\.vu, o

Ochrana mon/tor/ng a manazment zépadokarpatskych populacn velkych sel/em na ceskoslovenskom pomiedz: / %

P odborny seminar, Varin, 29 5. 2019 Y
i ‘ N o i RS & 7
Wbl -~ Weneticky momtormg rysa ostrovida =
\' ;i = v Zapadnych Karpatoch
RS T [ AR 4

Jarmila Krojerova & Barbora Turbakova
Ustav biologie obratlovcii AV CR, v.v.i.




Geneticky monitoring rysa od roku 2009

Minulost
» zber vzoriek prebieha uz od roku 2009

» vzorKky boli zbierané v ramci niekol’kych projektov:

a) projekty UBO AV CR: v ramci verejnej zakazky pre AOPK CR, financované z
Operac¢ného programu Zivotni prostiedi (2011-14)
- také GPS telemetrie rysa, fotomonitoring, potravna ekologie
fondy EEA v ramci pripravy Programu péce o velké selmy (2015-16)

b) projekty Hnuti DUHA Olomouc - Medzinarodny viSegradsky fond (2011-
12), Program SvajcCiarsko-ceskej spoluprace (2011-13, 2013-15), fondy EEA
(2015-16)

Sucasnost:

> 2018-2019 projekt SELMY SKCZ z programu Interreg V-A SK-CZ

EUROPSKA UNIA
EUROPSKY FOND

INTERREG V-A REGIONALNEHO ROZVOJA

SK-CZ SLOVENSKA REPUBLIKA
14-20 CESKA REPUBLIKA

SPOLOCNE BEZ HRANIC



Material a metodika

> zber vzoriek celorocne, najviac v zimnom obdobi
> monitoring pobytovych znakov, chlpove pasce (2011-2014)

> neinvazivne vzorky - trus, chlpy, moc




Trusy

» idealne stary maximalne 1 tyZden (tmavy, leskly)

lispesnost’ genotypizdcie vzoriek trusu je 50-60 %



Chlpy, srst

» aspon 10 chlpov s korienkami (u vel'mi ¢erstvych sta¢i menej chlpov)
» vzorky staré idealne 1 tyZden (u chlpov problematické)

uspesnost genotypizdcie vzoriek srsti je 30 %




Mo¢, krv

» do skumavky bez alkoholu preniest len najkoncentrovanejsiu cast
snehu s mocou/Kkrvou a zamrazit

uspesnost moc — 11 %

krv - 100 %




Hemofagny hmyz

» DNA stavovcov ziskana z krvcicajuceho hmyzu
» priklad - napity kliest najdeny v brlohu rysa




Tkanivove vzorky - kadavery

» vzorka s vysokym obsahom kvalitnej DNA

» staci odobrat maly kusok svaloviny (1x1 cm) a vlozit' do skimavky s
96% alkoholom a uskladnit' do mraznicky/chladnicky, alebo kusok
tkaniva v igelitovom vrecku ¢i skimavke zamrazit

tispesnost' 100 %




Analyza DNA

> izolacia DNA pomocou komercne vyrabanych kitov
> genetické markéry - identifikacia druhu, jedinca

> UBO - analyza 15 mikrosatelitov + ,,amelogenin” pre urcenie
pohlavia




Mikrosatelity

» kratke opakujtce sa repeticie 2 - 6 nukleotidovych bazi DNA (A, T, C, G)
» neutralne k prirodnému vyberu (mimo gény v nekdédujucich Castiach DNA)

» vysoko polymorfné (relativne rychlo mutuji), jednotlive formy (alely)
mikrosatelitu sa liSia svojou dlzkou (poctom opakovani)

alela A
alela B
alela C

.GTTCTGTCATATATATATATATATAT ... CGTACTT...
GTTCTGTCATATATATATATATATATATATATATATCGTACTT...
L GTTCTGTCATATATATATATATATATATATAT....... CGTACTT...

» kazdy jedinec ma jednu alelu od matky a druht alelu od otca

lokus 1 lokus 2

Ch. 1

(od otce)

Ch. 1
(od matky)

ruzné alely — heterozygot

stejné alely — homozygot




Identifikacia jedincov, vel'’kost populacie

» sada mikrosatelitov (genotyp) je unikatna pre kazdého jedinca
= geneticky otlacok prstu
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» pocet jedincov
» vztahy medzi jedincami - pribuznost
» odhad velkosti populacie



Geneticka variabilita, Struktiara populacie

» Zivotaschopnost populdacie, identifikacia bariér v krajine
» prirodné katastrofy/fragmentacia krajiny/lov...
» prejavi sa zniZzenim genetickej variability (mensi pocCet alel)

Aa Aa \ \ aa

povodna —— bottleneck ——» nova
populcia (efekt hrdla flase) populacia



Pribuznost a inbreeding

» urcenie pribuzenskych vztahov, identifikacia potomkov a rodicov

» pribuzenské krizenie mo6ze viest k prejavu Skodlivych mutacii, ktoré
su kddované recesivnymi alelami (inbredna depresia)

» vyskyt defektov, zniZenie plodnosti

A = dominantna alela a = Skodlivarecesivna alela

& &

Inbreeding

Outbreeding

evolution.berkeley.edu



Urcenie povodu jedinca

® neinvazivne vzorky
e tkaniva, krv

Cesko-bavorsko-rakuska
populacia




Urcenie povodu jedinca
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Priestorova aktivita jedincov
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Prvé publikované udaje o ochranarskej genetike rysa

v Zapadnych Karpatoch

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

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

Hesmdity 2019) 122785799
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» geneticka analyza hlavne neinvazivnych vzoriek 2
Z MS Beskyd a JaVO rn Irkov (Cel kom 454 Vzoriek) Genetic constraints of population expansion of the Carpathian lynx

» data zo siedmych ,rysich® rokov (2009—-2016)
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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 mortality, and low and sex-biased dispersal rates. In this study we used non-invasive genetic
sampling to determine population size ion, sub and social organisation of the peri lynx pop
atthe Czech-Slovak border. Even though the population size has been relatively stable over the period studied (2010-2016),
the individual inbreeding cocfficients of residents at the end of the study were much higher than those of founders at the
beginning of the study. While ident individuals ( i males) occurred regularly in the study population,
only resident indivi with wellcstablished bome ranges in breeding and produced offspring. 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 pop and sub-s ing of
the population through formation of two distinct family lincages. Our study illustrates how social constraints, such as
temitoriality, breeding of residents and natal philopatry of females, lead to inc mating in smalk-sized i
especially at the periphery of their distribution. This threat should be taken into account in planning of conservation and
population recovery of species with similar social structure.

Introduction

The centre—periphery hypothesis predicts a decrease in
genetic variation and demographic performance of a species
from the centre to the peniphery of its distribution mnge
i with the decrease in environmental suitability

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

O genotyped samples
X non-genotyped samples
=== Czech-Slovak border
[ PLAKysuce

[ PLA Beskydy
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» identifikovanych 40 jedincov
> imigranti (10 &, 2 @, 1x neuréené pohlavie)

> 4 & sa usadili (HR) ale len 1 (Ota) sa
zapojil do rozmnozovania

> filopatria potomkov:

= samice: 8 zo 14(12) - (57%)
= samci: 1 zo 7 (14%)

» dve rodinné skupiny

residents offspring residents

Moravskoslezské Beskydy Mts.

! non-residents 1 offspring | non-residents

Javorniky Mts.



© Krojerovad-Prokesovda J. et al, 2019. Heredity 122:785-799

Situacia v Moravskoslezkych Beskydach

F=0.079 F=0.034 F=0.019 F=0.013
BE028 BE030 BE033 BE027 BE029 BE032 | (BE038) |BE@40
F=0.051 F=0.000 F=0.009 F=0.000 F=0.015 F=0.012 F=0.031 F=0.003
[ ] samec

O samica )Z( jedinec po smrti

<> nezname pohlavie F — individualny koeficient inbreedingu



© Krojerovd-Prokesovd |. et al., 2019. Heredity 122:785-799

Situacia v Javornikoch

BEO018

Hefmina BEO14

F=0001 F=0.001

/
BE034 ok
ortenzi
F=0217 F =0.236 F = 0.030
[ ] samec
jedinec po smrti O samica

F — individualny koeficient inbreedingu <> nezname pohlavie
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Odhad vel'’kosti populacie

» metdda Capwire (v prostredi R) - Statisticky odhad vel’kosti populacie
na zaklade spatnych odchytov v podobe najdenych neinvazivnych
genetickych vzoriek

pocet rezidentni N (95 % CI) N (95 % CI)

rysi rok* . : e e : , :
jedincov dospelci vSetci jedinci rezidentni dospelci

2009/10 2 2 . .
2010/11 7 6 9 (7-14) 8 (6-12) F
2011/12 9 6 10 (9-12) 6 (6-12) F
2012/13 15 10 20 (15-30) T 10 (10-12) T
2013/14 16 9 26 (20-32) T 9(9-11)7
2014/15 10 8 15 (12-24) T 9(8-13)T
2015/16 12 (9-18) 4 (4-10)

9 4
2009/16 15 (12-22)* 8(7:12)*




Situacia na oKkraji arealu vyskytu rysa

» populacia rysa v MS Beskydach a Javornikoch nie je geograficky
izolovana — Odkial a kadial prichadzaju novi jedinci?

» do reprodukcie sa zapaijili len niektori teritorialni jedinci

» vysoka filopatria potomkov hlavne samic zvysuje pribuzenskeé
krizenie a znizuje geneticku variabilitu

» pocetnost stala, ale vysoka fluktuacia jedincov (len 6 rysov zo
40tich bolo pozorovanych po dobu > 4 roky)

v

Je to dbésledok antropogénneho tlaku na populaciu rysa (pytliactvo,
mortalita na cestach)? Aka je situacia v inych oblastiach vyskytu?
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Zber neinvazivnych vzoriek

neuspesna analyza DNA
uspesna analyza DNA
len izolovana DNA
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Zber neinvazivnych vzoriek

zatial zatial
5 4 80 %

31 10 32 %
6 3 50 %
48 23 18 %

Kysucké Beskydy, Kysucka vrchovina 8 87.5%

7

6 5 83 %
14 2 14%
15 9 60 %
spolu | 133




Zber neinvazivnych vzoriek

pocet vzoriek (ks)

140
120

=
o
o

80

40
20

m vSetky vzorky rys (zatial)
47%
53%
I24%
100%
| | - | 2
chlpy trus moc tkanivo spolu
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