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Importance and potential of the intestinal environment in the control of
host immunity

JUN KUNISAWA

Collaborative Research Center for Health and Medicine & Center for Vaccine & Adjuvant
Research, National Institutes of Biomedical Innovation, Health and Nutrition (NIBIOHN),
Ibaraki

Health promotion with the keyword "intestinal environment" has attracted much attention. The
intestine is a tissue responsible for digestion and absorption of diets, but it is also an organ where many
immune cells reside. Their functions are affected through interactions with intestinal bacteria and dietary
components. Furthermore, dietary components affect the function and composition of intestinal bacteria,
while the intestinal bacteria expel and alter the ingested dietary components as "metabolites", which are
then absorbed through the intestines and affect the immune system and other biological functions.
Therefore, intestinal environment, which is composed of "diet," "intestinal bacteria," and "intestinal
immunity," is considered to play an important role in the maintenance and promotion of healthy
condition. In this talk, I would like to introduce the relationship between diet, intestinal bacteria, and
health, especially immunity, by integrating basic research and human big data analysis for the drug
discovery, development of functional foods, and the possibility of precision nutrition.
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Gut microbiota and obesity-associated liver cancer by hepatic translocation of
gut microbial factors via leaky gut

NAOKO OHTANI

Department of Pathophysiology, Osaka Metropolitan University, Graduate School of
Medicine, Osaka

Obesity is known to be a risk factor for several types of cancer including hepatocellular carcinoma
(HCC). We previously identified that the enterohepatic circulation of the obesity-induced gut microbiota
metabolite, deoxycholic acid (DCA) induced the cellular senescence and senescence-associated secretory
phenotype (SASP) of hepatic stellate cells, a phenotype that senescent cells secrete inflammatory
cytokines, chemokines, growth factors, proteases and so on. The SASP factors are associated with
creating a cancer promoting tumor microenvironment, suggesting that DCA is one of the crucial factors
to accelerate obesity associated liver cancer. We found that the hepatic translocation of obesity induced
lipoteichoic acid (LTA), a Gram positive gut microbial component, promotes HCC development by
enhancing SASP factor expression of hepatic stellate cells through Toll like receptor 2 collaboratively
with DCA. IL-33 was highly induced in senescent hepatic stellate cells (HSCs) in an IL-1/ -dependent
manner in the tumor microenvironment. The release of both IL-33 and IL-15 was triggered by LTA, and
the release of these factors was mediated through cell membrane pores formed by the gasdermin D
(GSDMD) N-terminus, which was cleaved by LTA-induced caspase-11. We demonstrated that 1L.-33
release from HSCs promoted HCC development via the activation of ST2-positive Treg cells in the liver
tumor microenvironment. The accumulation of GSDMD N-terminus was also detected in HSCs of
human NASH-associated HCC patients, suggesting that similar mechanism could be involved in a
certain type of human NASH-associated HCC.
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Evidence and future prospects for combination treatment with beneficial bacteria
including CBM588 in cancer immunotherapy

KENTARO OKA and MOTOMICHI TAKAHASHI

R&D Division, Miyarisan Pharmaceutical Co., Ltd., Saitama

Since approvals of anti-CTLA antibody ipilimumab and anti-PD-1 antibody nivolumab as immune-
checkpoint inhibitors (ICI), cancer immunotherapy has attracted attention as a new cancer treatment.
Although ICIs have been shown to be more effective, their effects are limited, and further research for
seeking biomarkers or response factors on ICI treatment are ongoing.

The recent progress in multi-omics analysis have elucidated the relationship between microbiome and
various diseases. Recently, it has been reported that some intestinal bacteria affect the response rate of
ICI, and the development as Live Biotherapeutic Products (LBPs) are being promoted worldwide.

Clostridium butyricum is a spore-forming, Gram-positive obligate anaerobe and known as one of
probiotics. C. butyricum MIYAIRI strain, which was discovered in 1933 by Dr. Chikaharu Miyairi, and
used for over 8(0 years as pharmaceuticals and feed additives. C. butyricum MIYAIRI 588 (CBM588),
which was isolated from soil in Nagano Prefecture in 1963, are currently used.

Recently, Tomita et al. reported that CBM588 significantly enhanced the response rate of ICI in a
retrospective study on non-small cell lung cancer'”. In addition, Phase I clinical trial conducted by Dr.
Dizman et al. reported that the combination of CBM588 significantly increased the response rate of ICI
treatment for metastatic renal cell carcinoma®.

In our presentation, we would like to outline the evidence for combinational effects of beneficial
bacteria, especially CBM588, and introduce the future prospects of LBP for cancer immunotherapy.
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Transkingdom interactions between gut-commensal bacteria and host cell in
regulating oncogenic process

HITOSHI TSUGAWA

Transkingdom Signaling Research Unit, Division of Host Defense Mechanism, TOKAI
University School of Medicine, Isehara

The number of gut commensal bacteria are much more than that of human cells. These commensal
bacteria play a pivotal role for maintenance of human homeostasis. Therefore, gut commensal bacteria
are also known to be strongly involved in the development of several human disease. The Cancer
Genome Atlas (TCGA) database indicates that bacterial DNA is detected in tumor tissue in
gastrointestinal cancers. In addition, there are also reported to be differences in the composition of gut
microbiota between colorectal- and gastric-cancer patients and non-cancer patients. These findings
indicate that gut commensal bacteria are related to development of gastrointestinal cancer. However, it is
uncertain what kind of bacteria regulates the development and process of gastrointestinal cancer. This
presentation will focus oncogenic signaling of gastric cancer and colorectal cancer regulated by gut
commensal bacteria.



16

P A=) J. germfree life gnotobiol.

B d L A5 L, mEL) T L ?
~ WAl w5 & S AEH, < L CEMmuifg i fm~

fi ks KRR
CRBUR 2R BE R R TERE I - JEBS P RLF)

725 OB NITIEA40I0M & DREZERL, B0
Bz arba— )V LiEL - BOREZRELZD, T0iE
BREAMRELZZY LTWwD, T2bb, ir MI%
Boks-MEmedffL, [dbob7-ho] Ofk%
HEVTWLHEWVWZ 5,

I7THAREYOR EIFIENE L= 2T v 78
SRMEE % F 2 S B & 58 HL L T RUR4004E 2%
FEEL, BATEEELZN TR EEME L
DNA (Zxf U CTHEFRM 2 BLH IR E DS T REIC R o 72, § 7%
bbb, WY =2z v, L) biFleS rRNA
EARFRATIC & ) REIERILL CT&E 72, ZOHT,
J I 3 DL AU SRR B O FBE R B A
EFLTWAHEDRHVOVWT WS, MEEMEE DG
FIZBWTDH, GOHER B & B PR O B kA
WMEEINTE L.

IR A B T, (IR 33 i S B A Al 2o
—ORIENERILETH Y, FEZ oIS AESNE HLA
A—FBHC, Bk s7ar27 7 I FESEEO
IS L o CZ oIS L. /2, Ih
S OBAATLE O MR, REYE T B 16 4 &
WEOFBIEWFHOm RIEFE L. UL, M-
P - 7 A4V R RGER 2% GVHD 7% & O R4 5 1)
AOHE & FRE 18YE GVHD, —Wk%HE, MR O
TEOA AR BTG PHED10% L IZA L
HHN, BREEON LEZPHIT2ENEZ>Twb.
F72INS OBRIEHEOREIHIREE 723720,

LFHREAMIR L LTHEHETH L. TOBICHVLR
LIRBIAEYWHEIC L 2EARKEITH I TS0
D, BNBRECHE N A YT, SWHEIHIREZ SGE T
LX) FHROYwEE HIGLAMRIRVE 2R
BETH L. WA, BN ORE & BHEIHE &
DRSO TG S, TodEEHIFL
B ADPEERF SR Tw b, B2 IZEMEBHE (5
WHIH A X7 BA M) IFA TR - T4 T4
WVIEHSE D EFICAE N5 A%, GVHD OEHIZD W
THBOWEH 5. 20 —J5 THAEBH O M
HEDIHESINTEY, eI THCHRINTHS
LIEVRT, AEORMDEHAH. TunttT 17
AR ZEDOMOFEEDOMMREZ N Z 2 LD EASNT
BY, SHROBEIWESND G TH D I LIIME
Wb DEEZ LA,

b Avbh I B R O % 16S rRNA fi#
MO & 0GR L, RS A 8 D 2 e A3 A AF &
B L Cwb 2 & (Kusakabe, 2019), BHift12°HH
DI AT #1205 D 2 B BRIR 0 E & AR A4 & B
W52 & &G L7 (Kusakabe, 2020). 3512, 3k
FF7E 277V — 73 BRI 1 5 H H OB PIMR# & 180k
GVHD 54 O B #IZ B L TH#Heds L7z (Konishi, 2021).
KRy VRV LATIREAOMRERERZRE 2, PAH
WA BT 2 W NI #EFSE & Z O ERIRIS IS D W TR
FLL7zw.



Vol. 53 No. 1, 2023 17

Good intestines make the treatment more successful
~Gut microbiota , cancer treatment, and hematopoietic cell transplantation~

KENTARO FUKUSHIMA

Department of Hematology and Oncology, Osaka University Graduate School of Medicine,
Suita

Four hundred years have passed since Leeuwenhoek, the father of microorganisms used his
microscope to detect microorganisms in stool in the 17" century. Currently, there are as many as 40
trillion bacteria in the intestine; they are known to regulate intestinal motility, promote digestion and
absorption, and promote immune function. It has also been reported that abnormalities in intestinal flora
affect the onset and progression of various diseases. They allow comprehensive sequencing of DNA
extracted directly without culture; research by next-generation sequencing (NGS), primarily 16S rRNA
gene analysis, has been instrumental.

Also, intestinal flora has been associated with the disecase and treatment of leukemia and other
hematologic malignancies. Allogeneic stem cell transplantation is the only curative treatment for
hematologic malignancies; its indications are being expanded by the development of HLA-mismatched
transplantation and post-transplantation cyclophosphamide regimens. Advances in transplantation
preparation and supportive care, including prevention and treatment of infection, have also significantly
improved prognosis. However, at least 10% of patients who undergo allogeneic stem cell transplantation
develop life-threatening transplant-related complications such as chronic GVHD, secondary cancers, and
hypogonadism, as well as early complications such as bacterial, fungal, and viral infections and acute
GVHD.

Supportive care remains important because these complications prevent improvement in
transplantation outcomes and because these treatments also cause severe immunosuppression. Although
broad-spectrum antibiotics are widely used in these treatments, studies are still evolving to improve
prognosis by focusing on the intestinal environment.

However, many reports suggest that alterations in gut microbiota (i.e., modifications in diversity or
structure) have a poor prognosis, but their role is not fully understood. Recent studies have reported an
association between the abnormal gut microbiome and transplant complications, and therapeutic
interventions to reverse it are being evaluated. For example, fecal transplantation (transplantation of
intestinal flora) has been established to treat C. difficile infection, and there are also now multiple reports
of treatment of GVHD. On the other hand, since sepsis due to fecal transplantation has been reported,
sufficient safety cannot be ensured at present, and improvement of procedure is necessary. In addition,
additional probiotics and certain other bacterial cocktails are being tried, which is a promising area for
future development.

This symposium will review these findings and consider the study of the gut microbiome in cancer
therapy and its clinical applications.
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Guideline for Authors

A. Annual meeting proceedings
I. Proceeding manuscripts (oral presentations)

1.

o

Authors and all co-authors must be members of the Japanese Association of Germfree Life and Gnotobiol-
ogy (JAGG). Papers submitted for review must convey new unpublished findings from studies in germfree
research or gnotobiology. Manuscripts are accepted for publication following review by the Editorial and
Publications Committee. Please prepare manuscripts according to the instructions below, with reference to
the printing sample available through our website.

Manuscripts are accepted in both English and Japanese. However, in the case of Japanese papers, the infor-
mation carried in the title page, abstract, and key words must also be duplicated in English. All titles and legends
to tables, figures, and photos, as well as the reference list must be prepared in English regardless of
whether the papers are prepared in English or Japanese.

The title page of the manuscript should carry manuscript title, name of authors and affiliations, postal ad-
dress, zip code, phone, fax, and e-mail address of the corresponding author.

Begin the manuscript on page two, starting with abstract (within 250 words), five key words, and text (2000
words), in the order of: I) Objective (or Introduction), II) Materials (or Subjects), III) Methods, IV) Results,
V) Discussion, VI) Conclusion, VII) Acknowledgments (if any), References, and a maximum of 5 figures,
tables, or photos in total.

An electronic copy in MS-Word format, tables and figures may be incorporated into the Word file, submitted
as separate Excel or PowerPoint files, or as jpg, pct, eps, or tif images adjusted to actual printing size. Tables
and figures should each be numbered consecutively in Arabic numerals (Table 1, Figure 1), with a title for
tables and descriptive legends for figures. The location of tables and figures in the text should be indicated in
the margin of the typescript. Each table and figure should be printed on a separate sheet of paper. The manu-
scripts in the journal are generally printed in black and white. However, if the authors prefer color printing of
figure (s) in the manuscript, additional page charge will be added.

Abbreviations must be preceded by the full term at first mention. Use standard units of measure such as: m,
cm, mm, um, nm, 1, ml, pl, kg, g, mg, ug, ng, pg.

References should be cited in the text using superscript Arabic numbers, in order of appearance. In the refer-
ence list, the references should be numbered, followed by authors (all authors in full, all capitals), title, journal
name (italicized, abbreviated according to Index Medicus), volume (boldface), page numbers (first and
last), and year of publication.

Example:

1. TAGUCHI, H., TAKAHASHI, M., YAMAGUCHI, H., OSAKI, T., KOMATSU, A., FUIIOKA,Y. &
KAMIYA, S.: Experimental infection of germfree mice with hyper-toxigenic enterohaemorrhagic
Escherichia coli O157:H7, strain 6. J. Med. Microbiol., ,336-343, 2002.

2. LINDAHL, G., HEDEN, L-O. & STENBERG, L. : Streptococcal IgA receptors. In: Molecular
recognition in host-parasite interactions, Edited by KORHONEN, T. K., MAKELA, P. H. & HOVI,
T. New York, Plenum Press, pp.77-83, 1992.

3. SAKAGAMLI, T., FUKUDA, Y., TAMURA, K., TANIDA, N. & SHIMOYAMA, T.: Does Helico-
bacter pylori promote gastric carcinogenesis? J. germfree life gnotobiol., ,25-26,2001. (in Japanese)

Manuscripts should be sent by E-mail to jagg@ciea.or.jp.

Copyright of manuscripts accepted for publication will become the property of the Japanese Association of
Germfree Life and Gnotobiology (JAGG).

The JAGG retains the right to publish accepted manuscripts in part or full in any network or other media
recognized by the Association, in any language (including electronic publishing).

B. Original articles and reviews
I. Original articles

1.

Submission of manuscripts to this journal is limited to members of the Japanese Association of Germfree Life
and Gnotobiology (JAGQG) or the International Association for Gnotobiology (IAG), based on material pre-
sented at the annual meeting of the JAGG or International Symposium for Gnotobiology.

Papers submitted as original articles must convey unpublished findings and conclusions of note from innova-
tive studies capable of contributing to the development of germfree research or gnotobiology.

Acceptance of manuscripts for publication will be judged by the Editorial and Publications Committee and
referees.

Orginal articles must be prepared in English throughout, in accordance with the instructions for proceeding
manuscripts above, with the exception that there is no limitation in word count or number of tables, figures
and photos.
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II. Reviews

1. Reviews are accepted in either English or Japanese as invited papers as a rule, to be prepared in accordance
with instructions for oral presentation manuscripts.

C. Ethical guidelines

Study protocol must have obtained approval by an appropriate institutional Ethics Committee. Studies on human
subject must also conform to the provisions of the Declaration of Helsinki (as revised in Brazil 2013, Ethical
Guidelines for Clinical Research 2015 Ministry of Health, Labour and Welfare Public Notice 415), and the Eth-
ical Guidelines for Epidemiological Research. Animal studies must conform to the Standards for the Rearing,
Housing, and Alleviation of Pain of Experimental Animals (2006 Ministry of the Environment Public Notice 88).
Compliance with these guidelines must be stated within the text of original articles.
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