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evropsky

= Geneticky drift a velikost efektivni populace
[\’\/% geneticky drift ovliviiuje sloZeni (Ne)
populace, ale na rozdil od prirodniho
vybéru se jedna o naprosto nahodny
proces. Proto i kdyz je drift soucasti
evoluce, neprispiva k adaptaci.

Originating population

VZDELAVANI

» geneticky drift je divodem proc¢
mame obavy o preziti kriticky
ohrozenych druh( (jako je africky e
leopard) majicich jen velmi malou e
populaci

Founder population

e geneticky drift plsobi mnohem
vyraznéji v malych populacich

* mala geneticka diverzita snizuje
schopnost prizplsobeni se
zmeéneénym podminkam
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Simulace stochastického procesu
genetického driftu
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= Simulace stochastického procesu
genetického driftu

Generace Matka Otec P Ho He
0 Aa (RR) Aa (RL) 0.50 1.000 0.500
1 AA AA (LL) 0.75 0.500 0.375
2 Aa (RL) Aa (RL) 0.50 1.000 0.500
3 Aa (RR) Aa(LR) 0.50 1.000 0.500
4 Aa (LL) AA 0.75 0.500 0.375
5 aA (RL) aA(LL) 0.50 1.000 0.500
6 Aa (LL) aa 0.25 0.500 0.375
7 aa aa 0.00 0.000 0.000



Population n=20

Allele frequency
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Simulace zmén cetnosti alel
vlivem genetického driftu
Pro odlisSné veliké populace s
pocdtecni frekvenci 0,5

Mala populace = rychla fixace
(ztrata alely)
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== Ztrata genetické variability:

fond v CR

B efekt inbridingu v malych populacich
N‘\/%I

Koeficient inbridingu (F) je pravdépodobnost, Ze se 2 alely vdaném lokusu budou
i Stejného pljvodu

INVESTICE
DO ROZVOJE

e ZyySovani homozygotnosti v disledku genetického driftu na generaci se rovna:

F=1/2N
Pomeér
Generace AA Aa aa AA :Aa:aa Homozygotes Heterozygotes

0 1 2 1 1:2:1 0.500 0.500
1 6 4 6 3:2:3 0.750 0.250
2 28 8 28 7:2:7 0.875 0.125
3 120 16 120 15:2:15 0.938 0.062
4 496 32 496 31:2:31 0.939 0.310
5

n 2"-1:2:2"1 1-(1/2)" (1/2)"

data: Mendel (1865)
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Figure 6.7 Simulated loss of heterozygosity and allelic diversity at eight microsatellite loci during a bottleneck of two
individuals for five generations. The initial allele frequencies are from a population of brown bears from the Western Brooks
Range of Alaska. Redrawn from Luikart and Cornuet (1998).
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Velikost efektivni populace (Ne)

Je primérny pocet jedincl v populaci, kteri skutecné
predavaji své geny do dalSich generaci. Ne << N (skutecna, zjiSténa populace)

= velikost idealni populace, ktera ztraci heterozygozitu ve stejné mire jako

pozorovana populace (Wright 1931)

Ne/N pomér je obvykle mnohem mensi nez 1, v priiméru se udava 11%

Velikost efektivni populace miiZe byt snizena nasledujicimi faktory:
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TABLE 12.1.

Sceloporus population at Tyson from 1996 to 2000.

— Velikost efektivni populace (Ne)

Modely ukazuiji, Ze geneticka variabilita je ztracena

v mife 1/(2Ne) na generaci

Hy |I” 2N,

Year Population count
1996 140
1997 250
1998 110
1999 26
2000 180

t
E_[l_ 1 ] NE'E‘/ZNE

inbreeding effective population size :
t =4 generace

T
| 1 | |
NO) T N1 T N2) T NG

J.I‘\'Ta_‘j‘- ~

4 /
4# =68.9 = 69
5

| | ] 1 0.058
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Extinction vortex

More More Population More

genetic drift; inbreeding; more demographic
less ability depression subdivided by
to adapt fragmentation

= Environmental variation
- Catastrophic events
= Global climate change

population size
variation (Ng)

o

Lower effective

= EXTINCTION

AN

+ Habitat destruction

+ Environmental degradation
+ Habitat fragmentation

» Overharvesting

« Effects of invasive species

FIGURE 12.1. Extinction vortex. Population size decreases in a positive feedback loop, eventually

resulting in the extinction of the population (from Primack, 2000).
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Geneticky bottleneck

ZpUsobuje ndhodnost genetickych zmén bez ohledu na jejich adaptacni
potencial

“bottleneck”
o only allows a few
. . individuals through

'Atﬁ‘-c. s
Onginal population, original allele Hunting of seals in late 1800s Surviving population had diferent This different allele frequency is
frequency. greatly reduced population size, allele frequency and little genetic reflected in today’s population.

diversity.
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wvcn  Example of Genetic Effects of An Extreme Bottleneck: Mauritius Kestrel
BB Groombridge et al. 2000. Nature 403:616.

EVROPSKA UNI
.

e Severe population decline due to
w- habitat destruction and effects of
" DDT on hatching success of eggs

e 1974: population = 4 birds; single

pair source of all birds in

subsequent population

e Under intensive management
population increased to 400-500
birds by 1997 but experienced six
generations at < 50 birds




w5 Mauritius Kestrel Exhibits Genetic Scars of Near Extinction
fond v CR

e e Mauritius kestrel has
72% lower allelic

diversity (A) and

Species A H Sample size

e % |
OP Vzdélavani
pro konkurenceschopnost 8 5 0 0 We r
INVESTICE

wener  heterozygosity (He)
than mean of nonendangered

Restored 14 0.10 350

kestrels Ancestral 3.10 0.23 26
peychelles kestrel 1.25 0.12 8

e Analysis of museum it
o European kestrel 5.50 0.68 10
skins indicates much Canary Island kestrel 44 0.64 8
higher levels of South African rock kestrel 5.00 0.63 10
variation before Greater kestrel 4.50 0.59 10
Lesser kestre| 541 C.70 8

decline




Geneticka diverzita Wollemia nobillis

Druh objeven v roce 1994, 150 km zapadné od Sydney

Studium diverzity pomoci 15 isozymu, 800 AFLP, 20
mikrosatelit(
neukazalo zadnou genetickou diverzitu

| kdyz nékteré stromy jsou az 500 let staré, druh se
rozmnozuje také vegetativné

Vysoka nachylnost k houbovym chorobam — striktni
zdkaz pristupu (utajeni lokality)




Geneticka diverzita medveéda grizzly
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Isozymy Mikrosatelity mtDNA
vzorek He pocet alel He pocet alel He pocet alel
Aljaska/Kanada 0.032 1.2 0.763 7.5 0.689 5
ostrov Kodiak 0 1 0.265 2.1 0 1
Yellowstone 0.008 1.1 0.554 4.4 0.24 3

zdroj: Allendorf and Luikart-Conservation and Genetics of Populations 2008

Nizka geneticka diverzita je dUsledek geografické isolace mensich populaci



