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Zmeny genetickej variability v Case

geneticka diverzita - suCast biodiverzity (Dohovor o biologickej diverzite, 1993)

strata genetickej diverzity - strata schopnosti sa adaptovat, prispésobit' sa
meniacim sa podmienkam

dbéraz na monitoring zmien genetickej diverzity - zhodnotenie ochranarskych a
managementovych opatreni

geneticka variabilita je ovplyvnena viacerymi faktormi:

 biologicke charakteristiky druhu
(distribucia, schopnost disperzie,
spOsob rozmnozovania, generacna
doba)

» vplyv Cloveka
(fragmentacia krajiny, lov)
« evolucné procesy
(geneticky drift, mutacie, selekcia)

pavodni —— bottleneck ——» nova

|
popuiace (efekt hrdla flage) populace



Geneticka variabilita u radu Carnivora

» nizka geneticka diverzita u radu Carnivora - vysledok evolucie (vrcholovy
predatori - nizka pocCetnost) a dlhodobého antropogénneho tlaku na ich
populacie

Napr. u rysa iberského (Lynx pardinus) nizka geneticka variabilita
poslednych 50 tis. rokov (Rodriguez et al. 2011)

» nedavna strata genetickej variability — vacsia zranitelnost’ populacie/druhu



Ochranarska genetika rysa a vlka

v Karpatoch

» vyskum ochranarskej genetiky rysa a vlka
v Karpatoch od roku 2009

» dlhodoby monitoring hlavne v Zapadnych
Karpatoch ale aj rysia BBA populacia

» vyznam Studovat zdrojovu karpatsku
populaciu rysa vo vztahu
k reintrodukovanym populaciam
v zapadnej a strednej Eurdpe

Aktualny projekt:
> 2018-2019 projekt SELMY SKCZ z programu Interreq V-A SK-CZ

EUROPSKA UNIA
EUROPSKY FOND

INTERREG V-A REGIONALNEHO ROZVOJA

SK-CZ SLOVENSKA REPUBLIKA
14-20 CESKA REPUBLIKA

SPOLOCNE BEZ HRANIC



Populacia rysa ostrovida na Slovensku
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1955 - 1971 72 ks/rok 1955 - 2001 3 184 ks/za 46 let 70 ks/rok
1988 - 1992 111 ks /rok

Zdroj: Kratochvil 1969, Hell et al. 2004, Jamninky 1997, Antal et al. 2017, Kubala et al. 2017, Smolko et al. 2018



Populacia vika dravého na Slovensku

od 2 15. storodia

radikaci lov neobmedzeny, lov. doba lovu
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Muzealne zbery

» vzorkovanie hlavne v rokoch 2016-2018
> zbierky/depozitare v CR a SR

» odber genetického materialu z réznych
typov exponatov

» povod hlavne Karpaty
ale tiez Rusko, Skandinavia, Sumava



Material a metodika - zber vzoriek

Navstivené depozitare/zbierky v Ceskej republike:

1. Narodni muzeum Praha (doc. RNDr. Petr Benda, Ph.D.)
2. Slezské muzeum v Opave (Mgr. Martin Gajdosik, Ph.D.)
3. Zbierky Ustavu biologie obratlovci AV CR, v.v.i., Brno

Navstivené depozitare/zbierky na Slovensku:

1. Slovenské narodné muzeum — Prirodovedné muzeum, Bratislava
(Mgr. Jan Kautman)

2. PovaZzské muzeum, Zilina-Budatin (RNDr. Ladislav HIé68ka, Ph.D.)

3. Muzeum vo Svatom Antone (Ing. Erik Petrikovic)

4. Saridské muzeum Bardejov (Mgr. Tomas Jaszay, PhD.)

5. Slovenské muzeum ochrany prirody a jaskyniarstva, Liptovsky Mikulas
(Mgr. Alena Lenkova)

6. Muzeum statnych lesov TANAPu, Tatranska Lomnica
(Ing. Gabriela Chovancova PhD.

+ sukromné zbierky polovnikov a preparatorov



Vysledky

> pokryté obdobie od roku 1948 do sucasnosti (rys, macka)

> uvlkaistarSie (Fri¢, NM Praha) ale bez lokalizacie - Slovensko, Ukraina

Felis
silvestris

vzorky genotyp Uuspesnost (%)  vzorky VZOriky
lebka 193 145 75.1 141 159
kostra 8 6 75.0 7 45
koza 9 7 77.8 1 8
dermoplast 2 - - - -
spolu 212 158 74.5 149 217

> uspesnost vysSia ako u neinvazivnych vzoriek (40 - 50 %)



Vysledky

vzorky genotyp uspesnost (%) vzorky vzorly

NM Praha 16 6 37.5 24 11
Slezské muzeum Opava 17 15 88.2 3 10
UBO AV CR Brno 43 29 67.4 17 77
SNM Bratislava 3 3 100.0 7 12
Povazské muzeum Budatin 22 17 77.3 6 16
Muzeum vo Svatom Antone 6 6 100.0 2 10
Sari$ské muzeum Bardejov 73 51 69.9 57 63
e TGenANY 27 w5
Muzeum Statnych lesov TANAPu 4 3 75.0 7 3
sukromné zbierky v CR a SR 100.0



Vysledky

» povodna karpatska populacia rysa ostrovida (Slovensko, Beskydy)
> pomer pohlavi 77 3 639

1930-1939

1949-1959 14 10 71.4
1960-1969 104 76 73.1
1970-1979 34 20 58.8
1980-1989 11 11 100.0
1990-1999 14 12 85.7
2000-2009 2 2 100.0
2010-2013 3 3 100.0
bez Casového udaja 85.7



Vysledky

» povodna karpatska populacia rysa ostrovida (Slovensko, Beskydy)

[Jvzorky [Jgenotypy =@—uUspesnost (%)
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Populacia rysa ostrovida na Slovensku
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Vysledky

» povodna karpatska populacia rysa ostrovida (Slovensko, Beskydy) —
priestorova distribucia vzoriek

) 2000-09 genotyp A
@® 2010-19 genotyp A
© 1950-59 genotyp A
O 1950-59 genotyp N
@® 1960-69 genotyp A
O 1960-69 genotyp N
@ 1970-79 genoyp A

O 1970-79 genotyp N

@ 1980-89 genotyp A
@® 1990-99 genotyp A
O 1990-99 genotyp N
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Recentny geneticky monitoring

Genetic constraints of population expansion of the Carpathian lynx at
the western edge of its native distribution range in Central Europe

Krojerova-ProkesSova et al., 2019. Heredity 122: 785-799

Hesdity 2019) 122785799
hitps//doiorg/1 0.1038/4 1437-018-0167-x

> geneticka analyza hlavne neinvazivnych vzoriek z MS | ™ | e
Besky(j a Javorn I’kov (Ce|k0m 454 VZOI"Iek) Genetic constraints of population expansion of the Carpathian lynx

at the western edge of its native distribution range in Central
» data zo siedmych ,rysich® rokov (2009-2016) ) oot ket .7

ge'r"ieticssooiety
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Europe
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© The Genetics Sodety 2018

Abstract

Even though populations of many large carnivores are expanding throughout Europe, the Eurasian lynx population in the
Westem Carpathians scems unable to spread beyond the westem boundaries of its current distributional range. Many factors,
both extrinsic and intrinsic, can influence the potential for range expansion: landscape fragmentation, natal philopatry, low
natural fecundity and high mmahl) and lnw and sex-biased dispersal rates. In this study we used non-invasive gmnc
sampling to i b- ing and social organisation of the perij d lynx

atthe Czech-Slovak border. Even Ihough the popu.lnum size has been relatively stable over the period studied (2010-2016),
the individual inbreeding cocfficients of residents at the end of lhc study were much higher than those of founders at the
beginning of the study. While ident individuals (p ly males) occurred regulardy in the study population,
only resident i with well bhome ranges in breeding and poduced of fspring. Almost half the
offspring dekected in the study (predominantly females) settled in or near the natal arca Subsequent incestuous mating
resulied in production of inbred individuals, reduction of effective pop size of the and sub-s of
the population through formation of two distinct family lineages. Our study illustraes how social constraints, such as
temitoriality, breeding of residents and natal philoparry of females, lead to i mating in smalk-sized

especially at the periphery of thar distribution. This threat should be taken into account in planning of onmcrvauon and
population recovery of species with similar social structure.

Introduction

The centre—periphery hypothesis predicts a decrease in
genetic vanation and demographic performance of a species
from the centre to the periphery of its distribution range
with the decrease in environmental suitbility
(!-ckm et al. 2008). However, in the present human-

the range ics ar often not the

These suthors contributed equally: J. Krojerové-Prokelovs and B.
Turbalové

Electronic supplementary material The culine version of this srticle
(s o org/10.1038/541437.018-0167-x) contsins supplementary
material, which is available 0 suthorized users.

O genotyped samples

X non-genotyped samples
=== Czech-Slovak border
[ PLA Kysuce
[ PLA Beskydy
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Geneticka variabilita na okraji populacie

Obdobie Jedinci LDN, (95% ClI) Perit
2009-2012 14 20.7 (8.5-299.4) %% 0.531
2012-2014 24 12.4 (7.7-20.9) °% 0.538
2014-2016 15 2.1 (1.6-2.9) °% 0.492
2010-2016 40 13.4 (9.7-18.6) °* 0.531

Foto: databaze snimka z fotopasti, Hnuti DUHA Krojerovd-Prokesovd J. et al.,, 2019. Heredity 122:785-799
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Zber neinvazivnych vzoriek rysa

neuspésna analyza DNA
jen izolovana DNA

genotypizace probiha
ziskan kompletni genotyp
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Uspesnost genotypizacie rysich vzoriek

B pocet vzoriek [ genotyp rys (zatial)

180
160 -
140 ~ 69%
120 - 80%
100 - ]
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60 -
40 -

20 A 39% 20% 100% 67%
0 [ ] | - _—

pocet vzoriek

chlpy trus moc tkanivo krv celkom

typ vzorky



Geograficka distribucia rysich vzoriek

R o

vzoriek (dop05|al') (doposial) jedmcov

8 4 50 % 1
61 52 85% 11
Kysucké Beskydy, Kysucka vrchovina 21 20 95 %
10 7 70%
15 6 40%
75 %
_-_“

% Celkom doposial zachytenych 29 jedincov, z toho jen 6 samic.

H W W o0

s U 15 jedincov opakované zachyty od 2x do 12x



Neinvazivny geneticky monitoring vlika

¢ nazbieranych celkom 139 vzoriek ,vlka“: z toho 127x trus, 2x chlpy, 10x moc/krv
s analyza mtDNA pre urCenie druhu (sekvencia kontrolného regiénu - Dloop)

ITTA— T ot

Canis spp. (vlk/pes) 98

liska hrdzava (Vulpes vulpes) 22
rys ostrovid (Lynx lynx) 2
korist + neldspesna analyza 17

celkom 139

¢ analyza mikrosatelitov (21 lokusov) + marker na urCenie pohlavia (Amelogenin)
s kompletny genotyp u 60 vzoriek == 39 jedincov (10 z nich 2-5x)

¢ po dokoncCeni genotypizacie analyza na urCenie prislusnosti ,vIk“ / ,pes” / ,hybrid“ v
spolupraci s UK (Pavel Hulva) a pre ,vICie vzorky“ populacne geneticka analyza
vratane individualnej identifikacie a analyzy pribuznosti



Zber neinvazivnych vzoriek vika
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