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Initiation of the Estonian Microbiome Cohort (EstMB) in 2017
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Self-reported questionnaire

- Health & diseases

- Drug usage

- Lifestyle (physical activity,
smoking, alcohol etc)

- Food frequency questionnaire

- Mental health questionnaire
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Shotgun metagenomics
N = 2509*

745

Electronic health records
Health insurance database
(medical history, procedures,

medications)

Hospital records
Cancer/death registy
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Electronic health records allow to track
individual health trajectories

Health Insurance Invoices;
Prescriptions;

Estonian Cancer Registry;

Estonian Causes of Death Registry;
Estonian Cancer Screening Registry;
Population Registry;

e-Health;

The North Estonia Medical Centre;
Tartu University Hospital
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Diversity of the gut microbiome is associated with more than 100 factors
representing lifestyle, health, medical procedures and drug usage
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Diversity of the gut microbiome is associated with more than 100 factors
representing lifestyle, health, medical procedures and drug usage

Long-term
antibiotic usage
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Not only recent antibiotic usage, but long-term and history of
antibiotic usage is associated with the gut microbiome

Removed recent users (within the
last 6 months)

Summarized the amount of
prescriptions over the last 10
years

PCA on species abundance profile

Bacteroides

Shannon diversity index \ PC1 PC2
ns ‘
ns ns
| 504
. | 1007 $ ‘ l
|
‘ ‘ o
- " . 0-
' °
: ' ! $ |
. s . . -50 4
. < s .
| ]
L]
. -100- .
Notused [1.2] [34] [57] [842] Notused [1.2] [34] [57] [842] Notused [1.2] [34] [57] [8,42]

Number of antibiotic courses over the last 10 years before sample collection




Long-term antibiotic usage contributes to “common dysbiosis”
and adjusting for it helps to identify disease-specific signals
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Long-term antibiotic usage contributes to “common dysbiosis”
and adjusting for it helps to identify disease-specific signals

Before adjustment
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After adjustment
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Antibiotics usage history can influence the results of
microbiome-based diagnostic tools
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The long-term usage of antibiotics is reflected in the microbiome composition
What about other drugs and their long-term effect?
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Antidepressant usage shows similar “accumulation” effects

Antidepressants usage history
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Antibiotics usage shifts the microbiome composition
What will happen next, does it lead to higher risk for some diseases?

Incident cases for hypertension (110)
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Incident cases for anxiety disorder (F41)
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Microbiome studies in Estonian Biobank

« Estonian Microbiome project

MB samples:
- Oral microbiome data
- Longitudinal data (2" time-point MB sample collection)

Study focuses:
- Microbiome assembled genomes (MAGSs)- new strains, genetic variations etc.
- MB-drug interactions
- Association with Incident diseases

< CLINICAL cohorts
* Gut-health related diseases (colorectal cancer, IBD)
- MB biomarkers
* Metabolic diseases (T2D)
- drug-MB interactions
* Microbiome and women’s health (PCOS, infertility)



Microbiome and antidepressants usage

No previous diagnosis nor medication
usage at least 5 years before the baseline

Consider medication
being taken (3 months)
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Improving early (personalized) CRC screening

CRC Screening

(currently at age 60-69)

i

Clinical cohort
CRC screening,

colonoscopy
Healthy, Polyps, CRC

Earlier and Stratified CRC screening
—

N

Biomarkers for CRC CRC risk models
Data: Data:

e Microbiome * Microbiome
(oral, stool, tissue biopsy, blood) * Metabolites

* Metabolites

* Genetics (risk scores)
e Lifestyle factors

» Lifestyle factors

U/

High CRC risk Low CRC risk

Population cohort
(EstBB)
Risk evaluation

U/



Same probes used for occult blood tests in CRC screening
programs can be also used for microbiome anaysis

Microbiome profile Diversity analysis
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