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Overview of talk

- Background

- Three topics

1) Microbiome related comorbidities such as leaky gut and
inflammation

2) Biotics in aging and brain health

3) Saliva based microbiome and proteomic signature can be
used as biomarker for predicting the risk of cognitive decline
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Microbiome- in and around us
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Stomach

Microbiome in and around us

Oral cavity
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107
pH 5.6-8.0
pO2 ~30 mmHg

Colon

1014

pH 6.7-8.5

pO2 ~0.5-11 mmHg

Respiratory
Actinobacteria
Firmicutes
Proteobacteria
Bacteroidetes

Skin Q

Actinobacteria
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Vagina

Lactobacilli
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Microbiome composition is dynamic throughout the life and
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Role of gut microbiome in human diseases
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Factors affecting the gut microbiome
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Wrong and right turns of microbiome in human health

HOMEOSTASIS
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Advancing age is associated with an increased risk of various
chronic diseases.

An Aging Nation

Brareeid NOR b et Shildeen o Aging is not a disease, therefore no
and Older Adults FDA approved anti-aging drugs are
For the First Time in U.S. History Older Adults Are avallable
Projected to Outnumber Children by 2034
- - 23.4% o However, aging is a key risk factor for
percentage several chronic diseases
of population
Children under 18 19.8%

15.2%  But how remains largely unknown
Projected 94.7
number 73.6 THO 765 =L « Also, how we can prevent or treat

aging-related conditions
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Inflammation is a key risk factor for increasing risk of aging
related conditions

Age-related dise,gse %

Ageing
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Source: Franceschi, et al (2018).
Pillars of aging Nature Reviews Endocrinology; 14: 576-590.
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With age systemic inflammation increases, and mid life inflammation
can determine healthspan in later part of life

Systemic inflammation during midlife and

AL .-
cognitive change over 20 years

|
Where this inflammation comes from in aging?

Alden L. Gross, PhD, MHS, Thomas H. Mosley, Jr., PhD, Elizabeth Selvin, PhD, MPH, and Dr. Walker
B. Gwen Windham, MD, MHS Kwalke26@jhmi.edu

Neurologye 2019;92:e1256-e1267. doi:10.1212/WNL.0000000000007094

Brain inflammation level
Low e = m High 11
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Two major sources of inflammation in aging

Senescence Stress
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Nat Aging 2021;1(10):870-879.
doi: 10.1038/s43587-021-00121-8.
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Old gut harbors a dysbiotic microbiome, linked with increased
systemic inflammation
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Young FMT reverses leaky gut, neuroinflammation and brain aging

Young donor

.

Young recipient

How an aged microbiome induces leaky gut and Ainfl mmation?
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Old donor

Young donor
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Assays

Gut permeability
FITC-dextran assay
Serum LBP and sCD14

Inflammation
IL-1B, IL-6, TNF-a in
serum and tissues

Gene expression

Tissue hlstology
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Gut permeability
FITC-dextran assay
Serum LBP and sCD14

Inflammation
IL-1B, IL-6, TNF-a in
serum and tissues

Gene expression

Tissue histology

Behavioral tests
Morris Water Maze
Forced swim
Splash
Novel cage
Marble burying

Mishra et al , JCI-Insight; 2024 (PMID: 38329121)
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Summary #1 [
Olgpticrabita 4~

Low buk expression
Low Butyrate

Broken mucus
barriers

. * LowFFAR2/3
* Less gobletcells
®* « Lowmucin

Are there alternatives for reducing age-related leaky gut?

"& Leaky Gut|
&)

v Young FMT
Inflammation ' Butyrate

. /T
/1 Inflamed Brain -
.=+ 7 Cognitive decline

\qf ~ I Depression
T Anxiety
'7 7' Early Aging * o

Q Mishra et al , JCI-Insight; 2024 (PMID: 38329121)
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Probiotics, Prebiotics and Postbiotics

Conceptualize ‘probiotics’

Acid producing bacteria in milk products could prevent fouling in large
intestine, if consumed regularly, lead to longer and healthier life.

1908: Prolongation of Life (Probiotics)

’—Elie Metchnikoff

Prebiotics was introduced in 1995 by Gibson and Roberfroid

20*" Century noble prize Prebiotics are nondigestible food ingredients that beneficially affect the
winner and Father of host by selectively stimulating the growth or activity of one or a limited
Modern Immunology number of bacteria in the colon that can improve host health.

2021, the International Scientific Association of Probiotics and Prebiotics
(ISAPP) define postbiotics as preparation of inanimate microorganisms
and/or their components that confers a health benefit on the host.
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D3-5 reduces aging-related comorbi
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Dead D3-5 stimulates mucin production
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A newly discovered Postbiotics D3.5 reduces leaky gut
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Pilot safety clinical trial: improves mental wellbeing in older adults
4 x PoZibioTM capsules daily (167 mg per capsule) for 30 days, two to be consumed in the morning and two at night

Pre-Post- Open Label trial

Self report questionnaires selected
*  Mini Mental State Exam (MMSE)
* Geriatric Depression Scale (GDS)
* Pittsburgh Sleep Quality Index (PSQl) 8000
* Delirium Observation Scale (DOS)

* Patient Health Questionnaire (PHQ-9)

/

* Generalized Short Form Health Survey (SF-36) -
* Anxiety Disorder assessment (GAD-7)
* Warwick-Edinburgh Mental Wellbeing Scale (WEMWS) ne
* Gastrointestinal Symptom Rating Scale (GSRS)
60 00 E—

LpD3.5 Intervention in Inflammatc_)_ry_Bbwel D.isea.se(l___I_I_B_D)”Study.

PozZibio

w = B |E

SCAN ME-PoZibio
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A synbiotic yogurt reduces leaky gut

Developed a synbiotics (probiotics + prebiotics) yogurt

5 lactobacillus combinatir |
.175% pectin

Different Versions
Proven in reducing diabetes progression, anti-aging, and
cognitive decline in cancer models by modulating gut-brain

axis

++ | = il
Brandi Miller

)
PhB. Candidate
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Body weight change

Probiotic fermented milk protects from 5-FU-induced
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Microbiome in CAncer treatment-related Side Effects (MiCASE) Study

The gut of adult breast cancer survivors with higher rate of
gut and brain distress will exhibit higher leaky gut and

inflammation with unique microbiome signatures than their

controls.

Outcomes:
- Microbiome
- Leaky gut
- Inflammation
- Gut distress
- Brain distress
- Quality of life

Another study in food insecure adults will start soon.

%7 SOUTH FLORIDA

https://micasestudy.com/

e

Microbiome and its
modulators in Cancer
treatment Side Effects
(MIiCASE) study

(USF-IRB protocol no. 002586)

Cancer treatments have
multiple side effects by
inducing distress in the
gut and brain, which
ultimately reduces the
quality of life in cancer
survivors.

You are invited to

participate in the

MIiCASE study if:

« You are at least 40
years older

« You have previously
been diagnosed with
breast cancer

« You have undergone
cancer treatment at
least 6 months ago

https://micasestudy.com/
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BREAST
CANCER
SURVIVORS:

ARE YOU

EXPERIENCING GUT
IF INTERESTED AND AND BRAIN
;a:orm‘n:““ DISTRESS FROM
:I;.EASE CONTACT US ;:E:'E':ENT?

Dr. Shalini Jain,
Principal Investigator
USF Center for Microbiome Research
Department of Neurosurgery and
Brain Repair
University of South Florida - Tampa
campus
Email: MCOM-MICASE@usf.edu
Phone: 813-974-8222; 240-899-5684
(USF-IRB protocol no. 002586)

Y

' MORE INFO

@

WE ASSURE YOU
« Visiting the USF-Tampa Campus
to meet with a study team « Participants have the option of
member to sign the consent receiving a free personal gut
form microbiome profile
« Completing questionnaires for + Participation is corv‘\pletgly
medical history, cognitive voluntary and confidential
function, gut health, dietary ) .
recall, and quality of life « Your data/information is
confidential and will be used for
« Donating saliva, stool, urine, and research purposes only

blood samples
«» Your visit will be scheduled per

« Measuring of vitals and physical your convenience
function testing

« All of the questionnaires,
measurements, and testing will
be completed within 120 minutes

&,




Summary #2

» Postbiotic D3.5 reduces leaky gut and inflammation and enhances cognition in a
mouse model, and improves quality of life in older adults.

 PFM intervention protected against 5-FU-induced gut abnormalities by improving
microbial diversity, reducing gut permeability, and enhancing cognitive function in
mice.

 Clinical intervention of PFM to reduce these abnormalities in older breast cancer
survivors is planned.

UNIVERSITY of
24
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Oral microbiome and Cognitive function

& UNIVERSITY of
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Oral Microbiome

« Oral cavity is a vital interface for the exchange of substances between the human body and the
external environment.

« Harbors over 700 bacterial species adhering to oral mucosa and dental surfaces.

* Maintaining a balanced microbial composition is imperative for oral and systemic health.

Viruses
Herpes simplex virus (HSV)
Human papilloma virus (HPV)
Human immunodeficiency virus (HIV)

L L . L] L]

Fungi Cytomegalovirus
* Candida Mumps
* (Cladosporium Bacteria
* Aureobasidium Oral * Firmicutes
* Saccharomyces . ) * Bacteroidetes
*  Aspergillius microbiome > Proteobacteria
*  Fusarium * Actinobacteria
. Cryptocot{cus * Spirochaetes
*  Malassezia * Fusobacteria
» Saccaribacteria
Archaea » Synergistetes
* Thermoplasmatales * SR1
+  Methanobrevibacter * Gracilibacteria
* Methanobacterium = Lamyao
* Methanosarcina * Chlorofiexi
,,,,,,,,,,, * Methanosphaera i *

Chlorobi



Oral Microbiome Changes With Human Aging Dynamics
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http://dx.doi.org/10.1111/prd.12393

Oral Health And Cognitive Function

* Poor oral health linked with poor cognition.

» Periodontal disease, dental caries and tooth loss represent the common infections of oral
cavity that results to microbial or inflammatory signals translocation to brain impacting
cognition.

* TriNetX database shows there was two-fold increase in Alzheimer’s disease risk in the poor
oral health cohort compared to the normal oral health group.

« Studies have shown oral cavity’s salivary system is connected to brain through mucosal,
blood and lymphatic circulations.

> J Alzheimers Dis. 2020;75(1):157-172. doi: 10.3233/JAD-200064.

L. . ) .. @Y brain Brain Sci. 2023, 13, 1555. https:/ /doi.org/10.3390/brainscil3111555 Z
Clinical and Bacterial Markers of Periodontitis and 9 SCIeNCes ml\D\Py
Their Association with Incident All-Cause and

Alzheimer's Disease Dementia in a Large National Article

Survey Poor Oral Health Linked with Higher Risk of Alzheimer’s Disease
May A Beydoun , Hind A Beydoun 2, Sharmin Hossain , Ziad W EI-Haij 2, Jordan Weiss ¢, Mihir S. Kulkarni !, Brandi C. Miller 1200, Manan Mahani 1, Rahul Mhaskar 3, Athanasios Tsalatsanis 4,

Alan B Zonderman

Shalini Jain ! and Hariom Yadav "*

28
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Saliva is connected to Brain via Oral-gut-Brain axis

Trigeminal/Olfactory/facial Nervous System

Enteric Nervous /

Phylum 1

“ﬁ‘ members
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—» Direct path vk Oral bacteria ‘* Microglia

universifrsr > Indirect path O Risk factors from ® LPS
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Saliva Can Be An Ideal Source of Biomarkers for Dementia

« Early detection of dementia risk is urgently needed.

* The current diagnosis is complex, cumbersome, and not easy to implement.

Whether saliva-based microbiome-

protein markers can predict cognitive
health?

UUUUUUUUUU
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Microbiome in aging Gut and Brain (MiaGB) Consortium

Groups
» Cognitively healthy
« Mild cognitively impairment (MCI)

 Alzheimer’s disease related dementia

&

MICROBIOME IN
AGING GUT AND BRAIN
(MiaGB) STUDY
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Leveraging the saliva samples from MiaGB study

Demographic Information of Pilot Study Samples From MiaGB Cohort

Variables Control (58) Cl1 (30)
Male 17 12
Female 41 18
Age 69.7 + 8.07 75.5+8.06
BMI 27 +4.31 26.3+6.01
MoCA 27.5+1.22 21.7+2.82
MiniCog 4.4+0.83 2.9+1.55
MIS 7.1+1.55 5.4+ 2.51
8 item questionaries 0.51+ 0387 2.7+2.64

*A score of MOCA 226 considered normal for individuals with 12 or more years of education.
*A score of MOCA =25 may indicate cognitive impairment.

32
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Alpha Diversity Is Significantly Reduced In Older Adults With CI
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Relative abundance (%)

Relative abundance (%)

v

Oral cavity of older adults with Cl harbors significantly
distinct microbiome than cognitively healthy controls
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CI

Cl

Il Others

Bacteroidetes

I Fusobacteria
I Proteobacteria
I Actinobacteria
Bl Firmicutes

Others
Prevotella
Granulicatella
Gemella
Porphyromonas
Schaalia
Fusobacterium
Rothia
Veillonella
Neisseria
Streptococcus
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Oral Microbiome To Be Used As Biomarker For Cognitive
Decline

LefSe- Microbiome Biomarker Discovery Tool

I Cl Il Healthy

¥ - P. gingivalis —
s_Streptococgus sanguinis v' pro inflammatory pathogenic bacteria associated with
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Oral Microbiome Signatures Can Predict The Cognitive Decline

ROC curve

— P gingivals, AUC: 0.57
— 8. vesibulis, AUC: 0.62
— V. rogosae, AUC: 0.61
— P, Pallens, AUC: 0.63
— Combined, AUC: 0.71

Sensitivity

g
/
4
4
4
y
4

00 02 04 06 08 1.0
1 - Specificity

36

UUUUUUUUUUUU



Demographic information of Pilot study samples from MiaGB cohort

Variable Control (15) MCI (15) Dementia (9)
Male 7 I 6
Female 8 8 3
Age (yrs.) 742 +57 73.8 £8.37 77.0+6.58
MOCA score 27.8+1.46 23.2 + 0.81 15.6 + 2.30
Mini-Cog score 44 +0.54 3.2+2.16 1.4 +£0.89
Age 74 .93 +4.32 73.33+ 5.56 79.33+9.03
BMI 2517 +£ 3.27 24 .56 + 3.99 28.58 + 5.67
MoCA 28.2+1.16 23.0£1.59 14.11 + 3.28
MiniCoq 446+ 0.71 3.8+ 1.51 0.55+0.83
MIS 6.93 + 2.04 6.33+1.84 2.0+2.49
8 item
questionaries 0.33+0.78 1.26 +2.14 3.33+2.86

*A score of MOCA 226 considered normal for individuals with 12 or more years of education.
*A score of MOCA 18-25 indicate mild cognitive impairment.
*A score of MOCA 17-1 indicate moderate to severe cognitive impairment and dementia.
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Saliva-based Proteomic Biomarkers To Detect Cognitive Decline

Control vs MCI
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Saliva Based Proteins In Cognitive Impairment

Bl NC vs MCI
4 Bl NC vs Dementia
B MCI vs Dementia
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Saliva Protein Signatures Can Predict The Cognitive Decline

ROC curve
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Saliva based test for early detection of risk of cognitive
decline

Early detection of risk of
cognitive decline

(81
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Summary #3

« Cl individuals have significantly distinct oral microbiome signatures than healthy
controls, with biomarker capacity but on higher variability.

« Saliva proteomic signatures are significantly distinct in older adults with Cl than
controls; specifically enrichment of proteins modulating inflammation, oxidative
stress and immune cell signaling.

« Saliva based microbiome and protein signatures have potential to detect the risk of
the CI.
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Overall Summary

« Aged microbiome can promote leaky gut and inflammation due to deficiency of butyrate-producing
capacity, which in turn suppresses mucin formation.

« Postbiotics D3-5 and Probiotic fermented milk reduce leaky gut and inflammation and improved
cognitive function.

« Saliva based microbiome and proteomic markers may be another way to predict the risk of cognitive
decline/ dementia in older adults
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Questions!
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