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Walking an extra 500 steps a day could help you live longer,
according to a cardiologist



Na vSe se vykaslat a koukat na bednu?
(spoiler: ne, neméli byste)
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https://manhattancenterforgynecology.com/precision-medicine/

Precizni medicina - na miru pro kazdeho pacienta
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https://manhattancenterforgynecology.com/precision-medicine/
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Kohorta

e Skupina lidi, ktefi sdileji stejny znak

Pregnant Women Children Under 5 Men With HIV



https://clinicalinfo.hiv.gov/en/glossary/cohort

Vybrat znak a vytvorit kohortu

e Fenotyp - spojity nebo binarni
e \/ytvoreni kohorty
o Bez pribuznych
o Stejny etnicky pluvod
o Bez velkych chromozomalnich zmén

e NejCastéjsSi reSeni - pouziti biobanky
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https://bmcgenomics.biomedcentral.com/articles/10.1186/s12864-021-07618-x
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https://bmcgenomics.biomedcentral.com/articles/10.1186/s12864-021-07618-x
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SNP (single nucleotide polymorphism)

Varianta

Ruzné alely

Zdroj


https://www.researchgate.net/figure/Manhattan-plot-of-the-type-2-diabetes-meta-analysis-results-The-horizontal-grey-line_fig1_332824802
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https://geneticeducation.co.in/an-introduction-to-genome-wide-association-study-gwas/

Provést asociacni studii

e GWAS - Genome-wide association studies
e Obvykle se testuji SNP - single nucleotide polymorphism
e Jen pro Casté varianty, minimalni Cetnost - 5%

e Pouzivaji se linearni nebo logistické regresni modely v zavislosti na tom, zda
se jedna o spojity nebo binarni znak

o \Vybér GWAS studii v katalogu GWAS



https://www.ebi.ac.uk/gwas/home

EMBL-EBI m)

Trait: type 2 diabetes mellitus

GWAS |/ Traits /| MONDO_0005148

Trait information

Trait label @ type 2 diabetes mellitus

Traitin OLS &
EFOID @ MONDO_0005148
Traitin OXO
Synonyms 29 synonyms | 4
Mapped terms @ 7 mapped terms | 4 sl Oosn Trgets 1O
Trait in PGS Catalog (¢
Description A type of diabetes mellitus that is characterized by insulin resistance or desensitization and increased blood glucose levels. This is a chronic disease that can develop gradually over the life of a patient and can be linked to both environmental factors and heredity.
Reported Traits @ 99 reported traits 4
Child traits @ 0 child traits 4
data: iati [ 5450 | Studies Full summary statistics € LocusZoom Download Associations £

[ Include background traits data @
Include child trait data

Associations (5D -~

Show 5 v entries Column visibility Export Clear search
Variant and P-value Background
risk allele P-value annotation RAF OR Beta Cl Mapped gene Reported trait Trait(s) trait(s) Study accession Location
rs6712932-? 6x10° NR 1.52 - [1.27-1.82] GPR45, LINC01918 Type 2 diabetes type 2 diabetes mellitus - GCST000049 2:105221141
rs7903146-A 5x108 NR 1.7 - [1.41-2.08] TCF7L2 Type 2 diabetes type 2 diabetes mellitus - GCST000049 10:112998590
rs3792615-T 9x10% (Indian) 0.95 1.93 - [1.45-2.59) MARCHF1 Type 2 diabetes type 2 diabetes mellitus - GCST001033 4:163611649
rs12027542-A 4x107 (Malay) 0.61 1.41 - [1.23-1.61] PCNX2 Type 2 diabetes type 2 diabetes mellitus - GCST001033 1:233204408

rs10460009-C 9x10° (Malay) 0.60 1.35 - [1.18-1.54] LPIN2 Type 2 diabetes type 2 diabetes mellitus - GCST001033 18:2948031



Vysledky GWAS - Manhattansky graf
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Upraveno z Cheng et al., 2019



https://www.researchgate.net/publication/332824802_Genome-wide_association_study_of_type_2_diabetes_in_Africa

Vysledky GWAS - tabulka

rsiD

rs7903146

rs73284431

Chromozém

10

7

UcCinna
Pozice (effect)
alela

114758349 T

15434230 G

v v

gen

TCF7L2

AGMO

Cetnost
ucinné
alely

0.356

0.905

Upraveno z Cheng et al., 2019

Pomér Sanci > 1
znak je
pravdépodobnéjsi u
osoby s u€innou
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/

Pomér Sanci
95%
interval
spolehlivosti

p-hodnota

1.32

(1.22-1.43) 5.3710-13

1.48

13-169) 2109


https://www.researchgate.net/publication/332824802_Genome-wide_association_study_of_type_2_diabetes_in_Africa
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PGS (polygenni skore)

e (Odhaduje pravdépodobnost, ze osoba bude mit urcCity znak v zavislosti na
jejich genomickych datech

e Je zalozeno na penalizované regresi

e \ybér studii v katalogu PGS



https://www.pgscatalog.org/

Locus

& WN -

Alleles: @ Lowrisk @ High risk

Whiffin a Houlstone, 2014



https://pubmed.ncbi.nlm.nih.gov/24705330/

Vypocet PGS

<
gé) —————> Polygenicscore = E effect size x dosage
n A4 selected variants
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Steinbrenner a Kottgen, 2022



https://www.nature.com/articles/s41581-022-00622-8
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https://pubmed.ncbi.nlm.nih.gov/24705330/

' PGS Catalog ‘ Home ’ Browse v | Downloads ~ | Documentation ~

PGS Catalog / Polygenic Scores / PGS000854

Polygenic Score (PGS) ID: PGS000854

Reported Trait  Type 2 diabetes (based on SNPs associated with beta cell function)

Mapped Trait(s)  type 2 diabetes mellitus (MONDO_0005148 &)

Released in PGS Catalog: Nov. 4, 2021

Score Details

Score Construction

PGS Name T2D_BetaCell
Development Method

Name Genome-wide significant variants

Parameters NR
Variants

Original Genome Build GRCh37
Number of Variants €

Effect Weight Type @  NR

& Download Score B FTP directory

@ Terms and Licenses @

CX

breast cancer, glaucoma, BMI, EFO_0001645

PGS Source

PGS Catalog Publication (PGP) ID

Citation (link to publication)

PGP000211

Aly DM et al. Nat Genet (2021) &

Ancestry Distribution @

Source of Variant
Associations (GWAS) @

PGS Evaluation @ o

Multi-ancestry (including European): 100% @
& 17,366 individuals (100%)

@ European: 100%
5 Sample Sets

Feedback



Tabulka PGS

rsiD UcCinna (effect) alela Koeficient ucinné alely

rs17791513 A 0.93
rs9921586 G 0.86
rs17265513 C 0.2
rs4812829 A 0.18

Upraveno z katalogu PGS



https://www.pgscatalog.org/score/PGS000854/

Aplikované PGS

e PGS skore je relativni

e Nejprve je potieba spocitat PGS pro referencni populaci pro vytvoreni
distribuce hodnot skore

e Nasledné se spocita PGS osoby a zjisti se percentil

e Na zakladé vysokého nebo nizkého percentilu se vytvori doporuceni



Most people

K thy
Hi T
WL TH
NHY M
HHHIH 5 itietgtsty

http://polygenicscores.org/explained/



http://polygenicscores.org/explained/
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http://polygenicscores.org/explained/

SIGNIFICANTLY DECREASD

You are in the
5th percentile

0 percentile 20 50 80 95

decreased risk average risk increased risk

http://polygenicscores.org/explained/

99



http://polygenicscores.org/explained/

Polygenic risk scores plot - percentiles

B Population PGS
— Individual PGS
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https://github.com/anastazie/pycon-2023-pgs/blob/main/Compute_PGS.ipynb

Notebook

e Je napsany v Pythonu
e Vstup
o Vysledky genotypovani pro konkrétni osobu
o ID PGS skoére
e \ystup
o Graf se zakreslenim percentilu genotypované osoby
e Odkaz


https://github.com/anastazie/pycon-2023-pgs/blob/main/Compute_PGS.ipynb

Co dal?

Nauéte se bioinformatiku tfeba pomoci ROSALIND)

Navstivte bioinformatické semindafe na MFF



https://rosalind.info/problems/locations/
https://bioinformatika.mff.cuni.cz/seminar/

Early Bird Sale 2021
Black Friday Sale
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Summer Sale
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Black Friday Sale 2022
Holiday Sale 2022

Valentine's Day Sale 2023

RootsTech 2023 *
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DNA Day Sale 2023
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Summer Sale 2023

2. - 21. listopad
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1. - 14, Gnor
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20. - 26. duben
1. - 9. kvéten
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https://gengen.cz/kde-a-kdy-kupovat-testy



https://gengen.cz/kde-a-kdy-kupovat-testy




