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Populaciona

genetika
e geneticka struktura

* aleli
* genotipovi

DeterminisSe potencijal za evolutivhe promene
| adaptacije



Opisivanje geneticke
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RR = crveni




Opisivanje geneticke

strukture
* frekvenca genotipova

frekvenca
genotipova:

200/1000=0.2 rr

500/1000 = 0.5 Rr
300 crveni

300/1000 = 0.3 RR

ukupno = 1000 cvetova



Opisivanje geneticke
strukture

 frekvenca alela

frekvenca
alela:

500R 900/2000=0.45r

300 RR=600R 1100/2000=0.55R

ukupno = 2000 alela



Phenotypes

Genotypes ‘ ww Ww
Number of animals 320 160 20
(total = 500)

Ww Genotype frequencies 0=064 190-032  2=004

"y
Number of alleles gao w 160 W+160w 40w

in gene pool
(total = 1,000) \ / \
800 200

Allele frequencies  555=08 W 000~ 02 W
Webbing No webbing ... . ’ ’
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Populaciona genetika
v" Sta je populaciona genetika?

v Opisivanje - frekvenca genotipova
- frekvenca alela

/asto je bitna geneticka varijabilnost?

Kako se menja geneticka struktura?



Geneticka varijabilnost
u prostorui vremenu
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Potencijal promena geneticke strukture
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* divergencija populacija - biodiverzitet



Zasto je bitna geneticka
varijabilnost?

-

varijabilnost

CAL

nema varijabilnosti

IZUMIRANIJE!!




Zasto je bitna geneticka
varijabilnost?

varijabilnost
®» ®_» -
oo Sy ) -

AT ST
o%s"s W) o eave
nema varijabilnosti - - . 3 »




Zasto je bitna geneticka
varijabilnost?
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Chromosome with allele
conferring resistance
to pesticide

Additional Survivors
applications will

be less effective, and

the frequency of
resistant insects in
the population

will grow
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geneticka struktura
2

alelskim frekvencama
frekvencama genotipova

Allele
Freq.

Time



Kako se
menja?
promene
Kroz vreme

* mutacije

* migracije

* prirodna selekcija
* geneticki drift

* neslucajno ukrstanje



Idealna populacija?!?

. mutaciie Hardi-Vajnbergov
kon
* mig}*&:ije 2

. prirod\ra selekcija
° genetigkkdrift
. nesluéa}rQ ukrstanje



Hardi-Vajnbergov princip

ako je poznata ucestalost
alela moguce je odrediti
ucestalost genotipova

p*+2pq+q°=1
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Eggs a aA aa

Zygotes

Copyright © 2004 Pearson Prentice Hall, Inc.

Single cross o Zygotes
Population level

AA Aa aa Total
36 + 48 + 16 = 100
O+ 8+ 5 =
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Hardi-Vajnbergova ravnhoteza

ucestalosti alela |

enotipova se
M Aa  aa genotipe

odrzavaju kroz

p? 2pq 02 generacije
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Initial allele frequencies
A a

06 0.4 PN

- 16
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HW neravnoteza

- 57
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Kako se geneticka struktura
menja?

* mutacije spontane promene na

NK

*izvor geneticke varijabilnosti

stvaranje novih alela



Mutation creates
vanation

Unfavorable mutations
selected against

Reproduction and
mutation occur

Favorable mutations
more likely to survive

...and reproduce



Initial allele frequencies 0.81

A a

09 0.1 PN

0.18

Number of
zygotes

0.01

Final allele frequencies \\O O O AA Aa aa
A 3 (?\ O O Genotype
0.89991 0.10009 ® O O O
\\O
copies of a at
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O
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Kako se geneticka struktura
menja?

. . kretanje jedinki
migracije izmedju populacija

®izvor novih alela

* protok gena



Population o, with a receives a each generation from

frequency of q, of the fraction m of its population 2, with a

white allele, population frequency g of the
white allele,
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Kako se geneticka struktura
menja?

neki genotipovi
ostavljaju vise

potomaka
e razlike u prezivljavanju i }
. reprodukciji '
: prlrodna razlike u @
selekcija fitnesu

* dolazi do adaptacija



Trequency (TOIHHOWwWS Ntness)

stabilizing selection

trait

directional selection

oEtimum >

trait

disruptive selection

trait



Original
nopulation

Frequency of
individuals —

anann

Phenotypes (fur color)

Original  Evolved
population population j

o -

Stabilizing selection Directional selection Disruptive selection
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Phenotype

rar

B

Number of Individuals

(a) No selection

atutal ¥ )

(d) Disruptive selection



Natural
selectlon

Resistance to antibacterial soap

Generation 1: 1.00 not resistant
0.00 resistant




Natural

selection
~ Resistance to antibacterial soap

,g& ; :tf\ Generation 1: 1.00 not resistant
. 5 ‘fs‘;{ ' j;fr . i 0.00 resistant



Natural
selgction

Resistance to antibacterial soap

Generation 1: 1.00 not resistant
0.00 resistant

Generation 2: 0.96 not resistant
0.04 resistant

mutation!



Natural

selection
. S Resistance to antibacterial soap

Generation 1: 1.00 not resistant
0.00 resistant

Generation 2: 0.96 not resistant
0.04 resistant

Generation 3: 0.76 not resistant
0.24 resistant



Natural
selectlon

Resistance to antibacterial soap

Generation 1: 1.00 not resistant
0.00 resistant

Generation 2: 0.96 not resistant
0.04 resistant

Generation 3: 0.76 not resistant
0.24 resistant

Generation 4: 0.12 not resistant
0.88 resistant



Selekcija alela za srpastu
anemiju

aa — abnormalni 3 hemoglobin nizak
srpaste anemije fitnes

AA - normalni 3 hemoglobin intermed.

podlozan malariji fitnes
Aa - oba 3 hemoglobina visok
rezistencija na malariju fitnes

Selekcija favorizuje heterozigote (Aa).
Oba alela se odrzavaju u populaciji (a na niskom nivou).



Kako se geneticka struktura
menja?

slucajne geneticke
promene
* greska uzorkovanja

O

[
genet k * nereprezentativan uzorak

drift e mala populacija



Geneticki drift - efekat
oshivaca




Geneticki drift - efekat
uskog gria
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unutar populacija

mutacije
porast genetiCke migracije
varijabilnosti neki tipovi prirodne
selekcije
sSmanjenje geneticki drift
genetiCke neki tipovi prirodne

varijabilnosti selekcije

izmedu
populacija

mutacije
genetcki drift
neki tipovi prirodne
selekcije

migracije
neki tipovi prirodne
selekcije



Kako se geneticka struktura
menja?

mutacije
migracije
prirodna selekcija

geneticki drift

uzrokuju

promene u
alelskim
frekvencama



Kako se geneticka struktura
menja?

uzrokuje
promene u

* neslucajno ukrstanje :| frekvencama
- genotipova



Kako se geneticka struktura

menja?

* neslucajno

ukrstanje

ukrstanjem
se kombinuju
aleli u
genotipove

neslucajno ukrstanje

neslucajne
kombinacije alela



X/

! lll : ! NONRANDOM
MATING

RANDOM
MATING

2=/

T

\ < / \ < /
@O
Ny X7

{Th




Disruptive selection

Some palms survive better in volcanic
acidic soils whereas others perform
better in basic calcareous soils

1 g

Calcareous soil Volcanic soil

Assortative mating

Palms growing in calcareous soil tend to flower
later than palms growing in volcanic soils
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Odstupanje od 2 HW 50
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