Ochranadrska genetika

Vyznam genetické variability pro efektivni druhovou ochranu

K * W T g
K+ 1/ K+1

ET G+ m) Tige) Tigi
Al g Tigr + ni Tigka + nk)

NI o "

U ‘H Chugr + mi o Tk

x " wpy
H[]" i .11”’ T funait) 13

3‘/

'
' &
\ o

South—Noerth{km)
300

CER

w I / il “ il \‘|‘| “U‘ |||

| il i WW '“ ﬂﬁ'\'«‘ml'm N} u"[ {g'” "a "ﬂ W, \\ \




'Ochrandrskd genetika
(.conservation genetics")

Vyuziti genetickych metod v ekologii = molekularni ekologie

studium genetické variability pfirodnich populaci a faktoru, které ji ovliviuji

Molecular
Ecology

HOLECULAR ECOLOGY

MOLECULAR
ECOLOGY

Vyuziti genetickych metod v ochranarské biologii =

ochranarska genetika

PCR (90. Iéta) — poCatek skuteCné ochranarske genetiky (neinvazivni

metody - jiz neni potfeba destruktivniho vzorkovani)
od r. 2000 - Conservation Genetics
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Obsah predndsky

Uvod — pro¢ studovat genetickou variabilitu
volne zijicich druhu
Metody ochranarske genetiky

Aplikace na ruznych urovnich genetické
variability

Soucasne nedostatky a budoucnost
ochranarske genetiky



PROC JE VUBEC GENETICKA
VARIABILITA DULEZITA ?




Geneticka variabilita jako ukazatel efektivni
velikosti populace

neutralni geneticka teorie:
M= aNeh/ ARG+ -7
mutation-drift equilibrium A Ry F e

srovnani ruznych populaci
a jejich N,

Uvod



‘Ne - effective population size

= velikost idealni populace (nahodné pareni, rovhomerny pomer
pohlavi), ktera ztraci genetickou diverzitu stejnou rychlosti jako
aktualni populace

= ovlivnéna genetickou a vékovou strukturou, pomérem pohlavi,
intenzitou inbreedingu atd.

= VyVvoj geneticke variability v malych populacich
zavisi na N, vice nez na N

= NN = 0.11 (Frankham 1995), ale velka variabilita




Dusledky poklesu N,

Snizeni pozorovane variability (H,) — nejCastéji
neutralni markery mtoNA, mikrosatelity atd.)

‘ He=4N/[AN i+ 1]

Pokles adaptivni variability — snizeni adaptivniho
potencialu (tj. schopnosti pfizpusobovat se zméné
prostredi)

N, ~ 500-1000 = zajisteni adaptivniho potencialu

Uvod



‘Geneticky (ndhodny) drift

Bariéra toku genu, napf. fragmentace biotopu

Snizeni H, a N,

Uvod



‘ Intenzita driftu zavisi na
velikosti populace

1

Allele Frequency

1]

= =
25 jedincu 100 jedincu
POCITACOVE SIMULACE

VELMI VYZNAMNY VLIV V MALYCH POPULACICH !!!




Odhady Ne

For = 1/(4N,.m +1)
recentni pristup: coalescent theory
methods

TMVP (Beaumont 2003) )

CoNe (Anderson 2005) - cfgﬁ;eyngoijgigve
MLNE (Wang and Whitlock 2003) )

MSVAR (Beaumont 1999) | statf 1 vzorek

Populacni genetika



TMVP

N, — ancestral N,
N, — recent Ne

5000
|

- testuje i rozdily N, a Ny
- presnéjsi odhady pokud je vice
casovych vzorkd, ale staci jen dva
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Current population size
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. MLNE
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Populacni genetika



Metodické pristupy

1) Populacni genetika — efektivni velikost populace,
tok gend, ,bottleneck®, pribuznost, atd. ... neutralni
variabilita (napr. mikrosatelity)

2) Fylogeografie — historicky plvod populaci a jejich
fylogenetické vztahy, ESU ... vétSinou neutralni
variabilita

3) Specialni pristupy — neinvazivni genetické metody,
vztah geneticke diverzity a zivotaschopnosti populaci,
experimentalni ,,conservation genetics", selektované
znaky (adaptivni i skodlive)



1) Populacni genetika

» studium struktury populaci

= nejCastéji neutralni znaky - mikrosatelity

efektivni velikost populace N,

tok genu (sex-specific)

,past bottleneck”

puvod jedincu (,assignement tests®)
pribuzenské krizeni (inbreeding), atd.
,<founder contribution”

Bayesianské analyzy (napf. program
STRUCTURE, GENELAND aj.)

- identifikace subpopulaci (,mmanagement units®)
- identifikace hybridu

- identifikace geografickych bariér toku genu

Mbololo

Populacni genetika



‘ Geneticka struktura populaci

drift, mutace a migrace

=
A -\
aa . : AA == Q3
= Drift Aa aa = Aa
— diferenciace subpopulaci Aa Aa = Az
diky fixaci alternativnich alel Zon
drift
= Mutace l "
mohou zvysit diferenciaci
(odliSit subpopulace) ==
ale riziko homoplazii AA AA : aa
AA AA) =\ aa
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‘ Stanoveni ESU (.evolutionary significant
units") a MU (.management units")
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2) Fylogeografie

pouziti fylogenetickych metod na
urovni populaci (nejCasteji
sekvence mtDNA, jaderné markery
jsou malo polymorfni)

puvod populaci, jejich stafi a
historicke vazby

detekce ESU (,evolutionary
significant units®) — lokalni
adaptace (mohou, ale nemusi)

dulezité pro reintrodukce

Pr. Sméry Sifeni z glacialnich refugii

Fylogeografie



‘ Priklad: Castor fiber , sekvence CR mtDNA

Durka et al., Mol.Ecol, 14: 3843- 3856 (2005)

10" " 10° a0° 30
7] \:.}. o -i:.‘g.«
e v Ai > ¥ ‘*.
A - 3 Q,-‘J'. 3 ,J .‘ "
?ij-!:n"kf; ) N\_],_ | L g )-av""
R A o S ek =
f_, é1 s, Tl . %1:- 5 it j
%;ﬁ P -;!‘ i | B o T /‘Nr‘; Man bé\
.‘?i_‘-'l = g’l i i.gﬁx \ .\!_\C‘ e {‘*"fﬁtu}"\k - l'\
h d—}\_,./ [ o, \..‘ e
; b ‘aa £ \f \ \
/ .I ; l‘l'\
/ '
": x 1"
45— ‘, e
S~ T | e
b ‘l‘ \
I‘l
200

65°

650 T
e

.+ o sampling sites

F Il relict C. fiber populations
C. fiber current distribution

| — C. canadensis current dist.

S

| -
| 3
a5 S | \
| | | \
a0 s0° 60° 70° 80° 90°

ESU, MU (spolu s populacni genetikou)

MM

RS

LH]

bi3
bi1
bi2
n

in2
in3

po2
tu3d
tu2
tu1
tud
fi1
gail
al1
al2
cal
caz

cal3

LU
|5 K1
11k}
100
47
B3
95
4
' F)
LE
1%
S

Mongolsko

Polsko,
Litva, Rusko

Norsko,
Némecko,
Francie

C. canadensis

Fylogeografie



o / 4 v/
3) Specialni pristupy
Skodliva (detrimental) variabilita — detekce inbredni
deprese
identifikace adaptivni variability — lokalni adaptace

experimentalni ochranarska genetika (zejména
hmyz a rostliny)

neinvazivni genetické metody



v /

P¥ibuzenské kFizen - inbreeding

,outbreeding" .inbreeding”

e l.::‘: Aw‘ B .

= Sy

INBREEDING

Uvod



P¥ibuzenské kFizen - inbreeding

= NarUst proporce homozygotu Outbreeding: AA Aa Aa aa
(odchylky od HWE) - efekt

skodlivych recesivnich alel Inbreeding: AAAA aa aa

ST - samooplozeni
- bratr a sestra

= Narust proporce
homozygotu je
vyrazny v malych
populacich

- bratranec a sestrenice

Uvod



‘ Inbreeding a fitness

INBREDNI DEPRESE

= Inbredni jedinci maji

LI 40 4V 4

]Inbreeding depression

Slope = —B
'Inbreeding load'

recesivnich genetickych
poruch (reprodukéni Uspéch
nebo schopnost prezivat)

Log fitness (or fecundity/viability)

[ I I I
0.25 0.5 0.75 1.0

Inbreeding coefficient (F)

=

TRENDS in Ecology & Evolufion

Uvod



ch alel

‘ Florida panther - fixace skodliv

= cryptochordismus, poruchy vyvoje
ocasnich obratll, srsti a spermii — témér
fixovany genetlckym driftem

= pozitivni i negativni dopady introdukce
teoreticky testovany (Hedrick 1995)

= introdukce osmi pum z Texasu (,genetic
rescue”) — v nasledujici generaci bylo 20
% genetické informace z Texasu

m ocas—7 % vs.88 %

m Srst—24 % vs.93 %

= cryptochordism — 0 % vs. 68 %

= Hybrid superiority (heterosis) — rychle ~
Sifeni introdukovanych alel Puma concolor couguar

Uvod



Bottleneck" efekt

= Druhy s vyraznym snizenim
genetické variability - prosly
,hrdlem lahve”

+ Acinonyx jubatus

= gepardi - snizeni genetické
variability o vice nez 90 %

= presto se pocCty vyrazné zvedly

= ,purging” — odstranéni skodlivych
alel v dusledku zvySené selekce
na homozygoty

1. Inbreeding: AAAA aa aa
2. Selekce: AAAA g 94
3. ,Purging”: AAAA

Extrémné vyjimecné pripady

Uvod



‘ Adaptivni variabilita

= rozdilna prostredi — diverzifikujici selekce

— lokalni adaptace (napt. obrana proti lokalnim
patogenum, potravni vztahy, klimatické podminky atd.),

Outbredni deprese

2)  Intrinsic — geneticka inkompatibilita
(Dobzhansky-Muller incompatibility —
epistatickeé interakce mezi alelami vice
lokusu)

»)  Extrinsic — naruseni lokalnich adaptaci

NEMICHAT HODNE VZDALENE POPULACE !!!

Uvod



Experimentdlni ochrandrska genetika

rekonstrukce historickych procesu v
laborator

testovani hypotez

ztrata geneticke diverzity v malych populacich

sila selekce a genetického driftu v malych populacich
vyznam environmentalniho stresu na expresi funk¢énich genu
efekt inbreedingu na prezivani

apod.

modeloveé organismy — prevazne hmyz a rostliny

Experimentalni ochranarska genetika



Pr.: Vztah inbreedingu a teploty

Relatve survival
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Experimentalni ochranarska genetika



METODY ZISKAVANI DAT




Non-invasive genetic methods in
conservation genetics

= by definition ,conservation of rare
and endangered animals” — not
possible to kill or even disturb
them

= need of methods allowing
collection of genetic data without
direct contact

» hon-invasive genetic methods




Tri metody ziskdavani vzorkt pro DNA analyzy

1. Destruktivni — zvire je zabito pro ziskani
vzorku tkani pro genetickou analyzu

2. Nedestruktivni (invazivni) — zvife je
odchyceno, invazivné odebran vzorek
tkané (prst) nebo krve

3. Neinvazivni — zdroj DNA je ponechan za
zvifetem a muze byt sbiran bez
nutnosti odchytit nebo ho jinak rusit

Metody ziskavani dat



‘ Pouziti neinvazivnich metod

= skryte Zijici zvirata — jednoduse ziskatelné
vzorky (trus, chlupy, ...)

m vzacneé, ohrozené a chranéneé druhy - trus,
mocC — zadné restrikce napf. CITES

x minimalni vliv na chovani zvirat —

pouzitelneé pfi studiu chovani (prostorova
aktivita atd.)

Metody ziskavani dat



‘ Zdroje DNA - trus Fod

trus (bunky stfevni sliznice)
— ,molecular scatology”

Metody ziskavani dat



Zdroje DNA - chlupy

= vlasovy folikul (,kofinek")
= specialni lepidlové pasti, ostnaty drat

svist
medvéd

rys
srnec

www.naturfoto.cz © JiFi Bohdal

Metody ziskavani dat



Zdroje DNA - peri

- opét folikul — ,kofinek” jednotliveého pera

- lepSi vytrzené pero (= pasti) nez vypelichané pero (Casto velmi staré)

tetrivek
(Tetrao tetrix)

www.naturfoto.cz

tetfev (Tetrao urogallus) orel kralovsky
(Aquila heliaca)

Metody ziskavani dat



Zdroje DNA - ostatni

MOC - vzacné (Hausknecht et al. 2006 and
references therein)

vice materialu nez trus (frekvence moceni je 6 x
vySSi nez defekace)

vici — 33 vzorkd s méfitelnou DNA koncentraci —

14 (42%) shodnych vysledkl pro vSechny
analyzované znaky

svle€ena kuize - plazi
ptacCi skorapky

bunky bukalni sliznice
u vyvrzku potravy

Metody ziskavani dat



... uméla ..bug-eggs"

- krevsajici plostice Triatominae
(Heteroptera)

- hodnoceni urovné stresu

- pouzitelna jako ,meéné invazivni®
metoda v ochranarske genetice

Becker et al. 2006

Metody ziskavani dat



(96% etanol, SilicaGel aj.)

Postup analyzy DNA, napt. ze vzorkl trusu

vzorkovani cerstvého (< 18 hod.) materialu

7
izolace DNA

(komercni kity pro vzacnou DNA)
2

PCR (vysoce kvalitni enzymy)
- staci jedna bunka s DNA

Te e mi mer twi el KAt @ G D Dm G ne DU el we we am ne uk i
GG AGE CTCTATAT TTTTTAT TIGECTATACCT GCACETGOE A0 GACGCCTTTACTACGE AT COTACTTATT CAAAG AAACCTE
81 193 188 140 185 151 14 158 197 Lo 200 305 205 207 209 B K RS MY 19 L N30 T N9 ML M5 D) 9 20 MO N4 20 b 20200 M5 MM 261 04

analyza

|| W‘ variability
' ' H ' syntetizovaného "y
‘M W Jb y \ \ |

MO 2 M4 (3 W0 M M4 e 6k W W2 W4 0T [0 W W2 J4 1M W K0

useku

Metody ziskavani dat



‘ Nevyhody a jejich reseni
nizka kvalita/kvantita DNA - nizka uspésnost zjisténi
spravneho genotypu a vysoke riziko kontaminaci

» vyloucCeni genotypizacnich chyb a snizeni rizika kontaminace

> identifikace faktoru pro uspésnou analyzu

Metody ziskavani dat




Increase of genotyping success rate

= multi-samples, multi-extracts (Goosens et al. 2000)

= PCR - multiple-tubes approach (Taberlet et al. 1996)
= cost and time-consuming
= pilot studies are reasonable =

0.89 - ol
E 0.88 A /
g 0.8 ;
e /

084 J’f

/ Dolphins - tissues vs. fresh faeces
085 T T 1
0 2 4 G o . ..
Number of replicate genotypes 100% probability of obtaining at least two
correct genotypes when analysing 8 samples
(Parsons 2001)

Disadvantages and their solution



Genotyping errors I.

= \\ J [\\
allelic drop-out T @ o
very low concentration of — |\ T
DNA in samples - only one A
allele in heterozygotes is n /
amplified —wm
> __,ﬂ —
|
multiple tube approach
p PP —_ A —
statistical correction oo
Heterozygote 100/104
(8 different PCRs)

Disadvantages and their solution



Genotyping errors II.

false alleles
PCR artefacts — rarely /\
replicated when using ,multiple-
tubes” approach —
co-amplification of microbial N
DNA from faeces (Bradley &
Vigilant 2002) — confusions with A
,real” alleles
: —_—
Homozygote 100/100
(8 different PCRs)

gorilla Clostridium

Disadvantages and their solution



Zvyseni koncentrace DNA
= pre-amplifikace Bellemain = QPCR (Morin et al. 2000,

& Taberlet 2004) Zemanova et al., submitted)
CACACA _
]
Multiplex preamplifikace F
vSech lokustl — zvyseni £ B
koncentrace =
mikrosatelitové DNA a
c
9
g
o
CACACA : )< £
Sem|_ne3ted PCR ro 1_3 0 100 200 3:)0 .'4073 5.60 E;CI ;;(: 800 9(;)0 1000
Iokusy P Template amount (pg)

Allelic dropout

Genotypizace pouze ,dobrych® vzorku

Metody ziskavani dat



‘ Effect of locus

ICE} 5

(Al
S|

E-

Til -
&) TRy,

5l

Amplification success (%)

'}

11 - ¥

iy

Ak

101

Alelic drop-out (%)

|:| T | 1 1 1 1
1{HH 150 JIK 250 i 1510 iHI

Degraded DNA — amplification of
short fragments is preferred

Median allele size (bp)

(Buchan et al. 2005)

Disadvantages and their solution



‘ Influence of diet on faecal DNA
amplification

= poorly known

= Murphy et al. 2003 — brown
bears

= salmons in the diet —
significant decrease of
amplification success

= herbivores — better results
than carnivores

Disadvantages and their solution



‘ Vliv typu vzorku a teploty

= vydry — masozravci specializovani
na ryby

= vliv typu vzorku: vyluCky analnich
Zlaz (82%) vs. trus (34%) u
zmrazeneého trusu

= vyrazny vliv teploty - velmi rychla
degradace DNA v teplém prostredi

PCR amplification success rate

/ Temperature (°C)
S

Metody ziskavani dat

tru




Effect of PCR inhibitors (faeces)

many inhibitors in faeces (products of digestion,
chemicals in plants) — addition of special reagents
(BSA), hot-start etc., dilution of template etc.

DNA from faeces PCR is OK — problem
— no PCR ' / with DNA quality or quantity

| / no PCR — problem
DNA from tissues Mix both extracts with inhibitors
— PCR is OK



'High contamination risk

= avoiding of ,laboratory”

contamination (tips with filters,
separated pre- and post-PCR laboratories,
UV sterilisation, etc.)

= ,mixed samples” — problems in social
species (communal latrines, marking in fixed
sites) or in sampling at broad intervals (,hair
traps”) — usually identified by 3 or more
alleles/sample; problem in species with low
genetic variability e

= primates — contamination with |
human DNA |

Disadvantages and their solution



‘ Tracking of the endangered Pyrenean
brown bear population

= hair and faeces
= 24 microsatellite loci

= one yearling, three
adult males, one adult
female

= spatial activity

= suggestions for
conservation
management

Taberlet et al. 1997, Molecular Ecology Definition and principles



Priklady:
IDENTIFIKACE DRUHU




'Tdentifikace druhi - ,.DNA barcoding'

= cytochrom b (mt DNA — mnoho kopii
v jedné bunce) — 189 bp PCR
produkt (100% uspesnost
amplifikace ze vzorku trusu

= Stepeni restrikCnimi enzymy:
= vydra80a189bp pemme
= norek 1012189 bp {4
= tchor 127 a 189 bp



http://upload.wikimedia.org/wikipedia/commons/6/60/Ilder.jpg

‘ Forenzni analyzy

= nelegalni lov a obchod

= rostouci obchod s vydfimi kozesSinami v Asii (Kambodza, Indie,
Cina, Nepal, Rusko; Kruuk 2006, Yoxon 2007, IOSF)



http://www.furgetmenot.org.uk/images/Hairy-nosed_otter_skin_and_traps.jpg

Jezevci chlupy v luxusnich holicich stétkdch

= Domingo-Roura et al., Biological Conservation
(20006)

Jezevec lesni (Meles meles) Jezevec bélohrdly (Arctonyx collaris)

= 4 stétky z 8 pochazely z jezevce lesniho

= 3z nich z Holandska, kde je ilegalni "drzet, prodavat, transportovat
nebo pouzivat ke komerénim ucelum mrtvé jezevce lesni nebo
produkty z nich odvozené"

Identifikace druhl



identifikace chranénych druhi v riznych produ
(napf. tygri vs. asijska medicina)

analyzy mtDNA — velrybi maso legalné prodavané v J
Korei a Japonsku — i chranéné druhy velryb, delfini,
svinuchy, ale i ovCi a konské maso (Baker et al. 1996,
2006)



http://www.pnbeverages.com.au/images/products/5d.jpg
http://picasaweb.google.com/mjbmeister/Miscellaneous3/photo
http://search.stores.ebay.com.sg/SG-FairPrice_tiger-balm_W0QQfcdZ2QQfciZQ2d1QQfclZ4QQfromZR10QQfsnZSGQ20FairPriceQQfsooZ1QQfsopZ1QQsaselZ97024365QQsofpZ0

monitoring ilegalniho obchodu se slonovinou (Cmstock et al. 2003,
Wasser et al. 2004), identifikace ,bush-meat” — nelegalni lov velkych
savcu v Afrike (Malisa et al. 2006)


http://www.independent.co.uk/environment/nature/britain-poised-to-approve-china-ivory-licence-867621.html
http://www.newscientist.com/blog/environment/uploaded_images/tusks-722224.JPG
http://images.google.com/imgres?imgurl=http://www.wildlifeextra.com/resources/listimg/misc/Ivory_trade_seized%40large.JPG&imgrefurl=http://www.wildlifeextra.com/go/news/ivory-trade656.html%26template%3Dnews_archive_item&h=450&w=600&sz=43&hl=cs&start=47&um=1&usg=__OQ6Q8q4V9Ol4fa3txvSlM_BHPaE=&tbnid=kklmvdT823b6fM:&tbnh=101&tbnw=135&prev=/images%3Fq%3Divory%2Btrade%26start%3D40%26ndsp%3D20%26um%3D1%26hl%3Dcs%26rls%3Dcom.microsoft:cs:IE-SearchBox%26rlz%3D1I7GGLG%26sa%3DN

Priklady:
IDENTIFIKACE POPULACI A JEJICH
VZAJEMNYCH VZTAHU




= silny pokles pocCetnosti v
minulém stoleti

= fragmentace populaci

Cile:

= odhad populacni pocetnosti
ze vzorkU trusu
populacne-geneticka
analyza — stanoveni bariér

toku genu, Ne, "bottlenecks”
atd.

Hajkova et al. 2007, J. Zool.



= silny pokles pocCetnosti v
minulém stoleti

= fragmentace populaci
Cile:

= odhad populacni pocetnosti
ze vzorku trusu

populacne-geneticka
analyza — stanoveni bariér
toku genu, Ne, "bottlenecks”
atd.

Hajkova et al. 2007, J. Zool.



‘ Vydra Fi¢ni ve stredni Evropé [

= silny pokles pocCetnosti v
minulém stoleti

= fragmentace populaci
Cile:

= odhad populacni pocCetnosti
ze vzorku trusu

populacne-geneticka
analyza — stanoveni bariér
toku genu, Ne, "bottlenecks”
atd.

Hajkova et al. 2007, J. Zool.



Hybridizace - sekundarni kontakt dvou populaci

i

,{
't “},-j:?t Frad-
“Jg‘&,u ffﬂ‘r
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el ELIF L

Zemanova et al., submitted



Hybridizace - sekunddrni kontakt dvou populaci

R. r. tatrica R. r. rupicapra

Tatry Nizké Tatry Vel. Fatra Slovensky raj

Structure, K= 2

Structure, K=3

BAPS, K=3

Zemanova et al., submitted



Priklady:
IDENTIFIKACE POHLAVI




‘ Identification of sex

= sexual structure of population
= genetically determined sex

= markers: mammals — SRY, amelogenin; birds —
CHD

= species-specific markers must be used (otherwise
cross-amplification with species in the diet)

Murphy et al. 2003

Advantages and application



Priklady:
IDENTIFIKACE JEDINCU




‘ Identification of individuals

= multilocus microsatellite B ) ,
fingerprinting — power estimated Py = 2 p; 22 (2p;p;)

as ,probability of identity” (P p))
(Waits et al. 2001)

Py = 0.25+ (0,52 p))+ 5O 02 0252 )
. Random :
&) |
o ‘ |
| [ "‘
\ | \
B 7777‘“"____‘--7777”“77 '-—‘ 0.04 4 “
2 i 6 8 10 iJ: 14 _ijrz "‘ ——SHNW (Swan Reach)
Number of loci (H=0.6) | \
% ' \‘ — = NHNW (Epping Forest)
z
= pilot studies with tissue samples 2
are required to identify P in a
studied population

Number of loci

Advantages and application



‘ Identifikace jedinc

= prostorova aktivita

|dentifikace jedincu



Identifikovani jedinci - Horndad, NP Slovensky Raj

e SR1 ® SR6

® SR?2

/ e SR3
i ;‘* ® SR4 ® SR9

Y il 1 km .




“"2’,.«— ‘

*-..-_,_‘7""

500 m

Hornad

Ind. SR 3

5.4.2003
4. 11. 2003
10. 11. 2003

®e ©C o o ¢

30. 12. 2003

Prostorova a
v horském prostredi

Ktivita




Non-invasive CMR studies

Velikost populace

,Capture-Mark-Recapture” (review in
Lukacs & Burnham 2005)

Opakované vzorkovani stejného zvirete
Prezivani, populacni dynamika atd.

Closed population models, open
population models, Robust design
models

Korekce na genotypizacni chyby o o pogaya oot

Trus — analyza individualni variability v
potrave (pf. kojoti - Fedriani & Kohn 2001)

|dentifikace jedincu



Brown bears (Ursus arctos) in Scandinavia
(Hakon Solberg et al. 2006, Biological Conservation)

- 2001 2002
% 223 Hi
3= = = Observations —
8 L 1 underestimate
g | o numbers
g I % I = non-invasive CMR is
® CMR CMR cheaper and more
b precise than
hs  Helic Mok LP Obk= Hdic Aork Lr

helicoptere census




‘ Diet of the extinct Ground Sloth
(Nothrotheriops shastensis)

= Poinar et al. (1998) —
Science

= 20 000 years ago

= chemical modification of
DNA in ancient faeces
before PCR

= identification of species and
phylogeny to modern
mammals

= cpDNA — diet of the Ground
Sloth

Examples



BUDOUCNOST OCHRANARSKE
GENETIKY




Praktické problémy ochrandrské genetiky

= mladé odvétvi = mnoho problému

= vyznam geneticke variability pro
zivotaschopnost populaci =>
experimentalni ochranarska
genetika

= extréemni neznalost adaptivni
variability u volné Zijicich druhu

Budoucnost ochranarské genetiky



Adaptivni variabilita imunitnich gent

MHC (,major histocompatibility complex®)

geny vyznamne pro zahajeni imunitni odpovedi

trus — parazitologické vysetreni — asociace mezi
vyskytem urcité MHC alely a napadenim parazity

Heterozygote
01/02

Homozygote
01/01

Homozygote
02/02

AATGACCGA-blue
TTACTGGCT-red

AATGCCCGA-blue
TTACGGGCT-red

AATGACCGA-blue
TTACTGGCT-red

AATGCCCGA-blue
TTACGGGCT-red

Pr. Pouziti metody SSCP na
identifikaci MHC alel

Budoucnost ochranarské genetiky
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Transkriptomika

Exprese jednotlivych genu —
guantitative real-time PCR

- znamy kandidatni gen (modelove
druhy)

Exprese mnoha genu najednou
(genomic scale) - microarray

- identifikace kandidatnich genu —
detekce jejich exprese muze podat
dulezitou informaci o jeho funkci
(ruzna v odlisném prostredi,
vyvojovem stadiu, stresu atd.)

Budoucnost ochranarské genetiky



Praktické problémy ochrandrské genetiky

= mladé odvétvi = mnoho problému

= vyznam geneticke variability pro
zivotaschopnost populaci =>
experimentalni ochranarska
genetika

= extréemni neznalost adaptivni
variability u volné Zijicich druhu

= identifikace ochranarskych jednotek
na zaklade genetickych dat —
prakticka ochrana

Budoucnost ochranarské genetiky



CONGRESS (2010-2013)

Conservation Genetic Resources for Effective Species Survival
FP7-ENV-2009-1, Coordination and support action

Databases
*People
*Publications

Workshops and meetings
*Regional dissemination
*Ground truthing
*Transborder issues
*Project management
(WP6)

Translated
information

*Summary
‘How to' leaflets
*Manual
\ (WP5)

imulator 00
. ali Lata
*Population processe anagement

*Management options

*Policy

(WP3) (wr4)

Budoucnost ochranarské genetiky



