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A unique place to fulfill the
promises of Big Data: ESTON

World leader in public IT- Population: 1.3 Million

S 2
services and ambitious start- Size: 4? 227‘ km
up community Capital: Tallinn :
Language: Estonian
Member of EU
REPUBLIC OF ESTONIA currency: EUI'O
E-RESIDENCY GDP: 17B EUR
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Public e-services

Digoe

DigiDoc

B

Electronic ID Card

1D acts as definitive proof
of 1D in secure dlectronic

emvironments

Estonian e-Services

9 digits personal identification code
Mandatory ID document for all Estonian residents
Enables secure digital authentication and signing

e FElectonic Health
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Estonian Biobank

Estonian Genome Center, University of Tartu

A prospective, longitudinal, population-based database
with health records and biological materials

150,000 participants - 15% of the adult population
Individuals are recruited by medical personnel
Broad informed consent

Legislation: Estonian Human Genes Research Act
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Resources and setup

Sample collection (DNA, plasma, WBC)
200,000+ by 2020

Health data — linking with
national health registers
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Disease trajectories

Latest genome analysis technology

= I &

HiSeq2500 MiSeq

Omics data

150 000 participants’ samples genotyped
3 000 whole genomes, 2500 exomes
Molecular plasma profiles (sub-cohorts)

iScan
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Public opinion and awareness

3%
20% win favor of the

idea of EGCUT
1%

—=Never heard of
55% EGCUT

—Wait-and-see-
attitude

Need more
information
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Do we have enough information?
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Genetic map of Europe
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Estonian population WGS panel
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Mitt et al, 2017
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genome aggregation database

Single nucleotide variant: 1-55505447-C-T

Exomes Genomes  Total
e
Allele Count 2848 2846
Allele Number N384 31384
Allcle Frequency 0.09048 0.09068
Popmax Fitering AF © 01N
(95%confidence) @ ceees
Annotations
This variant falls on 2 tranacripts in 1 gene
SUTR
e PCSXY
-
L
Population Frequencies
Populaticn Alele  Allele ":u:bud _ Alicle
+ Ashikonazi Jowish 54 290 5 0.1882
Overall 1876 15420 107 0217
Southern
£ 15 106 1 0.1418
Noerth-
westermn 1158 8588 72 0.1348
European
Other non
apom) Fioeish 267 2138 18 0.1249
Finnish) Eurcpean
Estonlan 436 4588 19 0.09503
Bugarian 0 0 0 0.000
Swedish 0 0 0 0.000
Vale 1062 8620 N 01258
Female 794 6800 37 01168
East Asian 186 1560 5 01192
+ Eurcpoan (Finnish) 381 3474 9 0.10%0
Other 108 1086 5 00945
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Genotype-first approach to Healthcare
Familiar Hypercholesterolemia & Hereditary Breast Cancer

Estonian Genome Center (n=52274) ¥
High-coverage sequencing data (n=4,776) Y

it :"’”‘
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ATARY
A e Vi @ 41 carriers with a total of 11 distinct variants in
i* P! "5' . LDLR, APOB, PCSK9:
¥ Y b Y « 21 probands
Y ’ . i « 20 family members from 16 families
Y

g ¥

Clinical examination and genetic counselling

Recall of famslial hypercholesterolemsa- 2 ‘ with clinical cardiologist and
assocated variant carriers (n=27) ' clinical genetics s:egcialist

2

Risk stratification with imaging and
subsequent clinical management
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Engagement of family members in cascade

screening (21 families) Alver et al Genetics in Medicine 2018 i



Genotype-first approach to Healthcare
Familiar Hypercholesterolemia

FH and hypercholesterolemia diagnoses Treatment recommendations
pre- and post-study pre- and post-study
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Immediate response

BRCA FH

* 19/20 appreciate return of results « 22/22 appreciate return of results
* (1/20 difficult to say)
* Responders tend to feel clarity

* Responders tend to feel relaxed, and relief, and do not feel
calm and content rather than tense indifference or confusion.
or upset.

+ Some report feeling worry
* Information received is rated
* Information received is rated informative and valuable.
informative and valuable.
» 22/22 thought they received

» 20/20 thought they received enough enough information
information
&\l ©
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Beyond mendelian genomics at
national scale?
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Jaan Tamm
Your Data &
¢ Male  Female Age| 54 |
Weight | 89 | Height | 171 | Waist | 86 |
. Hypertension . Myocardial Infarction

Genetic risk of type 2 diabetes
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Seven persons out of 10 have Two persons out of 10 have
lower genetic risk than you. higher genetic risk than you.

Risk of type 2 diabetes depends on body weight

: above 115 kg
w

%

%

P 100-115kg
©

»

»

:

1 below 83 kg
s

° " Age

Your genetic risk of
type 2 diabetes is
average. Your added
lifestyle risk is low.

Your total risk of type 2
diabetes is low.

Your 10-year risk of

developing type 2
diabetes is 2%, Your

diabetes before age 70
is 15%.

An average person
similar to you, but with
lower body weight, has
up to 50% lower
diabetes risk.
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Farmakogeneetika

Uhelks pdhjuseks, miks inimesed reageerivad ravimitelo erinevall on variatsioonid geenides, mis on vajaikiud ravimi
tolmimisek s organismis, Pracguseks on tuvastatud mitmeld ravimivastuses olulisi geneetilisi markereld, Kiesolevas
tectic mAdrati Toil 6§ geoni markaraid, mic mbjutavad 16 erinavat ravimi taimeainat.

Testitud geenivaniantde pdhial on voumakk anda alljargnevad suunised:

Geen GenotUlp Hinnang Soovitus Mbjutatud raviml toimeained
cyp2cie " Tavapiarane ravimi Estsitalopraam, Tsitalopraam, Kiopidogred,
agundamine Sertralin, Vorikonasool Esomeprasool,
Lansoprasool, Pantopeasool, Kiomipraméin,
Amitriptosin
CYP2C9 i ' | Tavaparane ravimi Fendtoin
Bgundamine
CYP3AS w3yl Aeglane ravimi o Takrotiimus
Bgundamine,
Tavapirane muster =
DPYD *5/*9A Tavapirane ravimi , Flucrowratsiil
Lgundamine
CYP2COAVKORCY *1/*1 & Tavapirane . ann
1639G>A, dooﬁaoovilus. E
goenoticp;

GA
SLCO81 TC Ta 0 Semvastatin
k
risk

© - Tarvitada tavapiraselt.{) - Tarvitads ettevaatusega, voib vajada doosi muutmist) - Tarvitacs vigs
ettevaatiicult, oht k&rvaltoimeteks.

SLCO1B1

Statindest indutseerntud maopaatia ehk Ihaskahjustus on harvaesiney seisund. Selle puhwt esinevad ravimi
vitmise foomil Thasndrkus, -valulikkus, Sised IBaskrambid, kdd&uste valulikkui vereanalidsides haskahjusiusele
vitavad muutused,

Kul Telle on antud ravimit kirjutatud ning on esinenud vastavaid tervisekaebusi, informoeerige neist oma
raviarstl.
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Participants opinion towards genetic feedback

Feelings before and after return of resuits

Caim e Before (n+1415)
e mmediately after (n»313)
5 S w= & or more months iater (n=148)
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Impressions of explanations and counseling

Irrelevant

Understandable

Valuable

Difficult to understand
sy
estonian genome center
university of tartu

Approximately 24-40
sessions per week by
4 genetic counsellors

Ave. length of GC
session 35 min

Semi-structured
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Polygenic prediction of breast cancer: comparison of genetic predictors and
implications for screening OF blORX iv

THE PREPRINT SERVER FOR BIOLOGY

Kristi Lall, Maarja Lepamets, Marili Palover, Tonu Esko, Andres Metspalu, Neeme Tonisson, Peeter Padrik,

Cumulative incidence of breast cancer in %

Reedik Magi, Krista Fischer

- top 5%
85%-95%
[ 75%~-85%
50%-75%
25%-50%
— bottom <25%
- Whole cohort

HR (95% ClI)
4.79 (3.02-7.58)

3.54 (2.33-5.37)

2.56 (1.66-4.05)

1.95 (1.32-2.89)

| 1.28 (0.84-1.96)

1 (ref)

State provided mammography
screening programs
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Vision for future
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Is Estonia (Europe) ready for
personalized medicine?

E-health, EMR and other e-infrastructures are in place
Genome analysis technology is available
Scientific and medical expertise is here

Genomic variations with effects on human health and
behavior have been identified

People are interested in personalized, genome based
health related information
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Thank you!
www.biobank.ee

REPUBLIC OF ESTONIA ]O B RO

MINISTRY OF SOCIAL AFFAIRS INSTITUTE

Eesti " % Tervise Arengu Instituut - (bp B

Haigekassa "‘ National Institute for Health Development ‘&

e QUFeTEC

Software Technology and
Applications Competence Center

Estonia.eu

Positively surprising

European Union
Regional Development Fund Investing in your future
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