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Table 1. Biotin-mediated biological responses
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Biotin Target | Result

Reference

Sufficient | Human | Improvement of dermatitis

Mice Increased hormone levels
Suppression of diabetes
Improvement of inflammation

Deficient | Human | Atopic dermatitis

Mice Alopecia
Fatigue
Inflammation

X
H HN™ 'NH

Figure 1. Biotin (left) and Biocytin (right)
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Table 2. Relative comparison in the ratio of specific phenotypes in the CD 4 "T cells of each group when the Control-

diet group of Conventional mice is used as a reference

Naive T cell (CD3*CD4+*CD44°¥CD62Lhigh)

Effector T cell (CD3*CD47CD44°¥CD62L")

Conventional Germ-Free Conventional Germ-Free
Biotin- Biotin- Biotin- Biotin-
Control Deficient Control Deficient Control Deficient Control Deficient
PP ++ ++ ++ ++ PP ++ ++ ++ ++
CoP ++ ++ ++ + CoP ++ ++ ++ -+
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Effects of biotin on the host immune responses

TAKUTO ONISHI, MASATO TSUDA and AKIRA HOSONO

Food and Physiological Functions Laboratory, College of Bioresource Sciences, Nihon
University, Fujisawa

Biotin is a water-soluble vitamin, and is supplied to the body by not only dietary intake but also a
metabolite produced from intestinal bacteria. Biotin acts as a cofactor for carboxylase and regulates
energy metabolism. It is known that the biotin deficiency induces the inflammatory responses such as
psoriasis and inflammatory bowel diseases. However, the effects of biotin derived from intestinal
bacteria on the intestinal immune system are still largely unknown. Biotin deficiency has been reported
to cause atopic dermatitis-like symptoms in humans. There are also reports indicating biotin deficiency
lead to reduced alopecia and weight loss and accumulated fatigue in mice.

Although biotin deficiency promotes inflammations, the regulatory effects of biotin on cellular
immune responses are not fully understood. Therefore we are focusing on biological responses,
especially the large intestinal immune responses using germ-free mice with biotin deficient conditions.
We analyzed the activated status of CD4" helper T cells in colonic patches (CoP) from germ-free mice
received biotin deficient diet (GD) and control diet (GC). The lower proportion of naive CD4" T cells

(CD3"CD4"CD44"°"CD62L"¢") and higher percentage of effector CD4" T cells
(CD3°CD4'CD44°"CD62L ") were observed in CoP of GD mice, which are the condition with primary
biotin deficiency compared to those of GC mice. To understand the cellular and molecular mechanisms
underlying these altered T cell status, we are focusing on energy metabolism in CD4" T cells caused by
biotin deficiency.

It is expected that biotin from biotin-producing intestinal bacteria as well as foods will be used for the
prevention and improvement of many diseases. Further biological functions of biotin need to be
elucidated.
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Figure 1. Environment of generating germ-free chimeric mice.
This chart shows a bioBUBBLE cleanroom ombined with an
individually ventilated cage system (above). The workers
wore dust-free garments in a positive- pressure cleanroom
(left). We prepared to transplant of human liver cells into

germ-free TKm30 mice in a workstation (right).



Vol. 54 No. 2, 2024

1st trial
200
— Male
—— Female
18.0
160
CJ
5
‘® 14.0
2
>
0
a
120
10.0
80
4 6 8 10 12

Post franceplantation of human liver cells (weeks)

Administration

of ganciclovir
Before

franceplantation

Body weight (g)

37

2nd trial

— Male
200 —— Female

180
160
140

120

100

80

»

3 4 5 & 7 8 9 10 1

Post tranceplantation of human liver cells (weeks)

Administration

of ganciclovir
Before

franceplantation

Figure 2. Body weight curve of germ-free human liver chimeric mice. Germ-free human liver chimeric mice were

generated twice. However, germ-free TKm30 mice showed a continuous decrease in body weight after

transplantation of human liver cells in both trials. Unfortunately, some mice died.
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Figure 3. Histopathological examination in an

immunostaining for human mitochondria of the livers
of germ-free human liver chimeric mouse.Human

hepatocytes were stained brown..
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Generation of germ-free human liver chimeric mice.

RYOKO NOZU, KAYO TOMIYAMA, and RIICHI TAKAHASHI

Central Institute for Experimental Medicine and Life Science, Kawasaki

Substances metabolized in the liver are excreted into the intestinal tract with bile and further
metabolized by the gut microbiota. Since human liver chimeric mice have human liver metabolic
activity, they are expected to be colonized with human gut microbiota and present human-specific
metabolic activity. Given this background, we generated germ-free human liver chimeric mice for
colonizing human gut microbiota.

We investigated the optimal concentration of ganciclovir to induce liver injury. Mice were
administered ganciclovir in drinking water for 72 hours to 5 to 6-week-old germ-free NOG-Tg (Ttr-
UL23mut30)4-9/Jic (TKm30) mice. Human liver cells were transplanted via the spleen after confirming
the degree of liver injury based on the plasma ALT activity. The TKm30 mice transplanted with human
hepatocytes were reared in individually ventilated cages; the body weight of these mice was measured
once a week. Sterility testing was performed once a month to confirm that the germ-free status was
maintained. After 4 and 7 weeks of human liver cell transplantation, the replacement rate of human
hepatocytes in the murine liver was estimated using the concentration of choline esterase in plasma as an
index.

Germ-free TKm3(0 mice showed a continuous decrease in body weight after transplantation of human
liver cells, similar to previous reports. The mice showed continued liver injury, whereas almost no
engraftment of human hepatocytes was observed. As SPF human liver chimeric mice have high
replacement rates of human hepatocytes, it was inferred that the presence of gut microbiota is essential
for the engraftment of human liver cells in this model.

Keywords: Germ-free human liver chimeric mice, positive pressure cleanroom, individually ventilated
cage system, transplantation of human liver cells, replacement rate of human hepatocyte
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Chronic nasal inflammation during the lactation period induces transient and
long-term dysbiosis of gut microbiota in mice

SUZUHO KOMAKI*, TAKAKO OSAKI** and SANAE HASEGAWA-ISHIT***

* Graduate School of Health Scieces, Kyorin University, Tokyo
**Department of Infectious Diseases, Kyorin University School of Medicine, Tokyo
***Faculty of Health Sciences, Kyorin University, Tokyo

The gut microbiota begins to colonize the host body following birth, develops during the lactation
period and changes to the adult type after weaning. The gut microbiota during the lactation period has
profound effects on the host physiology throughout the life, but the mechanism is still unclear. Our
previous study indicated that chronic nasal inflammation induces dysbiosis of the gut microbiota in adult
male mice. Here we addressed the questions whether chronic nasal inflammation during the lactation
period induces dysbiosis, whether the dysbiosis is retained until they grow up to adult, and whether there
are sex differences in the changing pattern of the gut microbiota. Male and female baby mice received
intranasal administration of lipopolysaccharide (LPS) twice a week during the lactation period for 3
weeks and then the cecal contents were obtained for 16S rRNA analysis at 2 time points; at 4 weeks
(wks), just after weaning and at 10 wks, when they grow up to adult. At 4 wks, the beta diversity of gut
microbiota was significantly different between saline- and LPS-treated mice. The changing pattern was
different between LPS-treated male and female mice. At 10 wks, the beta diversity was not different
between saline- and LPS-treated mice, but detailed analysis showed that the ratio of one short-chain fatty
acid-producing bacteria, which usually increase as mice grow up, was significantly lower in LPS-treated
male and female mice. Together, chronic nasal inflammation during the lactation period caused transient
and long-term dysbiosis and may inhibit normal maturation of gut microbiota.

Keywords: hronic nasal inflammation, lactation period, gut microbiota, dysbiosis
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Inhibitory effect of human vaginally derived lactobacilli on Candida albicans
growth, hyphal formation, biofilm and epithelial cell adhesion

TOMONORI TAKANO*, HAYAMI KUDO**, ASAMI MATSUMOTO**, KENTARO
OKA** MOTOMICHI TAKAHASHI** and HIROYUKI KUNISHIMA *

*Department of Infectious Diseases, St. Marianna University School of Medicine, Kanagawa,
**Research Department, R&D Division, Miyarisan Pharmaceutical Co., Ltd., Saitama

Candida spp. cause inflammation and vulvovaginal candidiasis (VVC) due to the development of
dysbiosis in the vulva. The presence of certain lactobacilli has been found to be associated with vaginal
health. This study aimed to evaluate the metabolites of lactobacilli to determine the effects of lactobacilli
on C. albicans growth, hyphal formation, biofilm development, and epithelial cell adhesion.

Forty-five C. albicans strains, which were clinically isolated from the vagina were used in this study.
Twenty-seven clinical isolates of Lactobacillus crispatus, Lactobacillus jensenii, Lactobacillus gasseri,
Lacticaseibacillus rhamnosas, and Limosilactobacillus vaginalis, which have been reported as
components of the vaginal flora, were used. Lactate and hydrogen peroxide in the culture supernatant of
lactobacilli were used to evaluate the inhibition of hyphal and biofilm formation of C. albicans. The
inhibitory effect of live lactobacilli on C. albicans adhesion to epithelial cells was also evaluated in
HeLa cells.

A moderate negative correlation was observed between lactate production and biofilm inhibition (» =
-0.625; p < 0.001), but no correlation was observed between hydrogen peroxide production and biofilm
inhibition (» = -0.10; p = 0.61). At the concentrations of lactate and hydrogen peroxide produced by the
lactobacilli used in this study, it was found that lactate and hydrogen peroxide have a bacteriostatic effect
on C. albicans.

Lactate and hydrogen peroxide produced by lactobacilli are thought to suppress C. albicans virulence
by affecting multiple steps of C. albicans hyphal formation, epithelial cell adhesion, and biofilm
formation.
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Effects of biotin ingestion on the production of cognitive function-related
molecules in rat brain

TOMOKI KIKKAWA, AFIFAH Z. AGISTA, YUSUKE OHSAKI, MICHIO KOMATI and
HITOSHI SHIRAKAWA

Laboratory of Nutrition, Graduate School of Agricultural Science, Tohoku University, Sendai

Biotin, a water-soluble vitamin, is supplied by food and the product of gut microbiota. It has been
shown to enhance the production of testosterone, a steroid hormone, by activating the cAMP - protein
kinase A - cAMP response element binding protein pathway in Leydig cells of the testis. Neurosteroids,
steroid hormones produced in the brain, are known to increase spine development in the hippocampus,
which is crucial for synaptic connections. In this study, we analyzed the effects of biotin ingestion on the
production of cognitive function-related molecules in rats hippocampus.
8-week-old male Wistar rats were divided in two groups and supplied either distilled water (Control
group) or water containing biotin (Biotin group) as drinking waters for 2 or 8 weeks. Steroid hormones
in the hippocampus and the blood were analyzed by LC-MS/MS. Additionally, the protein related to
cognitive function and biotinylated proteins were measured by Western blotting.

Progesterone and corticosterone levels in the hippocampus were decreased in 2- and 8week Biotin
groups. The expression levels of mature brain-derived neurotrophic factor (mature BDNF) were
significantly increased in the 2-weeks Biotin group, while the precursor BDNF (pro-BDNF) was
significantly decreased in the 8-week Biotin group. Biotinylated proteins in the hippocampus were
significantly increased in 8-weeks Biotin group. These results suggest that biotin intake can increase the
production of cognitive function-related molecules such as testosterone and mature-BDNF in the
hippocampus.

(Non-member collaborators : Suzuka Kyuko*, Masamitsu Maekawa**, *Laboratory of Nutrition,
Graduate School of Agricultural Science, Tohoku University, **Department of Pharmaceutical Sciences,
Tohoku University Hospital )
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Analysis of inflammatory responses and T cell responses in a primary biotin
deficiency model utilizing germ-free mice.

TAKUTO ONISHI*, MASATO TSUDA*, HIRAKU OKADA*, YUSUKE OHSAKIT**,
MICHIO KOMATI**, HITOSHI SHIRAKAWA** and AKIRA HOSONO*

*Food and Physiological Functions Laboratory, College of Bioresource Sciences,
Nihon University, Fujisawa

**Laboratory of Nutrition, Graduate School of Agricultural Science, Tohoku University,
Sendai

Biotin is a water-soluble vitamin, and is supplied to the body as a metabolite produced by intestinal
bacteria in addition to dietary intake. It is known that the biotin deficiency induces the inflammatory
responses such as psoriasis and inflammatory bowel diseases. However, the effects of biotin derived
from intestinal bacteria on the intestinal immune system are still unknown. In this study, we analyzed the
effect of biotin derived from intestinal bacteria on the responses of CD4" T cells in the intestine by using
the mice with primary biotin deficiency.

BALB/c mice were fed biotin-containing (control) or biotin-deficient experimental diet for 12 weeks
in conventional (CV) or germ-free (GF) condition. Spleen (SPL), Peyer’s patches (PP), cecal patches (CeP),
colonic patches (CoP) were collected and analyzed CD4" T cells by flow cytometry, quantitative PCR
(qPCR) and enzyme immunoassay (ELISA).

The lower proportion of naive CD4" T cells (CD3"CD4"CD44°"CD62L"*") and higher percentage of
effector CD4" T cells (CD3'CD4'CD44°*CD62L ") were observed in CoP of GD (germ-free biotin-
deficient diet group) mice, which are the condition with primary biotin deficiency compared to those of
GC mice. IL-10 production from CoP cells from GD group tended to be higher than that of GC group.
These findings suggest that primary biotin deficiency induces biological responses related to host
inflammation and may induce T cell responses that regulate inflammation in the colon immune system.
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Induction of anti-tumor immune response by CBM588 and its mechanism.

SHUGO KITAHARA, MIZUHO NIWA, YUKI YAMADA, HAYAMI KUDO,
ATSUSHI HAYASHI and MOTOMICHI TAKAHASHI

Research and Development Division, Miyarisan Pharmaceutical Co., Ltd., Saitama

It has been reported that certain intestinal bacteria may influence the efficacy of immune checkpoint
inhibitors (ICIs) in cancer therapy. A phase I clinical trial (NCT03829111) suggested that Clostridium
butyricum MIYAIRI588 (CBM588) improved therapeutic efficacy in the first-line treatment of ICI. In
this study, we focused on butyrate, the major metabolite of CBM588, and evaluated its effect on anti-
tumor immune response.

CBMb588 was cultured in liquid culture medium under anaerobic conditions, and the culture medium
was centrifuged to obtain cell-free culture supernatant. Splenocytes isolated from C57BL6/N mice were
cultured with various concentrations of butyrate for three days. The production of cytokines (IFN-7,
TNF- a ) was analyzed by flow-cytometry and ELISA. CD4 and CD8 positive T cells were isolated
from splenocytes by magnetic bead method and the stimulation assay was performed. Colorectal cancer
cell lines (HCT116, Colon26) were similarly stimulated, and percentage of apoptosis cells were
measured. Tumor model mice were established by inoculating Colon26 cell line and treated with ICIs
and tributyrin.

Stimulation with high concentrations of butyrate significantly increased the production of anti-tumor
cytokines (IFN-y, TNF-q) in splenic T cells. Stimulation with CBM588 culture supernatant containing
high concentrations of butyrate also increased the production of anti-tumor cytokines in splenic T cells.
CD4- and CD8-positive T cells isolated from splenocytes were also induced immune responses with
butyrate stimulation. Percentage of apoptotic cells in colon cancer cell lines were increased by butyrate
stimulation. Tumor growth in tumor model mice was best suppressed by ICI and tributyrin combination
administration.

Keywords: Oncoimmunology, Gut microbiota, Butyrate, T-cells, ICI
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Isolation and identification of peptide-utilizing porcine small intestinal bacteria.

YOHEI HAYAKAWA and WAKAKO IKEDA-OHTSUBO

Laboratory of Animal Food Function, Graduate School of Agricultural Science, Tohoku
University, Sendai

Small intestinal bacteria are thought to produce various metabolites from amino acids and peptides
derived from host protein digestion with various functions, such as D-amino acids, L-DOPA and indole
derivatives. However, species composition and properties of human small intestinal bacteria is poorly
known due to the difficulty to obtain small intestinal samples from healthy subject.

In order to obtain knowledge on small intestinal bacteria, we conducted isolation of small intestinal
bacteria in ileal contents collected from healthy young pig individuals (Sus scrofa domesticus) using
sugar-free, high peptide-containing media to identify the species compositioin and their properties.

Sugar-free YCFA and HGBM agar medium containing 1-2% peptones were prepared and serially-
diluted porcine ileum contents were inoculated and anaerobically incubated at 37 °C for 3 days. Grown
colonies were randomly isolated and morphology of the bacteria was observed by Gram staining. 16S
rRNA gene sequences of the isolated strains were determined by Sanger sequencing and the species
were identified by homology search using BLASTN.

More than 90% of the 50 strains isolated from the pig ileal contents were identified as lactobacilli,
comprising seven species. Of these, 54% were identified as Limosilactobacillus reuteri, 20% as
Lactobacillus johnsonii and 16% as Lactobacillus gasseri. These strains were also the predominant
species in 16S rRNA gene amplicon sequencing analysis of the same samples, which suggests that the
isolated bacterial strains represent peptide-utilizing bacteriain the pig small intestine.



54

P A=) J. germfree life gnotobiol.

MPS ¥ 2% WA N7 ¥ —VY ) Y2 BET 5
WHALE P H A T 35 O AT

dede o oREE TS

M T =R

7.5 N

EAE EETTT Ol BTt
j(m% %&?‘*****

(A FRR R BE R A JE R S R 2 It R 350 1 S SR Wy s i 3 1
FER R R R AR IR A AR T X ) SRRk A e SR,
BRI IR R AR R R AR A B AR R, T RO AR A )

I. B8

Helicobacter pylori {3 b OHIZEG L, BREIHRED
SN VIRY AJEIC Do THRRERL TS, K
WISEGeT 5 2 LI12X ), BB X OTHALE R &
PEELESND 2 LA S NS, RIFFETIX, H. pylori
FHFHER~ 7 22TV E T, BRP< T 20D
HALENMEZICED X ) ITEET 5D, F-HLSE
WO EDINE THEVD L P2 W oMITTLHNT
FEhL 72,

I. MEEHE

B ET VI ERESEZEO I -5 v ey
ATdHAHMPS < A2 H pylori Z IR G & 8¢5 2
ETHERL L7z, ISR T %, HORIES X OV E,
BNEWH O DNA 24l L, ME16S VRV — A4
DNA @ V3-VAHEBEZREN L T516S 2 57 LfEHT
EiTo 7z

M. #R EE @&

5 L7z MPS ¥ Z D4 THIZ H. pylori O H N &Y
2, 5 E%ICFES10" CFU/g mucus AV G
L, 57:8#12°F3510" CFU/g mucus THEFF E LT W

720 a B RRMEMNT ORER, Ak 8 B H TR~
A0 BHNMEE L HEIZHEE 7 A LKL TH
BRI SN holz. D= Y 2 TR
R~ ZATHHNMEHEOLREIZIETLTEY,
&G DA S N & 2 MR E R OZERE 2 b
72 B ERRVERRAT ORI, &I, JERGRETA EITE
WAHAR O 5 N7 LESe AT oM R, KL L
Helicobacter J& DM, Blautia J& H3 &Gt % S50 A
WELTHEIToN FFEERCRE2ME & LT,
Enterohabdus )&, Parasutterella J&, Saccharimonas &,
Monoglobas J&, Alistioes J&, Mucispirillum J&,
Muribaculum J&, Rikenella J&, Desulfovibrio J&75281F &
nz. BB LURBICB W TSR HERERICEE LT
IR L G OMICH B R AZTRO N o 7.
VI EDOKED S, H pylori &4 MPS <7 ZETWVIZH
WTARRHEIIIENMAEZICEELZ L5252 8DD
ol BEEBIUONHBTIXab XL HMEICHE
%IRRT E o 725, BNFEELRE 7 VN &
IR IR 2O P35 2 L5 TE L K
BRI T AETVIEIAFARIETNVERRD, BL
WIIEZ RO TR R e M TE A ETVE L
TEHTHhABLEEZ LN,



Vol. 54 No. 2, 2024 55

Changes in gastrointestinal microbiota in the Helicobacter pylori infection model
using MPS mice
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Helicobacter pylori infects the human stomach and persists throughout life unless eradication therapy
is provided. H. pylori-Infection is assumed to disrupt the bacterial flora in the stomach and
gastrointestinal tract. This study was conducted using a mouse model of long-term persistent H. pylori-
infection in order to determine how the infection affects the gastric and gastrointestinal microflora in
mice. The animal model was created by orally infecting MPS mice, which are mutant mice highly
susceptible to bacterial infection. After the infection period, DNA in the gastric mucosa and ileal and
cecal contents was extracted for 16S metagenomic analysis. All treated MPS mice were infected with H.
pylori in the stomach, with an average of 10*° CFU/g mucus after 5 weeks of infection and maintained
at an average of 10"" CFU/g mucus after 57 weeks. a-diversity analysis revealed that at 8 weeks post
infection, gastric flora a-diversity in infected mice was significantly lower than that in uninfected mice.
The results of B-diversity analysis showed significant differences between infected and uninfected
groups. In the cecum and ileum, there were no significant differences in a and p-diversity. These results
indicate that H. pylori-infection affects the gastric microbiota in the H. pylori-infected MPS mouse
model. Unlike the gerbil model, the mouse model of infection is not characterized by severe
inflammation and can be used to maintain chronic persistent infection.
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Trial of breeding germ-free common marmosets

NORIO OKAHARA, MASAMI UENO and TAKASHI INOUE
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Studies using germ-free mice have demonstrated that intestinal bacteria play important functional
roles in host homeostasis. However, extrapolating the findings of these mouse studies to human medical
research is hampered by the evolutionary distance between rodents and humans. Therefore, to advance
microbiota research using non-human primates closely related to humans, we have produced germ-free
common marmosets and developed technologies for their application in research. To date, we have
established a technique for obtaining and rearing neonates in a sterile environment and have succeeded
in producing and maintaining germ-free individuals, with culture tests revealing an absence of viable
bacteria and fungi for up to 4 years. In addition, we have developed a series of reproductive techniques,
including estrous cycle monitoring, semen collection, artificial insemination, and ultrasonography, for
marmosets in a sterile isolator. Using these, we have attempted to breed germ-free marmosets. Among
individuals aged 1.5 years or more, monitoring of urinary progesterone levels indicated the occurrence
estrous cycles in females, and the release of motile sperm was observed in males. Natural breeding was
attempted in four pairs using these mature males and females, and mating behavior was observed in one
pair. Then, we also performed artificial insemination in the breeding pairs. Resultingly, two females
became pregnant though one case was aborted at 9th week of pregnancy, and another was stillborn. This
is the first report of pregnancy in germfree primates, suggesting the possibility of their reproduction
under sterile condition.
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Effects of Clostridium-based probiotics feeding in gestating and lactating sows on
gut microbiota and health outcomes in weanling piglets
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Weanling piglets often face health challenges like diarrhea and loose stools due to reduced passive
immunity, impacting their growth performance. This study hypothesizes that the use of probiotics,
specifically Clostridium butyricum, as a substitute for antimicrobial feed additives, may influence the gut
microbiota and health of piglets and explore gut microbiota in both sows and piglets across various
stages.

Crossbred sows and their piglets were divided into control and treatment groups. C. butyricum
additives were incorporated at 0.1% into the control diet. Fecal samples from sows and piglets were
collected at various stages, including pregnancy, farrowing, and weaning, and 16Sr RNA sequencing
was performed. Piglets were monitored daily for the prevalence of loose or diarrheic feces.

A significant reduction in loose stool incidence among pig of treated sow (4.6%) compared to controls
(7.4 %) during the weaning period. Piglets receiving continuous C. butyricum supplementation exhibited
a lower incidence of diarrhea (6.7%) compared to the control group (11.6%). While no significant
differences were observed in the Shannon index of sow's gut microbiota, an age-related correlation was
clarified in piglets. The structure of gut microbiota of pre-weaning piglets significantly varied depending
on probiotics treatment for sow, with specific bacterial genera such as Blautia and Pyramidobacter.

Continuous C. butyricum supplementation from sows to piglets potentially mitigates gastrointestinal
symptoms during weaning by modulating specific gut microbiota.

(Non-member collaborators : Moriai Shuya, Takashi Onoda, Shinohara Ryota. FEED ONE CO.,LTD.)
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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 (capitalize the first letter of your last name
and first name, up to 6 people, for more than that, write as et al.), title, the journal name (abbreviated accord-
ing to Index Medicus, and year of publication), volume: page numbers (first and last).
Example:
1. Taguchi H, Takahashi M, Osaki T, Komatsu A, Fujioka Y, Kamiya S. Experimental infection of germ-
free mice with hyper-toxigenic Escherichia coli O157: H7 strain 6. J Med Microbiol 2002, 51:336-43.
2. Lindahl G, Heden L-O, Stenberg L. Streptococcal IgA receptors. In, Molecular recognition in hostpar-
asite interactions, Edited by Korhonen TK, Makela PH, Hovi T. New York, Plenum Press 1922: pp.77-
83.
3. Sakagami T, Fukuda Y, Tamura K, Tanida N, Shimoyama T. Does Helicobacter pylori promote gastric
carcinogenesis? J. germfree life gnotobiol 2001, 31:25-26. (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.



64

P A=) J. germfree life gnotobiol.



CONTENTS

REVIEW

Effects of biotin on the host immune responses
Takuto OIZIShl et al. .........................................................................................................................................

SCIENTIFIC PROCEEDINGS OF THE JAPANESE ASSOCIATION

Generation of germ-free human liver chimeric mice.
RyOkO Nozu et (Ul +oeere e eeeeeeeeeiiii et iieiiiiieiineettttettteetettnnnnttatttcttetettneneattttttccttttttnnnnnaattttttttctttesnnnssaatttcccaanns

Chronic nasal inflammation during the lactation period induces transient and long-term dysbiosis of gut microbiota in mice
SUZUMO KO @F (Ll +++++++svsvrreeeesssssnmeesieiiiitstteeeesssar et e e s s s abs e e e e e e b s st e e e e e s bbb s e e e e s s aab s e e e e s e b b a e e e e e e s b an e e e e e s aaas

Inhibitory effect of human vaginally derived lactobacilli on Candida albicans growth, hyphal formation,
biofilm and epithelial cell adhesion
TOmOnOri Taka}’lo et al. ....................................................................................................................................

Effects of biotin ingestion on the production of cognitive function-related molecules in rat brain
Tomoki Klkkawa et lll. .....................................................................................................................................

Analysis of inflammatory responses and T cell responses in a primary biotin deficiency model utilizing germ-free mice.
Takuto OnlShl ................................................................................................................................................

Induction of anti-tumor immune response by CBM588 and its mechanism.
SHUGO KItARAT@ €F A, +++++++++++sssssensessasanteneste ettt

Isolation and identification of peptide-utilizing porcine small intestinal bacteria.
YOhei HAYakawa et Gl. ++++++++++s+sesesesessssnsnrettetet ettt

Changes in gastrointestinal microbiota in the Helicobacter pylori infection model using MPS mice
Fuhito HOjO T TR R L LR R R R L L L LT PR P PP PRPPP

Trial of breeding germ-free common marmosets
NO”[O Okahai‘a et al. .......................................................................................................................................

Effects of Clostridium-based probiotics feeding in gestating and lactating sows on gut microbiota and health outcomes in
weanling piglets
Hayami Kudo et . »+++++vvsseeeeeeeeeeeeaananntattiiiieiinnettttteteiinecttettttttinnetttttctttttcoccatttctttttncctatttttccttnecstattttcctsnnsssassccaanes

GUIDELINE FOR AUTHORS

Guideline fOr QUthOrS «oeseeeeeseeeeesteeeetttieatiiittitiettiieettotiettotettotettoteettotetttoeestooeestooestosestosesstosssstosesssssssssssssssones

27

34

36

39

42

45

47

49

52

56

58

60



