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(fragmentu)

e pritomnost (dominantni
alela/heterozygot)

* nepritomnost (recesivni alela)
e tj. skorovani 0-1
anonymni — nevime z jaké casti
genomu pochazeji
multilokusova — Casto zaroven

analyzujeme stovky lokusd, tj.
analyza pokryva ,cely genom*

RAPD, AFLP, ISSR...

binarni — bialelicka povaha lokusu

alelicka — zname frekvence alel v
lokusech, v populacich...

anonymni — nevime z jaké ¢asti
genomu pochazeji

multilokusova — nejcastéji analyza
malého mnozstvi lokust (5-20)

mikrosatelity (SSRs), isozymy



e divergence (% unikatnich fragment(, DW-index)
e F-statistika, R-statistika (mikrosatelity)
e testovani a zjiStovani prostorové struktury

 AMOVA

e F-statistika (odhady diferenciace), Mantelovy testy, prostorova
autokorelace

e testovani specifickych hypotéz
e podobnost a evolucni vztahy identifikovanych skupin
e hybridizace
e puvod polyploid(



e diverzita (% polymorfnich fragment(, index diverzity)
e divergence (% unikatnich fragment(, DW-index)
e F-statistika, R-statistika (mikrosatelity)

e testovani a zjiStovani prostorové struktury
e AMOVA

e F-statistika (odhady diferenciace), Mantelovy testy, prostorova
autokorelace

e testovani specifickych hypotéz
e podobnost a evolucni vztahy identifikovanych skupin
e hybridizace
e puvod polyploid(



e selekce
® migrace
e geneticky drift

e reprodukéni systém, inbreeding, ...

Obr. 3.26: Piiklad rozlozeni variability u dvou genii (s alelami A,a a alelami B,b) v populacich
rozmnozujicich se riznymi strategiemi. A - pohlavni rozmnozovani, B - nepohlavni
rozmnozovani, C — samospraseni.




)

e vztah k velikosti populace, geografické poloze apod.
® rozmnozovaci systém —inbreeding, outcrossing rate
e jdentifikace bottlenecku (méné alel, zadné privatni alely...)

» software — FSTAT, MSA, Arlequin
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» reflektuje reprodukéni systém, recentni procesy (genovy tok,
velikost populace...)

» software — POPGENE, Arlequin, AFLPdat...

e divergence - vzacnost (rarity) (jak moc se populace odliSuje od
ostatnich, jak moc je unikatni)

® pocet (nebo %) vzacnych fragmentl (arbitrarni definice vzdcnosti)
¢ pocet (nebo %) unikatnich (privatnich) fragmentu
e DW-index (frequency down-weighted marker values)

» reflektuje historické procesy (dlouhodoba izolovanost...)

> software — AFLPdat...



Saponaria pumila, AFLP

Velikost H,,, ve vztahu k
maximalnimu zalednéni
na uzemi Alp

(Tribsch et al. 2002)



iky mutacim

’

e nizsSi hodnoty v nové vzniklych populacich (recentni Sifeni

Ranunculus alpestris, AFLP

distribuce DW-indexu ve
vztahu k maximalnimu
zalednéni na uzemi Alp

(Paun et al. 2008)




vysoka divergence
(napf. privatni &
vzacné markery,
vysoké DW)

nizka divergence

omezeny genovy tok,

prezivani in situ ve
velkém refugiu

vysoky genovy tok,
imigrace

FEY

bottleneck diky malym,
izolovanym refugialnim "'L"r’
populacim,

prezivani in situ v refugiu

bottleneck diky
dalkovému Sireni, e
imigrace

podle Tribsch et al.




e diverzita (% polymorfnich fragment(, index diverzity)
e divergence (% unikatnich fragment(, DW-index)
e F-statistika, R-statistika (mikrosatelity)

e testovani a zjiStovani prostorové struktury
e AMOVA

e F-statistika (odhady diferenciace), Mantelovy testy, prostorova
autokorelace

e testovani specifickych hypotéz
e podobnost a evolucni vztahy identifikovanych skupin
e hybridizace
e puvod polyploid(



PCO z 500 000 SNPU na lidech,
Novembre et al, 2008, Nature



F-statistika, odhady diferenciace

analyza molekularni variance (AMOVA)
Mantelovy testy (bézny, regionalni...)
prostorova autokorelace



ST/
e vzdalenosti

e delta mu—(6p)? D, (Goldstein et al. 1995)
* D,, —stepwise weighted genetic distance

software
» MICROSAT (Minch 1996), RSTcalc

» MSA — Microsatellite Analyser (Dieringer &
Schlotterer 2003)

e AFLP — dominantni marker, pouze neprimé odhady F-statistiky
e napf. Bayesovky model k odhadu F; (0 —theta) a F (f — inbreeding coefficient)

e odhad F¢; srovnatelny s AMOVA, odhad F velmi hruby s Sirokym intervalem
spolehlivosti
software

» HICKORY (Holsinger et al. 2002)



skupiny, populace a jedince

kolik procent celkové variability je

e mezijedinci v ramci populace

e mezi populacemi

e mezi skupinami populaci ...
vypocet F-statistik (F¢; analog)
software

e Arlequin 3.5 (Schneider, Roessli & Excoffier 2000)
e FAMD (Schliter & Harris 2006)



Source of Sum of Variance Percentage
variation d.f. squares components of variation
Among
groups 1 147 .449 1.22895 Va 7.28
Among
populations
within
groups 64 2288.706 7.00306 Vb 41.51
Within
populations 192 1658.710 8.63911 Vc 51.21
Total 257 4094 .864 16.87112
Fixation Indices

FSC : 0.44770

| FST : 0.48793 |

FCT : 0.07284
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genetické vs. geografické

e porovnani dvou matic - Mantel R},
e permutacni test = signifikance korelace

e korelace matice genetickych vzdalenosti a
matice tzv. distancnich trid

e série Mantelovych testi - Mantellv korelogram

e software — zt, Arlequin, R



Mantel R

vaﬂa*w LAY
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Phyteuma globulariifolium v Alpach (Schonswetter et al. 2002)



vypocet kinship koeficientt mezi pary jedincu, tj.
pravdépodobnost, ze dva geny nahodné vytazeneé z
kazdého jedince jsou identické

kinship koeficient pro dominantni data (Hardy 2003)

analyza vztahu mezi témito hodnotami a geografickymi
vzdalenostmi

permutace — testovani prostorove struktury
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Programy
e umoznuje efektivnejSi MCMC hledani v parametrovém prostoru 5 Structure
* nejlépe na malé datasety (ne mnoho lokus() s rovnomérné sebranymi > BAPS

jedinCi » Geneland

likelihood prior probability

P=0,05

ET T TN AT e




* dobré na prostorové spojita a geneticky malo
diferencovana data

E. Duskova, nepubl. Cernd et al. 2012 Cons Genet



Geneland - Graphical Interface
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geografické vzdalenosti spojl:
vikariance vs. LDD

e POPGRAPHS
* Dyer and Nason (2004)

e dyerlab.bio.vcu.edu/software/

testy spoju mezi regiony (Escobar Garcia et al. 2012 Mol Ecol)

Fig. 3 Range connectivity among discrete geographic regions (their designations R1-R13 are indicated) in diploid Senecio carniolicus.
(a) Population Graphs network illustrating the genetic covariance structure among regions based on AFLP fingerprints; connections
between regions indicated in orange are stable edges (with a bootstrap support >50% given at the edges), other edges are drawn in
black. (b—) Range connectivity inferred from plastid sequence data using (b) reversible and (c) nonreversible models of geographic
diffusion between discrete geographic regions, the thickness of the connections being proportional to their support by Bayes Factors
(see text for details); decreasing posterior probability (shown in four classes from 0.05 to 0.19) of a region to be the ancestral area is . plast|d
indicated by increasingly lighter colours. Hatched areas in (a) to (c) as in Fig. 1. {:}W}\\




. moznost: Arlequin al2x.arp nutné rucne doupravit — nadefrinovat
skupiny BI, CE — viz vzor Gal2x_2groups.arp

2. Geneland

e analyzujte diploidni Galium AFLP data v programu Geneland (R-package)

e dataset = Galium_data_geneland.xls — z néj si vytvorte pozadované vstupni txt soubory:
soubor s 0/1 daty a soubor s koordinatami

e zvolte K 1-5, 100 000 opakovani, correlated allele frequency model

3. Populacni charakteristiky

e v programu MSA nebo FSTAT (pro dataset Typha) spocitejte vnitropopulacni diverzity, koeficient
inbreedingu a zjistéte, jestli je signifikantni

e populace = druhy




e diverzita (% polymorfnich fragment(, index diverzity)
e divergence (% unikatnich fragmentl, DW-index)
e F-statistika, R-statistika (mikrosatelity)

e testovani a zjiStovani prostorové struktury
e AMOVA

e F-statistika (odhady diferenciace), Mantelovy testy, prostorova
autokorelace

e testovani specifickych hypotéz
e podobnost a evolucni vztahy identifikovanych skupin
e hybridizace
e puvod polyploid(
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Table 3 Proportion of assignments of individuals of Vaccinium wliginosum to geographical groups inferred by strucTure analyses of AFLP data using ariror (Duchesne & Bernatchez
2002). Assignment of a plant to its group of origin was not allowed. Stringency level for assignment was set to log-likelihood difference > 2. D, average population diversity within groups

(14 populations represented by single individuals were excluded). Abbreviations of main group names: Beringian/ northern Canadian, Ber/N Can; east Canadian/Greenlandic, E Can/
Grl; north European, N Eur; south European, 5 Eur

Ber/N Ber/N Ber/WN ECan/ ECan/ ECan/

Can Can Can Grl Grl Grl MEur NEuw MNEuw SEur SEur SEur Not Mo. of
Assigned to Siberian  (Ber E} (Arctic) (Ber'W) (South) (East) (Central) (West) (South) (East) (Caucasus) (East) (West) assigned plants D +SD
Assigned from
Siberian - 0.02 0.02 —_ - 0.34 - - - 0.04 - - - 0.58 126 0.154 = 0.051
Ber/N Can (BerE) - - 0.77 0.05 - - - - - - - - - 0.18 39 0.155 = 0063
Ber/N Can (Arctic) 0.03 010 - 007 - 0ol 0.4 - - - - - - 0.7a 113 0.143 + 01032
Ber/N Can (BerW) (.12 003 016 - 0.01 - - - - - - - - 0.67 73 0.154 + 0,021
E Can/Grl (South)  0.02 - 0.03 0.02 - - 0.52 - - - - - - 042 a0 0.160 = 0.015
E Can/Grl (East) 0.31 - - - 0.0 - 0.04 - - - - - - 0.56 75 0.167 + 0.040
E Can/Grl (Central) — - 0.05 - 0249 0.03 - - - - - - - 0.63 76 0.150 = 0.021
N Eur (West) - = - = - = - - 0.01 0.71 - - - 029 168 0.140 = 0018
N Eur (South) - - - - - - - 012 - - - - - 085 43 0.100 + 0013
N Eur (East) - 0.01 - - - - - 0.74 - - - - - 0.25 By 0.166 + 0.021
S Eur (Caucasus) = - 0.18 - - - - - 027 - - - - 0.55 11 0.055*
S Eur (East) - = - = - = - - - 0.13 - - 0.08 0.79 48 0.100 £ 0,034
S Eur (West) - - - - - - - 018 - - - 021 - 0.6l 28 0.101 + 0016

Vaccinium uliginosum (Eidesen et al. 2007 Mol Ecol) > program AFLPOP



T. latifolia
T. angustifolia
T. x glauca
advanced hybrid
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angustifolio, T lafifolia, and putative F; hybrids from additional Collection Group 1 sites in Indiana, Wisconsin, and Minnesota; and (C) mixed populations
in Michigan (Collection Group 2) that included advanced-generationbackerossed individuals { AG/BC). Each bar represents a single individual. Locations
sampled are listed in Tables | and 2. Six 35K loci were used in these STRUCTURE analyses (TA 21 was not included).
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pocita pravdepodobnost prislusnosti jedince do jedé z
predem definovanych hybridnich trid

druh 1
e druh?2

* F1
e F2
e Bx1 (zpétny kfizenec s druhem 1)
e Bx2 (zpétny kfiZzenec s druhem 2)

nemusi byt specifikovano, co jsou Cisté rodicovské druhy
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» program Excel ...

» program Splits Tree



Structure

K-means Sl 52

28

Ranunculus kuepferi (Burnier et al (2009) Mol Ecol




074B
074B

074A
074A
074A
074A
102B
102B
102B
102B

074
074

kéddovani polyploidnich dat
e Stock et al. 2010 Evolution
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¢ zarazovane je

e BAPS-admixture based on pre-defined clustering

e admixture obdoba

Dixon et al (208) Mol Phyl Evol

Fig. 4. Admixture proportions of A brigantiaca individuals {mixed bars) with A. adfinis (full grey bars) and A. puberula (full white bars) pre-defined as parental genomes. In A
brigantiaca, the observed admixture coefficients (black lines) and their confidence intervals (light grey bar segments) as well as the maternal parentage (dark grey A. adfinis,
medium grey A. puberula) are indicated. The range of admixture coefficients from artificial additive profiles (see text for details) and their overall mean are indicated by a
horizontal light grey bar and the dashed line, respectively.

ince mozné predem roz€leni
prirazovani jako celek

adfinis
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Oxalis, nepublikovano




o Natural diploids
* In silico (auto)tetraploids
Natural polyploids

oV
o
X
©
<
o
@]
o

0.2
Leucanthemum pluriflorum, Greiner et al (2013) Ann Bot PCoA axis 1
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ale jaky je genotyp?)
e trialely —jedna z nich je dvakrat, ale ktera? (tj. hodnotime jako 3 alely +
chybéjici)
e dvé alely — kazda dvakrat nebo jedna trikrat? (tj. hodnotime jako 2 + 2
chybéjici)
e problém — velké mnozstvi chybéjicich dat
e alternativa — pocet alel urcen z plochy peaku (MAC-PR; Esselink et al. 2004)

autopolyploidi/allopolyploidi — polysomicka/disomicka dédi¢nost
nulové alely?

software umoznujici analyzu ruznych ploidnich drovni — SPAGeDi,
TETRASAT, BAPS, STRUCTURE, GenoDive, PolySat...



do vypoctu odhadu

* kazda alela ma stejnou frekvenci byt vicekrat (SPAGeDi - polysomic
inheritance) - nadhodnoceni frekvence vzacnych alel

e alela s vyssi frekvenci ma vétsi Sanci byt vicekrat (GenoDive - polysomic
inheritance) - kruhovy argument

e ignorovani genotypu s chybéjicimi alelami, k vypoctu pouZity pouze Uplné
genotypy (StAMPP, atetra, TETRASAT) - odchylené (biased) frekvence alel
- problém u mdlo variabilnich lokust - mnoho nelplnych genotypUl a
odhad zalozeny na malém poctu dat

* pouziti fenotypl misto genotypl k vypoctu - ML (PolySat, GenoDive)
e chybi detailni simulace téchto pristupt



Populacni diferenciace

F<; - jednoduse rozsifitelné na autopolyploidy s disomickou dédicnosti

pocitano na zakladeé frekvence alel, tj. je témér nemozné pocitat F-
statistiky u polyploid{

pokud Ize spolehlivé odhadout frekvence alel (vzacné pripady) - stale
je problém s polysomickou dédi¢nosti
* GenoDive a adegenet umi testovat odchylky od HWE u polyploid(

e pokud je Spatny predpoklad polysomické dédicnosti (lokus je ve skutecnosti
disomicky) - nadhodnoceni vnitropopulacéni heterozygosity a podhodnoceni
divergence mezi populacemi - Gst), jediné Rho-st je nezavislé na ploidni Urovni a
typu segregace



tyto koeficienty nepoditaji s genotypy, ale fenotypy, tj. neberou v
Uvahu pocty alel - odchylky pfi srovnavani radznych ploidii
specielni koeficienty pro porovnani rlznych ploidii

* Tomiuk & Loeschke - proporce riznych typd genotypl/fenotypl

* band sharing measurement (Tomiuk et al. 2009) - sdileni béZznych alel

e Bruvo distance - sdilena presence/absence, délkova variabilita alel (GenoDive,
PolySat) - nadhodnocuje genetické vzdalenost mezi ploidiemi

tj. diky problému s allele dosage je lepsi pouzit distance, které
nevyzaduji uplné genotypy



e spustte program, pohrajte si s nim

 jaké jsou hodnoty jednotlivych parametru?

e K-means clustering
e na datasetu Galiumv R
e srovnejte s vysledky z BAPS z minule



binarnich dat



Fis
Nei’s F statistics

Weir & Cockerham (1984) odhady
e Capf (F), theta (F¢;) and smallf (F)

test HW ekvilibria (signifikance F )
e uvnitf populaci, globalné



5 4 4 2 (pocet vzorku-populaci, pocet lokusii, nejvyssi cislo alely, 2=alela ma 2 znaky)
NLGA1
NLGA3
NLGAS
NLGAG6

1 303 303 202 202
103 202 101 202
303 202 204 202
304 202 203 202
304 202 204 202
304 202 202 202
404 202 202 102
203 202 303 102
204 202 203 202
303 101 303 202
303 202 202 202
303 202 202 202
303 202 202 202
303 202 202 0
303 404 102 202

A BRABEAEDMOWWNNDNDNNDN PR



e Gene diversities and F-Statistics

e Per locus and sample
e Global statistics

e Testing

e Run — vysledky jsou
zapsany do souboru

File Options  Utilities  Biased dispersal Mantelise il Help

F-statiztics, Testing and Disequilibriurm I Caomp. among groups of samples |

Gene diversities and F-Statiztic

—Per locuz and sample statistics—————

[ Genotypic frequencies
¥ Mumber of alleles

[ Allelic ichness

V¥ Gene diversity

v Fis

Global statistics—————————————
[V Mei's Fstatistics

[V ‘wieir and Cockerham Fatatistics
[ Bho_st

™ Fst per pair of samples

—Tesling

Fstat for Windows

Genatypic disequilibrium |

Overall or for each sample————————————

£ MO tests
£ Tests between all pairs of loci

" Tests between all pairz of loci in each zample

Global Test

¥ Hardy Weinberg within samples

[v Hardy Weinberg overall zamples

|1 0o 2
|1 ] =

Population differentiation

MO test

" Test assuming H'W within samples

 TestMOT assuming HW within samples

O
R

[~ Painwize tests of differentiation

Mominal level for multiple tests———————————

I Hw tests per locus and sample
[F 54100 1400 141000

Mominal level for multiple tests——————
’7(‘ 5/100 140 141000

[~ Save Tables

e



srovnani populaci — parove F;
e Slatkin’s linearized [F/(1-F¢;)]

e Reynold’s linearized [-In(1-F¢;)]
e (op)?

HW-ekvilibrium (exaktni test)

Start
Rcmd (vyZaduje nainstalované R) — doplni grafy do
vystupu



i+ Arlequin 3.5.1.2 [C:/_DATA/prednasky,/analyza_dat/Budejovice,/testdata/Arlequin/arlequins
File Miew Options Help

| =] Open project ;_?View project ﬁ Wiewy results Eﬂ/\fiew Liog file @ Cloze project | l@'Rcmd | m Start m Pause E Stop |

F‘rcnjectl Structure Editor  Settings |Arlequin Canfiguratianl Project wizardl Import datal

Analysis of MOlecular VAriance (AMOVA)

Reset | Load | Save | v Standard AMOWA computations (haplotypic format)
AR LEGQUIM SETTINGS [~ Locus by locus AMOYA
(=3 9 Calculation settings — Amova settings

= . (3enetic structura [T Include individual level [T Compute populstion specific FIS'E

3 Detecting loci under selection Ma. of permutation:s: |1'3'U'3
23 Population cormparisons
“ {3 Population differentiation

- 2 Genotype assignment I Compute distance matrix j
B 3 Haplotype inference
L ELB algorithm Mumber of differert alleles (FST-like) j

‘. €3 EM algarithirn
B 23 Linkage disequilibridm
- @ Hardy-Wieinberg
“ 3 Pairwise linkage
- 1 Mantel test
- 1 Mismatch distribution
- t2 Molecular diversity indices
- 13 MWeutrality tests
~GFeneral settings




stromy (NJ, UPGMA) + bootstrap (prohlizeni v
TreeView)

PCoA (+ grafické 3D zobrazeni)

AMOVA

Shannonuv index (+ testy signifikantnich rozdilu)
statistika prouzkd (polymorfni, fixované, privatni)
zachazeni s chybéjicimi daty



vz3
vz4
vz5
vzZ6
vz7

vz8
x*

P P O O
OO0 O0O0PR PR
OOR PR OO
OO0 O0O0RR
RRGRGRE
OOR PR OO
OoORrROO
Oo0oOoOr OO

[Groups]

Al lData/skupl= vzl,
Al lData/skup2= vz5,
Al lData/skupl/popl=
Al IData/skupl/pop2=
Al lData/skup2/pop3=
Al IData/skup2/pop4=

*

OO0OO0OO0Okr Pk

vz2,
vz6,
vz1l,
vz3,
vz5,
vz7,

vz3,
vz7,
vz2;
vz4,
VZ6;
vz8;

vz4;
vz8;

vzl vz3

vz2 vz4

skup2

pop3 pop4
vz5 vz7

vz6 vz8




File Parameter Selection

Individuals in ... ¢ columne Presence |1_
& rows fbsence I':'_ Cancel

Arnbiguity I?_

Header presence for .., Iv individuals CipenFemark. I{_

L CloseRemark: I}_

IV Delimited data V' Include Groups EndofData I*_

ME: The input file ought not contain the charackers *<' ar ‘=,

e DataMatrix — Matrix Statistics .

Loci: 5
Data matrix size: 30 entries
Missing data: 0.00%

Write to analysis File?

Yes Mo




Options and Settings =10l x|

FPopulation diztance I [/0 ophions I [Unuzed] I Froject I Bootztrapping & Replicates I Wwieights
Diztance transformation I Trees I Conzensus rees I R-support I A0 A | PCo& | Allele frequencies
hiszing data replacement I 5 hannon scaling [Diz)Similarity coefficients

—[Dig)Similarnity coefficient Qk I
© docear

" Dice: Slenzen

™ SMC [Simple Matching Coefficient]
" Mei-Lif with 1= |5.000

' Euclidean®

™ Sguared Euclidean®

*diztance rather than similarity

[~ wihite similarity matrix to analysis file [where available)]
¥ ‘wiite distance matrix ko analysiz file

JC: Caleulate average coefficient from baw rany randanm draws [1]: |'| oo

e Analysis — Standard Similarity



vzorek]

vzoreks

yzoreks

e Trees — Principal Coordinate Analysis

. . Ya= 4,949954260% (Among Populations)
(S E u C | | d e a n d | St . ) Yh= 95,050035740% (Within Populations)

PhisT= 0.042499543

e Analysis —AMOVA Crrsssss / ‘..

Write results to analvsis file?

Yes Mo ®




Number of polymorphic bands found in group AllData: 4
Number of polymorphic bands found in group AllData/306: 4
Number of polymorphic bands found in group AllData/307: 3

e Analysis — Shannon’s index
x

I=1.936260028

vat(li= 0,072208329 (after Bowman & al,, 19697

Standard deviation= 0.2637 16076

Mote: *ariance is only meaningful if Frequencies are caloulated relative to entire daka matrisx!

Write to analysis file?




FAMD - Fingerprint Analysis with Missing Data 1.25
File DataMatrix Analesis  Trees Replicate Analyses  Yiew Options  Help

Load b PCod Vi

' ifg IEIAET,
Load from Clipboard ting PCad Viewer.
Save DataMatrix .done.
Impott. .. b flics

) ith b zcal ki d saving b ysiz output file... done.
celect Fils Mames p | with cunent sealing settings and saving o analysis output file...done

Expork Mexus

Turn log on Arlequin Project
Exit GenePop
MNTSysp

List of OTIs
SvnTax

hindes

Data [6 x 4] Stdlaccard

Skruckure

Hickorw (Mexus)
DFdisk
Phlip distance matrix




e File — Change dir... (vybrat adresar s daty)

number
01-1
01-2
01-3
01-4
01-5
04-1
04-2
04-3
04-4
04-5

pop
popl
popl
popl
popl
popl
pop2
pop2
pop2
pop2
pop2

oQ
(o)}
00

P P PP RP PP PR

(o e}
~
Ul

L R R

oQ
~
(o)}

P P PP RPRP PP R

(o e}
~
(00}

OO r OO Frkr O B+ O

(o e}
~
(o}

O OO OO kFr OO OO

oQ
(00}
w

L N e

oQ
(0e]
D

L R



popl
pop2
pop3
pop4

0.242718446601942
0.199029126213592
0.135922330097087
0.199029126213592

H 00 01

0.112621359223301
0.0941747572815534
0.0689320388349514
0.104368932038835

diversities.txt

e Diversity.boot ("AFLPdat.txt ", 1000)

observed diversity 95% conf.int.(lower bound) upper bound

sample
popl
pop2
pop3
pop4

0.112621359223301 0.0864077669902912
0.0941747572815534  0.0689320388349514
0.0689320388349514  0.0466019417475728
0.104368932038835 0.0760517799352751

0.139805825242718
0.118446601941748 div-boot.txt
0.0932038834951456
0.132686084142395



rarity-pops.txt

pop2 5 4.39386146533205 22.0833333333333
pop3 5 4.73310202869026 21.25
pop4d 4 5.37280146324264 24.4166666666667



Histogram of the number of pairwise differences within pop

04-104-4 4

082085 10 | Hs H M H

T
0 5 0 5 30

e Clones ("AFLPdat.txt", x)

(pocet raznych klonl v populacich, Dg — genotype diversity, effective number of genotypes)
Dg = n/(n-1) * [1 — sum (genotype frequencies?)]
Effective nb =1 / sum (genotype frequencies?)

sample n nb of genotypes genotype diversity eff. nb of genotypes gene diversity
popl 5 5 1 5 0.112621359
pop2 5 4 0.9 3.57142857142857 0.101941747
pop3 5 4 0.9 3.57142857142857 0.068770226
pop4 4 4 1 4 0.104368932



ructure at.tx
e Baps ("AFLPdat.txt")

e Popgene ("AFLPdat.txt")
e Hickory ("AFLPdat.txt")
e Nexus ("AFLPdat.txt")



[Data]
[[HaplotypeDefinition]]
HaplListName="List of AFLP phenotypes"
HaplList= {
1-S300-1
1011101010011211121111011100121110111011001211121121101111011110110
11112212111012111110111010101010011011011

2-S300-2
1011101010011111211110111001111011100100011111111101111011110110
111117111111011111110111010101011011011010

3-S301-1
1001100110010111211110111101111101011100011111111111111110011111
01100110101011101110111110101001001011010

4-S301-2
1001100110010111211110111101111101011100011111111111111110011111
01100110101011101110111110101011001011010

5-S301-3
1001100110010111211110111101111101011100111111111111111110011111
01100110101011101110111110100001001011010




SampleName=""S301"
SampleSize=6
SampleData= {
3-S301-1 1
4-S301-2
5-S301-3
6-S301-4
7-S301-5
8-S301-6
}
SampleName=""S302"
SampleSize=5
SampleData= {
9-S302-1 1
10-S302-2 1
11-S302-3 1
12-S302-4 1
13-S302-5 1

}

PR R R R

''S302"
''S303"
''S304"
''S305"
"'S306""
"'S307"

}

#Cidlina
Group={
"S310"
"S311"
"S312"
"S313"
"S314"




computations

%+ arlequin 3.5.1.2 [C:/_DATA prednasky/analyza_dat/Budejovice /testdata/arlequin,/arlequi

File Wiew Options Help

J 5 Oper project 7 Wisw praject |y View resutts B} View Log file () Close project | {8 Remd | [ stert [ Pause [=] stop ‘

=100

Projedl Structure Editor  Settings |Arlequin Configuraﬁonl Project Wizardl Impart datal

Settings | Analysis of MOlecular VAriance (AMOVA)

Resetl Load | Save |

~ARLEQUIN SETTINGS
= _. Calculation settings
1l @ Genetic structure

Detecting loci under selection
Population comparisons
2 Population differentiation

- Genotype assignment
& 2 Haplotype inference

ELB algarithm
EM algarithm

- Linkage disequilibrium

2 Hardy-wWeinherg
FPainvise linkage

2 Mantel test

3 Mismateh distribution

2 Malecular diversity indices
- 1 Weutrality tests

...Gen

eral settings

v Standard AMONWS computations (haplatypic format)

[T Locus by locus AMOY S,

— Amova settings

Mo, of permutations: |1 [ului]

r Compute Minimum Spanning Metwark (MSM) among haplotypes

I Compute distance matrix j

I Pairwize difference j

[~ Prirt distance matriz




Source of Sum of Variance Percentage
variation d.f. squares components of variation
Among
groups 1 147 .449 1.22895 Va 7.28
Among
populations
within
groups 64 2288.706 7.00306 Vb 41.51
Within
populations 192 1658.710 8.63911 Vc 51.21
Total 257 4094 .864 16.87112
Fixation Indices

FSC : 0.44770

FST : 0.48793

FCT : 0.07284




0.64 0.61

0.28 0.25 0.36

0.3 0.27 0.34 0.02

0.36 0.33 0.28 0.08 0.06

0.18 0.15 0.46 0.1 0.12 0.18
matice geografickych vzdalenosti

6

0.07

7.37 7.36

7.64 7.63 0.3

7.66 7.65 0.3 0.08

7.68 7.67 0.34 0.04 0.1

7.81 7.79 0.71 0.47 0.53 0.43

File B: geo.txt

Size of matrices: 6 X 6
Number of i1terations: 10000

Options: simple

Randomizing. ..
r = 0.489822
p = 0.000100 (one-tailed)




globalni miry

e diferenciace mezi jedinci (kinship koeficient pro
dominantni markery, Hardy 2003)

e variance, jackknife, permutace

e prace z prikazové radky
e vstupni soubor ve stejné slozce jako SPAGeDi-1.3.exe



31
31
31
32
32
32
33

END

yajugueisip 193od

//matice prostorovych vzdalenosti

M9

778
778
778
778
778

182
182
182
182
182

182
182
182
182
182

182
182
182
182
182

927
927
927

182
182
182
778

182
182
182
778

182
182
182
778

182
182
182
778

182
182
182
778

927

927

927

END



oncovky!
program sumarizuje vstupni data, stisknout ENTER
1 pro kinship coefficient
vlozit inbreeding koeficient (napr. 0.25)
134 (matice, permutace, jackknife)
ENTER (matice je v souboru), ENTER
vlozit pocCet permutaci
123 (frekvence pro kategorie, vSechny statistiky, matice)
3 (multilokusové matice a sloupce)
vystupni soubor otevrit nejlépe v Excelu



Max distance 0.1000 1000.0000 2000.0000 5000.0000 10000.0000 15000.0000
Number of pairs 306 38 113 213 456 498
Mean distance 0.0000 676.0000 1228.2124 3760.4883 7292.0658 12377.5884

Pairwise KINSHIP coefficients for a DOMINANT marker, assuming inbreeding coef=0.0000 (Hardy, 2003)

Locus 1 2 3 4 5 6

ALL LOCI 0.2699 0.1536 0.1556 0.1158 0.0635 0.0331
1 0.3257 0.0528 0.1953 0.0242 0.0167 -0.056
2 0.2362 0.0153 0.0561 0.0279 0.0421 0.006

3 0.3127 0.3375 0.3247 0.1141 0.0963 -0.06

4 0.2766 0.2369 0.1309 0.0632 -0.0767 -0.0871
Jackknifed estimators (over loci)

Mean 0.3389 0.2670 0.1751 0.1858 0.1288 0.1121

SE 0.0149 0.0222 0.0238 0.0180 0.0190 0.0154




I I |
| o < N o

(3sFueaW) JUBPID0D diysury

100

10

0.1

Distance (km)



e Genetic Data Analysis Software
http://courses.washington.edu/fish543/Software.htm

e Web Sites with Software for Population

Genetic Analyses
http://www.discat.unipi.it/BiolMar/utilities/progs.htm

e DNA laborator Katedry botaniky PrF UK

http://botany.natur.cuni.cz/dna
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Balloux F. & Lugon-Moulin N. (2002): The estimation of population differentiation
with microsatellite markers. Molecular Ecology 11:155-165

Jones A.G. & Ardren W.R. (2003): Methods of parentage analysis in natural
populations. Molecular Ecology 12:2511-2523

Selkoe K.A. & Toonen R.J. (2006): Microsatellites for ecologists: a practical guide to
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