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Figure 1. Mechanism and genes involved in resistance to
Al toxicity in plant
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Table 1. Example of recent GWAS research in plants

Speacies Number of accessions Numer of SNPs References
Arabidopsis 206 175,324 Nakano et al., (2020)
1,004 1,396,438 Zan and Carlborg, (2018)
133 171,474 Sadhukhan et al., (2017)
Rice 331 19,997 Frouin et al., (2021)
529 6,428,770 Yang etal,, (2018)
Maize 269 43,737 Zhao et al., (2018)
923 347,765 Hindu et al., (2018)
Soybean 1,391 30,000 Ziegleretal., (2018)
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GWAS 1T, = a % A T OEIn 27 & LB
T— g COREMEEZNTT 5 2 L TRIEDRE
BNCPHET 2 7 AEEHB A HEE T2 & ) FEHE
HFLETH D (Figure 2).

[Genome-wide SNP] [Trait]
e
Accession 1 "'ACATGCETA‘ . .a%’(ﬁ
Accession n "-ACATGCWA"'
(>approx.100)
GWAS Candidate
gene

Figure 2. Procedure of GWAS in plant
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Figure 3. Natural variation of root system architecture response to under Al stress
Numbers 1 to 7 on the right indicate the index of root architecture in this GWAS.



Vol. 51 No.2, 2021 31

Plant root system architecture response to adapt various soil environments —

adaptation to acid soil as a special interest case

SHIORI TAL HIROYUKI KOYAMA and YURIKO KOBAYASHI

Applied Biological Science, Gifu University, Gifu

Improving productivity of crops on acidic soils is an important challenge in plant breeding to achieve sustainable food
production. Acid soils occupy 40% of the world's arable land usually contains aluminum rhizotoxicity that disturb crop
production. Therefore, many researches have been actively conducted to understand Al resistance mechanism at molecular
level. For example, several critical factors for Al tolerance were identified in various plants such as ALMT1 (ALUMINUM
ACTIVATED MALATE TRANSPORTER) detoxifying Al at rhizosphere by chelating, and ALS3 (ALUMINUM
SENSITIVE 3) probably excluding cytoplasmic Al, which protect root tips>*°. These Al tolerant proteins are
transcriptionally regulated by STOP1 (SENSITIVE TO PTROTON RHYZOTOXICITY 1) transcription factor in various
plants'®. These genes well explain Al tolerance of the root tips particular in the primary roots, but it remains unclear whether
Al tolerant mechanisms associated with the development of whole root system.

Whole root system, namely root system architecture (RSA) plays important role for nutrients and water uptake, whereas

it is often altered by various factors in soils. RSA is determined by the length and number of lateral roots and the length of
primary roots. Modification of RSA would be beneficial to access different nutrients in the soils, which are differently
localized in soils. For example, most of soil P localizes at near the soil surface, but K and N localizes comparably deeper
region. It suggests that plant ability to control RSA is quite important to adapt in various soil environments. Acid soil
tolerance would be improved if we could design RSA along with Al tolerance in the root tips.
Changing RSA may be controlled by three events: 1) cell division, 2) cell elongation and 3) differentiation of lateral roots,
which often accompany with arrest of elongation of the primary roots. These three events are usually controlled by
phytohormones, but it is also affected by stress factors in soils. For example, cell division in the meristem is enhanced by
auxin, which results in the longer roots. By contrast, lateral roots are formed by auxin sensitive cells in the cortex of the
mature root region. These auxin-dependent events are antagonistically regulated by cytokinin levels. Several stress factors
such as salt and heat alter RSA by affecting biosynthesis of auxin and phytohormones. By contrast, Al and other stressor
in acid soil may alter RSA by different manner. For example, checkpoint of cell division is a target of Al rhizotoxicity,
while an essential factor for cell elongation is controlled by STOP1/CIPK23 (CBL-INTERACTING PROTEIN KINASE
23). K-uptake depending STOP1/CIPK23!!. coupled with H'-excursion to apoplast, allows to maintain pH to activate
osmolytes metabolism and uptake from phloem by H symporters. RSA is also controlled by ALMT1/STOP1 under -
Pconditions'®. Tt suggests that RSA regulation may interact with several Al tolerance mechanisms of root tips.

Genome-wide association study (GWAS) would be one approach to uncover molecular mechanisms underlying RSA

regulation in acid soil environment. In fact, RSA regulation is different in various accessions, and that was associated with

various functionally unknown genes along with several genes for proteins controlling cell growth and development.
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BAELDZ ERHLNTIR - TEY, KERBAS D
AOHEICRE G325 Z EPARBEN TV D, HiETiE
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en-Y gastric bypass (RYGB) 7 v FZH T
itz R E & dysbiosis DREAfRNT L, ZDHH
P 2 EE L7z

. Ak
SHERDOMED SDrat (n=12) % 12 KEfH O BIKTE A,
Ko BB (60%?—?}15%@) ~DT 7 ANHA
72855 C 1 EEEERIC RYGB Flr & fifT L7z,
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EBEZ b, RERD & FRBIBIER D & D M N
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Gut microbiota after gastrectomy in rat: the relationship between body weight loss
and dysbiosis

TAISUKE TAKAGI™ and TAKAKO OSAKI**

*General & Gastrointestinal surgery, Kyorin University School of Medicine, Tokyo,
**Department of Infectious Diseases, Kyorin University School of Medicine, Tokyo

Gastric cancer is one of common cancer in Japan. Surgery is a curative approach for the treatment of gastric cancer.
Body weight loss is detected frequently after gastric cancersurgery. It reduces quality of life for the patient, and it is a
risk factor for discontinuation of postoperative adjuvant chemotherapy. The surgical stress, gastric volume change and
gastric bypass were thought to be the reasons for body weight loss. Recently, a relationship between dysbiosis and
postoperative body weight loss has been reported. We investigated detail of the relationship between postoperative gut
microbiota and body weight loss using Roux-en-Y gastric bypass (RYGB) rat.

Twelve 8-week-old male SD rats had free access water and high fat diet for 1 week before and 8 weeks after
operation. Fecal microbiota was analyzed by 16S ribosomal DNA gene sequencing. The 15% of body weight loss of
RYGB-rat was observed in SD rat at a week after operation. The body weight of rat increased gradually to 95% by 8
weeks postoperatively.

In the results of alpha-diversity using Shannon-index, it was shown that higher index titers in fecal microbiota of
RYGB-rat were observed compared that of preoperational fecal microbiota. There was a positive correlation between
body weight and ration of Bacteroidetes and Proteobacteria in fecal microbiota at 4 weeks postoperatively. In addition,
the negative correlation between body weight and the ratio of Erysipelotrichia, Clostridia. These bacteria might be
effective to dysbiosis and recovery from body weight loss. Future studies should be devoted to finding the mechanisms

between body weight loss after gastrectomy and dysbiosis.

(Non-member collaborator : Nobutsugu Abe. General & Gastrointestinal surgery, Kyorin University School of

Medicine)
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I & RN D Re & B U v ok o Ui 2E A e
PUERG AP D HER

MM B, #H BEA, ME H
(HARR A& IRR AR A are B i bR RE A 9E =)

B B AR CE M REOBHEREY v o5l (GALT) Ic X b EA X
NBVURT A Y 24 7 & 2 YR EEDEWIC O W TG % 1T o 72. BALB/c
~ U ADNA TR (PP) L EMY v o3fi (CeP) Tid, IgAZE 2 EicE <
FEAL, fEGY v o3fi (CoP) DR IgA ®miIZZ N & _TED » 7. IBNMIERE &
PEIGAPUA R 1ZCep & CoPICHEWTPP L D D@\ I & RN R I Nz, T 72, CePifl
HE I3 1gG2b B X UM A5 &M 1gG2b HUiR 2 PP & CoP ICEb_RCTEEA L 72,

JIEAART A7 v (OVA) Frfm THIIZAARE 7 2 2= v ZOVA 23-3
~ U ADGALT HERMAZIC BT, JIHEBEI~ Y X O &M D 1gAZE A & H3 B
L, PPICEWTODAOVA FFf IgA PEANHE ICHEE I N, /2, IHER
~ 7 ADCePHIALIZ I D 5 W #BIgG2bEEE | % /R L 72248, OVAFEFMY 1gG2b L
I Er o7 XY, PPRENMES X ERTH X v o3 7 iR Icks
H3 2 IgAhiik%zEET S 2L, 72, CeP & CoP RBHNMER O IgAEL
IS ZC, FFicCePIZ BN RS A 1eG Pifk %2 iR < 58 2 KR s -,

F—0— F: GEBEY VoS, JURT A v 247, IBAME, BaitE

I. BW

B EE Y v o5 (GALT) 1%, /IBic  CePCoPd, /NMEHfz e 3572 X 71 =
FFAET 254 ZAM (PP) , KBICfEtES 5 XA TCIRARHERT 2 S LAvnkantT
Y v (CeP) | #5ID v osHi (Cop) VBT XOBEIC OV TN
PITINTwRw, A4 lx, PPORA L
Biifghic W, IgADREREL, *
7z, CePTIiXIgG V7 7 7 R DHUARFEIR
PPXOBENC EEMELTWBL

BREPOHEREIND. PPTHFECEEI v T Y
VA (IgA) 25FE X, KREAEDERAIE,
AR ORI, WA O FENIC R a5 El %
Bl w3,
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—MRIIgGH 7 7 7 ADHifkIL, Mo % <
GUHETHHERT AV 24 7ThH Y, 2H DR
Biflic EEA@E 2 T3 L RMON TV EH
, BECHEINBIGGY 77 7 ANk
e, FOREENHEERICOVTIIAHLR
B CEINTW S, KIFECE, Mae K
GALTOHUAELRED HIK & EEA: S N7z Hitk o
PR REOECERRTT 2 2Ltk Y, KiE
GALTTHEI NS 1gG ¥ 77 7 ZADFRDE
HrWoricT22 2 BNE L.

I. MBEAE

Ay Ry Y aFABEET CHE L7812 58
i OBALB/c~ 7 A% HPP, CeP, CoP% I
L, 297 —F—¥UHIC X > CTHllla % sl
L7z, %M@ %LPS, Pam3CSK4, CpGDNATF
Nl ER, LiETORIgA, 1gG2b,
B L COVAFFEMIgA, 1gG2b X FOVAKE
T IgA, IgG2bie % ELISATE CHlE L 72.

m #8
BALB/c~ 7 A D GALT HizEMEIc BT,

B AR D A I3 SRR & LR L €, & TLR
Uy FCH#E L7 BRICH TgA - 1gG2b 4
BOHIL 72, #RIgAREIIPP & CePII [ TH
D, CoPIZZNICHARTEWL RV TH -T2,
L2 LGNS S TgA $UA1Z CeP & CoPIC &5
WCPP LY b EEA SN, —F, CePillE
3elgG2bE & N RS A PEIgG2b fifk
#PPL CoPIc bR TEEA L7 (Table 1) .
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OVA23-3% 7 A D GALT HIEMIfEIC B
T, SAEI v 2 o &M T FE L~
NDIgA EABEZR L7, PPIZBVTOD
Z OVA FREIY IgA EEDPRE ICHEE I
7z, 7z, SIAEE~ v 2D CeP Mifididix
b E R 1gG2b FEAE R Z R L7243, OVAFF
S 1gG2b A IR E e o 72
(Table 1) .

Tablel. Binding properties of each antibody
isosype prpduced by PP and Cep

Binding to Binding to
fecal bacteria food antigens
IgA IgG2b IgA IgG2b
PP ++ + + +
CeP | +++ +++ + +

+++; high, ++; medium, +; low, +; slightly detected

V. #%
Kiftgeic BT, CeP HilIZIGAHIE ICHE &

WA RS IgA B & O 1gG Fifk% PP ICHRTH
LT 2R R R L., BHICHEET 5CePD
YIkRic ko ¢, D IgA EEMETT5Z
LYBNMEESZT 5 e AlGE I N TE
3, CeP MifEIC & Y EEE X 0 2 Hifk 2
FaEOHIEIC I 6 T e RHER I T,
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—77C, CeP i@z EMEIR A v o8 7 HIC
EET AR EIZ L A LEE L 5dh o 7.
fEiclE, FEDBNMESfFET 5 Z LI
L0, BMTURORAZIGEIL CEMT LV
F—DFELZHLTnB LW IHELH B
Ehnt Y voEIcREREBERE Voo
HPR Y AT NIC S WEHADRFEL TV S
AlREME D HER I N B,

V. &R
PPl IZ G B X OB Rh &2 v o 72 3T

JRICkEA T 2 IgAVUAR%REEARET B2 &, T,
CeP il & CoP MHNE 12 W A BE & &1 1A FE
AT Z T, FFIC CeP AR LR A RS A1
IgG Pk % i <S58 3 2 RV RE S L7z,

L7=- T, /MEB X OKEGALT Tlt, 7E
EExNdYEOT A4V 24 TRPURICKT 3
IGHEDBZENENEL 5 2 LARR I NI,
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VI. BHEE

AW 32 BIMERTEE ©H 2 /NEEH K
, FENEE, NRERAERK, NARKTR, &
NTHEL, EWINE—EE (HAKAEYEN
RHAEE) |, ARBGEE LY GERAYRERERD
Ty £—) , ERETESEL (B
TEWMFFERT %) & ofFFRIC & » Tfibh
ZHDOTHY, TICEHLET.
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Generation of antibodies with different isotypes and their binding
property between GALT from small and large intestine

HIRAKU OKADA, MASATO TSUDA and AKIRA HOSONO

Department of Food Bioscience and Biotechnology, College of Bioresource Sciences,

Nihon University, Fujisawa

In this study, we investigated the ability of gut-associated lymphoid tissue from small
and large intestines to produce different isotypes of antibodies and their binding property.
BALB/c mice bred under conventional condition were used. Single cell suspensions were
prepared from Peyer's patches (PP) and cecal patches (CeP) and colonic patches (CoP).
They were cultured in the presence of either LPS or Pam3CSK4 or CpG DNA, the ligands
for Toll-like receptors. The amounts of total antibodies and fecal bacteria-specific
antibodies in supernatant were measured by ELISA. PP cells produced higher level of
total IgA than CeP and CoP cells. On the other hand, fecal bacteria-specific IgA was
strongly produced by CeP and CoP cells, whereas the levels of total and fecal bacteria-
specific IgG2b was preferentially produced by CeP cells.

Next, we examined the antibody production against food-derived protein using
ovalbumin (OVA) -specific T cell receptor transgenic OVA23-3 mice. The amounts of
total and OV A-specific antibodies in supernatant was measured by ELISA. The amount
of total IgA was comparable among all tissues. In contrast, only PP cells produced OVA-
specific IgA against dietary antigens. In addition, CeP cells showed the highest total
IgG2b production, however the total IgG2b did not show the ability to bind to OVA. These
results suggest that GALT in the large intestine have a different ability from PP to generate
antibodies with different isotypes and their specificity.

Keywords: gut-associated lymphoid tissue, antibody isotypes, intestinal bacteria,
food antigens
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L, ZOIORAEMOBETEIMGIE 23 H 5126 B
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ZZT, h+EBITFTFFaTILF —XIT L
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BT LB LT, ZOMEFEEEE OBV TTF —
A DY T DI AEMIZ I D DIZEFE R BID
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AL 72 FLIE B | LD HLETE R DRI S LB TH D
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0. #MH&EAE

PR E L CTHRIREE TH D L. monocytogenes
ScottA £k, 4456 BREMEHL, 7 F 27 LF—X13V
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MR OBR# EIE% L. monocytogenes JEFR BHI Z XK
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M. #HR EE &S
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Exploration of factors that involve in growth behavior of Listeria monocytogenes
in ripening natural cheese

SHUJIRO KAWAMOTO, AKINOBU KAJIKAWA and SHIZUNOBU IGIMI
Department of Applied Bioscience, Graduate School of Tokyo University of Agriculture, Tokyo

Listeria monocytogenes (LM) is a facultative anaerobic bacterium, which has been known as a food poisoning
pathogen occasionally found in natural cheese. The source of contamination is usually unpasteurized milk. LM
could propagate and survive in the dairy products throughout fermentation and ripening steps. Since pH, water
activity (Aw), and the metabolites of lactic acid bacteria (LAB) in cheese could affect the growth of
microorganisms, these factors are important for control of the food poisoning pathogen. Previous studies have
revealed that the growth behavior of LM depend on type of cheese. The aim of this study is to find the factors by
comparing growth behavior of LM in different type of cheese. Camembert and Danish Blue were inoculated with
LM, then pH, Aw, and CFU of LM was measured. The results showed that pH and Aw of Camembert were in
acceptable range for LM to grow. On the other hand, the pH of Danish Blue was too low to grow, Aw was below
the acceptable range, and the number of LM decreased. In addition, antibacterial activity was detected in the
culture supernatant of LAB isolated from each cheese. From these results, it was suggested that pH, Aw, and LAB
were involved in the different growth behavior of LM. Since these factors are considered to have only

bacteriostatic effects. additional factors are also suggested for the bactericidal effects.
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A HE BRI T

Perk 7 LTE E

CHE SRR PG AR A R LRSI A e,
AR TR B R R R A T IR E)

EI=l=N
. B
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ELTC. ZORER, Anpr 301XV B ARR LB MR HERED
RTFL TV, B KK 7 THhd organic
hydroperoxide transcriptional regulator & 1{x 7% KHS
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SICFHELTODIERRENTZ. L EDZ LD, L
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Functional analysis of oxidative stress tolerance mechanisms in
Lactobacillus casei IGM394

SHINGO NARAKIT", AKINOBU KAJIKAWA®, YASUKO SASAKI™ and
SHIZUNOBU IGIMI"**

*Department of Agricultural Chemistry, Faculty of Applied Biosciences, Tokyo university of Agriculture, Tokyo
“*Department of Agricultural Chemistry, Faculty of Agriculture, Meiji university, Kawasaki

The facultative anaerobic bacterium Lactobacillus casei IGM394 is used as a host for drug delivery systems,
and it exhibits the same growth rate under aerobic and anaerobic conditions. L. casei strains carry several genes that
facilitate oxygen and reactive oxygen species (ROS) tolerance in their genomes, but their complete functions have
not been uncovered. To clarify the oxygen and ROS tolerance mechanisms of L. casei IGM394, we constructed many
deficient mutants targeting genes that confer oxidative stress resistance. Significantly decreased growth and high
H>0, accumulation were observed in the NADH peroxidase gene-mutated strain (Anpr) compared with the findings
in the wild type. The H>O, degradation capacity of Anpr revealed that NADH peroxidase is a major H>O,-degrading
enzyme in L. casei IGM394. Interestingly, AohrR, a mutant deficient in the organic hydroperoxide regulator,
exhibited higher H,O> resistance than the wild-type strain. Increased Npr expression and H,O; degradation ability
were observed in AohrR, further supporting the importance of Ohr protein to ROS tolerance mechanisms. The other
mutants did not exhibit altered growth rates, although some mutants had higher growth in the presence of oxygen.
From these results, it is presumed that L. casei IGM394 has multiple oxygen tolerance mechanisms and that the loss
of a single gene does not alter the growth rate because of the presence of complementary mechanisms. Contrarily,

the H,O» tolerance mechanism is solely dependent on NADH peroxidase in L. casei IGM394.
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Evaluation of spore behavior and proliferation of Clostridium perfringens in food

MASAYA ITO*, AKINOBU KAJIKAWA** and SIZUNOBU IGIMI**

*Department of Agricultural Chemistry, Graduate school of Tokyo University Agriculture, Tokyo
**Department of Agriculture, Tokyo University of Agriculture, Tokyo

Clostridium perfringens is an obligately anaerobic food poisoning bacterium, which can survive in harsh
environments by forming spore resistant to various stresses such as high temperature. Food poisoning caused by C.
perfringens occurs mainly in large-scale cooked foods. So, the number of food poisoning cases is small, but the number
of patients per case is very large. Therefore, countermeasures against this food poisoning are regarded as important.
However, C. perfringens is not easy to form heat-resistance spores in laboratory. Therefore, in this study, heat-resistant
spores were formed. After preparation, it is added to food and evaluated. The spore formation was confirmed by Gram-
staining the cell culture obtained by the general spore formation conditions and the method of applying temperature
stress over time. Then, the prepared cell culture solution was subjected to various temperatures for 30 minutes, and the
viable cell count was measured by CFU to evaluate the heat resistance. Then, heat-shocked spore solution was added to
a stew to control the temperature and fixed, and the viable cell count was measured every hour. Heat-resistance spores
were formed only by the method of applying temperature stress. In the stew addition experiment, the number of bacteria
decreased after 1 hour. After that, the number of bacteria didn’t decrease, and the number of bacteria increased when
the temperature in the food entered the proliferative range. It was suggested that since the spores contains heat-resistant

spores and heat-sensitive spores, the heat-sensitive spores are killed by the temperature in the stew.
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Natural variation of root system architecture under aluminum stress in
Arabidopsis thaliana

SHIORI TAI, HIROYUKI KOYAMA and YURIKO KOBAYASHI

Gifu University, Faculty of Applied Biological Science, Agriculture and Environmental Science, Laboratory of Plant Cell
Technology, Gifu

Aluminum of a major stress in acid soil inhibits root growth. Root system architecture (RSA) is thought to be associated
with Al tolerance. In this study, we conducted natural variation analysis and genome-wide association study (GWAS) for
RSA formation under Al stress in Arabidopsis thaliana. We used 86 Arabidopsis accessions with genome-wide single
nucleotide polymorphisms (SNPs) and 9 knock-out (KO) lines of Al tolerant genes. Healthy five individuals of 4-d-old
seedlings of each line were transplanted to a sterile agar medium with and without AICls. After 8 days, the RSA was evaluated
by image analysis using EZ-Rhizo, in which seven traits of taproot length, number of lateral roots, total lateral root length,
average lateral root length, total lateral root length ratio, lateral root density and total root length were obtained. Hierarchical
clustering and GWAS for these traits were performed by R. The cluster analysis revealed that there are wide range of natural
variations in the RSA under Al stress. We found that short taproot groups included the previous Al-sensitive KO lines and
various high-growth groups included previous Al-tolerant accessions. These results suggested that multiple Al tolerance genes
other than the known Al tolerance genes may contribute to form the RSA responding to Al. In addition, GWAS detected many
significant SNPs associated with the seven traits. The four SNPs associated with the taproot length were distinct from that of

the lateral root traits. On the other hand, most of the SNPs associated with lateral root traits overlapped each other.
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Administration of fluoroquinolones induces resistant Campylobacter jejuni in mice
TAKUMA ICHIKAWA and KAZUHIRO HIRAYAMA
Laboratory of Veterinary Public Health, Faculty of Agriculture, The University of Tokyo, Tokyo

Antibiotic resistance (AMR) is a serious public health problem worldwide and one of the causes for emergence of AMR is
uncontrolled usage of antibiotics on livestock. However, information on how
bacteria gain resistance against antibiotics in vivo is limited. In this study, we administered ofloxacin,

a registered fluoroquinolone for chickens, to gnotobiotic mice colonized with Campylobacter jejuni and monitored the
emergence of AMR.

We divided germfree mice into three groups, Control (C), Low dose (L) and High dose (H).

Mice were monoassociated with C. jejuni JCM2013 and administered ofloxacin in drinking water for 5 days. Doses of
ofloxacin were 5 mg/L in group L and 50 mg/L in group H. We collected fecal samples at 2, 5, 7, 9 and 12 days after the first
day of ofloxacin administration.

Samples were serially diluted and inoculated on MH agar containing 5 % defibrinated horse blood without antibiotics, with 8
mg/L ofloxacin or with 4 mg/L ciprofloxacin. The media were incubated for 48 h under microaerobic conditions at 42 °C.

In group L and C, colonies were only observed on antibiotic-free plates. In group H, the population of C. jejuni was
significantly decreased right after antibiotic treatment, but colonies were formed on both ofloxacin and ciprofloxacin agar 5
days of ofloxacin administration and thereafter.

The present study suggested that the administration of ofloxacin induces resistant C. jejuni against not only to the antibiotics

administered but also other fluoroquinolones.
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Fermented rice bran supplementation mitigates chronic colitis-associated
extraintestinal manifestations in mice

JAHIDUL ISLAM, AFIFAH ZAHRA AGISTA, YUSUKE OHSAKI, MICHIO KOMALI and
HITOSHI SHIRAKAWA

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

Patients with inflammatory bowel disease (IBD) have higher incidence of extraintestinal manifestations (EIM) like
liver disorders, sarcopenia, and neuroinflammation. Fermented rice bran (FRB), generated from rice bran (RB), is
rich in bioactive compounds and exhibits anticolitis activity. However, its role in EIM prevention is still unclear.
Here, for the first time, we investigated whether EIM in female C57BI/6N mice is attenuated by FRB supplementation.
EIM was induced by repeated administration of 1.5% dextran sulfate sodium (DSS) in drinking water (4 d) followed
by drinking water (12 d). Mice were divided into 3 groups-control (AIN93M), 10% RB, and 10% FRB. FRB
ameliorated relapsing colitis andinflammation on muscle by significantly lowering proinflammatory cytokines Tnf-
a and I1-6 in serum and advanced glycation end product-specific receptor (Ager) in serum and muscle when compared
with the RB and control groups. As FRB reduced aspartate aminotransferase levels and oxidative stress, it might
prevent liver disorders. FRB downregulated proinflammatory cytokine and chemokine transcripts in hippocampus
responsible for neuroinflammation and upregulated mRNA expression of G protein coupled receptors (GPRs), Gpr4d 1
and Gpr43, in small and large intestines, which may explain the FRB mediated protective mechanism. Hence, FRB

can be supplemented to prevent IBD-associated EIM.
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Elucidation of fucoidan degradation mechanism by human intestinal bacteria

JO SUZUKI and WAKAKO IKEDA-OHTSUBO
Graduate School of Agricultural Science, Tohoku University, Sendai

Fucoidan, indigestible polysaccharides derived from brown seaweeds, has been known for its modulatory function
of intestinal microbiota. This study aims to clarify the mechanism how human intestinal microbiota degrad fucoidan
extracted from Japanese seaweed Okinawa mozuku (OM fucoidan), which has previously shown to enhance the
growth of potentially beneficial human gut bacteria in enrichment batch cultures (Arikawa et al, 53th JAGG, 2020).
These bacteria included Lachnobacteriaceae and multiple species of the genus Bacteroides. Here, we isolated
Bacteroides ovatus strain D2 and additional strains of Bacteroides species from an enrichment culture of human fecal
bacteria supplemented with OM fucoidan. We investigated growth properties of the strain D2 and found that the
strain can utilize a wide range of sugars including OM fucoidan. While the maximum OD660 of the culture of strain
D2 grown on OM fucoidan was much lower than that of those grown on mono- and oligosaccharides, thin-layer
chromatography of the culture supernatants showed that the strain utilized approximately ~50% OM fucoidan in the
medium. 16S rRNA gene (V3-V4 region) Illumina MiSeq sequencing of fecal samples from an individual, who
temporality consumed Okinawa mozuku as a daily side dish, have shown that ingestion of OM fucoidan increases
the proportion of bacterial species of the genus Bacteroides in fecal microbiota by a factor of two. Our current findings
collectively support that Bacteroides species are involved in the degradation OM fucoidan degradation in human

intestinal tracts.
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Effects of quercetin-metabolizing bacterium “Bacterium 19-20” on human
microbiotaassociated mice

MOTOI TAMURA* and KAZUHIRO HIRAYAMA **

*Food Research Institute, The National Agriculture and Food Research Organization, Tsukuba
** Laboratory of Veterinary Public Health, Graduate School of Agricultural and Life Sciences,
The University of Tokyo, Tokyo

Much attention has been focused on health promoting effects of quercetin. We examined the effect of administration of
quercetin-metabolizing bacteria (Bacterium 19-20) on human microbiota-associated mice.

Human microbiota-associated mice were fed a pelleted diet with 0.05% quercetin for 4 weeks. Mice in the quercetin-
metabolizing bacteria (QHF) group were orally administered about 2.2x107 CFU of quercetin-metabolizing Bacterium 19-
20 in a Nutrient broth No. 2 three times a week. Mice in the control (CHF) group were orally administered a Nutrient broth
No. 2 without bacteria. We measured plasma and cecal quercetin, plasma lipids, liver lipid content, gene expression levels
of the small and large intestine, visceral fat weight, and short-chain fatty acid concentration of the cecal contents.

Quercetin-metabolizing bacteria decreased the quercetin and its metabolite concentrations in the cecal contents, suggesting
that quercetin may be degraded in the gastrointestinal tract. In contrast, the quercetin-metabolizing bacteria significantly
increased the butyrate and propionate concentration in the cecal contents compared to control group. Because the quercetin-
metabolizing bacterium used in this study are butyrate-producing bacterium, it may have increased butyrate production in
the intestines of human microbiota-associated mice. QHF group had significantly lower visceral fat weight and liver lipid
content than the CHF group. Quercetin-metabolizing bacteria may metabolize quercetin in the gut of human microbiota-

associated mice and may also affect lipid metabolism.

(Non-member collaborators: Hiroyuki Nakagawa, Sachiko Hori, Atsuko Inose. Food Research Institute, The National

Agriculture and Food Research Organization)
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Guideline for Authors

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

1.

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. Reproduction in color is available, at the full expense of
the author.

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), IT) Materials (or Subjects), IIT) 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, pg, 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., FUJIOKA,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. SAKAGAMLT., FUKUDA,Y., TAMURA, K., TANIDA, N. & SHIMOYAMA, T.: Does Helicobacter
pylori promote gastric carcinogenesis? J. germfree life gnotobiol., , 25-26, 2001. (in Japanese)

Manuscripts should be sent by E-mail to gnotobiolosaki @ks.kyorin-u.ac.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 (JAGG) 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.

Authors will be charged 5,000 yen/printed page for manuscripts submitted as original articles. Color repro-
ductions are possible at the full expense of the author.
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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. Color reproductions are prossible at the full expense of the

author.

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 Seoul 2008), the Ethical
Guidelines for Clinical Research (2008 Ministry of Health, Labour and Welfare Public Notice 415), and the
Ethical Guidelines for Epidemiological Research (2007 Ministry of Education, Culture, Sports, Science, and
Technology, and Ministry of Health, Labour and Welfare Public Notice 1). Animal studies must conform to the
Standards for the Rearing, Housing, and Alleviation of Pain of Experimental Animals (2006 Ministry of the En-
vironment Public Notice 88). Compliance with these guidelines must be stated within the text of original articles.
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