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Pilot project on
recruiting biobank

participants
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202 282

5000+ return of results (RoR)*

biobank participants =
_ Health records. diet *RoR & genetic counselling
physical activity, etc. 202 282 genotyped
— DNA, plasma and
cell samples 3000 sequenced
il
Estonian adult
population — Estonian Human Genes
Research Act
20% — Broad informed consent
biopank — Open for research:
participants Clear access rules




Whole-genome sequencing + genotyping +
genotype imputation (+ validation)

1. 3000 whole genomes and 2500 whole exomes sequenced
2. Genotyping of 700K markers (Global Screening Array, lllumina)
3. Imputation and long-range haplotyping

4. Rare mutations and polygenic risk scores for common diseases




Familial hypercholesterolemia
Frequency >1:200
LDLR, APOB, PCSK9

Familial breast cancer
X Frequency >1:200
BRCA1, BRCA2
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Diagnosed?
4776 genomes 3 41 mut (LDLR, APOB, PCSK9) ) 3 diagnosed




Treatment?

33% pre-study ) 66-86%0 post-study
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g . High-intensity statin
g . No treatment
& . Contraindications/Declined
20-
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Dr Maris Alver, Dr Ténu Esko

Pre-study Post-study Genetics in Medicine 2018



Familial breast cancer (1:200): Recall by genotype

\ 22 BRCA1/2 mutation carriers

17 with family history of breast cancer

A v

1 referred to medical geneticist

(2 diagnosed with BrCa and 2 diagnosed with PrCa)

Dr Liis Leitsalu, Dr Neeme Tonisson, Marili Palover




Conclusions of FH & BRCA studies

Unawareness of the familial background of the diseases
Low pre-established treatment adherence
Cardiologists & oncologists acknowledge the value of genetics-first approaches
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Common complex diseases & Polygenic
risk scores
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Polygenic risk scores for common diseases

. Effect of each single variant is small
. Variants and effect sizes can be summed into risk scores

Distribution of polygenic risk score for Cardiovascular disease

Individuals with
] high risk
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Prof Krista Fischer, Kristi Lall



cumulative incidence
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Incident Myocardial Infarction:

analysis of 246 incident cases among men

Ml incidence in men by GRS category

(n=8345, age 30-75)

Smokers, high GRS(=80%)
Smokers, average/low GRS5(<80%)
MNon-smokers, high GRS
MNon-smokers, average/low GRS

Time (age)

HR=2.2, p=7.6*10" (compared to lower GRS)

40 cases (n=204)

No significant GRS effect seen among

non-smoking men

Dr Kristi Ldll, Prof Krista Fischer



Cumulative incidence of breast cancer in %

PRS for breast cancer
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HR (95% CI)
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)
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Dr Kristi Léll, Prof Krista Fischer

BMC Cancer 2019



Top 5% highest genetic risk score = 20%
of cardiovascular deaths

Targeted disease prevention
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Pharmacogenetics
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>98% of individuals carry mutations
that affect drug response

® @ | EG pharmGKB x/ [ cpic x Lili
(= C' @ Secure | https://cpicpgx.org * B o 0
CPIC Guidelines Genes-Drugs Alleles Publications Meetings Resources Informatics Members Contact

)CPIC

Clinical Pharmacogenetics
Implementation Consortium

What is CPIC?

The Clinical Pharmacogenetics Implementation Consortium (CPIC®) is an international consortium of individual volunteers and a small
dedicated staff who are interested in facilitating use of pharmacogenetic tests for patient care.
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Pharmacogenetics report

Geen Ganoﬁjﬂp Hinﬂaﬂg Soovitus Mﬁiutatud ravimi toimeained
CYP2C19 *2%2 Aeglane ravimi o Estsitalopraam, Tsitalopraam, Klopidogrel, Sertralin, Vorikonasool,
lagundamine Esomeprasool, Lansoprasool, Pantoprasool, Omeprasool, Klomipramiin,
Amitriptiifiin
CYP2C9 et TavapArane ravimi o Feniitoiin
lagundamine
CYP2C9; *1/*1; Tavaparasest madalam Varfariin
VKORC1 159923231  doosisoovitus
(AA)
CYP3A5 33 Aeglane ravimi Takrolimus
lagundamine,

Tavaparane muster

DPYD 115 Tavapérane ravimi o Kapetsitabiin, Fluorouratsiil
lagundamine
IFNL3 rs12979860 Tavaparane ravimi toime o Alfa-2b-peginterferoon, ribavirin
(CC)
SLCO1B1  rs4149056  Tavaparane miopaatia o Simvastatiin
(TT) risk
TPMT *1S/*1 Tavaparane ravimi o Tioguaniin, Merkaptopuriin, Asatiopriin
lagundamine

© - Tarvitada tavapéraselt. () - Tarvitada ettevaatusega, vdib vajada doosi muutmist. @) - Tarvitada vaga ettevaatlikult, oht kdrvaltoimeteks.
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Translation into digital prescription
recommendations in the clinic

Ravm  Meditsiiniseade
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Coming soon: Estonian biobank portal
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