P NEREE 7 5 & 2 % AR D HEHE PRI i 5

¥ "k
BENE SRR 2 B T e A 73 s AR P R

B A

AEHH, HH
19824 5 H 22 HA: (il 427%) L

S
20074E 31 BEMEIEA KSR A5
20134F 37 MEMESGEASAPE MG - BESETIAeR IS AR K 2 2

TRk JEE
20094F 4 H - BEMEFRE AR S AR IR 70 s AR B2 80 AR
[F#E TR, #HE. WFZEICHEF
201844 KE a0 X BT REXT A AVt & — AW RIR AR
20224F 4 7 BEME SRR R S ERE R o b AURE P R B
2023 4% 10 H BEME B2 LR I P o b AUR P B s bl BLEIC 2 D

FEabET —~
JEG - BRI SEAE | 35 0T % I S0 O 1%

2021 4F Naomi Berrie Diabetes Center Russell Berrie Foundation Diabetes Fellow 2021
2018 4F B JE FE AR S DU ST 7R 32 5h B

2015 4F % 88 Ml H AN AT E 2 E

2014 4% % 35 M H A AT E<H

=

PERIF Ok %% 2 5 LT, [IBWNME 2/ L 72 E RE o B e 0] 1—2
DT b o BB AMETE O - AN F—REZ T 2HIHL NIk > TE 72
T, EHIINT T, AFRY v 7Ty Fu—20RMSHERTE & L <. IR 7%
LA % 2016 4F 1052 L7 (Kawano Y et al. 2016. Cell Metabolism) ", Bl JIEii
PERIE O FEIEMAE DRI BT, BFELIHANME & AT 2 BE Rz ashis
FEMED O SEMEICY 7 M L. TN EO/N) TREEZG RS L, TR R %%
FEAWE NS, BHOA VR VP EZTIERITEVIMETH 5,

[ERE] &) MITHCHNEE L2 7282, & CORNMERE DS il %



HHE L CWARTIE RV, H D5 —HOBEOREMED., BEOTRIEMBOE P EZHIE L <
Wb BEIXITA . TIIEMEICRI-N TV LB TH D . TR TRIZHIIZEEEO R
BRIEEZHIETABANME MO NTWAED 12755, SFB (Segmented Filamentous
Bacteria) T® %, SFBIXIEHICZ=— 7 2 H T, BE LEMBIZERS L TMATE
(microbial adhesion-triggered endocytosis) & 9 J7iEETHIR % B BRI O T iz (12
ik L. PURSFRIICHIERER 248 34 Th1THAE 2 /M I2E T %5, Th1THIREIX
FETILERFESNLILGITICL > TEOWENELRLENHMOSNTEBY, SFBE Tl—rli
Th17 I PLRFENE THE N 7 2 i % SFB Th1THIfL D& B OFE - T4 )L F —
KRB B BEENIAHTH o 7205, FAEIZ T O SFB-Th17 MRS PUIRGE - BERIFEH A
DL w3 L, High Sugar/ & ¥ a B2 X o TEOHMEFHEEDBET 2 FH 2 S L
72 Y, AW, High Sugar {2 & A SFBAK M IR IREE T SFB 7217 2 2754 S 472
SFB mono-colonized mice TIIi#e Z 53, SFB DAL I A AR 19 22 4% Tdh %
HPG ol m Yy atiEiEE L B a BKAW OMmE TN 2 BAMEON. & =
W X AL —F K & o 72 Frod (Faecalibaculum Rodentium) &\ ) EEIZEH L.
IR~ A% HH\WC SFB & Frod #3LE% S5 EREITo 7201, &Y aflFIZBnT
(X Frod 73598 L. SFB OEEMHE S, ZO/Mg Th1THFE OHMEFERE -3
KeT DHEDGD o720 Y aMED I 2 B S O [E R AR 2 ke S8 5 & v
VYANZALTH Do

PERIE O BFHL L. RN N REEEDPMEL SN T v, [EEE Th17THE
HHYAPEOREFT TEZOEEUENEEINL I LR, TORBEHELTCBY, 2
WO aPREOBEIFAET A2FHIRESIND, 5. ANADPMEEICHEHIT T LA27TE
6 B AN P B e 2 B SR T AN TE L Y afEOBMIEBNEZZREL. T

BT CHEREOEFHMEFICE S 7O, 71 7 22 BE LT 2 & A5, IEbE

Jﬁirﬁﬁﬁ 28T TO—DDRFEMIGIC 2 5 2 WIS L5,

2% 3CHK

1. Kawano Y, Nakae J, Watanabe N et al. Colonic Pro-inflammatory Macrophages Cause Insulin
Resistance in an Intestinal Ccl2/Ccr2-Dependent Manner. Cell Metab.2016. 24, 295-310

2. Kawano Y, Edwards M, Huang Y et al. Microbiota imbalance induced by dietary sugar
disrupts immune-mediated protection from metabolic syndrome. Cell. 2022. 15;185(19):3501-
3519.e20.



High sugar disrupt gut commensal immunity and induce metabolic
syndrome

Yoshinaga Kawano
Keio University School of Medicine, Tokyo

Brief curriculum vitae

Yoshinaga Kawano,

M.D., Ph.D., Senior Lecturer,

Keio University Hospital, JPN,

Division of Endocrinology and Metabolism, Nephrology

BIRTH
e Date of Birth  22/05/1982 (Age: 42)
e Place of Birth  Tokyo

EDUCATION
e 2002 - 2007 Keio University School of Medicine
e 2007 - 2008 Residency: Keio University Hospital, JPN
e 2008 - 2009 Fellowship: Keio University Hospital, JPN
e 2009 - 2013 Fellowship: Keio University Hospital, JPN,
Division of Endocrinology and Metabolism, Nephrology
WORK HISTORY
e 2014 - 2018 Keio University School of Medicine, JPN,
Division of Endocrinology, Metabolism, Nephrology
e 2018 - 2022 Columbia University Medical Center, New York, NY
Division of Microbiology and Immunology
o 2022 - 2024 Keio University School of Medicine, JPN,
Division of Endocrinology, Metabolism, Nephrology
HONORS & AWARDS

e 2021 Naomi Berrie Diabetes Center Russell Berrie Foundation Diabetes Fellow 2021
e 2015 Young Investigator's Award of The Japan Endocrine Society
e 2015 Young Investigator’s Award of The Japan Society for the study of obesity

RESEARCH INTERESTS

e Studies focus on how the intestinal immunity work in regulation of metabolism



Abstract

The regulation of the quality in gut immune system via gut bacteria is a key
mechanism for the achieving diabetes remission outcome. While it has become clear
that gut bacteria regulate host metabolism, we previously reported the concept
of [Obesity-related Gut Chronic Inflammation] in 2016, as an early pathological
mechanism of Metabolic Syndrome (Kawano Y et al. 2016. Cell Metabolism)”. That
1s the concept that early in the process of obesity and diabetes development, gut
immune cells shift from anti-inflammatory to inflammatory responding to the high
fat diet and dysbiosis, which leads to gut barrier dysfunction, leading to the chronic
inflammation in adipose tissue and liver, and causes systemic insulin resistance. Not
all of gut bacterial species control gut immune cells. Some specific bacterial species
control the quality and quantity of intestinal immune cells. The intestinal tract is
originally an anti-inflammatory organ. It is well known that one of the bacteria
known to be a particularly potent regulator of commensal intestinal immunity
1s SFB (Segmented Filamentous Bacteria) SFB is a unique bacterium that attach
intestinal epithelial cells and transports antigens to T cells in the intestinal mucosa
by MATE (microbial adhesion-triggered endocytosis), inducing antigen-specific, anti-
inflammatory Th17 cells in the small intestine. SFB-induced Th17 cells are anti-
inflammatory and enforce the intestinal barrier, however, the role of SFB-Th17 cells
in systemic glucose and energy metabolism was unknown. We reported that SFB-
Th17 cells have anti-obesity and diabetes effects and these homeostasis are disrupted
by high sucrose (Kawano Y et al. 2022. Cell)”. Interestingly, these high sugar-induced
reduction of SFB did not occur in SFB mono-colonized mice, in which only SFB was
established in a germ-free environment. This data suggested that high sucrose reduce
SFB in a dependent of the other intestinal bacteria than SFB. Among the intestinal
bacteria that is increased on a high sucrose/high fat diet and a high sucrose water,
we focused on the species of bacteria called Frod (Faecalibaculum Rodentium),
which showed the greatest change in response to high sucrose. We conducted the
experiments in which SFB and Frod were co-established in Germ-free mice. The
results showed that under high sucrose, Frod is preferentially increased, inhibiting
SFB colonization and disrupting the maintenance of SFB induced commensal
Th17 cells. This 1s the mechanism by which high sucrose disrupts the homeostatic
mechanisms of intestinal bacteria and intestinal immunity.

The best dietary treatment for diabetes has not yet been established. Homeostatic
Th17 cells also maintain their function up to a certain sucrose concentration without
their homeostasis being impaired. This suggest that there is a certain threshold
for an optimal sucrose concentration. In the future, it is expected that setting an
appropriate sucrose intake level that enables people to stay healthy and maintain
healthy intestinal bacteria and intestinal immunity. Investigating for probiotics



that work to maintain intestinal immune homeostasis under an appropriate sugar
environment, will be one of the therapeutic strategy for overcoming obesity and
diabetes.
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