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Greetings from the Director

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

Director,

Research Center for Innovative Cancer Therapy,
Kurume University

Established in January 1997, the Kurume University Research Center for Innovative Cancer
Therapy is now in its 25th year. During that time, thanks to external support from the Ministry of
Education, Culture, Sports, Science and Technology’s “High-Tech Research Center Development
Project” and “COE Program,” as well as from Kurume University and its staff, we have continued
to disseminate new findings in cancer research both inside and outside the university.

In April 2022, I succeeded Dr. Akira Yamada as Director of the Center. In July, the “Cancer
Vaccine Development Division” will be renamed the “Tumor Immunology Division.” We will
continue to carry out multifaceted cancer research while building a research system that is more in
tune with the times. We look forward to your continued support and encouragement.
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Overview of Research

Akira Yamada, Ph.D.
Former Division chief

The 2021 fiscal year marked the final year of the Kurume University Research Branding Project. The
cancer vaccine project, a major part of the Research Branding Project, has now reached the point where it
has shifted from academic-based research to private sector development, thus clinical studies of Cancer
Vaccines have been concluded and the current projects in our division involve basic research aimed at the
development of new immunotherapeutic modalities for cancer treatment.

Cancer tissues expand every day, however, some part of the cancer tissues experience cell death.
Tumor antigens are released from the dead cells together with cellular components, such as damage-
associated molecular patterns (DAMPs), into the tumor microenvironment. These DAMP molecules
expressed both positive and negative effects on anti-tumor immunity through the modification of the tumor
microenvironment. We are focusing on the role of high mobility group box 1 (HMGB1), a representative
tumor-derived DAMP molecule, in tumor immunity and we have found that HMGB 1 has a negative impact

on anti-tumor immunity.
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AHFFE D % 513 Mol Clin Oncol. 2021. 14(2):29.d0i:10.3892/mc0.2020.2191. IR N7~

Integrity of plasma cell-free DNA as a prognostic factor for
vaccine therapy in patients with endometrial cancer

Endometrial cancer is the most prevalent gynecological cancer in developed countries. Although the
prognosis of endometrial cancer is better than that of other gynecological cancers, the prognosis of
advanced endometrial cancer is still poor and thus new therapeutic modalities, such as immune therapies,
are urgently required. For the further development of new modalities, exploration of new biomarkers is
important. The present study investigated the circulating cell-free DNA (cfDNA) integrity as a ratio of the
necrotic tumor cell-derived long cfDNA fragments to the total dead cell-derived short cfDNA fragments
from genomic Alu elements in patients with advanced endometrial cancer during peptide vaccination
treatment. The results demonstrated that: i) The plasma cfDNA integrity was decreased during the first
cycle of vaccination in patients with endometrial cancer treated with the personalized peptide vaccination,
and ii) the post-vaccination cfDNA integrity levels were correlated with good prognosis. Some of these
findings have been confirmed in other cancers, and thus cfDNA integrity might be an important marker for

future cancer vaccine therapies in general, and might also be applicable for other immune therapies.
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Investigation of factors associated with reduced clinical
benefits of personalized peptide vaccination for pancreatic
cancer

The aim of the present study was to determine the factors associated with reduced clinical benefits of
personalized peptide vaccination (PPV) for pancreatic cancer. Phase II PPV clinical trials comprising 309
(8 non-advanced and 301 advanced-stage) patients with pancreatic cancer were conducted. Two to four
peptides were selected among a set of 31 different peptides as vaccine candidates for personalized peptide
vaccination based on human leukocyte antigen types and preexisting peptide-specific IgG levels, and
subcutaneously injected. The selected peptides were subcutaneously injected. Of the 309 patients, 81 failed
to complete the 1st PPV cycle due to rapid disease progression, and their median overall survival [2.1
months; 95% confidence interval (CI), 1.8-2.7] was significantly shorter than that of the remaining 228
patients (8.4 months; 95% CI, 8.4-9.9; P<0.01). ‘Immune boosting” was defined when IgG levels before
vaccination increased more than 2-fold after vaccination. Immune boosting was observed in the majority of
patients with PPV irrespective of whether or not they received concomitant chemotherapy. Additionally,
patients demonstrating immune boosting exhibited longer survival rates. Although the positive-response rates
and peptide-specific IgG levels in pre- and post-vaccination samples differed among the 31 peptides, patients
exhibiting immune boosting in response to each of the vaccinated peptides demonstrated longer survival
times. Pre-vaccination factors associated with reduced clinical benefits were high c-reactive protein (CRP)
levels, high neutrophil counts, lower lymphocyte and red blood cell counts, advanced disease stage and the
greater number of chemotherapy courses prior to the PPV treatment. The post-vaccination factors associated



with lower clinical benefits were PPV monotherapy and lower levels of immune boosting. In conclusion,
pre-vaccination inflammatory signatures, rather than pre- or post-vaccination immunological signatures,
were associated with reduced clinical benefits of personalized peptide vaccination (PPV) for pancreatic

cancer.
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Integrity of circulating cell-free DNA as a prognostic biomarker
for vaccine therapy in patients with nonsmall cell lung
cancer

Background: Many clinical trials of immune checkpoint blockade-based combination therapies are under
way. Vaccine therapy is a promising partner of combination therapies. We have developed a personalized
peptide vaccination and conducted clinical trials of it in patients with various cancers. At the present time,
we have only a limited number of biomarkers related to the prognosis of vaccine-treated patients. Thus,
new biomarkers are urgently needed.

Methods: In this study, we investigated the plasma cell-free DNA (cfDNA) integrity-a ratio of the necrotic
tumor cell-derived long cfDNA fragments to the total dead cell-derived short cfDNA fragments from
genomic Alu elements-in patients with advanced nonsmall cell lung cancer during treatment with the
personalized peptide vaccination.

Results: We found that (1) the cfDNA integrity was decreased after the first cycle of vaccination, and (2)
the patients with high prevaccination cfDNA integrity survived longer than those with low prevaccination
integrity (median survival time (MST): 17.9 versus 9.0 months, respectively; hazard ratio (HR): 0.58, p =
.0049). A similar tendency was observed in postvaccination cfDNA integrity (MST: 16.4 vs 9.4 months;
HR: 0.65,p = .024).

Conclusions: These results suggest that cfDNA integrity is a possible prognostic biomarker in patients

treated with the personalized peptide vaccine.
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AWML D B R 1E Exp Ther Med. 2021. 22(2):905. doi: 10.3892/etm.2021.10337.12/A"F& X1
7o

Plasma level of prostate related-antigen peptide-reactive
IgG is a prognostic factor of patients with breast cancer
treated with personalized peptide vaccines

The present study assessed plasma IgG in patients with metastatic recurrent breast cancer (mrBC) that is
reactive to various T-cell epitope peptides of prostate-related antigens (PRAs), such as prostate-specific
antigen, prostate-specific membrane antigen and prostate acid phosphatase. Patients were treated with
personalized peptide vaccines (PPVs) which were selected and administered from a panel of candidate
peptides based on human leukocyte antigen-types and prevaccination IgG levels to each peptide. The
peptide panel consisted of 27 cytotoxic T-lymphocyte-epitope peptides derived from tumor-associated
antigens, not including PRA. PRA peptides and peptide panels were retrospectively analyzed in 77 PPV-
treated patients. The results revealed that PRA reactive IgG levels were increased after vaccination in 31 of
the 97 patients included in the present study. Although there was no significant association between anti-
PRA peptide levels and progression-free survival (PFS) or overall survival, anti-PRA peptide levels were
significantly associated with PFS (P=0.009) in estrogen-receptor positive (ER+) patients with cancer. The
results suggested that plasma anti-PRA IgG levels may be a useful prognostic marker for monitoring
PPVs, particularly for ER+ patients with mrBC (trial registration no. from the UMIN Clinical Trials
Registry, UMIN000001844).
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fl2 R 5N, ZOEEMHENTCD8 THIEMREHEL TH D, CD8 THIE - ¥~ 707 v —2 - Bk
R D EEHBENOBEMAL D Z < Aoz, 056 OfERIE, EEMILO HMGBL © /v 7
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AWFZE D L F 1. Med Oncol.2022 Feb;39(5):58. doi: 10.1007/s12032-022-01659-2. 12 /3
rzINi,

Knockout of high-mobility group box 1 in B16F10 melanoma
cells induced host immunity-mediated suppression of in vivo
tumor growth

High-mobility group box 1 (HMGB1) has been reported as a damage-associated molecular pattern
(DAMP) molecule that is released from damaged or dead cells and induces inflammation and subsequent
innate immunity. However, the role of HMGB/1 in the anti-tumor immunity is unclear since inflammation
in the tumor microenvironment also contributes to tumor promotion and progression. In the present study,
we established HMGB 1-knockout clones from B16F10 and CT26 murine tumors by genome editing using
the CRISPR/Cas9 system and investigated the role of HMGB1 in anti-tumor immunity. We found that
(1) knockout of HMGB1 in the tumor cells suppressed in vivo, but not in vitro, tumor growth, (2) the
suppression of the in vivo tumor growth was mediated by CD8 T cells, and (3) infiltration of CD8 T
cells, macrophages and dendritic cells into the tumor tissues was accelerated in HMGB 1-knockout
tumors. These results demonstrated that knockout of HMGB1 in tumor cells converted tumors from
poor infiltration of immune cells called “cold” to “immune-inflamed” or “hot” and inhibited in vivo
tumor growth mediated by cytotoxic T lymphocytes. Infiltration of immune cells to the tumor
microenvironment is an important step in the series known as the cancer immunity cycle. Thus,
manipulation of tumor-derived HMGB 1 might be applicable to improve the clinical outcomes of cancer

immunotherapies, including immune checkpoint blockades and cancer vaccine therapies.
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[#71£] CHISL1 O RIEL DT EH S MNITT 5728, F 4 1% cNLS Mapper & H T CHI3L1
S FNOZFRTELES] (NLS) ZFH#&E L7z, XKIZ. CRISPR-Cas9 Z MW T CHISL1 SW480Z4 52
MUk 2R U7z, BPAR A (WT) & 28 BAYHNE O Rl i sE5E = 2 MTS assay CHET L7z, &
512, & N CHI3L1-GFPREI& % > /N7 B DM N FTE % 57 2% B Schizosaccharomyces pompe %
o 72 FZEBR THER L 7.

[K5R] cNLS Mapper iIZ& D, 2.2 705 4.9 2T TORA 7 T 10 &FF OHEE NLS 23[FE S 17z,
BARDAAT 2R L7=DOIFCHISL1 D 144F%HMN S 174BHIINTTOT 2 BRI TH > 7=,
BLIRZE N Z &2, NLS O RGEECAITH % KQLLL (170FHM S 174%H) 31270 &
AL EHET I NDHDONEENT W=, F/2 NLS OirfEIZId, SPLFR (220 FHN 5 224%H)
L SPDR (230&FHMN5 233%H) &WS CHISL1 OU S ELERAL EHEE SN B &S D 2 &
EHRE LU, DLEDOBH/NS, CRISPR-Cas9 Z 1y TCHISL1 N ® KQLLLA ¥ 2 R X & /=
SW480 (KO) ZEMMuFEZER L7z, CHISL1 KOMIAZIE WTHIIU & kb L T, Day3 BX
Day4 THUFIIEHERNE BEITEW (p<0.01) T &% MTS assay CHER L7z, £z, HERZH
WZREBRARTIE, I hO—)LEET vector-GFP % > /)N 7 E KB X UHIIEE D A 12 A < FEH
L7=DIZx L. CHISL1-GFPRl &% > /N7 BT RITKEIICHEIL Tnhad 2 EZ2ERL 2.

[kGam] AWFZEIE. CHISL1 (BRI KQLLLEZF) 23 K[5 bR Al iE o BasE 3 K ORI S TE LI &
B REZHS TSI EERL TS,

Neoplastic role of putative cyclin-binding domain in nuclear lo-
calization sequence of Chitinase 3-like 1 in colonic epithelial cells.

Emiko Mizoguchi

[Background/Aim] Our group previously demonstrated that the inflammation-inducible molecule
chitinase 3-like 1 (CHI3L1), contributes to the neoplastic progression of intestinal epithelial cells in IBD
patients. Under 3D culture conditions, we found that CHI3L 1 localized mainly in the nucleus with TNFa

stimulation in colon cancer cell lines. In this study, we further clarified the biological characteristics of

16



CHI3L1 in nucleic localization.

[Method] To clarify the mechanistic involvement of CHI3L 1 nuclear localization, we used cNLS Mapper
to search for the presence of nuclear localization sequences (NLS) in CHI3L1 molecules. Next, we
generated a CHI3L.1 SW480 mutant cell line utilizing a CRISPR-Cas9 method. Cell proliferation rate of
wild-type (WT) versus mutant cells was analyzed by MTS cell proliferation colorimetric assay.
Furthermore, we checked the cellular localization of human CHI3L 1-GFP fusion protein in

Schizosaccharomyces pompe system.

[Results] Ten putative NLSs were identified by the program with scores between 2.2 and 4.9. The
maximum score was observed in the amino acids from 144" to 174" in CHI3L1. Interestingly, the end-
terminal sequence of the NLS, KQLLL (170" to 174™) amino acids, contains a putative cyclin-binding
domain. We also found predictive CHI3L1 phosphorylation sites near the NLS: SPLFR (220" to 224"
amino acids) and SPDR (230" to 233" amino acids). Based on the above findings, we deleted the KQLLL
sequence within the CHI3L1 and generated stable SW 480 cells (KO cells) by CRISPR-Cas9 method.
CHI3L1 KO cells showed a significantly (p<0.01) lower proliferation rate on days 3 and 4 as compared to
WT cells, as determined by MTS assay. Utilizing an established fission yeast model, the CHI3L 1-GFP
protein was mainly expressed in the peri-nuclear compartment, although control vector-GFP protein is

diffusely localized in both nucleus and cytoplasm.

[Conclusion] This study showed that CHI3L1 (in particular the KQLLL sequence) plays a critical role in

colonic epithelial proliferation and peri-nucleic localization.
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FFF—tE3F1 (CHI3L1) [I&EEHD COVID-19 IZXT 515
BN ERVG5
FEWFIEE - EOE3E

(e 2]
COVID-19 X SARS-CoV-2 (SC2) TR LU S L EERED H 2 BE TR DIRIT - HiElT
5 EMAIS N TWS, chitinase 3-like-1 (CHI3SL1) 3 b EEE (BFICEEERESN A
72E) B BIRETHEIND Z EnDH, CHISL1 £ SC2 DRI DWW THRE L, B4l
Al CHI3L1 SC2ZBRTH 2T > TF T2 D EMEEFE 2 (ACE2) BRUANA L >
INIETZ542770577—E (SPP) Z®MITHINT % Z &, ACE2 & SPPIdMiEmIc L > T
FENEMT 52 & PICHIBLIPUKR TH 2 WA A 2 > BXNY CBILHERICKD
ACEZ2 BELUSPP OFEENHIFI NS I LZE/RLE, B NOMATIE, SmESCHERED
% HBHE CHEERMAEP CHISLL ML TH O, COVID-19 DHEFEE LML TSI EE2H5
M U7z, A EIOZETld, CHISL1 28ACE2 BXUSPP DN BHIMA T THD I &, ZD
BENSC2ELREDELICTHF G L CNWHEEREFTHDH I L, £ACHIBLI XHEHED TV F
IMEEEHFH L TSC2ERZ ML TWb Z & &R Lz, PLELD, CHISL1IECOVID-19 @
JRRE CEEREHI 2R THB0., FRRCHEINRIBEENTHDEF A%, FH%. SC2IEYE
FOEMTH (BRICIDBEERE) 2E4AT5KFELUTCHIBLLIZTEHL ThERZN,
AT DB RIL. JCI Insight. 2021. 6(21):e148749. doi: 10.1172/jci.insight.148749. 123K S
N7z,

Chitinase 3-like-1 is a therapeutic target that mediates the
effects of aging in COVID-19.

[Research Abstract]

COVID-19 is caused by SARS-CoV-2 (SC2) and is more prevalent and severe in elderly and patients with
comorbid diseases (CM), including chronic diseases and cancers . Because chitinase 3-like-1 (CHI3L1) is
induced during aging and CM, the relationships between CHI3L1 and SC2 were investigated. Here, we
demonstrate that CHI3L1 is a potent stimulator of the SC2 receptor angiotensin converting enzyme 2
(ACE2) and viral spike protein priming proteases (SPP), that ACE2 and SPP are induced during aging,
and that anti-CHI3L 1, kasugamycin, and inhibitors of phosphorylation abrogate these ACE2- and SPP-
inductive events. Human studies also demonstrate that the levels of circulating CHI3L1 are increased in
the elderly and patients with CM, where they correlate with COVID-19 severity. These studies
demonstrate that CHI3L1 is a potent stimulator of ACE2 and SPP, that this induction is a major
mechanism contributing to the effects of aging during SC2 infection, and that CHI3L1 co-opts the
CHI3L1 axis to augment SC2 infection. CHI3L1 plays a critical role in the pathogenesis of and is an
attractive therapeutic target in COVID-19. In the future, we would like to pay attention to CHI3L1 as a

factor that influences the long-term prognosis of SC2-infected persons (sequelae due to infection, etc.).
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W E - SRS

WAE, FA7=BIXEBEOZE - 5%, BIXUOBMEHOFELEZ 2 DOk E L THFZEIEE) 2 EH
LTWET, AIEiE. 1) MG B BAYICHBI T 5 <1 7 ORNA OFE 2N %
BREAY & U 7= M e B AY I8 Fr AR DR, 2) IRk =27 Y — 24 O microRNA f# 1 1Z K 5§
e RIAZ M. 3) Wnt 2 7 FIVEREIRNFTCF-4 7 1 Y 7 4 — LI X B3 a8 5 3
A ORI, 4) WIERRE BT 206 > 7 F )L 7>+ PD-L1 ORI B X O B RE R
. 5) FFEICHT %0 THERIBEICHBT 5 IGFBP-1 ONA X —H—E L TOESRE. 6) FHl
RUEICBT 5L ONFZTMHEEF OMBH. NEENET, BEICIE. B CD34EHmE N
P2 ATSRAIIGIC K 5 CRIH A OB AEREN S ENE T,

Overview of Research

Hironori Koga, Division Chief

The main aims of our Liver Cancer Research Division are to conquer difficult-to-treat cancers such as liver
cancer and pancreatic cancer and to regenerate cirrhotic liver caused by chronic hepatitis C virus infection.
Projects related to cancer treatment include 1) development of tumor tissue-specific anti-angiogenic
treatments through regulating tumor endothelial cell-specific microRNAs, 2) establishing accurate diagnosis
of early pancreatic cancer by analyzing microRNAs derived from exosomes in pancreatic juice, 3)
investigating the potential involvement of T-cell factor-4 isoforms in regulating cellular phenotype of cancer
stem-cell-like cells, 4) unveiling novel functions of the immune check point molecule PD-L1 in
sarcomatous liver cancer, 5) studying the usefulness of IGFBP-1 as a biomarker in the treatment of
advanced hepatocellular carcinoma with molecular-targeted drugs, and 6) exploring the mechanisms of
lenvatinib resistance in hepatocellular carcinoma. Projects related to cirrhotic liver include a clinical trial for
regeneration of cirrhotic liver using CD34-positive cells in humans, and an experimental challenge using

iPS-derived hepatocyte-like cells and endothelial cells for the same purpose.
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WFFErE )
A. [TCF-4 isoform f&pks FEFEBURHTIC X 2 R M Wnt & 75 )V RE O BEKR]
FEHE LA

41 Wnt 2 7 F )L ik #E B[R T T-cell factor (TCF)-4 @ isoform Z, & N AFREMALEN 5 14
rya—> E#12) FELZ (K1) (Exp Cell Res 2011), HEREMRATDFEE, Exon 9 DILEHHIC
AT 2HRGHIHE T — 7 [SxxSS | AN oD i i 15 5 (K EE £ i 12 (PLoS ONE 2012),
¥ 7= Exon 4 2RO RICDHUEFIM S LRHERITICED D TWwas Z &2 BAH U (Liver Int
2013), > T, Kisoform DFHEEELLAHEREOLE S ZHEIL THDE I EARBEINZ
DY, AR B B3, 4 @ isoform FEHUEHTICIZ, EEMEICRAD S 57z, AUFFETIEZ DR
REBADNL, XTF RE#E (Peptide Nucleic Acids, PNA) Z WL 7z# L\ PCR 3 X7 AT,
& % @ isoform mRNA FIH O FHE/RE =iz 2 MENL L 7=,

TCF-4] & TCF-4K DFEFITHEREZHU T THAZ E, IO BDLAHEOKRER EDHILERIC
BOWTTCR-AJRINES HEIHL TWB T ENbNh oz, TOITENS, FEHEICB T2 1RO
Bl & Wnt/beta-catenin/TCF-4 #% & OIE A ISR N H %5 Z EVRB I N/, §72H 5, TCF-4
isoform® 707 v A4 > 7, EAMWIZIE, BOEMEE S WD XD Wnt >~ F )L D canonical
pathway 23E (LRI 2 [ U TW % rJREMEDVRIE S 17,

UL U7shis, @EFEHEOERICHBIT S TCF-4] & TCF-4K D LRIz B Tid, #EHE,. 73
JBRACH, SHICBREF v IR N TORBICORERBRFZEEZFEZATWSZENHS
METRSTHD, BRER/NREIZE T 2N Treg DA R Z [mlbEE 2 HAEd 5 1T,
TCF-4 isoform OFZEIIEERYID AR HDEEZEZ TS,

A. Exploration of T-cell factor-4 isoform-dependent dysregulation of Wnt
signaling in liver cancer cells

Hironori Koga

Previously we identified 14 isoforms of T-cell factor (TCF)-4, a key transcriptional factor in the Wnt sig-
naling pathway, from human hepatocellular carcinoma (HCC) cell lines (Exp Cell Res 2011). Functional
analysis of the isoforms demonstrated that the SxxSS motif, localized at the head of exon 9, played crucial
roles in increased cell proliferation and resistance to hypoxia (PLoS ONE 2012). It also found that loss of
exon 4 contributed to an increase in resistance to chemotherapeutic agents and epithelial-mesenchymal
transition (Liver Int 2013). These findings suggest that expression levels and variation of TCF-4 isoforms
tightly regulate diverse phenotypes of liver cancer cells. However, our methods using classical gel electro-
phoresis were limited in their ability to quantitatively measure those expression levels. To overcome this
limitation, we have established a novel peptide nucleic acid-based RT-PCR system, and have completed

testing the potential of the system in assessing the expression level in various isoforms in several cancer
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cell lines, including liver, stomach, pancreas, and colon cancer cells.

Focusing on the expression of TCF-4J and TCF-4K, we found that TCF-4]J type is more strongly expressed
in gastrointestinal cancers such as stomach and colon than in the liver. This suggests that there is a correla-
tion between J-type expression and activation of the Wnt/beta-catenin/TCF-4 pathway in cancer tissues. In
other words, the profiling of TCF-4 isoforms may basically reflect the activation status of the canonical
pathway of Wnt signaling rather than the malignancy of the cancer.

Comparison of TCF-4J and TCF-4K in overexpression experiments has revealed that TCF-4 isoforms
have a significant impact on glucose and amino acid metabolism, as well as on the expression of immune
checkpoint molecules, and we believe that the study of TCF-4 isoforms is an important starting point for
understanding cancer cell and Treg metabolism and immune evasion mechanisms in the cancer immune

microenvironment.
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B. THADA I FasiZ X% FADD OV VL EBNBITZ T 5
FHHYE  HHES

FasBH# % > )N 7B Td % FADD |3 Fas & 1 ZN— UK & 2 1E7E L U Fas 12 X 2 e 2 51
EHL 29, —75 C FADD ISMifa g lEIE R IC B < 2 &M@ > T b, FADD OHifd sk
D E 121X Fas IZXK % Ser194 0V > b anBE ET %, £/ FADDIZ Ser194 U {4 L T
HEENSKICBITT 5 ZEMNWRINT NS, LML, FADDDY YBIENED XD ITHFI =N
TSI S TWIRW, Fas [T XK SMlfEsE &Ml E5E & W O KT 2 =D OIERF & fRi g
5712, HiflFashi & &M TH % THADA @O FADD DY > Ak & flif N T O JRE D 2 % 3
N7z, Huh7fifEIZ B W THiFasPifk (CH-11) IZX2HIICE D FADD O U > b EE S 11
7= (KA., ZOFADD DY »EALIZTHADA @/ v 7 & KD EIITHEEL The (KA),
I 51, THADA D/ » 7 577 212K D FADD DD RENEBRL Tz (KB), 25D
Z &7/ 5 THADAIZFASICK S FADD O Y b ZHET 5 Z £12K D FADD DN\ D#BIT%
FHET D Z EMfES 77,

B. THADA regulates Fas-mediated phosphorylation and nuclear localization
of FADD

Takafumi Yoshida

Fas-associated protein with death domain (FADD) bridges the Fas and caspase pathway, leading to Fas-
induced apoptosis. FADD has been also shown to cause cellular proliferation and tumorigenesis. The non-
apoptotic effects require FADD phosphorylation at Ser-194, which is also stimulated by Fas. FADD is
translocated from the cytoplasm into the nucleus through Ser 194 phosphorylation. Nevertheless, it remains
unclear how FADD phosphorylation by Fas is regulated. To elucidate the two contradictory mechanisms of
cell death and cell proliferation by Fas, we examined whether THADA, a novel interacting protein with Fas,
regulates phosphorylation and intracellular localization of FADD. Agonistic anti-Fas antibody (CH-11)
induced FADD phosphorylation in Huh7 cells (Fig A). The FADD phosphorylation was markedly
augmented in Huh7 cells with THADA knockdown (Fig. A). Furthermore, THADA knockdown caused
nuclear accumulation of FADD in Huh7 cells (Fig. B). These findings showed that THADA prevents
nuclear localization of FADD by inhibiting FAS-mediated FADD phosphorylation.
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C. L 2INFZ T SEFNET 35 V3 % 5 B sl 2l D Tl e 1 s I - oD e 2P

EWFFEE - AR

(HY]

YIBRAREHES TR (HCC) 129 5L > NF =7 (LEN) 1% VEGF > 7 )L OHIHNZ AN A .
FGF > 7 )Lz Ml § 25T, BIEFEZMGHT 2EFNTH 2, LENIZENMEOEHNEAFITH
%A, HCCIZAEHMAIZ L D LEN TR 2 AT 1 2 815 L. FEHEET SRR 252 < RRT 5,
Jea BE AR MEZFAINE  (Cancer associated fibroblast: CAF) 7Y LEN O HFM4 IR 5 L TWAFEN I
EFTORLZDUZETHOENE/R S TWD, ZOMMEICEED 50172 EDER D@ 217572,
(751%]

FEMUNERBENIZ CAF 237 1E L 72 PDGER- B TK ¥ ™7 X 2 Fl W TSR £ )L 2 /ESLL
LEN OHiUEREZNR DA ZMREE L 7z, #fEZFMRakIC L > N F Z T R OVFGF R ES &2 A,
fa¥E5EN+ (HGF) OFEHL X)L &ML 7=,

(#&52R)

PDGFR- 3 TK-HCCN @ CAF I X HRRE & LR T CAF N 20% /> L Tz, 2O AR L
TLEN#EGZ175 &, MR TIT 18% DI IUEER R TH > 7=DITHL T, 69% &FRICHUEE
RMMEEIL 7=,

FRMEZE M AL RR IR U CLEN 2188 S ¥ 5 &R HEREITH U C 8% D HGF OB Nz 38 7=,
FGF > 7 7 )V L& &R I FGFR1., FGFR2 ORHE %175 & HGF OIEH MM A 5N /=, FGFR >
T3V RO YY1 O HGF R E MBI 5 L TW A HENH S M L7857z, HGF DZEART
HBMET % /v 75T I8 HEMEEEZ AN CHRIFAESEE T A2 ER- L, LEN
25T 5 &, WREICHANTHERICHEE R R L 72,

(H&3E

AWFFEIZ & D HCC 12 BV D LEN EH A 12 LEN O FGF > 7 - )L #l#i12 & % CAF @ HGF ¥4
MG T5HNPHSMER> L (K1), ARHFFL T, LEN#GIZHBIF % HGF-c-MET > 7 F )1
DOIEMES MR I EAMEZ 26T ZENHLNETRD, SROBEERIEDIRE LR 5FEN

Vanie Y

C. HGF derived from cancer associated fibroblast contributes to lenvati-
nib-resistance in hepatocellular carcinoma

Hideki Iwamoto

Background:

Lenvatinib (LEN) is an anti-angiogenic agent which inhibits not only VEGF signaling, but also FGF
signaling. LEN initially shows a high therapeutic response, but HCC gradually acquires LEN resistance
during the course of treatment. Recently, we have clarified involvement of the cancer associated fibroblast

(CAF) in LEN-resistance. In this study we conducted further analyses of LEN-resistance.
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Methods:
We examined changes in anti-tumor effect of LEN in a PDGFR-BTK mouse model, which lacked CAF in
the tumor-microenvironment. We also evaluated direct change of genetic expressions in Len using a fibro-

blast cell line.

Results:

In the PDGFR-BTK-HCC, the number of CAFs was decreased by 20%. LEN achieved a 69% volume re-
duction in the PDGFR-BTK-HCC, but only an 18% reduction in the wild-type-HCC. In the fibroblast cell
line, LEN directly increased hepatocyte growth factor (HGF) level through inhibition of FGFR 1 and 2.

The c-MET knockdown resulted in increased sensitivity of LEN in the HCC-orthotopic model mouse.
Conclusion:
The present study shed light on the mechanism of drug resistance to LEN treatment in HCC (Figure 1).

LEN directly induces an increase of HGF through blocking FGF signaling. During LEN treatment, inhibi-

tion of HGF-cMET signaling may be a promising therapeutic strategy to increase the anti-tumor effect.

1 Schema of lenvatinib resistance in the study
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D. NASH EF7)VI T AICHT 5552 CD 34 B ERIRBHIIC & 5 IF M ESGE XA = X A
DfET

EWFFEE - MHEES. PN

(5] BHEAARICIZIN40 5 NOIFHEBREN NS EHEINTNDH, TOERFEKELTC
BRI AN AERPKRERZEHD S, UL, BEEREGTY A )L AFOFEFELRE, C B2
WEHIETREE 2o 72— T, ATEHIEORCRILIZHEN, RO R /R E O EIGEEICHET
BIET I A=)V TERFR R, T CHIET IV I —)VIEIEITERT R (NASH) (1ZRE S FFREZS O jE
BRIESHBBIML., FERERICRD ZENTFRINTND, Fhiald 2N £ TG RFEFETE
EETIINRIZAZHNWT, HBECDMGEMBBHEOPIRMIIERZzHmE L TS/, FRIEMH
BHEMENASHET IV U ZAICBIT 55 ECD34GHEMIBEIC K 5EEIRERFTTHEED
IZ. RNAY—Z7 T A (RNA-seq) %MW TZ DRI ZAAZDTHIET D,
(/71£]C57BL6/ < ¥ A HBEHAZERE K D AU B 7 B 2L & 2 H W T CD 34 PRl 2 4B L .
#HER K ¥ (VEGF, SCF, IL-6, FIt-3, TPO) Z ¥/l L 7= StemSpan-SFEM 551 C 7 H %4 L /=,
NASHETI YT 2133 > RZAFF = EEAEENE (CDAHFD60) Zi5fHd 5 Z & TE
#7-, CDAHFD60 % 12, 20, 40#[#HHIE,. TNZNOAFHIC BT 2 IRz Z2 2
U ALy REEERWTEHEL 72, £/ 12;8MMGAER 2 BT TV, 20 HEGEER &
EERHEILETILEL, £ETIVTLE (CD34s) HDWiE2[E (CD34d) DE;# CD34 [k
Mz T, EBRE (Cal) SHEL. BRHEEMITIRIRZFEL 2. S 5ICEERMEEET
JNIZBWT, Culfif & CD34d 7 T RNA-seq @t 2170, MR HERN R OVE AT & f@ht U 7=,
(#EH)CDAHFD60 OFEHIC X O, FF/NEENIT BT 5 Sirius-red B ARG R 2038 FTIEZEEMML
=, 200 & A0 TIIAEREEEZRDIEN >/ AR, 0.37£0.05%; 123, 4.22+£0.85%; 20
i ,8.69+0.70%; 401, 8.58+0.48%), MM, ®mERMIEMETIVITHBNT, CullEL
b U B RS B C Bk 77 1 1A B ICHR ML R S IE S 7z, RNA-seq 77— % % F ) 7= gene
ontology fi##T Cld “defence response to virus” MBI L. ZDH T STAT1/CXCL10 axis 23]
XN Tz,

(#&3E]INASH £ 7)) < 0 22BN THEEE CD 34 bR MR A A R ML O F2 I B 5 TR #E L
MM S I E &G L7z, & 51T RNA-seqf#HT I K D & DFEF/H3 STAT1/CXCL10 axis & #ii
THIET, TYUZNRERSIIZOT 7 =P OHBANDOEEZHET % Z LITKDREMEIRIZ S
N7z,
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D. Ex vivo-expanded CD34* cell transplantation inhibits liver fibrosis by
attenuating immune cell migration in a mouse model of non-alcoholic
steatohepatitis

Atsutaka Masuda, Toru Nakamura et al.

Background: We have already reported that CD34" cell transplantation was useful for antifibrosis and re-
generative therapy in carbon tetrachloride-induced liver cirrhotic mice and hepatitis virus-related liver cir-
rhosis in humans. Non-alcoholic steatohepatitis (NASH), characterized by steatosis with inflammation and
liver cell injury, can progress to liver cirrhosis. We investigated the antifibrotic effect and mechanism of
cell transplantation therapy with ex vivo-expanded mouse CD34" cells in a diet-induced NASH model.
Methods: Mouse CD34" cells were isolated from mouse bone marrow mononuclear cells by magnetic cell
sorting and cultured in StemSpan-SFEM medium supplemented with VEGF, SCF, IL-6, Flt-3 ligand and
TPO for 7 days. C57BL/6J mice were fed a control (10% kcal fat) or a choline-deficient amino acid-de-
fined, high-fat diet (CDAHFD; 60% kcal fat, 0.1% methionine) for up to 40 weeks. In addition, the 12-
week feeding group was used as a mild fibrosis model, and the 20-week feeding group was used as a se-
vere fibrosis model. Each model was transplanted either once (CD34s) or twice (CD34d) with expanded
CD34" cells, and infused saline (Ctrl) was used as a control. We analyzed liver fibrosis and measured the
morphometry of fibrotic areas by Sirius-red staining. Furthermore, in the severe fibrosis group, RNA-se-
quencing (RNA-seq) analysis was compared between the Ctrl group and the CD34d group to elucidate the
mechanism of cell transplantation therapy.

Results: After 7-days culture, CD34" cells were effectively expanded. CDAHFD60 feeding increased the
percentage of Sirius-red positive area in the hepatic lobule up to 20 weeks, however no significant differ-
ence was observed between 20 and 40 weeks (OW, 0.37 + 0.05%; 12W, 4.22 + 0.85%; 20W, 8.69 + 0.70%;
40W, 8.58 + 0.48%). In both the mild fibrosis and the severe fibrosis models, the progression of liver fi-
brosis was significantly inhibited in a dose-dependent manner in expanded CD34" cell-transplanted livers
compared to nontreated livers. RNA-seq data showed that “defense response to virus” was the most upreg-
ulated gene set in the Gene ontology analysis, and that STAT 1/CXCL10 axis was suppressed in CD34d
livers.

Conclusion: We demonstrated that transplantation of ex vivo-expanded CD34" cells inhibited liver fibro-
sis in NASH model mice regardless of the degree of liver fibrosis. Furthermore, RNA-seq analysis sug-
gested that the mechanism is inhibition of migration of T lymphocytes and macrophages to the liver by
suppressing STAT 1/CXCL 10 axis.
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Figure Liver sections.

CDAHFD60 feeding increased the percentage of Sirius-red positive area in the hepatic lobule up to 20
weeks, however no significant difference was observed between 20 and 40 weeks (NF, 0.37 + 0.05%;
12w,4.22 + 0.85%; 20w, 8.69 + 0.70%; 40w, 8.58 + 0.48%). NF, normal food; CDAHFD60,
choline-deficient amino acid-defined, high-fat diet; 12w, 12 weeks fed; 20w, 20 weeks fed; 40w, 40
weeks fed. Bar = 200 1t m.
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E. Nivolumab treatmentresistance in advanced gastric cancer with peritoneal
dissemination

Toshimitsu Tanaka, Hironori Koga

Background: In Japan, gastric cancer was the second most common cancer in 2018 and the third most
common cancer-related cause of death in 2019. Immune checkpoint inhibitors, represented by PD-1/PD-
L1 inhibitors, have shown efficacy in a variety of carcinomas, and in gastric cancer, nivolumab therapy
after third-line treatment has become the standard of care since 2018. Furthermore, in 2021, nivolumab
plus chemotherapy will become the standard of first-line treatment for HER2-negative gastric cancer,

making immunotherapy an important therapeutic strategy in the treatment of gastric cancer. Peritoneal
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dissemination is one form of distant metastasis in gastric cancer, and it is estimated that approximately
50% of unresectable gastric cancer patients have peritoneal dissemination. It has been reported that
nivolumab therapy is not effective in gastric cancer patients with peritoneal dissemination. Therefore, we
aimed to elucidate the mechanism of resistance of gastric cancer with peritoneal dissemination to

nivolumab therapy.

Materials and Methods: This study included 55 patients with unresectable advanced gastric cancer who
received nivolumab therapy from October 2017 to March 2022 after third-line treatment at our institution.

We investigated whether gastric cancer with peritoneal dissemination is a poor prognostic factor.

Results: The median age of the 55 eligible patients was 66 (21-82) years. Of these, 33 (60%) had
peritoneal dissemination. In a multivariate analysis of overall survival, “peritoneal dissemination” (HR=
2.23,95% CI 1.08-4.34), “HER?2 positivity” (HR= 2.48, 95% CI 1.06-5.63), and “no irAE” (HR = 4.24,
95% CI 1.63-11) were identified as statistically significant poor prognostic factors.

Conclusion and Future Direction: In patients with unresectable advanced gastric cancer treated with
nivolumab after third-line therapy, the presence of peritoneal dissemination was an independent poor
prognostic factor. Peritoneal dissemination has been associated with resistance to nivolumab therapy, and
future studies will use an allogeneic tumor transplant model and immunotherapy (nivolumab,

pembrolizumab, and atezolizumab) to elucidate the treatment response and cause of resistance to therapy.

Table 1. Baseline clinical characteristics (n=55).
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Table2. Univariate and multivariate analysis of OS with Cox regression models (n=55).
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F. Molecular targeted agent alters tumor immune microenvironment from
‘cold’ to ‘hot’ in hepatocellular carcinoma

Hiroyuki Suzuki, Hideki Iwamoto

Background

Molecular targeted agents (such as sorafenib, lenvatinib, and cabozantinib) have become standard therapy
for advanced hepatocellular carcinoma (HCC); however, their effect can still be limited. Recently, combin-
ing bevacizumab, one of the molecular targeted agents (MTAs) with atezolizumab, one of the immune
checkpoint inhibitors (ICIs), has shown promising results in patients with HCC, and this treatment has
now been approved as a 1st-line treatment for HCC. However, the mechanisms underlying this combina-
tion of therapies have not been fully clarified. To obtain the maximum benefit from this treatment and to
enable precision medicine, clarification of this mechanism is of utmost importance. HCC is known as an
immune ‘cold’ tumor, in which immune cell infiltration is low. Several studies demonstrated that immune
‘cold’ tumors were resistant to ICIs, whereas immune ‘hot’ tumors were sensitive to them. Therefore, alter-
ing the tumor immune microenvironment (TIME) from ‘cold’ to ‘hot’ could be an important therapeutic
strategy for HCC in combination with ICIs. Herein, we show that an MTA was able alter the tumor im-

mune microenvironment from ‘cold’ to ‘hot’.

Method

We established an immune syngeneic HCC mouse model by transplanting a hepatoma cell line (Hep-
55.1C, derived from C57BL/6) subcutaneously or orthotopically into C57BL/6 mice followed by oral
treatment with molecular targeted agent for 2 weeks. We then performed immunohistochemistry to evalu-
ate the alteration of TIME caused by MTA.

Results

Tumor volume was significantly suppressed in the molecular targeted agent group compared to the vehicle
group. Immune cells were scarcely detected in the vehicle treatment group, which suggested that the TIME
of the syngeneic HCC mouse model was an immune ‘cold’ tumor. Immune cells such as GrB positive and
CD8 positive lymphocytes were significantly increased in the MTA group as compared to the vehicle
group. These results suggested that the MTA altered the TIME from ‘cold’ to ‘hot’.

Conclusion

In this syngeneic xenograft mouse model for HCC, an MTA altered the TIME from ‘cold’ to ‘hot’. The
findings obtained from this study support the therapeutic concept of combining drugs targeting angiogene-
sis and immunology against immune ‘cold” HCC. Further studies will focus on analyzing the effect of

MTA on lymphocytes.
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Pathology Division
Overview of Research Activity

Hirohisa Yano

Our group specializes in morphological, molecular, and experimental pathological studies of liver tumors,
especially primary liver cancer. Our recent research themes include (1) the relationship between cancer stem

cells and carcinogenesis or progression of liver cancer, (2) the relationship between chronic hepatic damage
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and carcinogenesis mechanism, (3) identification of molecules related with portal vein invasion of
hepatocellular carcinoma (HCC), (4) histogenesis of combined hepatocellular cholangiocarcinoma (CHC),
(5) identification of histological diagnostic marker of CHC, (6) studies of gene expression and genetic
abnormalities of CHCs, especially cholaniolocarcinoma, and (7) basic studies of molecular targeted therapy
of HCC with new drug delivery system and/or new drugs.

To perform these studies, we collected tissue samples from several hundred surgically-resected liver
cancer cases over 20 years. Tissues of cancerous and non-cancerous areas were processed and prepared into
FFPE samples and frozen samples, which are stocked with macroscopic pictures and clinical information.
We also have originally-established 15 hepatobiliary cancer cell lines (e.g., 11 HCC cell lines, 2 CHC cell
lines, and 2 cholangiocarcinoma cell lines), one extrahepatic bile duct carcinoma cell line, and one
gallbladder carcinoma cell line in our institute. HCC cell lines include two clonally-related, morphologically
and biologically distinct human HCC cell lines established from a single nodule, which is useful to study
the mechanisms of dedifferentiation and progression of HCC. In addition, three HCC cell lines were
established from peritoneal effusion of patients in the terminal stage. We have established and maintained
two rare CHC cell lines. One of these CHC cell lines was established from a CHC of typical type and the
other was established from a CHC, subtype with stem cell features, intermediate-cell type.

We not only perform clinicopathological studies of liver cancer based on the detailed observation of
HE-stained sections and clinical data, but also molecular pathological studies based on
immunohistochemically-stained sections showing expressions of various kinds of molecules. We also
perform cDNA microarray analysis of RNAs extracted from the areas of interest in FFPE or frozen sections
with macro- or micro-dissection method, compare gene expression, and identify potential key molecules.
Then, we perform immunohistochemical analysis of potential key molecules to investigate their
significance. If necessary, liver cancer cell lines are used to examine molecular function. We employ this
procedure to identify the molecules related to the pathological diagnosis of rare primary liver cancers (e.g.,
CHC) and those related to characteristic biological behaviors (e.g., portal vein invasion) of HCC and other
tumors.

In conclusion, we apply pathological approaches to contribute to the identification of histological
diagnostic and biological markers, as well as the development of effective therapeutic strategies in liver

cancer.

43



WFFERS B
[HRIERERE (45 H U 723k B RYIE C YT RIRE O KR R i BRZZ 5 |

EWFTEE  OKEMIG, BKEE ML DAL —BR. RLEpalL, EEPGAE
HIBOKRER, I —, RiJHER, dhilEiE, DA T
WiEgzrd, s I REFEA

(HrY) T4, FAEOIEBIECHRIFHIIERE (NBNC-HCC) OE|GMNHEML Thb, NBNC-HCC
VIR A )V ABEHCC &K 0 BIRERENRKENEWVWIREND DA, DM KIZAHT
& %, NBNC-HCCIZxt U CIRHERIUIRR 217 o 7= B H O3 %5 %> Ki-67 labeling index (LI) 7%
E OYEFHAL D FEAM 2 35 0 - B R IR PR AR 2 17 5 7=,

[(51£] 2008 4 5 2013 £ TITHIENERE & LU TR BIBRT 2 fitifT L 72 NBNC-HCC 56 i,
HBV BE i iafE (HBV-HCC) 45 %], HCV BEMHIIEE (HCV-HCC) 96 D&t 197 1] 2 %
S & U, 3T CHRR SRR F RO R 2 MEt U7,

[#5 S 1HCC D5 #2135 NBNC-HCC 7319 45.2 mm & SEEMI TR B KEL, HCV-HCC XD B F
BEIZREM> 7=/, HBV-HCC & ORICH EZIZA SN/ > 7z, NBNC-HCC D %5325 50 Ki-
67 LIIZ HCV-HCC & FEBRAIZ R SN0 > 7273, HBV-HCC XD b HEITEAN > 7z, NBNC-
HCC. HBV-HCC. HCV-HCC & @[E]iZ overall survival, recurrence free survival (RFS) IZH B/ 2=
WSHER I N7 o 72 (P-value=0.8661, 0.9658). 5 5 [T O #3 #E 1L A% 8% & 75 4E 5] T3,
NBNC-HCC @ RFS 7%, HBV-HCC 33 &K (FHCV-HCCFED RFS KX D 6 HEICBIF Th o7z (P-value=
0.0243),

(453 NBNC-HCC I3 A RICHE RN KR EMN > 2N, B2 Ki-67 LA BREIZASNT,
WIEREIXE W EIXE A9, NBNC-HCC I, H#EfT LR TRAINSGFHENZ N EHRI N,

Clinicopathological analysis of non-B non-C hepatocellular carcinoma focus-
ing on cellular proliferation

Shinji Mizuochi, Jun Akiba, Reiichiro Kondo, Hironori Kusano, Taro Shioga,
Keiichi Kondo, Kana Tsutsui, Masamichi Nakayama, Sachiko Ogasawara,
Yoshiki Naito, Osamu Nakashima, Hirohisa Yano

Background/Aim: Non-B non-C hepatocellular carcinomas (NBNC-HCCs) are larger than hepatitis vi-
rus-related HCCs. We conducted a clinicopathological study of patients who underwent curative NBNC-
HCC resection, including proliferative activity assessments such as nuclear grade and Ki-67 labelling in-
dex (LI).

Patients and Methods: Histopathological findings of 197 patients were examined, including 56 NBNC-
HCCs, 45 HBV-related HCCs (HBV-HCC), and 96 HCV-related HCCs (HCV-HCC).

Results: NBNC-HCCs were significantly larger than HCV-HCCs, but not significantly different from
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HBV-HCCs. Mitotic counts, nuclear grade, and Ki-67 LI of NBNC-HCCs were not significantly different
from those of HCV-HCCs, but were significantly lower than those of HBV-HCCs. Recurrence-free surviv-
al was significantly better in the NBNC-HCC group than in the HBV-HCC group in cases with mild liver
fibrosis.

Conclusions: NBNC-HCCs were significantly larger in diameter, but the nuclear grade or Ki-67 LI were
not significantly different from those of other HCCs, suggesting that they do not have a higher prolifera-

tive activity.
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Overview of Research in the Molecular Targeting Therapeutics
Research Division

Jun Akiba, MD

The Molecular Targeting Division currently consists of 10 groups (Internal Medicine, Gastrointestinal
Surgery, Hepatobiliary and Pancreatic Surgery, Obstetrics and Gynecology, Neurosurgery, Orthopedics,
Radiology, Hematology and Oncology, Pathology, and Diagnostic Pathology).

Each group maintains its independence and conducts distinctive research activities.

Our research groups are actively searching for factors that can be used as targets for molecular-targeted
therapies necessary for personalized medicine, and examining immune checkpoint inhibitors, which are
considered to be the 4" standard of care, and studying the tumor immune environment. These studies re-
flect the latest medical advances, and are expected to produce results that can be applied to actual treat-
ment and clinical applications.

We are also working to apply the results obtained by the various groups in the Molecular Targets Division
to better predict the efficacy of cancer drugs (immune checkpoint inhibitors, NTRK inhibitors, etc.) across

organs.
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Elucidation of anticancer drug sensitivity / resistance related genes based
on genome function

Background: When considering cancer treatment, sensitivity and resistance to anticancer agents are im-
portant issues. Although a large number of genes involved in anticancer drug sensitivity and resistance are
thought to exist, they have yet to be sufficiently elucidated.

Purpose: In this study, we will elucidate the group of genes involved in anticancer drug sensitivity / resis-
tance by means of a comprehensive search of functionally responsible genes using a large-scale gene trap
insertion mutant cell library. Specifically, we will search for and analyze functional groups of genes in-
volved in sensitivity and resistance to the cytotoxic anticancer drug Irinotecan.

Research Plan and Method: (1) Enrichment and isolation of anticancer drug insensitive mutant cells: An-
ticancer drug treatment of a large-scale gene trap insertion mutant cell library and amplification of surviv-
ing cells are repeated three times to create a pool of anticancer drug insensitive mutant cells. This cell pool

is expected to include a large number of mutant cells with reduced anticancer drug sensitivity due to gene
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trap insertion mutation. Isolation of mutant cells is carried out by diluting and culturing these cell pools. (2)
Elucidation of genes in mutant cells : The expressed genes are analyzed by 5’-RACE / sequence / BLAST
analysis from 8 clones of anticancer drug mutant cells and 4 clones of wild type cells. (3) We will statisti-
cally clarify the difference in gene expression and consider the functional features that are suggested to be
involved in resistance.

Expected results: Elucidation of resistance-related genes for irinotecan is expected to lead to new clues for

overcoming anticancer drug resistance.
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Combination of histopathological growth pattern and tumor-infiltrating lym-
phocytes can stratify the survival risk after hepatectomy in colorectal liver
metastasis

Introduction: Histopathological growth pattern (HGP) is the finding at the interface between tumor cells
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and the surrounding liver parenchyma, and desmoplastic HGP (dHGP) is associated with favorable prog-
nosis. Some studies have reported that denser infiltration of lymphocytes was found in dHGP patients
compared with non-dHGP patients. Although tumor-infiltrating lymphocytes exert anti-tumor immunity,
their prognostic significance in patients with dHGP have been unknown. Therefore, the present study
aimed to identify the prognostic values of HGP and tumor-infiltrating T cells in colorectal liver metastasis
(CRLM).

Methods: 140 patients who underwent hepatectomy for CRLM were analyzed. Depending on HGP types
and tumor-infiltrating T cell, we categorized the patients into the three risk score groups, and compared the
recurrence-free survival (RFS) and overall survival (OS) among them. Univariable and multivariable anal-
yses using a Cox proportional hazards model were conducted.

Results: Low-risk group showed significantly better RFS and OS than the other two groups (5-year RFS,
low-risk: 69.2%, intermediate-risk: 26.3%, high-risk: 23.4%. P=0.0268, and 5-year OS, low-risk: 91.7%,
intermediate-risk: 55.7%, and high-risk: 36.2%, P=0.0055). In multivariable analyses, the risk score was
the independent prognostic factor of better RFS (low-risk vs. intermediate-risk; HR, 3.3989; 95% ClI,
1.2214-9.4581; p=0.0191, low-risk vs. high-risk; HR, 3.4384; 95% CI, 1.2010-9.8439; p=0.0214), and
OS (low-risk vs. intermediate-risk; HR, 7.6605; 95% CI, 1.0434-56.240; p=0.0453, low-risk vs. high-
risk; HR, 11.595; 95% CI, 1.5778-85.209; p=0.0160).

Conclusion: The present study indicated that a combination of HGP and tumor-infiltrating T cell can strati-

fy the survival risk after hepatectomy in CRLM.
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Genetic Analysis of Bone and Soft Tissue Sarcoma

The number of soft tissue sarcomas per hundred thousand is about 3 per year, and the number of malignant
bone tumors is even less. However, the subtypes are abundant and their respective sensitivity to chemo-
therapy differs. Recently, panel tests have come into use, and cross-sectional treatment may finally be pos-
sible for bone and soft tissue sarcomas with various characteristics. The expression of PD-L1, an immune
checkpoint, has been studied for soft tissue sarcoma, but the expression rate is low. Recently, it has been
found that the NTRK fusion gene is frequently expressed in infantile fibrosarcoma, and the administration
of NTRK inhibitors is expected to improve prognosis. However, the NTRK fusion gene is not highly ex-
pressed in other soft tissue sarcomas. The proliferation-related RAS / MAPK pathway and the survival-re-
lated PI3K / AKT pathway has not been studied in bone and soft tissue sarcomas. We cryopreserve resect-
ed tissue from bone and soft tissue sarcoma, after obtaining informed consent. This study will examine

genetic changes in these tissues, tissue-specific expression, and prognosis.
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Establishment of a gastric-type adenocarcinoma cell line of the cervix and
evaluation of its resistance to chemotherapy.

Naotake Tsuda, Kazuto Tasaki, Takahiro Katsuda, Shingo Tasaki, Hiroki
Nasu, Atsumu Terada, Shin Nishio, Kimio Ushijima

The Department of Obstetrics and Gynecology, Kurume University School of
Medicine

Background of the Study

Gastric-type adenocarcinoma of the cervix develops in the endocervical canal and is known to be more re-
sistant to chemotherapy and radiation therapy than usual type adenocarcinoma or squamous cell carcino-
ma. It is also unique in that it is HPV-independent, unlike most human papillomavirus (HPV)-dependent
cervical cancers. Squamous cell carcinoma of the cervix presents as a superficial mass formation in the
ecto cervix. In contrast, adenocarcinoma of the cervix, including gastric adenocarcinoma, usually develops
in intracervical growth, making early detection difficult. The development of early treatment strategies has
been long awaited due to their strong resistance to treatment.

In order to develop therapeutic strategies, establishing primary cancer cell lines is helpful for in-vitro func-
tional analysis. However, no cell lines have been established for cervical gastric-type adenocarcinoma to
date, and the establishment of such cell lines and the development of therapeutic strategies are eagerly

awaited.

Objective
In this study, we established a cell line of gastric-type adenocarcinoma of the cervix and examined its
functions and its acquisition of resistance to chemotherapy, and developed therapeutic strategies based on

the profiles of the expressed proteins.

Materials and Methods

We collected 1L of ascites fluid cells from patients with recurrent gastric-type adenocarcinoma of the cer-
vix (carcinomatous peritonitis), centrifuged them, and extracted cancer cells from the fluid. Then we cul-
tured the cells in a low serum culture medium (5% FCS-DMEM) for a long period to establish cell lines.
Surface antigens of the established cell lines were analyzed by flow cytometer.

We analyzed several protein markers, which include EpCAM (epithelial tumor marker), CD90 (mesenchy-
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mal tumor marker), ALDH and CD44v9(cancer stem cell-related markers), and CxCL12, FAP- alfa, al-
fa-SMA, PDGFR- CxCL 12, FAP-alpha, alfa-SMA , PDGFR-beta(cancer-associated fibroblasts : CAFs).
We also analyzed the self-renewal ability of single cells in 24-well plates by the limiting dilution method
to examine their sphere formation ability, as a trait of cancer stem cells.

We also performed a cell proliferation assay (MTT assay) using Paclitaxel and CBDCA, the standard com-
bination chemotherapy for cervical cancer, as chemotherapy-resistant agents.

We established drug-resistant gastric adenocarcinoma cell lines by adding drugs to gastric adenocarcinoma
cell lines and culturing viable cells for an extended period using drug concentrations of 25-50% growth in-
hibition (ED25-50) of Paclitaxel and CBDCA and confirmed the changes in cell morphology.

We analyzed the surface antigens EpCAM, ECAD, FAP, alfa-SMA, PDGFR, ALDH, and CD44v9, using a
flow cytometer to examine the changes in protein expression from the plain gastric-type adenocarcinoma
cell line.

We examined changes in the invasive potential of plain and drug-resistant gastric adenocarcinoma cell

lines using the cell-invasion assay method.

Results

Cancer cells were isolated and extracted by centrifugation from ascites fluid samples of patients with can-
cerous peritonitis due to recurrence of gastric-type adenocarcinoma of the uterine cervix. Low serum cul-
ture medium (5% FCS DMEM) was used for long-term culture to increase the ratio of self-renewing can-
cer stem cells, which is an essential factor in therapeutic development, and growth factors that are usually
added to the culture medium for cancer stem cells were not added to avoid modification of the original
gastric-type adenocarcinoma trait as much as possible. After about one month, 90% of the cell population
stopped growing, and a few months later about 10% of the surviving cells started increasing.

The expression of surface antigens and intracellular proteins was analyzed using a flow cytometer to study
the function of the established cell line. The results showed that the cancer stem cell traits (ALDH: 27.8%,
CD44 v6: 1.3%) were higher than those of regular cancer cell lines. In addition, low expression (7%) of
the mesenchymal marker CD90 and moderate expression (24%) of the epithelial marker (EpCAM) were
observed.

Since the established cell line (KGAS-plain: Kurume Gastric type mucinous carcinoma-plain) showed en-
hanced cancer stem cell traits, to confirm the self-renewal ability from single cells, which is a characteris-
tic trait of cancer stem cells, single cells were isolated by limiting dilution and cultured in 24-well plates
without modification of the cancer cells (no addition of growth factors in the culture medium). As a result,
sphere formation was confirmed in 23 out of 23 wells (100%) of single cells on day 23.

Next, when KGAS-plain cells established by MTT assay were treated with platinum + taxane combination
chemotherapy (paclitaxel + CBDCA), which is the standard treatment for advanced or recurrent cervical
cancer, KGAS-plain cells were found to be more resistant to chemotherapy than the normal (HPV-depen-
dent) cervical adenocarcinoma cell line (Hela). (Paclitaxel maximal suppression KGAS-plain: 11.5%, Hela
56% , CBDCA maximal suppression KGAS-plain: 20%, Hela 62%,). Next, KGAS-TC-resist cells were es-
tablished by long-term culture of KGAS-plain cells stimulated with paclitaxel and CBDCA at 1C25-50
drug concentrations. The KGAS-TC-resist cells were larger in size than the KGAS-plain cells. Flow cyto-
metric analysis of cancer cell surface antigen, and intracellular protein expression profiles revealed en-
hanced EMT traits (EpCAM: 21.7% lower, Zeb: 7.9% higher) in KGAS-TC-resist cells compared to
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KGAS-plain cells. In cancer stem cell traits, ALDH was down-regulated by 6.1%, while CD44v9 was
mildly upregulated by 2.7%.

Next, the invasive ability was confirmed by cell-invasion assay, and KGAS-TC-resist showed enhanced
invasive ability (33%), suggesting EMT as a mechanism of chemotherapy resistance in KGAS-TC resist.
Therefore, metformin, which has been reported to suppress EMT, was selected as a candidate drug for the
treatment of EMT. Protein expression of p-AMPK, the target gene of metformin, was examined in KGAS-
plain and KGAS-TC-resist cells, and found to be markedly upregulated in both groups (KGAS-plain: 89%,
KGAS-TC-resist: 94%), with KGAS-TC-resist showing a 1.2-fold enhancement of protein expression in
cells (MFI of -TC-resist/ MFI of -plain). This suggests that metformin is indicated for the treatment of gas-
tric adenocarcinoma.

Conclusion

We established cell line of a gastric-type adenocarcinoma of the cervix and confirmed characteristic cancer
stem cell traits. We also identified EMT and enhanced invasive potential as a mechanism of chemotherapy
resistance.

Future Development

We plan to extract microRNAs from the two established gastric adenocarcinoma cell lines (KGAS-plain

and -TC-resist) and examine the microRNA expression panel by next-generation sequencing.
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Beneficial tyrosine kinase inhibitor therapy in a patient with relapsed
BCR-ABLI1-like acute lymphoblastic leukemia with CCDC88C-PDGFRB fusion

BCR-ABL1-like acute lymphoblastic leukemia (ALL) is a neoplasm of lymphoblasts committed to the
B-cell lineage that lack the BCR-ABLI translocation but show a pattern of gene expression very similar to
that seen in ALL with BCR-ABLI, which has a poor prognosis. A 22-year-old female was diagnosed with
common-B-cell-ALL positive for CD10, CD19, CD22, CD79a, CD34, HLA-DR, and TdT in January
2017, and achieved complete remission (CR) with induction therapy, followed by consolidation therapy
and maintenance therapy. In March 2020, 6 months after the completion of maintenance therapy, she re-
lapsed. Inotuzumab ozogamicin (IO) was administered, and on day 28, bone marrow evaluation showed a
morphologic CR. She had an HLA-identical sibling, and transplantation in her 2nd CR was planned. Be-
cause her ALL had been identified as BCR-ABLI-like ALL with CCDCS88C-PDGFRB fusion, she was
treated with imatinib for 2 months accompanied by 2 intrathecal methotrexate therapies, and 1 course of
l-asparaginase, vincristine, and prednisolone in an outpatient setting. MRD analysis revealed potent effica-
cy of 2 months imatinib therapy; IgH MRD decreased from 1 x 107~ to 1 x 107, and CCDC8SC-PDGFR-
B/10*ABL from 37.3 to 0. Based on this result it is earnestly desired that well-designed clinical trials of
TKI in ABL class mutant BCR-ABL I-like ALL be conducted in Japan.
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Histological analysis of 11 patients of adult T-cell leukemia/lymphoma resem-
bling classic Hodgkin lymphoma

Adult T-cell leukemia / lymphoma (ATLL) is caused by human T-cell leukemia virus type 1 (HTLV-1), a
type of retrovirus. ATLL is known to exhibit various histopathological features, but rarely exhibit features
similar to classical Hodgkin lymphoma (CHL).

In this study, 11 biopsy samples from newly diagnosed ATLL patients, which exhibited CHL-like features,
were examined. The large cells found in classical Hodgkin lymphoma are currently thought to be derived
from B cells; in this study, 9 of 11 cases were positive for the B cell markers PAXS, Oct-2, and Bob1. Of
these, 7 cases were HBZ-ISH positive in the large cells (Fig. 1). In addition, two cases were negative for
PAXS, Oct-2, and Bob1, and both were HBZ-ISH positive in the large cells. On the other hand, regarding
the surrounding T cells, immunohistochemistry showed decreased expression of pan T-cell markers such
as CD5 and CD7 in 10 of 11 cases, and all cases showed T-cell receptor rearrangement by PCR method.
Monoclonal integration of HTLV-1 provirus was observed in 5 of the 6 cases by Southern blotting analy-
sis. Regarding Tax-ISH, only a small number of signals were found in the surrounding cells in 3 cases, and
all cases were negative in the large cells. These results suggested that some large cells may not be derived
from B cells and that the surrounding T cells might also be neoplastic in ATLL patients which exhibited
CHL-like features.

These results of this study are currently being published. A more detailed analysis is needed to clarify the

clinicopathological importance of HBZ and tax mRNA expression in ATLL.

78



I e B
PRIEE RIS ISR 3503 5 b iz I SRR e D ML
EFGEH R, REAE HmA, KIE A

AETOHIIE, EREERFPITH SN S LR EEHRH (epithelial mesenchymal transition: EMT)
ML DOMAEREIC DWW THE T2 2 & Th S, AR FANTIRE S 2SN, Rz
HIRZBETECTd > 72 3361 2 51T, (RIER H O FEMNEIC 31T % EMT BY# < — 71 — @ E-cadherin,
vimentin 35 & X Zinc-finger E-box binding homeobox 1 (ZEB1) ¥ ZFH& L. vimentin/ZEB1* %
R U7z EMT MR ORI BE 2 fR et U 7z, AR TR O ML O BN & — 23, S8R AL 12 4
(36.3%). EMRISH] (15.2%) BIMEMLER166] (48.5%) [ZHnH S /. E-cadherinl
PERBAELE 27 61 (90.0%) . Vimentin B PERIARIE 6 61 (18.2%) & ZEB1 BRI/ 461 (12.1%)
# 537z, E-cadherin & vimentin UL BN & — B 2 B0 72 4%, ZEB1FBUIH S H
2B 2RO 7 5 72, EMTHMIME (vimentin/ZEB1") 13461 (12.1%) A5, RIERT
261, IAEMERL T 2 B8 5 Niz, RERS O EMTHIE. IEME. MBI T, Eonk
W Z 2T 5 EMTHIIE D A5 N7z, (KRS O EMTHIFIE.  IE PR 88 0 IR R 8L
O XD IRMBREEZRL, BHEFMEO XD SRR OMIE{tZ RS Rho ., > TC,
RIERFIZH T 2 EMTHIl O L EMEZ B L THB < BENH D, BHIFKGEEOREKICH % E
Al OPER O MO —BTIe % EEZ 5N,

Cytological findings of epithelial-mesenchymal transition cells in pancreatic
cancer with effusion cytology

The present study aimed to define the cytological features of epithelial-mesenchymal transition (EMT)
cells in pancreatic cancer with effusion cytology. We assessed EMT cells in 33 clinicopathological pancre-
atic cancers. We analyzed the immunoreactivity of EMT-related markers such as E-cadherin, vimentin,
and zinc finger E-box—binding homeobox 1 (ZEB1) and the cytological findings of EMT cells expressing
vimentin+ and ZEB 1" in effusion cytology specimens. Pancreatic cancer cells in effusion cytology were
classified as clustered (36.3%), isolated (15.2%) and mixed (48.5%) types. E-cadherin, vimentin, and
ZEB1 were expressed in specimens from 27 (90.0%), 6 (18.2%), and 4 (12.1%), patients, respectively.
The types of cells and immunoreactivity of the EMT-related markers E-cadherin and vimentin were sig-
nificantly correlated, whereas ZEB 1 immunoreactivity was not. We found that EMT cells expressed vi-
mentin® and ZEB 1" in four (12.1%) specimens comprising two mixed and two isolated types. The EMT
cells in effusion cytology specimens appeared as isolated cells and loosely aggregated clusters and did not
display fibroblast-like morphological change. Therefore, the diversity of EMT cells in effusion cytology
needs to be understood. These results should improve our understanding of the properties of tumor cells in

an anchor-independent environment.
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Assessment of soluble factors as potential biomarkers during immune check-
point inhibitor therapy.

In recent years, the treatment strategy for advanced or recurrent non-small lung cancer (NSCLC) has
changed drastically with the development of immune checkpoint inhibitors (ICIs). ICIs that target the pro-
grammed death (PD)-1/ PD-1 ligand 1 (PD-L1) pathway, restore the immune system’s capacity to recog-
nize and eliminate tumors, thus improving treatment outcome in NSCLC patients. Nevertheless, since it
has been reported that only a limited number of NSCLC patients show marked and durable responses to
anti-PD-1/PD-L1 therapy, there has been a need for biomarkers that can predict and monitor whether an-
ti-PD-1/PD-L1 therapy would be clinically beneficial.

Since anti-PD-1 therapy targets the immune system, biomarkers associated with immune responses must
be developed. For example, the level of PD-L1 expression on tumor cells, as assessed by immunohisto-
chemistry (IHC), has already been highlighted as a potential biomarker predictive of the response to PD-1

80



inhibitor. However, the reliability of PD-L1 expression as such a marker appears to be limited because it
can be quite heterogeneous, even within the same tumor, and may change dynamically and drastically ac-
cording to circumstances. In addition, biopsy of tumors to assess IHC-based PD-L1 expression requires in-
vasive procedures such as bronchoscopy or video-assisted thoracoscopy, and can sometimes be problemat-
ic depending on the size and location of the investigated tumors. By contrast, markers present in blood can
be assessed with a minimal degree of invasiveness, and unlike biopsies, blood samples can be repeated and
sequentially studied, thus providing dynamic information during treatment. These advantages of blood
sampling would be well suited to patients receiving ICIs, in view of the dynamic nature of the antitumor
immune response. Therefore, using peripheral blood samples, we are investigating biomarkers that can
predict and monitor the efficacy of anti-PD-1/PD-L1 therapy.
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HREHB) AHETIE. MERAE DTS 24D FIREGE (VM) ORELEER DJF A ORE &
EETEO THIRETE LT IBIMH T2 5304 (FS-T2WID) TOHMHEZERE L 7=,
BEEHE) 2014 10HNS 2021 F9 H T THUICTHAZLED VMIZH L 3% R KA/ —
INIZ K BELEEDTTON, PDOIBED 12 7 ALANIZFS-T2WI & 3 & MRIME N fRff S 117z
51 ANZExGE L, HLEEE2 MDA O S TORMTEM GETT. 2L, HoiHk 2
W) 3. B BREETR o2 2 NDERIC K D 2k ZE RIcfThb Nz, FS-T2WIIZK 5 VM
DR (RERE. MR, NEBMEIR. R — D8Ik, BIRGS A, fluid-fluid L X)L O )
1$ 2 NOJINT U 72 iR 2 W R I K D bz, WK ZER, ik, BIBRO 3 D
WL, RLF—@R3E, EW. L3R 3 DITHHEL k. Mi/NRIZECBEIE ORI T
FS-T2WIIZHBT 25 VM OFRERZEIE LA Uz, AR MRIIZIEER 2-6 # H LANIZ FS-
T2WIDRBER SN b D & Uiz, Filin, mEL. /R Kruskal-Wallis 8 E 2 FH W 7z, L
fifi & FS-T2WI IZ X % VM D Al D B £% 1 Fisher exact test CEHT L 7=,

FER) BELEERITR AT LzBFIWaho /2, Bfk/a L, EoHEk. BEHEE. £
nNENB6A (12%). 25 N (49%), 20N (39%) TH-o/-, BIRFEMO—FRIIBRHFTH>
7= (k=0.54-0.70), ZEE2HEDOLIEIRERNS5ecmL T (65%) Thozh, 2 lidd
NXTs5emPL ETHo7z (p=.019), EREMENIBIEIROMICEEZZEDZ (p=.003), 2Z¢
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D, BERMRICIIEBITEFEFRNL (F7)I—TT35%). 2/ UITIZILRSIRITZ
Mol (83%), #litd MRI OBINFLHEZ /- U 72 BFIL 38 N Tdh o 7z WE{LHEEVERTD MRI T,
RLF—T8RO M|, E%., JRRIE8 A (21%). 18 N (47%). 12 A (32%) THO. #lfk
PEEZOMRITIZ 15 A (39%). 16 X (42%). TN (18%) Tho/z. KL F— IR,
WL R7E THE T 2T H o 7=, EREM EM/NERORMICEEZ I Moz (p=0.18),
fham) W EOHRWMEVMIZH T 2 3% KU R —)VE{LEIETIX, FS-T2WITH 1 X
(bemBPAF) . ZEER, JRIRL TW7aWn R L — D8 IRAS, EHREMOFPHIN &L TEEES
A BT,
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Usefulness of Fat-Suppressed T2-Weighted Imaging in Predicting Pain Relief
and Disease Behavior after Sclerotherapy for Venous Malformations in Ex-
tremity

Purpose

The purpose was to evaluate the usefulness of fat-suppressed T2-Weighted Imaging (FS-T2WI) as a pre-
dictor of pain relief and disease behavior after sclerotherapy for painful venous malformations (VMs) in
extremity.

Materials and Methods

In this retrospective study, 51 participants with painful VMs in extremity were enrolled. Assessment of
pain relief performed at 2 months after 3% polidocanol sclerotherapy was categorized as progression, no
change, partial relief, or free of pain. Imaging assessments including longest diameter, margin definition,
internal findings, drainage vein, thrombus or phlebolith and fluid-fluid level were evaluated on FS-T2WI
before and after sclerotherapy. The internal findings were classified into three types (cavitary, spongy, and
dysmorphic). The drainage veins into three types (absence, normal, and dilated vein). Reduction ratio (RR)
of VMs using longest diameter were calculated. Imaging assessments and RR were compared among clini-
cal outcomes using the Fisher exact test or Kruskal-Wallis test with the Steel-Dwass test.

Results

No patient reported progression of pain. Six patients (12%) reported no change, 25 (49%) partial relief,
and 20 (39%) were free of pain. Size the in free of pain group was most commonly equal to or less than
Scm in the longest diameter (65%), whereas that in the no change group was greater than Scm in all cases
(p = .019). There was a significant difference between pain relief and internal findings (p = .003). Cavitary
type was most common in both the free (70%) and partial relief of pain (52%) groups, whereas spongy
type was most common in the no change of pain (67%) group. Dystrophic type was more common in the
no change (33%) than in partial relief (8%) and in free of pain (20%) groups. There was a significant dif-
ference between pain relief and drainage vein (p = .024) (Table 1). Absence and normal vein were most
common in free of pain (35% in each group), whereas dilated vein was most common in the no change of
pain group (83%). There were 38 post-procedural MRIs that met our inclusion criteria. The pre-procedural
MRI showed absence, normal, and dilated vein in eight (21%), 18 (47%), and 12 patients (32%) respec-
tively, while the post-procedural MRI showed them at 15 (39%), 16 (42%), and seven (18%) patients re-
spectively. Dilated and normal veins tended to disappear with sclerotherapy. There was no significant dif-
ference between pain relief and RR (p = 0.18).

Conclusion

In painful VMs occurring in the extremity, size (equal or less than Scm), cavitary type, and no dilation on
FS-T2WI were considered important factors in predicting pain relief for polidocanol sclerotherapy.
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B 72> 7z, 31 & ® BRAFHF I & MEK [HEHE S O 73 ARG IC T > Y — &2 il A 7270,
Epitheloid Glioblastoma @ 2 il 2SR fE R BAL D /2D T > F U —T&E 72 o 7275, Anaplastic
ganglioglioma DIEFNIIAEE 22T 2 Z LI Lz ZO XD ITEFI K > CIERTREEITHR
DWZIRBE RN TE, B EEZRIT TCEEMBHBL TETWE I EQRI N, B
AR B DENT 217 > 7= 6 ] Tl 31T Glioblastoma DIEF TH B DY, RIEHTZ < D YR D R
LOWIENRD NN, TNBIE—ETERNM>, ZOMERIZEK D, Glioblastoma IZHB W1 T
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Genetic analysis in malignant tumors of the primary central nervous system

(CNS)

We have actively performed genetic analyses in patients with primary CNS tumors who underwent surgery
at the department of Neurosurgery in Kurume University. Specifically, IDH1, p53, ATRX, H3K27M,
BRAF, EGFR, PTEN, PDGFR, PIK3CA have been analyzed. In addition, chromosomal analyses by SKY
method have also been performed in samples from several patients with gliomas. We have also tried to
make primary cultures from high grade glioma cells obtained from patients with malignant glioma. Re-
cently we experienced three cases with glioma whose BRAF gene was mutated. Two of three were Epithe-

lioid Glioblastoma and one was Anaplastic Ganglioglioma. Onco-panel using FoundationOne revealed the
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difference between Epithelioid Glioblastoma and Anaplastic Ganglioglioma. We planned to use molecular
target therapy against BRAF in these 3 patients, however, the two patients with Epithelioid Glioblastoma
could not receive the therapy due to rapid progression, while the patient with Anaplastic Ganglioglioma
has received the therapy. Chromosomal analyses were performed in six patients with Glioblastoma and
many chromosomal alterations were found, but there was no consistency in these alterations. We consid-
ered that the chromosomal alterations had occurred randomly in glioblastoma. We could not identify any
correlation between the chromosomal alterations in the patients with glioblastoma and their malignancy
grade. In the future we would like to study the correlation between chromosomal alterations and clinical
prognosis. In this way we intend to expand the data on genetic analyses in malignant brain tumors and ex-

plore how to apply such data in the field of brain tumor therapy.
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1. HEEREHY

A R 1V 1 % I I 33 W T Cyclin-dependent kinases (CDKs), B 7 U > K UF v 7 KA
PRRFRERI D THEICHTBI SN TWS (B11), UL, D AMIBLIZEI W T E R
HEBLRTOERR, Fry 12 MAFOREREICE > THREEINILITLITZELL Th3,

—Fh., A=)V R av I RAAEHDF AP ELTHONDY — Ry 7 AfEEY 2N

781 (YBX1) 13k~ 72 38516 R B E (AT SAIM B B R T O R BT Z /T LT AR
WA AL TR <SBIEL Tnd, A2 BBFOENIOMEZENSHRLZBNAREIZHENT,
Cyclin A, B, D. E®CDC6, CDC20 % p21 73 & ol i 5 101 B 5 5 ¥ D #5112 YBX 1 23R 5
LTWasZENHEZINTWS (Kosnopfel et al., 2014; Maurya et al., 2017; Kuwano et al.,
2019), UREIEICHWT, BEFEOTPELMMELIRE YBX1 B L TWad Z &Y 204ELL EATIC
LD THEIN/ZZEEERICMET S (Kamura et al., 1999), DIk, YBX1 O ABEHEAND
RENCBET AN ONHEEINTEZD, O THERICOVWTOEFIIARIZHS M
INTWRN,

I 5T, IRRBICBWTTIZ4BBE ORI I NS D, BOEOIFEED 70%3E< % &5
D % DI BB ERERMERE (HGSC) LB (OCCC) TH D, M AFEIE D RHASHRERE 7Y
2% ZOWEEICHL TTIFFR20Y FH 2 RIIDAANEHWLEHRENTDRTW S,
T, TS AT L TRETY R b — 2 AHEHS PARPHEFDEA SN TN D, Mg
I & BEE T 2R & L Cld CDK4/6 H A C & % palbociclib %> abemaciclib 72 E 2VFLFE IR IZ
HHIN TS, JFEEAOBEEIIIFH I N TV, AiFFETIE. HGSC & OCCC &5
&0 I B T D R 1) 7 B R0 B R B Al A ) = X BB S T LT 3 L W BIEIRE D
AIEAERBKL 720 & 2 7=,

ZZTHRLIZ, RPN RICUTU RO Z &E2RNTAHZ &I .

(1) SHBEHIIE D BEHEIL YBX 1 IIKEFEL TR D MNEMN ?

(2) HUREHEHEDY YBX LKTEME 2 759708 AU R L3 &40 0 S i & A B & A5 7 O R B AV HE B 12
BGLTWs0h (M1 ?

(3) flAaE RS EE 57 & YBX1 OFHOINEIEIC BT DRI ERIL ?
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YBX1 ?

1. fHfe & H] & BT 5B nF — YBX1 OB G132

2. WIZERER SHERIRT
AFEIERZ XY — b SETEERKEL THD0, BIEBHFRRPTTDH 5, Bl OER

i R D —il 2 WG I %,

(1) YNEEAIAE O BEFEIE YBX LIKEME 2 R I D IEIKEE 2 R T D ICIRKBI T 115,

S B I o0 BA %I OO YBX LR AE I D W T, HGSC & OCCC H 3k % & 0 U1 B3 il i ik
1282 W RICHEE# R THRHF L/, YBX1 siRNAULFRES, HifaiEhE4 5 HiMEZ L=, =
DFEFR, YBX1 /v 7 ¥ T, MIBEEEENZEHICHH S5 JHOCS il 213 U & L
TR EE S HIH S N2 WSKOV3HIiE 21X U & Lzflaftic kKl ez (K2) CGR¥

KT —5).

2. YBX1 /v & ORI D YBX 1 M A 59 %
MfEek (JHOCS) EEI5-AMEWLHIEkE (SKOV3)
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(2) YBX1 V3l & S BE & (= T D H T Cyclin A % CDC20 ORBINFEE H 2 5,

YBX1 siRNAZLE 217 W B HE AT OFB L NV 2 U T2 > 70y MET
fEMT L7z (K3), Mt L/zfilaEREEERTFOY >N EREHL XILITBNT,
JHOC5 Tid. CDC6. CDC20 % Cyclin A DFEHMNYBX1 /v 7 &7 &> TEHIK
T9 2, SKOV3 IZBWTIHME L7 (K3) CREXRT—4).

Tabb, YBXLITHT 2K TEZ /R Tk &< 5 Tawlliagktia, o0
D e RS EE AL T DRI D YBX LKFEEICB W THENA LN,

X 3. YBX1 /w27 &> FE R E R
FOFIITHER S ZE T Sffilutk (JHOCS)
HE LUVl (SKOV3)-T7 T X%

> 70y NMENT

(3) HGSC & OCCC DIIBIEMARIC BT D YBX1 DFH L X)L D L
X4 12 HGSC & OCCC D fEEMRKIC BT 2 YBX1IFHH & U VL YBX1 (pYBX1) ¥
WO REMHMB b FRE JHC) OREMNRERZRT (REEXT—%). YBXL I
AEICRHELTHBD, WEEICBVWTOREL NV L Th 5.

INBK RS & N R 22 IR AR O 2145 TUNBIEEHE O Bl iR IcBI L T, THC
fE#HT & RT — PCR 12K % mRNA R L X)L ORME 2D T 5, YBX1 EABEHEATIC
DNTOFREL X)L DFENT 2t T, HGSC & OCCC Z IR X FHL TE D HR/NA
FR—N—%RT DB ENHRD 2 WL TWD,
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4. SN RMRAR D YBX 1 FEE @ ITHC f#HT -HGSC & OCCC D FH L X)L
B2 THD

3. FLHL&EZ

(1) UNEIEMIALDESAIL YBX 1 ITIKFZ /R T ARSI IR WD 2FEHIT KT N5,
(2) YBX1 \ZHEHEMKEME D WHIIEIZ 31T CDC6 = CDC20 X7~ Cyclin A 72 EAYYBX1 D
FIHEZ ST TS AR B 5,
(3) e & HABEE L TREE YBX1 ORI L X)L YBX1 SR HELE TR & ORBAEOR
IEAYHGSC & OCCC 2RO T 2 MMENIZ DN TIIMETH TH 5,
DA B, 5o e Jo 10 B e i A= - 35> YBX(1 D UN BB TR AN DR 52 5 M5 Z &ITX D,
B LW E DO ENOERRBEN S TZ2ERL T ERN,

4. RS hINOIENFIEH & B

M EME— BRtoRSr (BB~ U TIEREREM ST . AN A (AEKRT) . g1 Cui
R, U, BHHE <Y YD) S8R EDHREBHNITKOAMEZE TS ETY
%o RSB L LITET,

Development of new cell cycle targeted anticancer therapeutics based on our
study of how the ovarian cancer cell cycle is specifically deregulated in collab-
oration with Y-box binding protein YBX1

In normal cells, the cell cycle is precisely controlled by cyclins, cyclin-dependent kinases and check-
point regulators. However, in cancer cells, the cell cycle is frequently deranged through mutations in genes
involved in cell cycle and checkpoint regulation. In this study, we focus on ovarian cancer cells. Ovarian
cancer is the fifth most common cause of cancer deaths among women worldwide. More than 70% of
ovarian cancers consist of two representative epithelial tumors, namely high-grade serous carcinoma

(HGSC) and ovarian clear cell carcinoma (OCCC). We newly asked whether expression of cell cycle relat-
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ed genes and an oncogenic YBX1 gene is deranged in ovarian cancer, and also whether expression of cell
cycle-related genes and YBX1 gene can be associated with clinical significance in HGSC and OCCC tu-
mors. We first found that cell growth is dependent on YBX1 in some ovarian cancer cell lines, but not in
other cell lines. We secondly found that expression of some cell cycle related genes such as cyclin A and
CDC20 is mostly closely coupled with YBX1 expression in ovarian cancer cell lines in which cell growth
is dependent on YBX 1. Based on our experimental findings, we will discuss further development of novel

anti-ovarian cancer therapeutics by targeting cell cycle related genes and/or YBX1 gene.
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