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The human microbiome is the totality
of all microbes, including bacteria,
fungi, viruses, protozoa, parasites
and their gene functions residing in/
on the human body.

Microbiota composition in different regions

Respiratory
Actinobacteria
Firmicutes
Proteobacteria
Bacteroidetes

Skin O

Actinobacteria
Bacteroidetes
Cyanobacteria
Firmicutes
Proteobacteria

Vagina@

Lactobacilli

Oral
Firmicutes
Proteobacteria
Bacteroidetes
Actinobacteria
Fusobacteria

Gut

Actinobacteria
Bacteroidetes
Firmicutes
Lactobacillae
Streptococci
Enterobacteria

Hou et al, 2022 (Signal Transduction and Targeted Therapy)




2% Vitract

The human Gl tract contains an abundant and diverse microbial
community that gathers more than 100 trillion microorganisms
(Thursby and Juge, 2017; Rinninnella et al, 2019).

The Human Gut o » :
Microbiome The gut microbiome encodes over 3 million genes, producing

thousands of metabolites. The human genome, on the other
hand, consists of approximately 23,000 genes (Valdes et al,
2018).

The human gut microbiome weighs approximately 2-5 pounds

(equivalent to the size of a human brain).
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) Regulates digestion and nutrient metabolism

¥ Maintenance of structural integrity of mucosal barrier

& Protection against pathogens. N
e Gut
mmune system regulation
the Gut

Microbiome

& Xenobiotic and drug metabolism

L Bile acid metabolism

Production of beneficial metabolites such as SCFAs, vitamins, and

longevity factors

@ Modulates the gut-brain axis.
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The Spatial biogeography of the gut microbiota
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Role of the microbiomein
health and disease

Inflammatory

bowel disease
Crohn's disease

Ulcerative colitis

Heart disease
Hypertension

Atherosclerosis

Cancer
Lung cancer
Colorectal cancer
Pancreatic cancer

Liver disease

Cirrhosis
Hepatitis

Respiratory
disease
Asthma
Bronchitis

Diabetes

disorders

Type1
Parkinson's disease
Type2 i i
Alzheimer’s disease,
Gestational

Depression

Rinninnella et al, 2019
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What is Gut Dysbiosis?

¢ Dysbiosis is defined by animbalance in bacterial composition, unfavorable
changes in the bacterial metabolic activities, or changes in bacterial localization
within the gut.

o Dysbiosis is characterized by a loss in beneficial bacteria, overgrowth of
[potentially] harmful organisms, and a loss in gut diversity (richness and
evenness of the microbiota).

¢ The balance in the composition and function of the gut microbiome to favor
maintenance and promotion of health is referred to as eubiosis.
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Factors influencing gut dysbiosis
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Disease states can drive
gut dysbiosis

PICTURE OF HEALTH

In the healthy colon, the epithelium, immune cells and commensal microbes
collaboratively maintain a stable equilibrium that both preserves intestinal health
and protects the gut from potential threats.

— Epithelium — Mucous membrane
Epithelial cells are Commensal microbes
coupled together by reside in the mucous

tight junctions, which
form a strict seal that
prevents microbes in

membrane that lines the
epithelium. They help
epithelial cells to both

Tight the lumen from maintain a tight seal and
junction triggering an immune fend off disease-causing
response. bacteria.

[ Lamina propria

0 :‘

DO OL A

Dendritic cell Regulatory T cell
Dendritic cells monitor the lumen O Commensal microbes
for pathogenic species using long help to maintain a
projections that span the healthy immune system
epithelium. When a threat is by producing molecules
detected, they activate T cells in C that regulate the activity
the lamina propria, stimulating a - of immunosuppressive
broader immune response. regulatory T cells.

834 | NATURE | VOL 563 | 8 NOVEMBER 2018

BARRIER BREAKDOWN

In people with ulcerative colitis, factors such as a genetic predisposition,
environmental triggers and infection set into motion a cycle of uncontrolled
inflammation that wreaks havoc on the intestinal wall.

Tight junctions Macrophages and The resulting activation of
are disrupted, dendritic cells engulf T cells inflicts further
enabling microbes and send inflammatory damage on
microbes to out i y the epithelium and

cross from the signals that heighten attracts other immune
lumen into the the immune cells to the site.

lamina propria. response.

The compasition of Severe flare-ups of ~ The most

the community of ulcerative colitis extensive form
microbes in the colon can cause of the condition,
changes in conjunction considerable known as

with the breakdown of tissue damage, pancolitis,

the epithelium and including increases the
immune dysregulation. perforation of the risk of
However, it remains intestine, Over developing
unclear whether this is time, localized colorectal

a cause or inflammation can cancer up to
consequence of the spread to other 15-fold’,
disruption. parts of the colon.

Eisenstein & MacDonald, 2018 (Nature)
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Colonic aerobiosis drives gut dysbiosis

Antibiotics

Anaerobiosis of the healthy colon drives the
composition of the gut microbiota towards a
dominance of obligate anaerobes, while
dysbiosis is often associated with a
sustained increase in the abundance of
facultative anaerobic Proteobacteria,
indicative of a disruption in anaerobiosis.

O, gradient

1%

Adapted from Litvak et al, 2018
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A healthy colon is dominated by obligate
anaerobes, whereas dysbiosis is often
associated with a sustained increase in the
abundance of facultative anaerobic bacteria,
as seen in conditions such as IBD.

From features

To hypothesis

Gastrointestinal tract

Homcostasis
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>
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Signatures of a healthy (eubiotic) vs dysbiotic gut

Healthy gut microbiome
High bacterial diversity

Production of beneficial metabolites, e.g.

SCFAs, vitamins, neurotransmitters, etc.
Low levels of pathobionts

Dominance of probiotic bacteria
and commensals

Dysbiotic gut microbiome

+ Loss of beneficial bacteria

« Overgrowth of pathobionts

» Exogenous pathogen colonization

+ Loss of bacterial diversity
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Health-promoting VS Disease-associated groups

¢ Bacteria life forms D,

» Probiotic bacteria, e.9. Akkermansia, Faecalibacterium, Roseburia, etc.
« Commensals, e.g. Bacteroides, Prevotella, Veillonella, Streptococcus, etc.

Pathobionts, e.g. Desulfovibrio, Bilophila, Methanobrevibacter, etc.
» Exogenous pathogens, e.g. Campylobacter, Shigella, Vibrio, etc.

Gut diversity

Health-promoting groups Disease-associated groups

Probiotic bacteria Pathobiont overgrowth

Commensals (localized Exogenous pathogen
correctly in the gut). colonization.
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Functional insights from gut microbial signatures

< Insights into metabolites produced or
degraded by microbes -

» Short chain fatty acids : Acetate, butyrate, propionate.

Neurotransmitters : Acetylcholine, GABA, histamine, serotonin, etc.

B-vitamins : Niacin, Riboflavin, biotin, cobalamine, etc.

Toxin build-up: LPS, methane, H2S, ammonia, etc.

Lactose and oxalate degraders.

Longevity factors: Myrosinase, urolithin, indoles and phenols, etc.
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Dietary interventions that influence the gut microbiota

¢ Dietary recommendations based on
bacterial shifts
-

* Food
Prebiotics

Probiotics
Herbs
Vitamins and minerals
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The Vitract Microbiome Test

¢ Vitract microbiome test uses 16s ribosomal RNA (16s rRNA) sequencing
to identify all taxonomic groups of bacteria and archaea in the colonic
ecosystem of your gut. This test gives you deep insights into:

« Gut diversity (richness and evenness).
« Health-promoting and disease-associated bacteria implicated in health and disease symptoms.
» Metabolites produced by gut bacteria and their impact on health/disease.

» Highly Personalized dietary recommendations to achieve improved gut health.



Section1-Summary \

838 Walker Rd. Dover, Delaware, Gut Microbiome Analysis

19904, United States
Comprehe Analysis, 165 rRNA Sequencing

For enquiries, email

This is your complete gut microbiome analysis containing condition related findings with food and supplements Diversity Score
recommendation to optimize your gut health.

SECTION 1: Summary of your results Your Diversity Score

Your Diversity Score is computed using the Shannon Index, which accounts for the
richness and evenness of the species found in your gut. Your score is a percentile value
compared to the rest of the people who have taken the Vitract Gut Microbiome Test.
Note that apart from diet, other factors such as age, geographical location, genetics,
Gut Health Score sleep patterns, and antibiotic use, can affect your diversity score

0-4 Poor e 50-79n Nex work e 80-100 re Satisfactory

Your Gut Health Score

Your Gut Health Score is computed based on all the bacteria & archaea enlisted in

section 2. Assuming all your bacterial taxa are within optimal ranges, then your score

will be 100. For every taxon that is out of range, your score will decrease accordingly to

the degree that it deviates from the optimal range Disclaimer

» This report is not a diagnosis. It is for educational and informational purposes only. 'All associations
between your microbiome profile, disease conditions and recommended food suggestions, are based
on published peer-reviewed research papers. Note that other factors such as genetics, lifestyle,
environment, etc, can contribute to disease or health associations. Always seek the advice of your
doctor or healthcare provider for any issues relating to your diagnosis, disease prevention, impairment,
symptoms or treatment. This report does not replace the role of your healthcare provider.
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Section 2 - Probiotic bacteria |

838 Walker Rd, Dover, Delaware, Gut Microbiome Analysis

19904, United States
Comprehensive Analysis, 165 rRNA Sequencing

For enquiries, email:

Blautia - 0.4
SECTION 2: Bacteria life forms 1P ﬂla
rohn’s disease (CD) an

bur

Health-associated bacteria Disease-associated bacteria

Probiotic bacteria Pathobiont overgrowth

Commensals Exogenous patho mount:

nbalance in th

rointestinal
Probiotic bacteria - 17

Probiotic bacteria are live microorganisms that, when consumed in sufficient quantities, provide health benefits by promoting a 0

balanced and healthy gut microbiota.

Optimal R

mal  High represents bacteria levels.
tobacillus can lead to an imbalan

Probiotic bacteria Implication

Akkerma
High

an disrupt dynamic b
ion leadi
s such as colitis and colorec ar All bacteria optimal ranges in section 2, with the exception of Dorea, Coprococcus, Clostridium butyricum, Veillonella, and Enterococcus faecalis, are
based on the recommendations of Dr. Jason Hawrelak of Probiotic Advisor.
Page 2

L fE 1o dysbi a micrc
ludin
an weaken the gut's barrier

> harmful pathoger
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Section 2 - Probiotic (cont’d) & Commensals |

838 Walker Rd, Dover, Delaware, t Microbiome Analysis
19904, United Stat } N

rRNA ng
mail:

Bacteroides

Implication

jeting host cellular

Gut commensz

| tract without causing ontribute
to host wellb

All bacteria optimal ranges in section 2, with the exception of Dorea, Coprococcus, Clostridium butyricum, Veillonella, and Enterococcus faecalis, are
based on the recommendations of Dr. Jason Hawrelak of Probiotic Advisor.

Commensals Implication

Page 3

Optimal
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Section 2 - Commensals f

838 Walker Rd, Dover, Delaware, Guf Microbiome Analysis

19904, United States i
Comprehensive Analysis, 16S rRNA Sequencing

For enquiries, email:

Commensals Implication

butyricum - 0% ~ Optimal

All bacteria optimal ranges in o ostridium butyricum, Veillonella, and Enterococcus faecalis, are
dvisor.
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Section 2 - Pathobionts (cont’d) & Exogenous pathogens

Exogenous pathogens

Detected  Not Detected represents bacteria detection.

ERogenols Implication
838 Walker Rd, Dover, Delaware. Gut Microbiome Analysis pathogens
19904, United States

Comprehensive Analysis, 16S rRNA Sequencing Campylobacter
For enquiries, email: e Doasiad Not Detected

Shigella - 0%

Not Detected
Enterotoxic & Inflammatory pathobionts Implication
Salmonella - 0%

Enterococcus faecalis - 0% Optimal Optima B Not Detected
ptimal

Leve Staphylococcus - 0%

Not Detected

T T T
0.30 y 0.60 075 Vibrio - 0%
Escherichia coli - 0% Optimal Optimal range (0-01%)

Optimal
? ==
:

Not Detected

Yersinia - 0%
een are optin

Not Detected

T T T T T
o 0.025 0.05 0.075 01 0125

All bacteria optimal ranges in section 2, with the exception of Dorea, Coprococcus, Clostridium butyricum, Veillonella, and Enterococcus faecalis, are
based on the recommendations of Dr. Jason Hawrelak of Probiotic Advisor.

Page 6
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Section 2 - Commensals (cont’d) & Pathobionts (cont’d)

838 Walker Rd, Dover, Delaware, Gut Microbiome Analysis

19904, United States
Comprehensive Analysis, 16S rRNA S cing

For enquiries, email:

Commensals Implication

Pathobionts - 45

Pathobionts are microorganisms that typically reside harmlessly in the gut but have the potential to cause disease under certain
conditions or when the host's immun stem is compromised. Pathobionts in this test are shown in 4 sub-categorie:

Inflammatory lipopolysaccharide producers Implication

Methane-producing archaea

-007%

High

inflammation

iolog

Al

Implication

onal profile. 4

ondition

All bacteria optimal ranges in section 2, with the exception of Dorea, Coprococcus, Clostridium butyricum, Veillonella, and Enterococcus faecalis, are

based on the recommendations of Dr. Jason Hawrelak of Probiotic Advisor.

Page 5
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838 Walker Rd, Dover, Delaware, Gu' MicrObiome AnaIySis John Doe | VTI-123DC

Comprehensive Analysis, 16s rRNA Sequencing

For enquiries, email

SUPPLEMEN Y TABLE 1: Reference bacteria used to compute the metabolite section (section 3) of the test report.

Bacteria name Taxon ID Rank
Anaerostipes 207244 Genus
Anaerostipes caccae 105841 Species
Blautia 57251 Genus
Butyricicoccus 580596 Genus
Butyricicoccus pullicaecorum 501571 Species
Clostridium 1485 Genus
Clostridium butyricum 1492 Species
Coprococcus 33042 Genus
Coprococcus catus 16085 Species
Coprococcus comes 410072 Species
Eubacterium 1730 Genus
Eubacterium hallii 1263078 Species
Eubacterium rectale 39491 Species
Faecalibacterium 216851 Genus
Faecalibacterium prausnitzii 853 Species
Megasphaera 906 Genus
Roseburia 841 Genus
Roseburia intestinalis 166486 Species
Roseburia inulinivorans 360807 Species
Ruminococcus 1263 Genus
Ruminococcus bromii 40518 Species

Ruminococcus obeum 1263107 Species
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Section 3 - Metabolites

838 Walker Rd, Dover, Delaware, Gut Microbiome Analysis

19904, United St
Comprehensi . 165 rRNA

For enquiri

Metabolites Percentile score Vitamin B7 (Biotin)

Vitamin B1 (Thiamin)

[

Vitamin B2 (Riboflavin)
Vitamin B12

. . (Cobalamine)
ds work

Vitamin B3 (Niacin)
Vitamin K2

Needs work

Vitamin Bé (Pyridoxine) itters like serotonin

N K Supports the immun:

Fatty acid synth

Metabolism of amino a

rotonin, dopamine, and norepinephrine
Red blood cell formation

Supports neurolog

ntial for proper bl tting and coagulaion  Improves bone

Prevents arterial calcification and re the risk of athe

Reference bacteria can be found on supplementary pages.
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Section 3 - Metabolites

838 Walker R, Dover, Delaware, Gut Microbiome Analysis
19904, United States
Metabolites Percentile score Impact

For enquir
Beta glucoronidase f bile acids e the phari

Needs work 0 gulation of al estrogen m

Metabolites Percentile score Impact

Metabolites Percentile score Impact

Impaired mucin production abdominal pain

Hydrogen sulfide
Malodorous breath

Ammonia ruptions in the int rrier function minal pain  Neurotoxic
Satisfactory Gut microbiota disrupti Referenc

Methane
inal distension or bloating ~ Cor n, cramping and flatulence  Increased methane brea

Trimethylamine (TMA)
and Trimethylamine-N-
Oxide (TMAO)

cardiov ealth risk

Inflammation and lipid

Satisfactory

Lipopolysaccharides
ipopoly Increased inflammation  Metabo sfunction and i »  Neurological effe

ontribution 1o chronic disea
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Section 3 - Metabolites

838 Walker Rd, Dover, Delaware,

19904, United States

For enquiries, email:

Metabolites

Myrosinase

Nee rk

Urolithin

Satisfactory

Metabolites

Oxalate

Percentile score

Percentile score

Gut Microbiome Analysis

Comprehensive Analysis, 16S rRNA Sequencing

Impact

Anti-cancer potential  Antioxidant and anti-inflammatory properties

toxification of harmful substan

Antioxidant activity ~ Mitochondrial health  Muscle health and exercise performance

Cellular senesce regulation

Needs work

Impact

Prevention of kidney stone formation  Maintain gut microbial balance

Digestive efficiency and nutrient absorption  Production of beneficial metabolites

Immune system modulation
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ection 4 - Dietary recommendations \

838 Walker Rd, Dover, Delaware, Gut Microbiome Analysis
19904, United States

Comprehensive Analysis, 16S rRNA Sequencing
For enquiries, email:

SECTION 4: .

commendation
Bacteria out of range PROBIOTICS duce Akkermansia
idobacterkan + Fascalibacte Increase Bifidobacterium
Modifiers Bacteria shifted Scientific evidence
Bacillus coagulans 2, Bacillus
obacillus
ide: ginge
. rye, sea iens
potatoes ", cats . lingonberries
. pomegranate ®. chaga Bilophila
(mushroom) %, Konjaku flour 2

jum longum *

Blautia Redus

Increase Veillonella
sulfovbrio

Faecaliba
hanobrevib Reference bacteria can be found on supplementary pages.
sthanobreviba

Page 11

full references for recommendations can be found on supplementary,
Reduces Blautia Rages

Incre:

mai
vhite button mushrooms
Longan . d-fruc

i » 5 Proteobacteria 2




%% Vitract

Section 4 - Dietary recommendations \

838 Walker Rd. Dover, Delaware, Gut Microbiome Analysis
19904, United States

Comprehensive Analysis. 165 rRNA Sequer
For enquiries, email:

PREBIOTICS

To include:
ndation

Optimal

Modifiers Scientific evidence

SUPPLEMENTS

To includ
quercetin ’, pol
squalamine

full references for recommendations can be found on supplementary,
Dextrin "

Rages

mannooligos:

oligofructose-enriched inulin ®,

sialyll

Reference bacteria can be found on supplementary pages.
se Bilophila

Page 12

Blautia

full references for recommendations can be found on supplementary
pages
Glucosamine %, Taxifolin
betaine . Bismuth
cannabinoid
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Section 4 - Dietary recommendations

838 Walker Rd, Dover, Delaware,

19904, United States

For enquiries, email:

Gut Microbiome Analysis

Comprehensive Analysis, 16S rRNA Sequencing

SECTION 4: rood and supplement recommendation

Bacteria out of range

Akkermansia  High | Bacteroides

Modifiers

LIFESTYLE CHANGES

To include: high fiber diet ', nuts *
. mediterranean diet °, fibre-rich
macrobiotic ma-pi 2 diet °,
moderate-protein moderate-
carbohydrate

To avoid: Far infrared Sauna %,
high-saturated fat diet ¢, smoking
°, low protein diet ’, whole grain
diet °, Fiber "2, alcoholic
beverages *, high saturated milk
fat diet

High | Bifidobacterium Low
Bacteria shifted

Reduce Bacteroides '
Reduce Bilophila

Reduce Coprococcus °
Increase Faecalibacterium *

Increase Veillonella

Increase Bacteroides *
Increase Bilophila 4
Reduces Blautia *
Increase Coprococcus ’
Reduces Faecalibacterium
Increase Methanobrevibacter

Increase Proteobacteria

Reduces Veillonella

, Bilophila

High

full references for recommendations can be found on supplementary

pages

, Blautia

Low

, Coprococcus  Optimal

Scientific evidence

, Desulfovbrio

High

, Faecalibact
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Using the Vitract Microbiome

test to understand gut health
-CASE STUDY

Presen ted by
Chidozie Ojobor, Ph.D.
Co-founder and Chief Scientific Officer, Vitract K |
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Case study profile

¢ General info — Black female, NYC resident, 102lb

¢ Health Info

¢ Symptoms — Joint pain, blood in stool

¢ Conditions — Leaky gut syndrome, IBS, Sjdgren syndrome, ulcerative colitis, Systemic lupus erythematosus.

¢ No food intolerances except to gluten

¢ Saturated fats (eat several times daily), artificial sweeteners ( do not eat), fruits (occasionally

eat), vegetables (eat several times a day), fermented foods (rarely eat), Milk & red meat (eat
daily), refined carbs, processed foods (eat occasionally), and Nuts and grains (rarely eat).
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What should you be looking forina
gut microbiome test for this individual?

/ 1 Biomarkers of increased intestinal permeability — Identifying bacteria groups associated with
intestinal permeability will give you insights into leaky gut and ulcerative colitis.

2 Drivers of proinflammation — This will give you insights into the all the autoimmune disorders (UC,
Sjogren syndrome, leaky gut) and symptoms such as joint pain.

<3> Drivers of intestinal damage and haemorrhage (such as blood in stool).
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Biomarkers of intestinal permeability

¢ Short chain fatty acid producers

« Butyrate plays a key role in improving gut barrier integrity and is the primarily energy source for
colonocytes.

« Butyrate producers include — Faecalibacterium, Roseburia, Blautia, Anaerostipes, Coprococcus, etc (Seo et al,
2020; Zhang et al, 2019; Singh et al, 2022).

 Butyrate producers are significantly lower in patients diagnosed with UC (Xu et al, 2020; Varela et al, 2013; Yang et
al, 2023; Weng et al, 2021), IBS (Rajilic-Stojanovic et al, 2011; Nie et al, 2021; Gobert et al, 2016), leaky gut
(Vincenzo et al, 2024; Ruan et al, 2022), Sjogren syndrome (Moon et al, 2020; Cano-Ortiz et al, 2020, de Paiva et
al, 2016).

* Mucin activators enhance mucosal barrier integrity. They include Akkermansia muciniphila (Belzer et al, 2017),
Faecalibacterium prausnitzii (Lopez-Siles et al, 2017), Lactobacillus plantarum, etc.
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Drivers of proinflammation

¢ LPS/endotoxin producing bacteria — Phylum Proteobacteria with their highly pro-inflammatory
lipopolysaccharides (oligosaccharides + lipid A) localized on the outer cell wall of the bacteria (Lin et al, 2020;
d’Hennezel et al, 2017; Mohr et al, 2022).

¢ Hydrogen sulfide producing bacteria. E.g. Bilophila, Desulfovibrio (Murros, 2022; Buret et al,
2022; Peck et al, 2019).

¢ Lack of anti-inflammatory bacteria such as the SCFA producers.
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Drivers of intestinal damage and haemorrhage

¢ E. coli — such as the Shiga-toxin producing, enterohaemorrhagic E. coli strain O157:H7 (Vogt et al, 2023; Martins
etal, 2022).

¢ Excessive H2S damages the mucous membrane of the gut epithelium. So, look out for
high levels of hydrogen sulfide producers (Buret et al, 2022; Rowan et al, 2009;
Kushkevych et al, 2016)
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Thank You!
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