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Control of health and diseases by gut environment

Gut environment (i.e., diet and intestinal bacteria) is related to
a variety of health conditions and diseases
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Potential of the drug discovery and healthcare industry targeting gut environment



Human gut microbiome study@NIBIOHN, Japan
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Database construction and development of user-friendly integrated analysis platform

‘f’i’f’:jr NIBN cCollaboration with Prof. Kenji Mizuguchi (NIBN)

In addition to raw data of intestinal
bacterial data, NIBIOHN JMD includes N I B N J M D
information (NOT raw data) of 1,640
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lifestyle habit, metabolites, and other Ja Palt I\/I|crob|o;1]1e Da/;abaseb " N
ttpS: microniome.nipn.go.jp

biological molecules
BRMEET —AXN—XA THIELARELAEZXRER

@ MANTA Microbiota And pheNotype correlaTion Analysis platform

Metabolites and

©FASTQ file trimming i3, ‘
e W [ """""" I ‘ NIBIOHN] 40 5= k Biological factors
Microbiota /\] ‘ W
FASTQ file ' - data : Metabolome |mmunefactors etc.
Data processing p|pel|ne creatlon ~
automation of the vvhole process s _
Data of lifestyle and - 'Lf}}g;‘;“;g % Nl :\thgraltef antalyS'; f'atgoiml T
medical examinations A Ph siglo ical Database ot onty 10 Store data, bUt also data
ysiolog visualization and analysis

Unification of terms

: MANTA interface
and concepts 4

Chen YA et al, PLoS ONE (2020)




Relationship between intestinal bacteria and obesity

The nature of obesity is transmitted Euro
with intestinal bacteria > EFSA J. 2021 Sep 1;19(9):e06780. doi: 10.2003/j.efsa.2021.6780. eCollection 2021 Sep.

Safety of pasteurised Akkermansia muciniphilaas a
novel food pursuant to Regulation (EU) 2015/2283
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Identification of Blautia as a candidate to improve obesity and diabetes in Japan

Blautia wexlerae is abundant
non-obese (left) or non-
diabetic (right) individuals
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Production of Metabolism-boosting, Anti-Inflammatory, and Gut-improving
Substances by Blautia wexlerae with Benefits in Obesity and Diabetes Models

Metabolomic Analysis
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Anti-obesity and Anti-inflammatory Mechanisms of Blautia and Future Plans

nature communications 2022.08.18

Article https://doi.org/10.1038/s41467-022-32015-7

Oral administration of Blautia wexlerae
ameliorates obesity and type 2 diabetes via
metabolic remodeling of the gut microbiota

Blautia wexlerae

Preventing and improving effect
on obesity and diabetes
Metabolites for the

improvement of diabetes Mechanism of action

and gut environment [Direct effect]

Promote lipid metabolism in

v _ i i . . .
S-adenosylmethionine adipose tissue and liver

v' L-ornithine

v Indigestible starch ‘
(amylose,
amylopectin)

v' Succinic acid, lactic
acid, acetic acid

Suppress inflammation in
adipose tissue

[Indirect effect]
Improvement of the gut
environment (e.g. increase in
short-chain fatty acids)

Future plans

v' Search for ingredients and others to increase Blautia
v Application to probiotics and drug discovery

v Verifying safety and efficacy in humans

v Diagnostic system to detect and measure Blautia



Practical Application of Microbiome-based Therapeutics

Single strain Bacterial cocktalil

Selection of best strains

In many studies, ...

1. This single strain (or bacterial cocktail) has
therapeutic potential to treat the disease.
2. The efficacy of this bacterium is attributed to its

production of XX

Other side effects and safety profiles remain unknown

Establishment and validation of testing methods related to quality, efficacy,

and safety to support therapeutic targets and mechanisms of action

Production, formulation,

Efficacy (Mechanism of Action) and Supply Chain

Adverse reactions and side

effects .
Safety (e.g., toxin production,
antibiotic resistance) .

Phages, plasmids, and other
mobile genetic elements

Culture system
Scale-up

Stability

Formulation (e.g.,
lyophilization, capsules)

For preclinical test

PK/PD markers
Biodistribution (bacterial
translocation)

Necessity of 16S rRNA and
metagenomic analyses for
efficacy evaluation

Defining regulatory requirements and quality standards



“ Japan Agency for Medical Research
’ and Development

’ Project Focused on Developing Key Technology for Discovering and
Manufacturing Drugs for Next-Generation Treatment and Diagnosis

1. Technology Development and Infrastructure Building for MB Drug Discovery
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2. Advanced Fundamental Technologies through Application of Microbiome Modulation
Techniques for Intestinal Immunity-Related Diseases
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3. Development of Non-clinical Pharmacology, Pharmacokinetics, and Toxicological Evaluation
Techniques for Clinical Application of Bacterial Preparations Controlling the Microbiome
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4. Development of Manufacturing and Quality Control Techniques for Bacterial
Preparations Controlling the Microbiome
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5. Development of Advanced Microbiome Modulation Technologies Targeting Gut Bacteria
Contributing to Disease Control
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Development of evaluation technologies for nonclinical pharmacology
and ADMET of microbiome-based medicine
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