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Rizikove skupiny

Sekundarni prevence

Obecna populace Podezreni

Diagnostika
Tercialni prevence

Primarni prevence




Obecneé typy genetickych vysetreni

Geneticky screening, prediktivni testy

o ‘v Sekundarni
Diagndza a |éc¢ba o,
Terciarni . . 257
Farmakogenomika (personalizace |1éCby)
Nutrigenomika - personalizace dietnich pland na zakladé
genetického profilu
Prevence a
optimalizace Primarni  Predispozic ke specifickym onemocnénim (diabetes,
zdravi kardiovaskuldarni onemocnéni)

Geneticky screening pro zdravy Zivotni styl a prevenci
nemoci (screening lipidového profilu, metabolické zdravi)




Geneticka vysetreni pro zdrave osoby

Oblast zajmu Podskupiny

Nutrigenomika Genetické varianty ovliviujici metabolismus Zivin - Personalizované diety

1 ELGTE ] L ERS Reakcee na |éky a doplriky - Personalizace Iécby

Genetika Longevity genes (APOE, FOXO3, SIRT1, apod.) - Intervence zamérené na prodlouzeni Zivota
dlouhovékosti (kalorie-restrik¢ni diety, specifické doplriky stravy)

Sportovni vykon (geny jako ACTN3, ACE, apod.)
Kognitivni vykon (geny ovliviujici neurotransmisi, BDNF, COMT)

Epigenetika Modifikace genové exprese prostrednictvim Zivotniho stylu a prostredi

Genetika vykonu



Sledovani sérovych markerd

wcimnosti (- NEMOC SE NEPROJEVA ]

EXISTUJE PRIMARNI'I

1. kategorie PREVENCE J L POPR. MiRNE, POZDEI
GEN ]
2. kategorie PRIMARNI'PREVENCE] [ %ncneg ]
NENT MOFNA J 1 EASNY PROJEV NEMOCI




Existuje vice nez 200 vzacnych genetickych onemocnéni, ktera jsou
|éCitelna v raném détstvi.



Preventivni genetika ,,primarni prevence”

 Novorozenecky genomicky screeningu: NEDORESENO

* nutné vyresit etické, pravni a socialni aspekty pred zavedenim do narodnich
programu zdravotni péce

* Genomicka analyza v dospélém véku



Bioetické aspekty novorozenecké genomiky

* Rozhoduji rodice/stat ne osoba, které se to tyka (dité)
* Mozny dopad vaznych onemocnéni projevujicich se v pozdéjsim véku

* Diskriminace (komercni pojistovny, banky - hypotéky, zdravotni pojistovny)



Genomicky novorozenecky screening

Zeme
Spojené kralovstvi (UK)
Francie

Némecko

Slovinsko

Stav vyuziti genomického screeningu

pilotni program ,,Generation Study” (100 000 novorozencu, WGS)

projekt Screen4Care, planovano >18 000 novorozencl s
genomickymi testy

projekt NEW_LIVES, vyzkumny program s genomickym screeningem

NGS pouzivano pro potvrzujici testy, screening >40 onemocnéni



Preventivni genetika ,,primarni prevence”

1. Nutrigenetika
2. Genetika zavislosti
3. Degenerativni onemocnéni

4. Dlouhovékost



21 VIPs
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Estonsko - narodniho systému e-zdravi

bezplatné genetickeé testovani -> personalizace zdravotni péce
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Priklad 1 — metabolismus kofeinu “3C-N)ﬁf‘f>
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* CYP1A2, CYP2A1 — toxicita, metabolismus S,

Pomaly metabolizator Normalni metabolizator Rychly metabolizator

* AhR (aryl hydrocarbon receptor) — spinac genu CYP1A2

* Adenosinové receptory — necitlivost na kofein — nepulsobi stimulaéni
ucinek kofeinu
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Priklad 2 — genotoxicita Aflatoxinu B1

* Promutagen aktivovany jaternimi enzymy

* aflatoxin B4-8,9-epoxid -> riziko hepatocelularniho karcinomu

Rizikova konstituce

Faze Enzym Funkce Vysledek

Akti t i
| CYP1A2, CYP3A4  Oxidace Aflatoxinu - epoxidy 'vace na mutagenni

rvnetabollty Rychly metabolizator
Castecna detoxikace /
I EPHX1 Epoxid hydrolyza = diol
P vdrolyza = y aktivace
|| GSTs Konjugace s glutathionem Detoxikace

Pomaly metabolizator
Il UGTs, SULTs Glukuronidace / sulfatace metabolitU Detoxikace a vylouceni



Faze

Priklad 3 - Benzo[a]pyren

* Cigaretovy kour, grilovani, spalovani dreva, vyfukové plyny

* Promutagen aktivovany jaternimi enzymy

* Riziko vzniku nadoru plic, dutiny ustni, kUze

Enzym

CYP1A1, CYP1BT1

EPHX1

GSTs

UGTs, SULTs

Funkce

Oxidace BaP — epoxidy

Epoxid hydrolyza — dioly

Konjugace s glutathionem

Glukuronidace / sulfatace metabolitd

Vysledek

Aktivace na mutagenni metabolity
Castena detoxikace / aktivace
Detoxikace

Detoxikace a vylouceni

Rizikova konstituce

Rychly metabolizator

Pomaly metabolizator



Dlouhovékost

e Centenari > 100 let 316 600 osob

Incidence centenari na 100 000 osob

48.0
24.2
22.0
21.0
19.1
17.3
8.1
7.9
6.7
7.0

Japonsko

Cina
Ceska republika

Svétovy primér

UNFPA. 2012, Pew Research Center, World Population Review 2024



Dlouhovékost — protektivni geny
Gene | Study Population | Biological Function | ___Results and Test Details | _References _

1,089 oldest-old Danes, 736 middle-
iV2{e) 3 aged Danes, 1,613 oldest-old Germans,
1,104 middle-aged Germans

Lipid metabolism, cholesterol APOE-g4 haplotype significantly decreased in (Soerensen et al., 2013),
transport oldest-old, APOE-€2 allele associated with longevity (Nebel et al., 2011)

Cholesterol ester transfer
(&3 J -4 |Same as above CETP rs9923854 allele enriched in oldest-old (Soerensen et al., 2013)

protein
IL6 rs2069827 allele associated with survival from
'[E:3 7 Same as above Inflammatory response age 92 (Soerensen et al., 2013)
50 nonagenarians, 50 middle-aged Maintenance of chromatin
ASF1A 8 . _ Reduced expression associated with longevity (Passtoors et al., 2012)
controls, 312 controls, 332 offspring structure
|74 4" Same as above Immune system function Reduced expression associated with longevity (Passtoors et al., 2012)
128 centenarians, 414 young controls, . . LEP -2548 GG genotype more common in (Roszkowska-Gancarz et
LEP ) ] Metabolism regulation )
226 Ml patients, 190 DM2 patients centenarians al., 2014)
LEPR K109R AA genotype less frequent in Roszkowska-Gancarz et
§4 214 Same as above Leptin receptor . 2 v < (
centenarians al., 2014)
Tumor suppression, DNA Significant SNP-SNP interactions with TP53
1J =%+ 11,089 nonagenarians, 736 controls ) i 5 ) ) ) (Dato et al., 2018)
repair associated with longevity
763 long-lived individuals, 1,085 o ) ) )
APOC1 . Ig Lipid metabolism SNP rs4420638 near APOC1 linked to longevity (Nebel et al., 2011)
controls

Bone morphogenetic protein Novel longevity locus BMPER rs17169634 identified
IV :T1: 815,651 Chinese individuals el : , At (Liu et al., 2021)
regulation in large cohort study



https://consensus.app/papers/genomewide-association-study-confirms-apoe-gene-nebel/1d0cfb2e5f895175a36ead27ead50c72/?utm_source=chatgpt
https://consensus.app/papers/profiling-human-familial-longevity-indicates-role-asf1a-passtoors/b745310d297e5d159f0d62b9111ea141/?utm_source=chatgpt
https://consensus.app/papers/profiling-human-familial-longevity-indicates-role-asf1a-passtoors/b745310d297e5d159f0d62b9111ea141/?utm_source=chatgpt
https://consensus.app/papers/polymorphisms-leptin-receptor-genes-associated-roszkowskagancarz/e4ce6858e414550d8766077759829492/?utm_source=chatgpt
https://consensus.app/papers/polymorphisms-leptin-receptor-genes-associated-roszkowskagancarz/e4ce6858e414550d8766077759829492/?utm_source=chatgpt
https://consensus.app/papers/polymorphisms-leptin-receptor-genes-associated-roszkowskagancarz/e4ce6858e414550d8766077759829492/?utm_source=chatgpt
https://consensus.app/papers/polymorphisms-leptin-receptor-genes-associated-roszkowskagancarz/e4ce6858e414550d8766077759829492/?utm_source=chatgpt
https://consensus.app/papers/genomewide-association-study-confirms-apoe-gene-nebel/1d0cfb2e5f895175a36ead27ead50c72/?utm_source=chatgpt
https://consensus.app/papers/integrated-analyses-revealed-longevity-loci-reduced-liu/734b5de1103f531e86677cf6554b2bec/?utm_source=chatgpt
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