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Figure 3.2 Extensive variability is possible
in a single genotype of the green alga
Scenedesmus during the course of a season
(column) and within a given time period
(row). (From Trainor, 1996.)
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NG Geneticka diverzita
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PRINCIPLES OF CONSERVATION BIOLOGY, Third Edition, Figure 11.1 © 2005 Sinauer Associates, Inc.
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Geneticka diverzita jedince
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e Kazdy jedinec je geneticky unikatni (s vyjimkou klonu)
e Konzervacni usili neni vétsinou zameéreno na jedince, ale
geneticka variabilita je zjiStovana na jedincich

Pojmy (review)

— Gen (neutralni geny, adaptivni geny)
— Alela

— Homozygot vs. heterozygot

— Heterozygozita

— Monomorfni vs. polymorfni
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B Popis genetické diverzita jedince

.. Fenotypovy: barva, velikost, morfologické znaky, chovani

Genotypovy: DNA sekvence
geny / alely, proteiny
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1. Morfometrie

2. Biochemické markery

3. Mikrosatelitni markery
4. Retrotransposonové markery
5. Genovée specifické markery

6. Markery pro fylogenetické analyzy



== Méreni genetické variability

,,,,, : :}.;:ze;s:;m Mitochondrialni a plastidova DNA
* haploidni markery
e uniparentalni (liniovost) dédi¢nost
* nerekombinujici markery
* vyuziti pro fylogenetickeé studie
 mtDNA variabilni a vyuzivana u zivocCinu, cpDNA u rostlin

Jednolokusové jaderné kédovana DNA
* mikrosatelity a repetetivni sekvence

° geny
* geny vazaneé na pohlavni chromosomy
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Heterozygozita (He) (= genova diverzita) 1 - Zpii
Zjisténa (H, ) x ocekavana (H,) i=1

Mala (nizsi) heterozygozita = mala diverizta (inbreeding)

Vyssi heterozygozita nez o¢ekdvana = an isolate-breaking effect (the mixing of
two previously isolated populations)

Alelova diverzita - Allelic richness

A = Pocet alel vSech lokusti / pocet vSech lokusu

Celkovy pocet alel daného lokusu je citlivy na velikost vzorku (malé populace),
dulezity ukazatel dlouhodobého evolucniho potencialu populace — proto byla
zavedena velicina , allelic richness”

Efektivni pocet alel — pocCet alel, ktery by vyustil v pozorovanou heterozygozitu

Podil polymorfnich lokust — zavisly na velikosti vzorku, vétsi = vétsi
pravdépodobnost detekce vzacné alely
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m Geneticka diverzita mezi jedinci
X : : -
TABLE 11.2 Gene Frequencies at Five Polymorphic Loci in the Club Moss
Lycopodium lucidulum

"’TLVE":Z” Locus Allele Woodridge, CT Litchfield, CT Binghamton, NY New Lebanon, NY
i | PGM
a 0.00 0.00 0.50 0.00
b 0.86 1.00 0.50 1.00
c 0.14 0.00 0.00 0.00
PGI-2
0.68 1.00 1.00 0.75
0.32 0.00 0.00 0.25
G6PD-1
0.93 1.00 0.82 0.91
0.07 0.00 0.18 0.09
G6PD-2
1.00 1.00 0.50 1.00
0.00 0.00 0.50 0.00
LGGP-1
a 0.50 0.50 1.00 1.00
b 0.50 0.50 0.00 0.00

——

Source: Levin and Crepet 1973.
1 monomorfni 1 polymorfni

PRINCIPLES OF CONSERVATION BIOLOGY, Third Edition, Table 11.2 © 2005 Sinauer Associates, Inc.



y Geneticka diverzita mezi populacemi

Jens Clausen - zakladatel moderni ecologické genetiky, termin ekotyp
Genetic structure of ecological races (Clausen and Hiesey 1958)
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g Heterozygozita a mezipopulacni diverzita

Evnov SSSSSSSS

l\K%' TABLE 11.4 Mean Total Heterozygosity (H;) and
g Proportion Due to Among-Population
St Differentiation (Dp;) in Several Major
oo mozvoue Taxonomic Groups
Number Number
Taxon H, of species D,; of species
Vertebrates
Fishes 5.1% 195 0.135 79
Amphibians  10.9% 116 0.315 35
Reptiles 7.8% 85 0.258 22
Mammals 6.7% 172 0.242 57
Birds 6.8% 80 0.076 16
Invertebrates
Insects 13.7% 170 0.097 46
Crustaceans 5.2% 80 0.169 19
Molluscs 14.5% 105 0.263 44
Others 16.0% 15 0.060 5

Source: Ward et al. 1992.

PRINCIPLES OF CONSERVATION BIOLOGY, Third Edition, Table 11.4 © 2005 Sinauer Associates, Inc.
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Vyznam genetické diversity v praxi

-Mayové - monokultury kukufice - choroby/skugyllerpze »q. ’;’».& ".L.
N 4 é: “ ,' % m( .\ d
Irsko &]@46) Phytophtora infestans u brambor N o BRI - |
1 - A TN 1 . . 2 I-‘.f::l

USA (1970) - kukufice x Helminthosporium maydis
T typ CMS ve vazbé na gen nachylnosti
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Ef Geneticka eroze (drift a shift)

EVRI
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2 L > £ L

RR 3 RR RR
Rr Only 5 of Rr Only2of pgR RR
& 10 plants 10 plants
é%, 3 leave 5 E% . leave 3
rr RR GM RR rr GM RR RR
Rr Rr RR RR
RR Rr rr RR RR
RR Rr Rr Rr RR RR
Generation 1 Generation 2 Generation 3
p (frequency of R)=0.7 p=0.5 p=1.0
q (frequency of r)=0.3 qg=0.5 q=0.0

Copyright & Pearsen Education, Inc., publishing as Benjamin Cummings.
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. Total number of alleles
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(data from Roussel et al. 2005)

480 wheat varieties, 39 SSRs, 1840-2000

Nersting et al. 2006

nordic oat varieties, SSR + morphology

e =2 2 o
T 39

Diversity index

o
i

Nei's diversity index
over SSR data
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DOL 10.1007/:00122-009-1252-6

ORIGINAL PAPER

Genetic diversity trends in twentieth century crop cultivars:
a meta analysis
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Fig. 2. Model of trends in diversity of crops from wild ances- 2 02
tors to modern cultivars. h

Genetic erosion reflected in pedigrees
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Fig. 1 Crop genetic diversity in the twentieth century based on an
unweighted (a) and a weighted (b) meta analysis of 44 publications.
I'he diversity in the decade with the lowest diversity was set to 100
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INVESTICE
DO ROZVOJE
VZDELAVAN(

PCoA 1l

Figure 4.12 Principal coordinate Axis | versus PCoA 2 of S5R allelic data. 8) Period Jaccessions,
b) Period 2 accessions, ©) Period 3 accessions, d) all 173 accessions [rom Periods 1-3. Dry seed
peas are symbolized with square, fodder peas with cross symbol. Ellipses represent dry seed pea

and flodder pea aceessions respectively. Period [ accesions are in blue, Period 2 green and Period 3
in red color.
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iene'ﬂcka diverzita a ohrozené druhy

........... Mo,mprlpade ohroZenych druh( kdy existuje jen mensi populace
“s'malym poctem jedinct se vzdy zjistila nizsi (v prdméru 65%)
genetickd diverzita nez v pripadé pribuznych neohrozenych druhd.

pocet alel/ lokus (A) heterozygozita (H)
Pes hyenovy (Lycaon pictus) 3.5 0.56
Pes domaci (Canis lupus f. familiaris) 6.4 0.73
Vicek etiopsky (Canis simensis) 2.4 0.21
VIk obecny (canis lupus) 4.5 0.62

| kdyZz se postupné obnovi velikost populace, geneticky zustava
poznamenana ,botlleneck efektem®



m Geneticka diverzita

EVROPSKA UNIE

% v o
" a ohrozene druhy
pr. Gepard
pocet  pocet polymorfismus H,
jedincu lokus( %
Gepard (Acinonyx jubatus) 55 52 0 0
6 155 3,2 0,013
Kocka domaci (Felis domestica) 56 61 21,3 0,082
Lev (Panthera leo) 20 50 12 0,37
MyS (Mus musculus) 87 46 20,5 0,088

Clovék 100 104 31,7 0,063
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m Hodnoceni genetické diverzity populaci

u Jednotlivé lokusy:
frekvence alel a genotypu
Heterozygozita (zjiSténa / ocekavanad)
Hardy-Weinbergova rovnovaha

Vice nez jeden lokus:
linkage disequilibrium
(mald populace, populacni botlleneck, spojeni
odlisnych populaci a vybér — vedou k
nenahodné asociaci mezi lokusy, zvlaste
vyskytuji-li se na stejném chromosomu
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™ Hardy-Weinbergova rovnovéiha

Godfrey Hardy
(1877-1947) anglicky matematik

throught mathematical modeling based on probability, they
concluded in 1908 that gene pool frequencies are inherently stable
but that evolution should be expected in all populations virtually all
of the time.

Wilhelm Weinberg
(1862-1937) némecky lékar
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~=.pouze systém dvou alel, znamena to Ze:
(Cetnost dominantni alely znacime p a recesivni q):

p+qg=1(tj. 100 %)

Pravdépodobnost vzniku:
homozygota dominantnihoje p x p
homozygota recesivniho je g x g
heterozygota je 2pq.
Celkové genotypové slozeni populace tedy lze vyjadrit s pomoci vzorce:

p*+2pq+qg*=1
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m Hardy-Weinbergova rovnovdha

EVROPSK,

X,
S?Dz‘fi\iﬁ.e |
0.6 -
0.4 - o
Punnettuv Ctverec pro
Hardy-Weinberglv zdkon
0.2 |
Females
0 A(p) al(q)
P~ AA  Aa
—= A
g (p) (P®)  (pq)
Males
Aa aa
a(q)

(gp) (g7
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Hardy-Weinbergova rovnovdha

Parent population:

e @ @ O
RA Rr r

Genotypes
Mumber of 320 160 20
plants
(total = 500)
Genotype 90 160 o
frequencies £op = 064 AR 2o = 032 Rr 20 = 0.04 rr
4l N [x2

Mumber of B0 R 160 R 160 r
alleles in

ene pool

total = 1,000)
Allele 800 200
frequencies 1,000 Gan 1,000 0z2r

p = frequency of R = 0.8 g=frequency of r= 0.2

(a) Gene pool of parent population

Cogmrighd O Feadecd B o amlon e puldado] be Fergemer, Ciamangd

Punnettlv Ctverec pro
Hardy-Weinberguv zakon

Females
A(p) al(q)
AA Aa
APY () (pg)
Males
a(q) aA aa
(ap) (¢%)

Frekvence A:
(p% + pq)

Frekvence a:
(9% + pq)
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@ Kdy plati Hardy-Weinbergova rovnovdha ?

Predpoklady (idedlni populace):

ROZVOJE

 Diploidni organismus

*  Probiha jen pohlavni rozmnozovani

« (Generace se neprekryvaji

*  Oplozeni je nahodné

* Populace je nekonecné velka

Nedochdzi k migraci jedincli, mutacim nebo vybéru



% Kdy NE-plati Hardy-Weinbergova

- rovhovaha ?

% +Nendhodné oplozeni - inbriding
== _Casto spojeno s malou velikosti populace a ndslednych pribuzenskym pdrovanim

INVESTICE
DO ROZVOJE
VZDELAVANI : - . . — : 5 :
Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Mutation Gene Flow Nonrandom Mating Genetic Drift Selection

-Plsobeni vybéru

Mutagen DNA D Self-fertilization
Riaos ~u
I

P

*Vznik mutaci
Velmi maly vliv na zménu populaci nebot’ mutacni rychlost je v rddu 104 az 108,

*Migrace (gene flow)
Genetické spojeni vice populaci vedouci k postupné homogenizaci

*Mala populace
Plsobeni ndhodnych zmén frekvence alel - vliv genetického driftu, asty pripad
ohroZenych druhi
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Vi Pokud existuji jen dve alely:
'« prodiploida: (p+q)? /p?+2pq+q*=1/
~« Pro polyploida plati polynomické rozsireni:

(p+q)=1
kde c vyjadruje stupen ploidie

Napf. tetraploid 4n ....(p+qg)*=1

Genotyp Frekvence
AAAA 0

AAAa 4p3q
AAaa 6p2qg?
Aaaa 4pg?

aaaa q*
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==' Hodnoceni statistické vyznamnosti odchylky od HW
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@ Pomocix2 testu (Pearsonuv chi-kvadrat test / test dobré shody)

EVROP!

uuuuuuuuuuuuuuuuuuuuuu

Prastevnik hluchavkovy (Callimorpha dominula)

Data from Ford (1971) Pozorovanim zjistény pocet

Example Hardy—Weinberg principle calculation

White-spotted Intermediate Little spotting

Phenotype (AA) (Aa) (aa) Total

Number 1469 138 5 1612
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5 Example Hardy—Weinberg principle calculation |
f"wﬂ
. White- Intermediate  Little spotting
Ph Total
enotype spotted (AA) (Aa) (aa) ota
Number 1469 138 5 1612

Realna frekvence alel:
p=p?+pg=1469/1612 + 138/(1612*2)= 0,954
qg=9%+pg=>5/1612 + 138/(1612*2)= 0,046

Neboli:
p =(2*AA + Aa)/2*total = (2*1469 + 138)/2*1612 = 0,954
q = (2*aa + Aa)/2*total = (2*5 + 138)/2*1612 = 0,046

Ocekavany pocet dle HW zakona
Exp(AA) = p*n = 0.954% x 1612 = 1467 4
Exp(Aa) = 2pgn =2 x 0.954 x 0.046 x 1612 = 141.2
Exp(aa) = ¢°n = 0.046% x 1612 = 3.4




gf Hodnoceni statistické vyznamnosti odchylky od HW

1 x2 test (vypocet hodnoty)
e | g (O - E)?
=) —
(1469 — 1467.4)? N (138 — 141.2)? N (5 — 3.4)?
- 1467 4 141.2 3.4
= 0.001 + 0.073 + 0.756
— (.83

Porovnani vypocitané hodnoty s hodnotou tabulkou —
volba df (stupné volnosti):
1 stupen volnosti
(pocet genotypu — 1 - /pocet alel-1/
= pocet genotypu — pocet alel).
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B Tabulka nékterych kvantili pro nékteré pocty stupnu volnosti:

EVRI

EVROPSKA UNIE
N /&

\

stupnu
volnosti

=

50

Yo,95

3,84
5,99
7,81
9,49
11,07
18,31
25,00
31,41
43,77
55,76
67,50

0,99

6,63

9,21

11,34
13,28
15,09
23,21
30,58
37,57
50,89
63,69
76,15

Df:1 stupen volnosti
(pocet genotypl pocet alel).

Pri 5% hladiné vyznamnosti pro 1
stupen volnosti je hodnota 3.84, a
jelikoz x2 value (0.38) je mensi,

plati nulova hypotéza ze populace je v
Hardy—Weinbergoveé rovnovaze

95% kvantil odpovida kritické hodnoté pro 5% hladinu vyznamnosti,
99% kvantil kritické hodnoté pro 1% hladinu vyznamnosti.
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100/100 100/75  100/75 75/75 100/75

iiiiiiiiiii -

pro konkurences:

westo Dle Leary et al. (1993) data pro frekvenci isozymoveho lokusu (mIDHP-1) u pstruha (Clark Fork, Idaho)

VZDELAV,

Genotyp Pozorovany pocet Ocekavany pocet dle HW  Chi-kvadrat hodnota
100/100 1 p°N=5.8 3.97
100/75 22 2pg=12.5 7.22
75/75 2 “N=58 3.58
Celkem 25 25.1 14.58

Ocekavana frekvence alely 100 = p = ((2x1)+22)/50 = 0.48
Ocekavana frekvence alely 75 = g = (22+(2x2))/50 = 0.52
Stupné volnosti (3 genotypy -2 alely ) =1

vypoctend hodnota x? (14.58) ve vétsi nez kriticka hodnota pro P<0.001. Proto je
pravdépodobnost tohoto rozdilu jen nahodou mensi nez 0.001.

Nasledné Ize tedy odmitnout nulovou hypotézu, ze analyzovana populace je v HW
rovnovaze pro tento lokus. (Je zde vsak vyznamny prebytek heterozygoti !)
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= Zobecneéni Hardy-Weinbergova zakona pro vice alel

fond v CR

NE

M« prodvéalely (p+q)®=1/p?>+2pq+qg2=1/

vani
nnnnnnnnnnnnnnnnnnnnnn

= * Pro tri alely:

(p+q+r)=1
kde c vyjadruje stupen ploidie

Genotyp Frekvence

AA p?

AA, r?

aa q?

AA, 2pr

Aqa 2pq

A,a 2qr
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estovani HW rovnovdhy pro jeden lokus se 3 alelami

N
‘\%‘ Genotyp Pozorovany pocet Ocekavany pocet dle HW Chi-kvadrat hodnota
3 100/100 4 p’N=2.1 1.72
x:m;;;; 100/81 6 2pq =9.7 1.41
poronoe 81/81 14 g2N =11.0 0.82
100/66 4 2pr=4.0 0
81/66 7 2gr=9.2 0.53
66/66 3 *N=1.9 0.64
Celkem 38 37.9 5.12

Ocekavana frekvence alely 100 ... p = ((2x4)+6+4)/2x38 = 0.237
Ocekavana frekvence alely 81 ... g = (6+(2x14)+7)/2x38 = 0.539
Ocekdavana frekvence alely 66 ... r = (4+7+(2x3))/2x38 = 0.224

Vzorek ma 6 genotypUl a 3 nezavislé alely, pocet stupni volnosti je 6-3 = 3
vypoctena hodnota x2 (5.12) je méné nez kriticka hodnota 7.82, proto lze
prijmout nulovou hypotézu, tj. analyzovana populace je v HW rovnovaze pro
dany lokus.
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sy V praxi — maly populacni vzorek a vice alel

fond vCR

Z| ﬁn X2 test se nedoporucuje provadeét je-li ocekdavana hodnota mensi nez 5
NaWc u malych vzorku je systematicky bias vzhledem k diskrétnim hodnotam genotypu

Genotypy
VZDELAVANI 100/100 100/80 80/80
Proto byly zaveden 21 19 0 0= 0.763 Y2 - 3.88
exaktni Fisher(v test (1935) (23.3) = (145)  (23)
X2 je vétsi nez tabulkova Mozné vzorky
Hodnota 3.84 coz vede k ‘ o
umulativni
odmitnuti nulové hypotézy. 100/100 100/80  80/80 Pravd&podobnost _pravdépodobnost X2
Y : o Ly 30 1 9 0.0000 0.0000 34.67
Avsalf Flslheruv Jel Ukazvujf’ Zev 29 3 8 0.0000 0.0000 25.15
|ze oCekavat odchylku vétsi nez 28 5 7 0.0001 0.0001 17.16
jsme zjistili v 8% (0.0823) 27 7 6 0.0023 0.0024 10.69
» . , , 26 9 5 0.0205 0.0229 5.74
pripadu. A tedy neodmitnuti 21 19 0 0.0594 0.0823 3.88
nulové hypotézy. 25 11 4 0.0970 0.1793 2.32
22 17 1 0.2308 0.4101 1.2
24 13 3 0.2488 0.6589 0.42
23 15 2 0.3411 1.0000 0.05



QUALITATIVE VARIATION
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evropsky
ialni

o Kvantitativni znaky

N

e Zalozeni polygenneée
 Veétsi vliv prostredi na projev jednotlivych gen(
* Nizsi heritabilita znaku
e Kontinualni distribuce projevu



m= Kvantitativni variace

Jedinci se odlisuji v reprodukci a prezivani (fitness)
napr. vek nastupu do reprodukce, pocet potomstva, vek

Typické kvantitativni znaky jsou vyska, vaha

0.04
0.03

0.02 ~

Frequency

0.01 4

O -
0 10 20 30 40 50 60 70 80 90 100
Height (cm)

Kvantitativni znaky jsou ovlivnény prostredim maiji tedy nizsi
heritabilitu nez znaky kvantitativni
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% Kvantitativni znaky (QTLs)

il 35F

Resistant Susceptible
25r i l )

20
15¢
101

Number of plants

43 46 49 52 55 58 6l
Resistances, production, etc....
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g Pusobeni selekce na kvantitativni znaky
E (a) Stabilizing selection (b) Directional selection  (c) Disruptive selection

OP Vzdélavi
pro konkurencesc

>

INVESTICE d 4 X 4+
DO ROZV(
VZDELAVA

Number of
individuals
with phenotype

¢ Selection ¢ Selection l Selection

>
>

Number of
individuals
with phenotype

y W\

® 2001 Sinauer Associates, Inc.,

Body size
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EVROPSKA UNIE
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Di

‘Metody hodnoceni genetické diverzity
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Isozymy (isoenzymy) — enzymy odliSujici se v
aminokyselinové sekvenci ale katalyzujici stejnou chemickou
reakci

first described by R. L. Hunter and Clement Markert (1957)
who defined them as different variants of the same
enzyme having identical functions and present in the same
individual.

This definition encompasses

(1)enzyme variants that are the product of different genes
and thus represent different loci (described as isozymes)
and

(2)enzymes that are the product of different alleles of the
same gene (described as allozymes).
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Number of isozyme patterns
1 i 3 4 5 6 7 8 9 10 " 12 13

Number of o < Alleles
ISOZYyme
Migration
! - . — - - | . e
i & [ [ - - | . | . - — 7 | enzyme
z - - - - 1| bands
! - o | A3
z - | | e | | | N | N | | O | | N | . A
1 L _— Ay
+
Genotypes Adhy Ahg AGAL ARy AjA, AjAL AGAy Mohy AAr AAs AjAy AAy AA;

B,B, B,B, BB, B.B; B,B; B,8; B8, B8, BB, B,8, BE; B8,
Frequencies (%)} 5 16 9 5 7 5 §5 21 2 5 12 2 7

o Estaae. Sy A% ' a7
rPH ¥4
B LS Y C ¢ bl i Sl ol T e A T
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== \/yhody isozymovych markeru:

ocialni
fond vCR

* Univerzalnost

* Jednoduchost stanoveni

* \lysoky polymorfismus

* Ko-dominance (moznost detekce heterozygot)

Nevyhody isozymovych markeru:

* Nutnost prace s Cerstvym materialem

e Zavislost na ontogenetickém stari a typu pletiva

* Vliv prostredi — problém porovnani mezi lokalitami, lety
* Limitovany polymorfismus

* Dostupnost priblizné 40 isozymovych systému



K%

iy
fond v CR
m ° ° V4 °
N Mikrosatelitni (SSR) repetice
uuuuu ,: tu:':l:e g e T ---- CGTT-TCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCACACACACACACACACACACACACACACACACAC---TCAG
VZDELA CGTT-TCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCACACACACACACACACACACAGH-mrmemreTCAG
— T w— - ‘_-- CGTT-TCTCTCTCTCTCTCTCACACACACACACACACACTCTCACACACCACACACACAATACACACACACA-TCAG
— R s CGTT-TCTCTCTCTCTCTCTCTCTCTCTCTCACACACACACACAC TCAG
- -
Crop |Nr. Nr.DNA(Name PSMAD-270|PSAD-9 [PSAM-14 [PSAM-237 278
107 [oooo1 [N Détenicky Zluty velkozrnny 270 360 460 330 170
LO1 100002 2 |Klatovsky zeleny 260 360 450 330 150
LO1 100003 3 |Liblicky bastard 270 360 460 160
L01 [00004 | 4 [Miion zeleny 280 330 450 220 170
LO1 100005 5 |Milion zluty 260 330 450 330 170
LO1 100006 6 |Slovensky expres 260 360 450 330 170
LO1 {00007 7  |Slovensky konservovy 270 330 450 330 160
LO1 100008 8 [Viktoria 75 260 330 450 330 170
LO1 100009 9 |Vikioria 800 280 330 450 220 160

Vyhody:

vysoky polymorfismus, ko-dominance




gf Mikrosatelitni markery - detekce
=
1 1) Elektroforeticka separace

~ fragmentu (odliSeni cca 8-10 bp),

.~ 2-3% NuSieve agar6zovy gel, 10- — e
e 0 & ygel, - CACACACACACA -----------
12% PAGE ________ CACACA ______________________

-------- CACACACACACACACA - C
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Mikrosatelitni markery

automaticka fragmentacni

Syringe drive

Syrinpe
Gal Pumg button

Tray bution

B

Buffer reservolr

LED Status indicaftors

analyza

e—
|
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V" Heat plate

DY L =)
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Mikrosatelitni markery

Vyhody:

nnnnnnnnnnnnnnnnnnnnnn

vysoky polymorfismus — multi-alelismus

ko-dominance (moznost detekce heterozygotniho stavu, smési)
jednoduchost aplikace metodiky

Mapovatelnost — znalost pozice (lokusu)

Di OZVOJE
VZDELAVANI

Nevyhody:

* homoplasie, vysokda mutacni rychlost (10— 10 na lokus a generaci)
e prenos mezi druhy neni zcela mozny/ aplikovatelny

e pro de novo vyvinuti - potreba sekvenovani, obohacené knihovny

e presnost odectu alel
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1500 —
w==. * Minisatelity = z
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* AFLP a varianty
* |SSR
* |RAP




= Lokus specificke
o Retrotransposon-based insertion
polymorphism (RBIP)

-
empty site: red * "'/.

occupied site: green  /

\ | Scottish Crop }) W N SR FIRTR
UNDEE Research Institute
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gg;gf;fkv Clovék Simpanz gorila orangutan gibon
fond vCR | | | | |
= 1 — + element . v = Elovék
L3 L
— - . - - element v e Simpanz
gorila
Clovék Simpanz gorila orangutan gibon orangutan
| l | | l
gibon

L2

- s . 7 | | | | ¢
25 20 15 10 5 milidny let
¢lovék Simpanz gorila orangutan gibon
| | I | I
L3 > obsazené
element s )
PCR amplifikace
_— prazdné

_ ”
misto (- )

Inzerce retrotransposonu jako fylogeneticka znacka
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Alu- elementy a lidska diversita

& o & o8
R e e ol & . ey A5F
31 copies Yot ] e ) CF (o F o \‘1_‘_,5}'
35 copies Yobal2 o —

78 copies Yed | B Mya
2,640 copiea Yol
1852 copies Yeé [ﬁ] [ﬁ]
168 M@
Ancesird population
2200000 copies Y ———af o 57 4 EMp I%]

40000 ocpres Sg1

3B My [%]ﬁ]
. BEER @
e BEESE @

SE0E50
e

50000 copres  Sx&J
Dimenc phoss Subpopulstion A Subpopulation B
Mcnomeno phass @ Monomarrhic Alu dament
O Alu-nz=rtion polymarphiam
0 Population-spedfic Alu element
0 De rove Alu nserion
a N
Er | Al emament |

. RN [T R T ] TTTT




== Retrotransposonové markery

Vyhody:

nnnnnnnnnnnnnnnnnnnnnn

Di OZVOJE
VZDELAVANI

* Abundatni slozka eukaryotickych genomu
* Dominantni (IRAP/SSAP) / ko-dominantni markery (RBIP)
* Rychla aplikace na nové druhy

Nevyhody:

e Dominantni markery (IRAP/SSAP) nepresné pro fylogenezi —
* vhodné pro studium vnitrodruhové diverzity

* Ko-dominantni (RBIP) — presné, ale naro¢né na vyvoj



Library creation/QC GAll sequencing by synthesis
(single and paired end)
400

300

. \

Data Collection Assembly

HRDERREPREEERT

Genotyping technology is changing rapidly and
markers are no longer limiting




K% Popis fenotypového projevu -
A subjektivita/objektivita hodnoceni

Semeno-barva v plné zralosti

. svétlezluta

. Zlutortizova
voskova/dvoubarevna
Zlutozelena
Sedozelena
tmavozelend
svétlehnéda

hnéda

cerna

uuuuuuuuuuuuuuuuuuuuuu

©®ONOU R WN R

Ciselné zhodnoceni priimérnych
pozic souradnic L,a,b v CIE-LAB

C barevném prostoru (3D)
Aphwidons

AEa,b

; epenins COlOur deviation:
g Foo ‘f AEa,b=(AL2+Aa2+Ab2)1/2
- GMIYK
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=
i Example of fruit shape and fruit color

Phenotyping as an objective and archived resource:  Tomato Analyzer
weree | (Brewer et al., Plant Physiology, 2006, 141, 15-25; Darrigues et al., 2008 J.
VZDELAVANI

Amer. Soc. Hort. Sci. 133:579-586)

In many cases tools all
ready exist to collect high
quality objective
phenotypic data
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% Single Nucleotide Polymorphism - SNPs
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VORAS ExaSeqaadanal 191 bIxbos.qle
a G CCCAaGTEGICCTT A

310 320
" CBC ATGG AC CA GTCEE

qunzygnys C
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