groups. However, within the NBR group, patients with smaller preoperative
breast volumes reported higher BREAST-Q scores in domains such as psychosocial well-being and sexual

well-being, compared to those with intermediate volumes.

Conclusion: NSM without reconstruction may achieve patient satisfaction and QOL outcomes comparable
to NSM with reconstruction. Furthermore, among patients forgoing reconstruction, those with smaller
preoperative breast volumes may experience enhanced psychosocial and aesthetic satisfaction compared to
patients with intermediate volumes. These findings support the importance of individualized surgical

decision-making based on preoperative breast characteristics and patient preferences.
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Genomic characteristics of ER+HER2- breast cancer patients who experienced
recurrence after 5 years

Background: Compared to other solid tumors, breast cancer can exhibit recurrence even five years after
treatment. In particular, ER+HER2- breast cancer is known to have a higher incidence of late recurrence
compared to HER2+ and TNBC types. However, the clinical and genomic characteristics associated with
late recurrence remain unclear, and various studies are currently underway to elucidate these

characteristics.

Patients: We retrospectively analyzed existing data from fifty-one patients who underwent comprehensive
genomic profiling (CGP) testing at our hospital from 2019 through March, 2026. Patients with
ER+HER?2-, clinical stagel-IIIC breast cancer were divided into two groups: a study group consisting of
13 patients who experienced recurrence more than 5 years after initiation of treatment, and a control group

consisting of 14 patients who experienced recurrence within 5 years.

Result: The median age was 54 years in the study group and 50.5 years in the control group. The mean
time to recurrence was 8 years and 11 months in the study group, and 2 years and 9 months in the control
group. The two most common gene mutations in the study group were PIK3CA (46%) and TP53 (23%),
with hotspot mutations such as PIK3CA (E545K, H1047, E525K) being particularly prominent. The
control group showed mutations in PTEN (35%), PIK3CA (28%) and ESR1 (21%).

Conclusion: PIK3CA mutation was observed in both groups; however, differences in hotspots such as
E545K, H1047, ES25K between the two groups were suggested.
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Clinicopathological analysis of the factors associated with liver metastatis in
pancreatic neuroendocrine tumors

[Background]

In the 2019 WHO classification system, pancreatic neuroendocrine neoplasm (PNEN) is graded into Grade
1/2/3 (G1/2/3) and neuroendocrine carcinoma is graded based on the degree of tumor differentiation and
proliferation. NEN G1/2 is generally considered to have a relatively good prognosis. However, some cases
diagnosed with NEN G1/2 demonstrate a poor prognosis. Though liver metastasis is considered to be a
prognostic factor of PNEN, the mechanism of liver metastasis remains unclear. Therefore, the present

study aimed to evaluate the factors associated with liver metastasis in PNEN.

[Materials and Methods]

The study consisted of 51 patients in whom pancreatic resection was performed at our institute between
January 2006 and December 2021. All cases were pathologically diagnosed as PNEN based on the
resected specimens. Patients were divided into two groups according to the presence or absence of liver
metastasis. All specimens were evaluated using HE staining, EVG, D 2- 40, HIF- la and CD 34

immunohistochemical staining. We analyzed the clinicopathological factors related to liver metastasis.

[Results]
The number of cases in each group were as follows; G 1: 34 cases, G 2: 11 cases, G 3: 1 case,
neuroendocrine carcinoma: 3 cases, and mixed neuroendocrine non-neuroendocrine neoplasm (MiNEN): 2

cases. Twelve patients developed liver metastasis (G1: 3 cases, G2: 3 cases, G3: 1 case, NEC: 3 cases, and
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MINEN: 2 cases). Of the patients with liver metastasis, 9 patients showed venous invasion and 6 patients

showed lymphatic invasion. A correlation was found between liver metastasis and venous invasion and
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lymphatic invasion, and Firth logistic regression multivariate analysis showed that venous invasion
(P=0.0156, odds ratio 13.848) was an independent risk factor for liver metastasis. We are now in the
process of analyzing the correlation between liver metastasis and HIF-1a and CD34, which are angiogenic

factors.
[Conclusion]

The presence of venous invasion was an independent risk factor for liver metastasis. Such cases might

have higher risk of liver metastasis, and require appropriate postoperative follow-up.
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Does exercise therapy help prevent the progression of bone metastases ?

It has been reported that muscles produce various myokines and miRNAs in response to exercise. In recent
years, numerous studies have demonstrated that exercise has a positive impact on survival outcomes in
cancer patients. However, exercise is often difficult to perform in cases of bone metastases that cause
musculoskeletal impairment. In this study, we measured the effects of aerobic and resistance exercise on
survival outcomes in a mouse model of lung cancer bone metastasis, as well as the myokines and miRNAs
involved, to clarify the basis for extending survival through exercise therapy in clinical cases of bone

metastasis.

Materials and Methods: Under inhalation anesthesia, 1 x 10° lung cancer cells (HARA-B cells) were

injected into the tibia of 4-5-week-old female BALB/c nu/nu nude mice. Spontaneous physical activity
was measured using an infrared beam sensor-based activity monitor from Synfactory Co., Ltd.

Comparisons were made among three groups: the non-bone metastasis group, the bone metastasis non-
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exercise group, and the bone metastasis exercise group. Blood samples and tissue samples were collected

at 4 weeks, and tumor tissue was harvested from the tibia.
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For the blood samples, serum RNA will be verified via electrophoresis, and quality will be assessed based
on the presence of rRNA peaks (18S/28S) and high-molecular-weight RNA signals. We plan to evaluate
the expression of relevant miRNAs and myokines and confirm their roles using Kyoto Encyclopedia of
Genes and Genomes (KEGG) pathway enrichment analysis. We will measure the size and weight of the
formed tumors to assess the effects of exercise. Furthermore, we will maintain the bone metastasis model

for an indefinite period and compare prognoses based on the presence or absence of exercise.
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7-RT-qPCR, B L O23fFEHI x5 & L - EEBMIEFEETHEZORBINERINT, I HIC,
BIBXIEZ & S 1% LEGH ~° atypical LEGH TH — &[54 ZRH7=Z & HH. PGC 1L GAS DZ
Miv~—Hh—CLTERTHD ERAKIC, WRER~ADES L "R I N7, IR T, Ingenuity
Pathway Analysis (IPA) (& Y GAS TIZEHOF F—EEUEI S E->TWVWE I ENFRIE N,
ZDHR THRET WNBLRAEIENE L TFLE LT, GAS BEMIEKRICH T 2 RFIBRZHABKR T
I, RETBEEFIN Y X7 7 F v % LA 2 HAETEIHI SR Z R L, Fl-aERKE L TOH
BEMEARE N, T HIC, CDX B L UPDX ET/MICEWTHRET HEIC L Y EELRIESIBIEL
FINRZ T, Kib7 B L UpERK HIBET LHEF I N/ &5 . RET signaling 7' GAS DfEE
HIBICEE ST A AlgEEN RS Nz, £7/2. Visium HD ZFAW/=ZHE 7> X7 U 7 b — LENTT
IZ. AI—GASEBNICEWTHEGFRREIO 7 7 A VICHELRRY—H2 R0 7, FIC. ES
WEICIFIETE, BH., RELEREELIBENEBEZEST 27 7 A4 —nEFELTEY,
GASAEICH T BN ZHREN TR INT, SRIF. ThOoDEBMMNEGFRRE T EE L
LT. GAS DEECERBICES T 2REN N A N—BERTFTOREAED, FRABEZNERER
~NEFRLTWCFETH 5,

Transcriptome-based elucidation of the molecular pathogenesis of gastric-
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type endocervical adenocarcinoma and exploration of novel diagnostic and
therapeutic strategies

Gastric-type endocervical adenocarcinoma (GAS) is an HPV-independent subtype of cervical

adenocarcinoma characterized by high treatment resistance and poor prognosis compared with usual-type
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endocervical adenocarcinoma (UEA), although its molecular pathogenesis remains largely unclear. In this
study, we performed comprehensive transcriptomic analyses to clarify the molecular mechanisms of GAS
and identify novel therapeutic targets. mRNA sequencing was conducted using FFPE specimens from
GAS, UEA, lobular endocervical glandular hyperplasia (LEGH), and atypical LEGH, followed by
clustering and DESeq analyses to evaluate differential gene expression among groups. As a result, 14,541
genes showed significant differential expression, and GAS exhibited a clearly distinct gene expression
profile from UEA. Among these genes, pepsinogen C (PGC) was highly and specifically expressed in
GAS. Its expression was validated by RT-qPCR using cell lines and by immunohistochemistry in 23
clinical cases. In addition, partial positivity was also observed in LEGH and atypical LEGH, suggesting
that PGC may serve not only as a diagnostic marker for GAS but also as a molecule involved in gastric-
type tumorigenesis. Furthermore, Ingenuity Pathway Analysis (IPA) predicted activation of multiple kinase
pathways in GAS, among which RET emerged as a promising therapeutic target. Drug sensitivity assays
using a GAS-derived cell line demonstrated that RET inhibitors showed stronger antiproliferative effects
than cisplatin, suggesting their therapeutic potential. Moreover, RET inhibition significantly suppressed
tumor growth in both CDX and PDX models, accompanied by decreased Ki67 and pERK expression,
indicating that RET signaling may contribute to GAS tumor progression. In addition, spatial transcriptomic
analysis using Visium HD revealed marked intratumoral heterogeneity within GAS. Distinct tumor clusters
with different functional characteristics, including proliferation, invasion, and inflammatory responses,
coexisted within the same tumor, suggesting functional diversity in GAS. Based on these spatial
transcriptomic findings, future studies will focus on identifying functional driver genes associated with

GAS progression and invasion to facilitate the development of novel molecular-targeted therapies.

Fig. 1 Transcriptome analyses for GAS

A Unsupervised hierarchical clustering and PCA of transcriptomic profiles, performed for GAS and UEA
(top panel) as well as for GAS, LEGH, and aLEGH (bottom panel). C GSEA showing pathways positively
enriched in GAS compared with UEA (top panel) and in GAS compared with LEGH (bottom panel).
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Fig. 2 Antitumor effects of RET inhibitors in the CDX and PDX models.

A Schematic overview of the GAS CDX model and experimental timeline showing transplantation,
intraperitoneal drug administration, IVIS imaging, and euthanization. B Representative IVIS images of
GAS CDX mice treated with vehicle or vandetanib, along with resected tumors. Photon values were
evaluated at the indicated time points using an IVIS imaging system. C Quantitative analysis of photon
counts of GAS CDX tumors assessed by IVIS imaging following vehicle or vandetanib treatment. D
Quantitative analysis of tumor volumes of GAS CDX tumors measured using calipers during treatment.
Day-37 photon counts and final tumor volumes were compared (for vandetanib, n = 4 and for vehicle, n= 4).
E Representative Ki-67 immunohistochemistry of GAS CDX tumors from vehicle- or vandetanib-
treated mice and quantification of Ki-67-positive cells. Scale bar: 100 pm. F Representative pERK
immunohistochemistry of GAS CDX tumors from vehicle- or vandetanib-treated mice and quantification

of pERK-positive cells. Scale bar: 100 um.

Fig. 3 Spatial heterogeneity in GAS revealed by Visium HD
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miR-145-3p BAE L OHEEBAIC L > TRBI NIz, T ¥ XIVEEREN TlE. MELF #8125 L
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. EMT B3 EmiRNA OZf, B LB AEEINGIMEB/NRIBECEEL TE Y. U/ TH
ERICEU SO CEYEMNICERERZERBREZ IR L TWS,

Clinical and molecular characteristics of MELF pattern invasion associated
with lymph node metastasis in endometrial cancer

Objective: To investigate the clinical significance of microcystic, elongated, and fragmented (MELF)
pattern invasion in early-stage low-grade endometrioid endometrial carcinoma (EEC) and to clarify its

associated molecular and immune microenvironmental features.

Methods: We conducted a single-institution retrospective study of patients with stage T1 low-grade EEC

who underwent primary surgery. Clinicopathological characteristics, including lymph node (LN)
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metastasis, lymphovascular space invasion (LVSI), depth of myometrial invasion (MI), tumor size, and
survival outcomes were compared between tumors with and without MELF pattern invasion. Paired MELF
and non-MELF areas were microdissected from formalin-fixed paraffin-embedded specimens for miRNA
profiling and quantitative RT-PCR validation. Functional analyses were performed in Ishikawa cells
transfected with selected miRNA mimics and inhibitors, followed by western blotting of epithelial—
mesenchymal transition-related proteins. In addition, PD-L1 and FOXP3 immunohistochemistry was
performed in available MELF-positive cases, and whole-slide images were quantitatively analyzed using
QuPath.

Results: MELF pattern invasion was identified in 23 of the 127 patients included in the analysis (18.1%).
MELF-positive tumors showed significantly higher rates of LN metastasis, LVSI, deeper MI, and larger
tumor size than MELF-negative tumors; however, MELF pattern was not an independent prognostic factor.
miRNA profiling demonstrated upregulation of miR-143-5p and miR-145-3p and downregulation of the
miR-200 family in MELF areas compared with non-MELF areas, and these findings were confirmed by
quantitative RT-PCR. In Ishikawa cells, inhibition of the miR-200 family increased ZEB1, TGF-f, and
Vimentin expression and decreased CDHI1 expression; these changes were attenuated by co-transfection
with miR-143-5p and miR-145-3p mimics. Digital image analysis showed significantly higher PD-LI

tumor proportion scores and increased FOXP3-positive stromal cell infiltration in MELF-associated areas.
Conclusion: MELF pattern invasion in early-stage low-grade EEC is associated with adverse

clinicopathological features, EMT-related miRNA alterations, and a localized immunosuppressive

microenvironment, suggesting a biologically distinct invasive phenotype linked to lymphatic spread.
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Clinical Impact of Continuous Dasatinib Administration on the Prognosis of
Patients With BCR::ABL1 Acute Lymphoblastic Leukemia: Result of the
Prospective MRD2014 Study Conducted by Fukuoka Blood and Marrow
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Transplantation Group (FBMTG)

Aim: To assess the efficacy of continuous dasatinib in improving outcomes for adult patients with
BCR::ABL1 ALL.
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Methods: The prospective, multicenter ALL/MRD2014 trial introduced a modified protocol compared to

the MRD2008 trial, incorporating continuous dasatinib use and reduced chemotherapy intensity.

Results: Among the 164 adult ALL patients enrolled (2014-2019), 61 were Philadelphia-positive (Ph+)
(median age 50 years; 38 males, 23 females). Post-induction, 96.7% achieved complete remission (CR).
The 3-year event-free survival (EFS) and overall survival (OS) were 51% and 76%, respectively. Patients
undergoing allo-HSCT in CR1 had improved outcomes, with a 3-year EFS of 64% and OS of 87%. MRD-
negative patients before transplantation exhibited superior survival (EFS: 71% vs. 29%; OS: 94% vs.
57%). Comparison with the MRD200S trial revealed similar outcomes, with the MRD2014 trial achieving
a 3-year EFS of 51% and OS of 76% vs. 52% and 84% in MRD2008. Although not statistically significant,
the MRD2014 trial showed trends of increased relapse (CIR: 39% vs. 26%, p = 0.305) and reduced non-
relapse mortality (NRM: 10% vs. 21%, p = 0.181).

Conclusion: The ALL/MRD2014 trial underscores the importance of MRD status and allo-HSCT in Ph+

ALL. Continuous dasatinib-based regimens offer favorable outcomes in MRD-negative patients.
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Clinicopathological comparison of adult T-cell leukemia/lymphoma arising in
immunodeficiency/dysregulation and de novo cases.

Rare cases of adult T-cell leukemia/lymphoma (ATLL) may arise in an immunodeficiency and
dysregulation (IDD) setting. However, limited data is available regarding ATLL arising in an IDD setting
(IDD-ATLL). In this study, we examined the clinicopathological characteristics of 6 biopsy samples from
IDD-ATLL patients by comparing them with 81 samples from de novo ATLL patients. The ages of IDD-
ATLL patients were 81, 60, 73, 80, 79, 73; the IDD settings were rheumatoid arthritis (RA), liver
transplantation, RA, RA and systemic lupus erythematosus, RA, and systemic sclerosis, respectively. The
drugs used for these cases included methotrexate, mycophenolate mofetil and nintedanib. Regarding IDD-
ATLL, we identified the following new findings; (1) PD-1-TILs were observed significantly more
frequently (average 23.7, median 18.5, range 1-51, P < 0.001); (2) Age>70 patients were observed
significantly more frequently (83.3%, 5 of 6 cases; P = 0.02379); (3) The percentage of CD4-stained
neoplastic cells was observed significantly more frequently (average 78, median 95, range 0-100, P =
0.0441). This is the first report describing the clinicopathological characteristics including tumor immunity
of IDD-ATLL. More detailed studies will clarify the clinical and biological significance of IDD-ATLL.
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Figure. IDD-ATLL O X, &k U m B EBE KR, (A)-(F) Case 1-6 @ HE £ E & [Hodgkin-like,
pleomorphic (nodal T follicular helper cell lymphoma, angioimmunoblastic-like), large, pleomorphic,
small, pleomorphic pattern], (G)-(L) Case 1-6 ® CD4 ZEBHEH(R, Case 5(K) D A#CD4 2%, (M)-(R)
Case 1-6 @ PD-1 ZB&E R, PD-1-TIL #3%& 451,12, 1,11, 25,42 TH %, (S)-(X) Case 1-6 @
PD-L1 & E S, Casel O AnPD-L1GMH,

Figure. Representative histopathological images of IDD-ATLL. (A)-(F) Hematoxylin-eosin staining of
from cases 1 to 6, showing Hodgkin-like, pleomorphic (nodal T follicular helper cell lymphoma,
angioimmunoblastic-like), large, pleomorphic, small, pleomorphic pattern, respectively. (G)-(L) CD4
images of from case 1 to 6. Only case 5 (K) was negative for CD4. (M)-(R) PD-1 images of from case 1 to
6. The counts of PD-1-TIL were 51, 12, 1, 11, 25, 42, respectively. (S)-(X) PD-L1 images of from case 1
to 6. Only case 1 (S) was positive for neoplastic PD-L1, while all other cases were positive for

microenvironmental PD-L1.
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Enhancing the Milan System for Reporting Salivary Gland Cytology through
ancillary testing using liquid-based cytology

1. Background and Objectives
Fine-needle aspiration cytology (FNAC) is an essential diagnostic tool for salivary gland lesions. The

Milan System for Reporting Salivary Gland Cytology (MSRSGC), a six-tiered classification system,
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standardizes cytological reporting and provides an estimated risk of malignancy (ROM) for each category.
Although the MSRSGC recommends ancillary testing, including immunocytochemistry (ICC), reports
regarding its practical clinical application remain limited. This study aimed to investigate the utilization of

ancillary testing across MSRSGC categories and to assess its diagnostic value, particularly in combination
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with liquid-based cytology (LBC). Diagnostic records of salivary gland FNAC cases at Kurume University
Hospital from January 2020 to December 2024 were retrospectively reviewed, and cases classified

according to the MSRSGC were analyzed.

2. Results

Among 321 salivary gland FNAC cases, 131 had histopathological follow-up. Ancillary tests were
performed in 22.1% of cases, most frequently in the categories of SUMP (IVB), Suspicious for
Malignancy (V), and Malignant (VI). ICC provided a definitive histological diagnosis in 37.9% of cases
and a suggestive diagnosis in 27.6%. The ROM for each MSRSGC category was as follows: Non-
Diagnostic (I), 0%; Non-Neoplastic (II), 12.5%; AUS (1Il), 35.7%; Benign Neoplasm (IVA), 0%; SUMP
(IVB), 27.8%; Suspicious for Malignancy (V), 75.0%; and Malignant (VI), 100%. Overall FNAC
sensitivity and specificity were 97.3% and 98.2%, respectively. These findings indicate that ancillary

testing contributes substantially to improved diagnostic confidence and accuracy.

3. Conclusion and Discussion

This study demonstrates that the appropriate application of ancillary testing, particularly ICC, in
conjunction with LBC enhances the diagnostic performance and reliability of the MSRSGC. Broader
implementation of these complementary diagnostic approaches may further improve the accuracy and

clinical utility of salivary gland cytopathology.
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EHTENEZALND,

Assessment of soluble factors as potential biomarkers during immune
checkpoint inhibitor therapy.

Immune cell suppression via immune checkpoint molecules and pathways such as PD-1/PD-L1 are
considered to be immune escape mechanisms in cancer, and treatment with immune checkpoint inhibitors
(anti-PD-1/ PD-L1 and anti-CTLA-4 antibodies) targeting this mechanism has been clinically applied to
patients with various cancers. For the treatment of driver gene-negative non-small cell lung cancer, the
American Society of Oncology reported in 2022 that the 5-year survival rates for the combination of the
CTLA-4 inhibitor ipilimumab and the PD-1 inhibitor nivolumab were 24% for PD-L1 expression of 1% or
greater and 19% for PD-L1 expression of 1% or less. Considering that 20 years ago the 5-year survival
rate was less than 5%, lung cancer treatment has dramatically improved. While long-term survival is now
attainable, there is also the possibility of serious immune-related adverse events such as pulmonary
inflammation and cytokine syndrome. The further clarification of risk factors and biomarkers would be

good news for many clinicians.

We have been studying biomarkers in non-small cell lung cancer treated with immune checkpoint
inhibitors.

(1) Relationship between inflammatory cytokines and treatment response in non-small cell lung cancer

patients treated with immune checkpoint inhibitors (Matsuo, Azuma et al, International J of cancer 2019).

(2) We analyzed the repertoire of B cells and T cells in peripheral lymphocytes in non-small cell lung
cancer patients treated with immune checkpoint inhibitors and found that the diversity of repertoires was

altered by treatment (Nakahara et al. Cancer Immunol Immunotherapy 2021).

We found that the amino acid concentrations of 36 amino acids and their metabolites, the concentrations of
which were confirmed to change before and after treatment, changed due to the activation of immune cells,
and based on this data, we created a prognostic model (Azuma et al. Journal of Immunotherapy of Cancer

Journal of Immunotherapy of Cancer 2022).

These results indicate that immune checkpoint inhibitors affect not only monocytes and lymphocytes, but

also neutrophils, eosinophils, and various other immune response cells.

Using stored specimens from non-small cell lung cancer patients treated with immune checkpoint

inhibitors before and after treatment at our hospital, we analyzed about 200 cytokines and chemokines in
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plasma, which are related to immune response, tumor metabolism, and tumor microenvironment, by
multiplex assay. We are conducting research to clarify which plasma factors from immune-responsive cells
induce various immune-related events, to elucidate their mechanisms, and to identify biomarkers that can

predict immune-related events, hoping to discover biomarkers that can be used in clinical practice.

Although immune checkpoint inhibitors are now in clinical use and are expected to contribute to long-term
survival for non-small cell lung cancer patients, fatal complications from immune-related adverse events,
such as pulmonary inflammation and cytokine syndrome, have become a clinical problem. The
identification of risk factors and biomarkers that can predict immune-related adverse events before
treatment would be good news for many clinicians and is an issue of great scientific interest and social
demand, because it would allow immunotherapy to be administered more safely and avoid the
disadvantages (adverse event complications and excessive medical costs) caused by unnecessary
treatment. In addition, since immune-related adverse events can occur in a wide variety of conditions,
including pneumonia, colitis, pituitary inflammation, thyroiditis, dermatitis, and cytokine syndrome, if we
can predict which immune-related adverse events will appear, we can alert patients and detect immune-
related adverse events at an early stage, leading to early response. This may lead to earlier detection of

immune-related adverse events and help to avoid fatal adverse events.
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Fig.1 Male in his seventies with PPH for pancreatic head cancer on postoperative day 28.
a) Volume-rendered CT image shows a pseudoaneurysm in the left hepatic artery (arrow).
b) Celiac angiography clearly demonstrates the pseudoaneurysm (arrow).

¢) Successful coil trapping was achieved using a coaxial microcatheter system (arrowhead).

Fig.2 Male in his sixties with post-PD hemorrhage for pancreatic IPMN on postoperative day 15.

a) Contrast-enhanced CT demonstrates a tiny extravasation near the pancreaticojejunostomy (arrow).
b, ¢) Celiac and Superior mesenteric angiography show no clear extravasation.

d) Selective angiography of the dorsal pancreatic artery reveals an extravasation in a small branch

(arrow).
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Selective Angiography for Occult Post-Pancreatoduodenectomy Bleeding in
Patients with Pancreatic Head and Duodenal Tumors: An Anatomy-Oriented
Approach

Purpose: Post-pancreatoduodenectomy (PD) hemorrhage is a life-threatening complication that requires
urgent transcatheter arterial embolization (TAE). However, culprit arteries are occasionally occult on non-
selective digital subtraction angiography (DSA), particularly when bleeding originates from small-caliber
arterial branches. This study aimed to investigate the anatomical distribution of culprit arteries and
evaluate the diagnostic impact of an anatomy-based selective angiographic approach for identifying

previously undetected bleeding sources.

Materials and Methods: We retrospectively reviewed 20 patients who underwent 24 TAE procedures for 27
culprit arteries related to delayed hemorrhage after PD between April 2011 and March 2025. All patients
had clinically relevant postoperative pancreatic fistula (ISGPS Grade B or C). Pre-procedural dynamic CT
images (1.25-mm slice) were evaluated for hematoma proximity to the pancreatico-jejunostomy (PJ) site,
extravasation, and identification of the culprit vessel. The angiographic protocol consisted of initial non-
selective DSA of the celiac and superior mesenteric arteries (SMA). If the bleeding source remained
occult, selective DSA was performed using a microcatheter (1.7-2.4 Fr.) targeting the hepatic, pancreatic
(dorsal, great, or transverse), and jejunal arteries based on postoperative anatomy. Technical success

(occlusion of the source) and clinical success (permanent hemostasis within 30 days) were assessed.

Results: The identified culprit arteries (n=27) included the gastroduodenal artery (GDA) stump (n=10),
hepatic arterial branches (n=5), dorsal pancreatic artery (DPA) (n=7), great pancreatic artery (n=l),
transverse pancreatic artery (n=1), and jejunal arteries (n=3). The identification rate of the specific culprit
vessel was 48% (13/27) on CT and 63% (17/27) on initial non-selective DSA. In contrast, selective DSA
performed in 10 procedures where non-selective DSA was inconclusive, and identified the bleeding source
in 9 cases (90%). In one angiographically occult case, empiric embolization of the DPA was successfully
performed based on the hematoma distribution. Embolization devices included coils, NBCA, and covered
stents (VIABAHN). The technical and clinical success rates were 100% and 90% (18/20 patients),

respectively.

Discussion: Bleeding from pancreatic or jejunal arteries is frequently identified only via selective
angiography. This is likely due to the smaller diameter of these vessels, which results in smaller
pseudoaneurysms or extravasation, and the potential for concurrent vasospasm. Understanding
postoperative arterial changes is essential. In Roux-en-Y reconstruction, the proximal jejunum is elevated,
displacing the jejunal arteries ventrally and cephalad. Furthermore, the DPA has frequent anatomical
variations, originating from the splenic artery (41%), common hepatic artery (23%), SMA (18%), or celiac
axis (12%). These vessels may also be sacrificed or displaced due to tumor invasion or surgical ligation (e.g.,
inferior pancreaticoduodenal artery ligation). Our findings suggest that a negative initial non-selective

angiogram does not exclude arterial bleeding. A strategic approach—meticulous CT review
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focusing on the PJ site followed by anatomy-oriented selective DSA—is crucial for identifying these

occult sources.
Conclusion: An anatomy-oriented strategy incorporating selective angiography, and empirical

embolization when appropriate, is essential for the effective management of postoperative hemorrhage

following PD.
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Association of Chromosomal Aberrations with Clinical Findings in Brain
Tumors

Precision medicine is an important topic in cancer therapy. With the recent introduction of molecular
genetic analysis, the diagnosis of brain tumors has become more objective compared to conventional
pathological diagnosis. We intend to apply molecular genetic analysis to brain tumors (mainly gliomas) to
more objectively evaluate the biological grade of the tumor in each case. Specifically, we will analyze
chromosomal aberrations using the SKY method, along with genetic analysis by the OncoPanel , using
brain tumor specimens obtained after surgery at our hospital. In malignant gliomas, a particularly large

number of chromosomal aberrations have been observed, and their biological significance is not known.
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Although it is originally thought that the more chromosomal aberrations are found in a case, the worse the
prognosis is, in fact, the number of chromosomal aberrations is not proportional to the degree of
malignancy. It is thought that cell death probably occurs when the number and quality of chromosomal

aberrations accumulate to a certain degree. In malignant gliomas, chromosome segregation is said to occur
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when the cell division function does not operate normally during tumor growth, but the detailed
mechanism is not known. If chromosome segregation occurs in normal cells, the cells themselves may
function to induce apoptosis if the degree of segregation is severe, but tumor cells may be unable to induce
apoptosis. As a result, chromosome aberrations accumulate, and although the accumulation of
chromosome aberrations is not proportional to the level of mitotic ability, we are investigating whether
there is a relationship between the accumulation of chromosome aberrations and responsiveness to treatment.
We hope to find a relationship between chromosome aberrations and clinical data (correlation with response
to treatment) in cases analyzed by molecular genetics at our hospital, and to further elucidate the biological

characteristics of malignant gliomas.

118



NADFEYFE T IL—T
P ADOEHERCTE ICE ST 238 X 5 = X L OREE & F3ABIEN S F DEEHE

ERE CARAE, KE M. ZREFE R D—. EEFHE.
rE B, FIERE, RHEE. NFES

1. BLoic—EReimEEe oL LICHREaRIZEN D F DHRR
BEOCHCEREIEIRLHAEOLDOD—DTH S, AFRTIE. BEAEDOR LICAITTH
MABRNDFZRRT 2EE2ED TS, /o, NEBEBOAELRAFICETHTH S [EY
THRE2—] O [EREFHARI= v b] OMREIT. ABRKKFELRIRRAEAT L X
—VCEY U TVREERAPFEEEBHLAED S, MIREFEEIE TV D,

2. WRHER
| SRR OBEEEEAIE ST TOENS F ORRMRE

TAMNEBLTWBY- Ry 7 REEGE /78] (YBX]) FEA S E P EFTEHLEIRL
TW2A—LUL a3y I RAA YR NIFO—D2TH b, YBXL IFEE(EHE, mRNA © X >~
N BOREN. DNA BELREEHOMEZRT RV XVETHY, ZLDPAEICEVNT, A
AETEE BEHER EMDABIMMEABSE L TWD IO NTVWS, LD T IIL—TldE b
%ﬁum'l‘iiﬁ{i%Mulﬁdrug resistance 1 (MDR1) OE¥OMEIRA EOMIAR LRI K D H
WHEEICYBX]L WEELREFEZE->TWE I EZHE L7 (Asakuno et al., 1994), & C
YBX1 [FH#EABERICAET 2 XA ML ABHMERF CTH S I E2WEL TWL5S (Kohno et al,
2003), IFEBICHEVTHYBX] ORAREBRAFEARRAFTHH I L 2WEL T3 (Kamura
et al, 1999), x5, F4ldHmiA. YBX1 A UIEEMAZDCyclin AL OFRBAEREL. HHZE
HoOG2MBICERLBEET S & ICL > THFIBIEZ(RET 22 &, kUL MIPEBEBEBICH L
THYBX1 & Cyclin Al OFEBHAEICHBE L TWS Z &%&HE L7 (Murakami et al., 2024), IR
fE. YBX1 OIIEEONAEYFZNRRZDFLNLTHLAICLAEL L, HETHERRINE
RAERZAIHT 22 Z2BRICLTHAREZED TS,

Z 27T, INERMRICEVWTYBX] tHAL TEEZRET 22 XIBZRIET 570
RNA-seq IC & 2 HFERIBIT 21T o 7=o Z DGR, YBX1 FIBINF A Hippo > 7 FILVEEELEFD
YAPLl ¥IR%ZETIHSHZ &% RBH L7, YAPL | Hippo > 7 FIICEBET 2EERZ VRV E
THY., WEFEOFERERRNFTH S I & (Zhang et al, 2011) AWEINTWDE, FAL L
YBX1 & YAPL OB EIC D WTHRET Z 1T > 72 YBX1 O FIRINFIIC L > TIBFEA G S 1L 5 HH A2
T, WMH SNV S B L TYAPL BEERICH L TaWESZM AR L7z GRUIERERT),

119



SEl, FA4IZYBXL OFNHRTRIEIES 7 F /L& LTYAPL OBEEICOWTIEILH THL A
129 %, 5. YAPL A YBX1 DIBJEICEI 5§ 50 FHF DR 2 D, YBX1 ERSEDH7
BNAFT—H—ELTOBREZBEOMICLIZVWEEZ TWS, YBX] OENAE IR
RIGAICE > TWiR WA, JEESU056 AN YBX1 OOFRESR & L THESI N, HEED/CT Y
RXCIREZEAIBRT S 2 EARE SN/ (Tailor et al,, 2021), & 51, FEIE/NEE2AD

120



ZICHBWT, YBX1 #1ZEME LZBRREAENITTHNTHE Y. YBX1 A IIEREOBEEZN D F &
BAHAZEEHEFLTWS, 5%, YBX] A ABEORREICE T CTYBX] OMEIBE(EE ICERE
ICBEAL CERT A HESFICOLWTKRITETTH TN (K1),

M1, INEEAENE L-YBX] ROk REE
YBX1 Wi A EHZICL T, YBX] BEIMRAERTEEDODH. BEAXEET,

Il BEEOFRABZIEDOEREAL

EEERRE (PDAC) FARIBRC{LFEE (mFOLFIRINOX : A% YU SSF>v . 4 U/ TH
v, AT, LR F—=MEEY. TLAYREVERT Y ZFVILOHBLRE) B
ThiTWwah, b FEFEXRIFBLR LB, RERMAHAEED 1 >THY .. BWMAIAFERRNE
EZ LW, 4 DBE|Z. PDAC
oBEBALEEESRICODTTHFLLVE EBE~NOBENHFIMN S AHNAK2ETFICEBR LT
BERBBEIIRAREIGDIIETH (K 2), AHNAK2:B{EZF 12617 kDa DEKEDFTH
b, ZD7=HIZ. PDAC DIEIEPC =
BICELEETI2HBROTFHIERL
T,

K439, BB Y 7HERZZO
PDACEH 3 ZDEPICHBL TH

FIBLTWBII3EBEETEZFOHEN O,
20 DFEARETLFERELZ, £
DHFAQ B X 52, PDAC O FEAECE

121



2. PDAC B#H % 5 (C L 7-RNA-
Seq DIER

122



. PDAC ICBU 22BN’ RESINTNWS, LHL. BERFOREICETZHARBEIEHE
<L RIEZDEBEIZH O N TR,

SBEA4 T, FTEKRMAHNAKZ D FDOEZENDOEAINEFEZIEB > TWABEAZBHSHICL D
5. BEERN L LTOERYE%.EET L. PDACEREDAREA L~ AT THESELTWL (M3),

M3, BEREAEOERSRE K4 MR

4. HiEE
AR IE, B TRt X —0Of £ f— FRATE. Bt KN HARE, &)
bc‘:J[fij LTEDHTWDE, ZTITELRESHT 5,

e
>
i
S8
)
‘o

Discovery of novel biomarkers involved in malignant progression and drug
resistance is contributing to development of novel anticancer therapeutics of

intrinsic importance

In this study, we continued our efforts to discover novel biomarkers in close association with promotion of
drug resistance, tumor growth and metastasis in pancreatic and ovarian cancer. This year we present
several novel findings: (1) expression of YAP1, a Hippo-signaling molecule, is closely associated with
YBXI1, and drugs targeting YAP1 could be useful to suppress YBX1-driver tumor growth. (2) AHNAK2
is widely involved in tumor growth and metastasis, and development of drugs targeting AHNAK?2 are

expected to improve anticancer therapeutics against pancreatic cancer.
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