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Konzervacni genomika na populacni urovni

* Analyza kompletnich genom{ na Urovni populace se stava realitou u mnoha druhd.

« zjisStovani adaptace a skodlivé variability v populacich a propojeni genetické variability s fenotypovou
variabilitou.

* Vyvijeji se nové technologie pro sbér dat a vyuziti genomickych poznatkl pro ochranu biologické
rozmanitosti. Ocekava se pravdépodobny dopad genomickych pftistupti na usili o ochranu pf¥irody v
priStim desetileti.

* zajimava témata:

* Aplikace ochranarské genomiky na ohrozené druhy
 Zjistovani adaptaci v populacich

* Pouziti pfistupli eDNA (environmentalni DNA)

* Propojeni genotypi s fenotypy pro tcely ochrany ptirody
 Zjistovani a pochopeni ucinkt skodlivé variability

* Prevedeni vyzkumu do usili o ochranu prirody
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Problematika genetické diverzity

Geneticka diverzita je zakladnim
zdrojem biodiverzity, ktera je rdznymi
autory definovana jako "jakakoli mira,
ktera kvantifikuje velikost genetické
variability v ramci populace" (Hughes
et al. 2008) nebo "samotna skladba
variability organismU a druh( na Zemi"
(Elliott 2002). Podle Ennose et al.
(2000) predstavuje geneticka diverzita
"rozsah a sumu genetické variability v
ramci populace nebo populacemi”,
pricemz termin diverzita, ktery
jednoduse znamena stav vykazujici
odliSnosti, rozdily nebo pestrost, ziskal
rozsireny vyznam, ktery znamena sumu
variability.
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IUCN kategorie

International Union for Conservation of Nature and Natural Resources

* [UCN seznam ohroZenych ZivocCichu a rostlin, vydavany kazdé dva
roky Mezinarodnim svazem ochrany prirody (IUCN). -~

e Zranitelné

* 10% P vyhynuti za 100 let

* Ohrozené
e 20% P vyhynuti za 20 let nebo 5 generaci

* Kriticky ohrozené
* 50% P vyhynuti do 10 let nebo 3 generace

https://www.iuch.org/

https://www.iucnredlist.org/
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THEMES

Our work

Data, analysis, convening and
action. — Climate change

— Biodiversity

— Business, finance and economics

— Freshwater and water security

— Governance - law and rights

Overview
— Nature-based Solutions

A — Ocean and coasts
Open Project Portal
— Protected areas and land use
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https://www.iucn.org/
https://www.iucnredlist.org/

What is The IUCN Red List?

° : Established in 1964, The International Union for
I l ' ‘ N R e d L I St R w Conservation of Nature’s Red List of Threatened
= [ Species has evolved to become the world’s most

comprehensive information source on the global
conservation status of animal, fungi and plant species.

The IUCN Red List is a critical indicator of the health of
the world’s biodiversity. Far more than a list of species
and their status, it is a powerful tool to inform and
catalyze action for biodiversity conservation and policy
change, critical to protecting the natural resources we
need to survive. It provides information about range,
population size, habitat and ecology, use and/or trade,
threats, and conservation actions that will help inform

Migratory Monarch Butterfly (Endangered, A2ab ver 3.1) necessary conservation decisions.

Learn more about The IUCN Red List

More than 41,000 species
are threatened with extinction

That is still 28% of all assessed species.
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Stupen ohrozeni podle kritérii IUCN je urcovan
nekolika kategoriemi
Stupné ohrozeni podle IUCN

Dostateéné udaje

Vyhynuly v pfirodé (EW)
Regionalné vyhynuly (RE)

Kategorie obecné ohroZenych druhii
Kriticky ohroZeny (CR)

OhroZeny (EN)

Vyhodnoceno

Zplisobilé pro
regionalni hodnoceni

________________________________

Malo dotéeny (LC)

Vsechny druhy
e

[Nevyhodnocen;’f (NE)
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ANIMALIA - MAMMALIA

Banteng
Bos javanicus

\b Decreasing

ANIMALIA - MAMBMALIA
American Bison
Bison bison

== Stable

ANIMALIA - MAMMALIA

Przewalski's Horse

Equus ferus

’P Increasing

GLOBAL

GLOBAL

GLOBAL

ANIMALIA - MAMMALIA
Wild Yak

Bos mutus

\l/ Decreasing

ANIMALIA - MAMMALIA

European Bison
Bison bonasus

4\ Increasing

GLOBAL

GLOBAL

ANIMALIA - MAMMALIA
Gaur

Bos gaurus

\l, Decreasing

ANIMALIA - MAMMALIA
Kouprey

Bos sauveli

\b Decreasing

GLOBAL

GLOBAL

ANIMALIA - MAMMALIA

Asiatic Wild Ass

Equus hemionus

— Stable

GLOBAL

ANIMALIA - MAMMALIA GLOBAL
African Wild Ass

Equus africanus

\l/ Decreasing @
ANIMALIA - MAMMALIA GLOBAL

Bearded Pig

Sus barbatus

\I/ Decreasing
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Domestic Animal Diversity Information System (DAD-IS

Risk status of all non-extinct local Risk status of local breeds with
breeds in aselected valid information on population
region/country size

DAD-1S Region: *

Country: All

Percentage of local breeds with unknown risk status: 62,17%

5D Region: *

Totals:

Not atrisk: 803

Atrisko 1871

Unknown risk: 4 384

Proportion of countries with at least partial reporting: 41,30%

5DG Indicator 2.5.2
Regional aggregation not permissible due to less than 509% of countries reporting

7%}

Lastupdate: 03/02/202

* https://www.fao.org/dad-is/en/

Risk status of all non-extinct local Risk status of local breeds with
breeds in aselected valid information on population
region/country size

5DG Region: Northern America (M49) and Europe (M49)
DAD-1S Region: Europe and the Caucasus

Country: Czechia

Percentzge of local breeds with unknown risk status: 0%

Totals:

Motatrisk: 4

Atrisk: 23

Unknown risk: 0

Proportion of countries with at least partial reporting: 100,09

5DG Indicator 2.5.2
85%
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Risk status of all non-extinct local Risk status of local breeds with Risk status of all non-extinct local Risk status of local breeds with
breeds in a selected valid information on population breeds in aselected valid information on population
region/country size region/country size

SDG Region: Northern America (M42) and Europe (M48) SDG Region: Northern America (M49) and Europe (IM49)
DAD-1S Region: Europe and the Caucasus DAD-1S Region: Europe and the Caucasus

Country: Poland Country: Slovakia

Percentage of local breeds with unknown risk status: 7,874% Percentage of local breeds with unknown risk status: 25,00%
Totals: Totals:

Mot atrisk 17 Mot 3t risk: 2

Atrisk: 100 Atrisk: 16

Unknown risk: 10 Unknown risk: 6

Proportion of countries with at least partial reporting: 100,0% Praportion of countries with at least partial reporting: 100,0%
5DG Indicator 2.5.2 5DG Indicator 2.5.2

8504 9%

Last update: 03,0

Last updat

[
m

L
Py ® o
& L ]
ISAGREEDY
®e_ " E°, Co-funded by
v ®e ™0 the European Union



AGREED

Geneticka variabilita volné Zijicich a
domestikovanych populaci

* Geneticka diverzita je variabilita dédicnych vlastnosti pritomnych v
populaci jednoho druhu a slouzi populacim k adaptaci na meénici se
prostredi. Uplatnuje se jak u volné zijicich populaci, tak u

eVV/

* Geneticka variabilita volné zijicich a domestikovanych populaci je v
biologii dulezitym tématem.
* Domestikace je proces, pri kterém clovek upravil vlastnosti volné zijicich

organismu za ucelem jejich vyuziti v zemédélstvi, prumyslu nebo ve
spolecnosti.

* Domestikace vedla ke snizeni genetické rozmanitosti domestikovanych
populaci ve srovnani s jejich divokymi protéjsky.

* ....'..'.’.'_s-fO: Co-funded by
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* Genetici oznacili nizkou genetickou variabilitu za problém u volné
Zijicich a v zajeti drzenych populaci mnoha druht, véetné geparda,
kalifornské lisky (Urocyon littoralis), novofundlandského medvéda
cerného (Ursus americanus), asijského lva z Girského lesa (Panthera
leo), koaly jizni (Phascolarctus cinereus), zubra evropského (Bison
bonasus) a dalsich.

* Tyto informace lze vyuzit pro ruzné aplikace v oblasti ochrany a
Fizeni, v€etné urcovani populacnich jednotek, udrzovani maximalni
genetické rozmanitosti v populacich chovanych v zajeti nebo ve
volné prirodé a predpovidani adaptacnich reakci na zmény
prostredi.
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Klicova role celogenomoveé

ochraneé prirody

* Nebyvala rychlost vymirani
vyzaduje efektivni vyuziti genetiky,
ktera by pomohla zachovat
biologickou rozmanitost.

« Nékolik nedavnych studii
zalozenych na genomice a
simulacich tvrdi, ze obor biologie
ochrany prirody se pfilis zameruje
na zachovani geneticke variability
celého genomu a ze by se misto
toho mel soustredit na rizeni
podmnoziny funkcni geneticke
variability, o niz se pfedpoklada, ze
ovlivhuje fitness.
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(A) Plemena kurat s odliSnymi fenotypy a zemépisnymi informacemi (fotografie pochazeji z
genetickych zdrojd driibeZe v Ciné). (B) Analyza hlavnich komponent odhalujici genetickou
diferenciaci 15 populaci pomoci dat SNP. Plemena, ktera jsou oznacena, jejich nazvy jsou
uvedeny v hlavnim textu; Komercéni plemena jsou oznacena trojuhelnikovymi symboly, ¢inska
autochtonni plemena jsou zobrazena jako tecky, RJF jsou zobrazeny jako znaménko plus,
evropska mistni plemena jsou oznaena Ctverecky a ostatni populace jsou oznaceny
hvézdi¢kami; PCA byla provedena na celé populaci, vyneseni prvni a druhé dimenze odhalilo
PCA 15 populaci. (C) Graf pfimési pro plemena analyzovana na zdkladé rlzného poctu
predpokladanych predk (K). (D) Strom sousedstvi sestrojeny pomoci PHYLIP.

https://doi.org/10.3389/fgene.2020.543294
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Funkcni geneticka variabilita

« Zamereni ochranarskeho usili na pravdéepodobne
funkcni genetickou variabilitu bude proveditelné
pouze prilezitostne, casto bude zavadejici a
kontraproduktivni, pokud bude uprednostnovano pred
genetickou variabilitou celého genomu.
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 Vzhledem k rostoucimu tempu ubytku stanovist a
dalSim zmeénam prostredi bude nerozpoznani
Skodlivych ucinku ztracené genetické variability celého

. genomu na dlouhodobou zivotaschopnost populaci krizi

biodiverzity jen prohlubovat. N
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Udrzitelnost populaci

 geneticka diverzita je rozsahem ruznych dédi¢nych
vlastnosti v ramci druhu

e genetika pomaha porozumeét a snizovat riziko vymirani
populaci a druhu.

e je dulezité zachovat genetickou diverzitu a zdravi populaci
v divoké prirode, aby bylo mozné udrzet zdravé
ekosystémy.

e ztrata biologické diverzity je globalnim problémem a rist
lidské populace ma na tuto ztratu velky vliv.

* Pokud budeme neustale ubirat prirozené zivotni prostory
zviratum, sebelepsi konzervacné genetické pristupy
vymirani druht nezabrani. g@
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This presentation has been supported by the Erasmus+ KA2 Cooperation Partnerships grant no. 2021-1-SK01-KA220-HED-000032068 “Innovation of the structure and content of study programs in the field of
animal genetic and food resources management with the use of digitalisation - Inovdcia obsahu a Struktury Studijnych programov v oblasti manaZmentu ZivoliSnych genetickych a potravinovych zdrojov s vyuZitim
digitalizacie”. The European Commission support for the production of this presentation does not constitute an endorsement of the contents which reflects the views only of the authors, and the Commission
cannot be held responsible for any use which may be made of the information contained therein.

Dékuji za pozornost!
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