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Microbiome ?

* The Microbiome is the community of microorganisms that normally
live together in a specific habitat such as a living host like human with
all its possible interactions between host and microbiota genomes,
metabolites (Metabolome) and environmental influences.

* The microbiota consists of all microorganism members that make up
the microbiome, including bacteria, archaea, fungi, algae, phages,

viruses and eukaryote parasites.
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History : Microbiome and Human Diseases

* ~100 years ago:
* First evidences of the relationship between Parkinson's disease and the palliative effect of Lactobacillus bulgaricus.

* No longer pursued by investigators because of the simultaneous revolution in the pharmaceutical-chemical industry, which
promised much more benefits.

* ~30 years ago:
* Vitamin K deficiency in Infants.
* Production of some B vitamins and amino acids.

* First evidences of the link between Helicobacter pylori and gastritis and gastric cancer - possible causal relation between
microbiome with colorectal and skin cancers.

e ~20 years ago:

* Redetection of Microbiome science : increasing evidences to show the possible relationships of the microbiome to human
diseases.

* Now:

* Exponential emerging evidences that almost all chronic diseases defined for many years as idiopathic could be related to a
specific microbiome disorder (dysbiosis).
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Dysbiosis == Disease?

Dysbiosis : Diseases:

* Disruption of microbiota homeostasis
caused by imbalance in microflora,
changes in its functional composition —
and metabolic activities which may be
related to specific disease(s).

* Definition by metagenomic (second C—
genome) and metabolic footprints is

much complex and more accurate
than just taxonomic definitions.

OR

Are these diseases actually symptoms of the main disease
“dysbiosis”?

Is dysbiosis the cause or the consequence of the specific
diseases?

Immunological diseases: MS, RA, SLE, IBD, Allergy, ..
Metabolic diseases: Atherosclerosis, Obesity,
Diabetes, Osteoporosis, ...

Cancers: Colorectal cancer, Breast cancer, Prostate
cancer, Melanoma, ...

Skin disorders: Atopic dermatitis, Acne, Vitiligo,
Psoriasis, ...

Psychological: Schizoprenia, Autism, Depression,
Anexiety, ...

Neurological: Alzheimer's disease, Parkinson's
disease, ...

Gastroenterological: IBS, Crohn's disease, Celiac
disease, NAFLD, Ulcerative colitis, ...

Undefined: Chronic Fatigue Syndrome, Long Covid
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Challenges in Microbiome Science

Very large amounts of data
Very very..... Complex interaction between (metagenomics, metabolomics) and
Microbiota, Host and Metabolites complex analyzing methods

N\ 7’

Microbiome science is still evolving

The researches are mainly conducted Microbiome
in the 1st world population without _ ' ‘ very fast, with new definitions and
Science standards being proposed almost every

considering other world populations
, \ day

Expensive studies, mainly because of metabolic Currently, over 7000 species and over 40000 different related
and metagenomics analysis metabolites and potential biomarkers are defined in humans,

with more being added daily
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Evidence Challenges in Microbiome related References

Widespread and sometimes unknown but Repetitive unnecessarily large information
important sources for evidences without concrete practical benefits

\ /7

Primary focus mainly on _ Microbiome _

blished d
basic research References are puplisnea every day

/ \ High bias across many studies due to influences

of known/unknown, combined external and
internal factors

High turnover : Almost 5 new evidences

The results of a significant numbers of

studies are controversial, not always

consistent and not reproducible
(HARKing) Abstracts generally lack

many important notations
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Microbiome socioeconomic dependencies & risks

The composition of the healthy microbiome is as numerous as
humans and can constantly change for everyone.

|

Risk of new genetically Microbiome socioeconomic Interaction of numerous used
modified probiotics. l dependencies & risks medications and food additives.

/ \

The dysbiosis for a given disease might be defined as Controversial positions of pharmaceutical lobby.

healthy for other populations and vice versa.
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Why a Repository ?

Main Requirement : an evidence-based, easy-to-use resource to search for answers
to general questions such as :

Is the pathogenesis of a specific disease mediated by a single microbiota/metabolite OR
by a combined microbiota/factor/metabolite interactions?

What are the influences of external and internal factors (nutrition, medication, host
genetics, ...) on microbiota > disease?

What are the host phenotypic/genetic barrier responses to the dysbiosis in the brain,
gut, lungs, urogenital, liver, and skin axis?

How do practical traditional medicine may be related to the microbiome science?

How might new microbiome-based preventive, diagnostic and therapeutic methods
be defined?
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MetaBiom : a Microbiome repository

* A central source of information.
* Non-Profit Organization > Free for everyone to use.

* Unlike many other microbiome-related platforms, it focused on abstract notes for evidence-based
information implied for prevention, diagnosis, and therapy, respecting the original sources.

» Specially designed for use by medical investigators and healthcare professionals by considering more
practical clinical notes.

» Direct access to the reference versions/abstracts originally released for free, which are generally open
access.

* Depiction of interactions and relationships between disease, microbiota, metabolome and factor.
* Overlap index to recognize the pattern of overlap between disease, microbiota and factor.

» Special Consideration to Factor as possible interventional measures that can be implemented almost
easily, particularly for disease prevention.

* Web-based, searchable, easy-to-use and self-explanatory design with layout and functionality like
other popular web platforms for record management > no specific client needed > www.metabiom.org
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http://www.metabiom.org/

Usage : Concrete Practical Abstract Notes (CPAN)

The following are some examples of evidence-based notations extracted from MetaBiom
that can be approved or refuted in the future by upcoming evidences:

e Chronic inflammation is the main proposed possible trigger mechanism that triggers diseases
caused by dysbiosis.

* Diet is the most important intervention factor for altering the human gut microbiome.

* TMAO is possibly the most important dangerous microbiota metabolite implicated in
cardiovascular diseases and disorders.

* Akkermansia muciniphila is the key microbiota that improves gut integrity to prevent leaky gut as
the base mechanism in multiple diseases.

* |t takes about 3 to 4 weeks to create a new microbiome composition through interventions (diet,
probiotics, ...).

* Application of Lactobacillus reuteri and Bifidobacterium adolescentis probiotics can reduce anxiety
symptoms after four weeks.

* Many of diseases exhibit sometimes a hereditary disease-like distribution pattern that may be
related to the spread of a particular microbiome/dysbiosis across families.
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Usage : Definition of new Hypothesis in Microbiome field

Support in defining new assumptions in the field of Microbiome such as:

 MS and SLE are more common in women > There is a connections between the
specific urogenital microbiome/dysbiosis and these diseases > Biomarker X secreted
by Microbiota Y1 can be used for diagnosis purposes.

* Some patients with Parkinson's disease have a history of surgical anatomical
alterations of the gastrointestinal tract > A specific dysbiosis developed in a blind
loop-like structure in this Patients might predispose to PD > Biomarker P secreted by
Gablet cells in response to the specific Dysbiosis can predict the disease progression.

 Many Hypertensive patients have concurrent periodontitis > The altered oral
microbiome is the cause of Hypertension > Resetting to the normal oral microbiome
can cure Hypertension.
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Limitations of MetaBiom

Limitations:

* It contains currently a very small proportion of the documented
evidences in this area.

* No guarantee that all notes and corresponding linked references are
accurate and compliant.

* Each user decides by own about the reliability of the information
based on references.

e Continues agile platform development that can sometimes lead to
unexpected bugs > consistently fixed.

* Passive recruitment of active volunteers as authors and/or reviewers
at MetaBiom. Biom



MetaBiom Design : a 4D Matrix

* Microbiota * Metabolome
« Microorganism ——) + Used by Microbiota :

* Relative Abundance Prebiotics

* Produced by Microbiota :

* Location at Host
Postbiotics (could also be

* Composition a death microbiota)
* Taxonomic levels * Against Microbiota:
Antibiotics
. .
Disease * Factor
« Living Host :
iving Hos * Interventional

* Toxic Metabolites amms————)

* External vs Internal

* Immunologic reaction | G
- * Natural vs Artificia
* Resources competition
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DemO : Meta Blom (www.metabiom.org)
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The proposed overlap index aims to show the common possible causal and curative relationships between
[=] -
microbiota, factors and diseases (metabolome still not included) divided by microbiota location. §B|Om


http://www.metabiom.org/

Questions & Comments & Considerations:

 IMPORTANT : MetaBiom should not substitute the consultation with
a qualified physician for consultation, diagnosis and treatment.

* You may use and distribute the content of this presentation. However,
whenever this data is used, the original source (MetaBiom.org) must
be cited.

* Please send any comments, questions or bugs report directly to

e Email : amin.marashi@metabiom.org
OR via
e Linkedln : www.linkedin.com/in/amin-marashi<-md-8a968438
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