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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



AFLP

Amplified Fragment Length Polymorphism
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AFLP

Amplified Fragment Length Polymorphism
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Nevyhody
anonymni marker

asymetrie v pravdépodobnosti ziskani
a ztraty fragmentu — ano/ne?

dominantni — nemoznost odlisit
homozygoty od heterozygotl

subjektivita pri hodnoceni

neznama rychlost akumulace mutaci
(nemoznost pouzit molekularni
hodiny)

problematické (nemozné) pridavani
dalsich vzork(

objektivnéjsi hodnoceni

statisticky aparat k analyze dat
moznosti pfidavani dalSich vzork(

Nevyhody
druhoveé specificky marker

soucasna analyza omezeného poctu
lokusu

omezengjsi reprezentace ,,celého”
genomu
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ab: 26 (25.5%)

be: 32 (31.4%)

e substitucni zmény => modely

evoluce
e a7 desitky tisic lokus(

e studium neutrdlni i adaptivni
variability (selekce)
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Nevyhody
e neustaleny statisticky aparat
e neustalené laboratorni techniky
e RADseq: nulové alely a coverage
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Hodnoceni binarnich dat




e drobné rozdily v mobilité fragmentl — artefakty?

e fragmenty jsou nezavislé, tj. variabilita je dana
mutaci v restrikCnim misté (vznikem, zanikem)

e pokud je variabilita dana délkovou mutaci —
nerozpoznatelna kodominance (1 rozdil je kodovan
jako dva znaky)
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Error rate

pocet rozdilu

pocCet porovnavanych lokusu

S — o
36 - 4.65%
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stutter bands
+A/-A PCR artefakty
rozpozname falesné peaky (artefakty)

allele drop-out

e nulové alely

— mutace v priming site

— nekvalitni DNA zabrani amplifikaci jedné alely
e delsi alely jsou amplifikovany s nizsi pravdépodobnosti
e neskorované alely mimo obvykly rozsah



délka flanking region

délka repetice

lokusu
'

jedno- nebo
dvousloupcovy

format A d
A d 1 166 166 86 86 152 152 198 198 100 100
A d 1 166 166 86 86 152 152 198 198 100 100
A d 1 166 166 86 86 152 152 198 198 100 100
A d 1 160 166 86 86 152 152 198 198 100 100
B d 1 166 166 86 96 150 150 196 198 100 100
B d 1 160 166 84 84 150 150 196 198 100 104
B d 1 160 166 92 92 150 152 196 198 100 100
B d 1 160 166 92 92 150 152 196 198 100 100
B d 1 166 166 90 92 150 150 198 198 100 100
B d 1 166 166 82 82 150 152 200 200 100 100
B d 1 160 162 86 96 nd . 198 198 94 100
D d 2 152 160 86 96 152 152 198 198 100 100
D d 2 152 162 92 96 152 152 198 198 94 100
D d 2 160 160 -1 1 150 150 100 100
nazev populace T
outbredni (d) nebo chybéjici data

inbredni (h) individuum

Cislo skupiny
populaci



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 Bayesovské odhady, Mantelovy testy, prostorova autokorelace
e testovani specifickych hypotéz

e podobnost a evolucni vztahy identifikovanych skupin

e hybridizace

e puvod polyploid(



e FAMD

B) mikrosatelity
e MSA



e shlukovani— UPGMA ...
e neighbour joining (NJ) — minimum evolution+minimalizace délky
e maximalni parsimonie (MP) — kladistika (binarni data)
e strom
e nezakorenény x zakorenény (midpoint, outgroup rooting)
e kladogram x fylogram
e software

e tvorba stromd — FAMD, PAST, PHYLIP, PAUP, R ...
e prohlizeni stromU — TreeView, FigTree, ...



e Jaccardlv koeficient (Jaccard 1908)
a

a+b+c

e Dice koeficient (Dice 1945) = Nei & Li 1979, Sgrensen 1948

23
2a+b+c

e simple-matching” koeficient (Sokal & Michener 1958)

a+d
a+b+c+d




D,=1- Z vX,Y,

e Nei's standard distance 1972 Z z Ko s
{ 1w
D,=—1In

\/tg:zu;xa.)tg:gru?)

e Goldstein distance (1995) (5;,})2 = (px — ﬂY)E

* proporce sdilenych alel (Bowcock 1994) —D
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pocCet znakl muze byt vétsi nez pocet objektu
— tj. typicky pro RAPD, AFLP data...

nehierarchicka vizualizace struktury dat
vypocet matice vzdalenosti mezi objekty (Jaccard)

ordinacni diagram — prevedeni objektl do nového
prostoru na zakladé vzdalenosti mezi nimi a
maximalizace vysvéetlené variability

software — FAMD, PAST, R, CANOCO, SYNTAX, ...
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2x 4x 6xBx ye
yTVvvV G. anisophyilon 7
+ G. cracoviense
*  * G fleuroti /
* G. normanii ~ o
- G. oelandicum
¥ G pumilum
LI G. sterneri
> G. sudeticum
+ G. suecicum
e G. valdepilosum

Galium pusillum agg. — vybrani pouze diploidi
? liSi se diploidi ze zalednénych (N+Bl) a nezalednénych (CE) oblasti resp. mezi Bl, N a CE
regiony?



T. latifolia

T. angustifolia
T. x glauca
advanced hybrid

176 176
210 210
180 210
176 210

278 278
286 286
278 286
278 286

176 190
196 196
190 196
190 196

269 269
287 287
269 287
287 287

179 179
193 193
179 193
179 193

93| 93
101 101
93 101
93 101

Typha latifolia

Typha %glauca

Typha angustife

Hybridizace orobincl (Typha) v USA —T. Xglauca (F1) je invazni druh
Jaka je dynamika hybridizace? kfizi se F1 dale mezi sebou (F2) a/nebo zpétné s rodic. druhy?
Snow et al. 2010



e NJstrom
e vytvorte matici vzdalenosti ve Phylip formatu (MSA nebo FAMD pomoci exportu)
* spustte program neigbor.exe (¢ast baliku PHYLIP) ze stejného adresare jako je matice

e vznikly strom (outtree) zobrazite pomoci TreeView nebo FigTree

2. vytvorte PCoA diagram zalozeny na Jaccardové distanci
(AFLP) nebo D, /POSA (SSRs)

o AFLP
* importujte 0/1 matici do PAST
e obarvéte vzorky podle tfi hlavnich skupin, vytvorte PCoA diagram
e alternativné udélejte PCoA ve FAMD (po definici skupin v Group Manager)

e SSRs
e upravte matici z MSA do formatu CSV (text oddéleny stfedniky — pomoci Excelu)
* v R spustte upraveny ,skript“, ktery udélad PCoA a nakresli biplot
e alternativa: nactéte distancni matici do PAST a vytvorte PCoA diagram za pouziti volby ,,User similarity”



e vysledkem je zjiSténi optimalniho poctu clusterd, tj.
yrealnych populaci a rozrazeni vsech individui

e v ramci populaci (clusterd) jsou lokusy v H-W a linkage
ekvilibriu (resp. jedinci jsou rozrazovani do populaci tak,
aby tohoto bylo dosazeno)

e mixture — kazdy jedinec do prave jedné populace
e admixture — pravdépodobnostni rozfazeni jedince do vice populaci
e software

e BAPS 3.2 — Bayesian Analysis of Population Structure (Corander et al.)
(stochastic optimization)

e STRUCTURE (Pritchard et al.) (MCMC)



BAPS v6

R BAPS 6.

Closing this window will end the execution of the program.
However, it iz recommended that yon uwuze *Exit’ on the “File”
menuw of the main window or use the close—-button in the upper
right—hand corner of the main window to exit the program.

Tools  Help

=) Input maximum n ;I_Iﬂ

Input upper bound to the number of populations (possibly multiple values):
t2222222222333333333344444444445555555555

Population mixture analysizs

Clustering of individuzls Spatial clustering of individuals

Clustering of groups of individuals Spatial clustering of groups

Trained clustering Clustering with inked loci

Population admixture analysis

Admixture bazed on mixture clustering Admixture hazed on pre-defined populstions

Data File: BAPS Zu tut
Qutput File: Dhinstallolekulara software\BAPS Bhout.txt



Cluster 5: {120, 121, 122, 123, 124, 125, 126, 127, 128, 129,
130, 131, 132, 133, 134, 135, 136, 137, 138, 139,
140, 141}

Changes in log(marginal likelihood)

in

OO WNEQ

7:
8:

1
-36.9
-24.4
-36.0
-23.0
-42.6
-45.0
-19.4
-28.9

2
-21.
-12.
-31.
-16.
-37.
-39.
-12.
-26.2

WUIoO U1lowo

3

coooooo0oO

if indvidual i1 is moved to group j:

4

-8.
-21.
-30.
-29.
-28.
-29.
-23.
-24.

KL-divergence matrix in PHYLIP format:

5

Cluster_1
Cluster_2
Cluster_3
Cluster_4

Cluster_5

Probabilities for

0.000
0.182
0.270
0.324
0.225

5 0.66458
6 0.33542

0.182
0.000
0.214
0.256
0.216

number

0.270
0.214
0.000
0.275
0.385

0.324
0.256
0.275
0.000
0.381

of clusters

[eNeNoNeoNe)

8

ORPRPNUOWN

.225
.216
-385
-381
-000

5
-44.0
-34.9
-49.6
-33.5
-51.8
-49.1
-32.2
-44 .4

zmeéna likelihood modelu
pfi presunu jedince do jiné
skupiny

nepodobnosti mezi skupinami

pravdépodobnost modelu



Cluster 1

Cluster 2

Cluster 5

Cluster 2

Cluster 4

podobnosti mezi skupinami
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computed using point estimates of P.

1 2 3 4 5 6
1 = -42.6055 -90.4091 -62.0519 -25.8868 -119.1667
2 -42.6055 = -58.3355 -83.5292 -56.3593 -100.9015 1 1
3 -90.4091 -58.3355 = -114.9450 -64.8990 -54.0048 dlvergence mezi CIUStery
4  -62.0519 -83.5292 -114.9450 = -54.0265 -139.2714
5 -25.8868 -56.3593 -64.8990 -54.0265 = -77.1662
6 -119.1667 -100.9015 -54.0048 -139.2714 -77.1662 =

Average distances (expected heterozygosity) between individuals in same cluster:

cluster 1 : 1091.5688
cluster 2 : 1109.7404
cluster 3 : 1127.4684 H ili o ¥
cluster 3 - 1127.4084 variabilita uvnitr clusteru
cluster 5 : 1047.3957
cluster 6 : 1094.7986

Inferred ancestry of individuals:

Label (%Miss) Pop: Inferred clusters

1 110 ©) 1 : 0.002 0.003 0.005 0.985 0.002 0.002

2 111 () 1 : 0.332 0.037 0.140 0.421 0.062 0.008 Fwavdépodobnostpfﬁazeni
3 112 ©) 1 : 0.452 0.036 0.015 0.462 0.031 0.003

4 113 () 1 : 0.033 0.010 0.007 0.942 0.006 0.002 jedince dO clusteru
5 114 ©) 1 : 0.009 0.003 0.002 0.962 0.022 0.002

6 115 ©) 1 : 0.016 0.012 0.047 0.906 0.014 0.006

7 116 ©) 1 : 0.009 0.005 0.003 0.972 0.009 0.001

8 118 ©) 1 : 0.004 0.003 0.003 0.983 0.004 0.002

9 119 ©) 1 : 0.002 0.004 0.003 0.986 0.002 0.002

10 120 ©) 1 : 0.005 0.003 0.003 0.986 0.002 0.002



logaritmus pravdépodobnosti podobnost deltaK




e grafické znazornéni pravdépodobnosti
prislusnosti jedincu do jednotlivych clustert
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vyberte optimalni
zobrazte vami identifikované BAPS skupiny v PCoA diagramu

2. vyhledejte optimalni rozdeéleni do K skupin pomoci
STRUCTURE

exportujte data z MSA do formatu Structure

upravte matici tak, aby obsahovala Cisla jednotlivych ,druh’” jako populacni sloupec
(Typha_US_Structure_populcodes.txt) nebo pouZijte pfipravenou matici
spustte Structure s parametry 10 000 burnin/20 000 run pro K=1-6 s péti opakovanimi
sumarizujte vysledky Structure pomoci R skriptl Structure-sum

e jaké K ma nejvyssi LnP(D) ?

* ktera K maiji vysoky similarity coefficient?

e jaké K ma nejvyssi deltak?

nakreslete barevny barplot pomoci programu Distruct pro konvergujici K



binarnich dat



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

PCoA (+ grafické 3D zobrazeni)

AMOVA

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

exporty do jinych formatu dat

rada dalsich véci...
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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



pop . .
pop2 5 4.39386146533205 22.0833333333333

rarity-pops.txt

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 !]\0 M H

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")



01-3



e Population Mixture Analysis — Clustering of

individuals — BAPS format
e Specify populations (v souboru)

e |nput maximum number of populations (mozno
zadat rtizna cisla oddélena mezerou — probéhne
vice ,,runt“ s max. poctem populaci podle

zadaného cCisla

Elnput maximum number of

=10l x|

[nput upper bound ta the number of populations [pozs

|333444555555???8885991D1DED

Ok

Cancel |




14 lokality (Cislo urcuje, ktery jedinec je uz z dalsi lokality)

mixture analysis

0 5
datovy soubor




173}
Cluster 3: {25, 26, 27, 28, 29, 138, 139, 140, 141, 146, 147,

148, 149, 150, 151, 156,
186, 187, 188, 189, 190,
199, 200, 201, 202, 203,

Changes in log(marginal likelihood)

ind

O~ WOWNPEP

KL-divergen
1

-415
-507
-407
.782
.327
-583
.050

WO~NO U WN P
POOOOOO

Probabilities for number of clusters

8 0.9984
9 0.00160

1

61.
50.
22.
22.
22.

ce

5

160, 163, 165,
191, 192, 194,
204, 205, 206,

if indvidual i

2 3 4 5

0 -20.1 -77.6 -94.0 -0
4 -18.2 -69.4 -85.4 -0
5 -60.5 -29.7 -83.0 -64.8
9 -58.9 -28.8 -83.2 -61.3
3 -53.1 -28.7 -78.5 -61.0
matrix (Kullback-Leibler):

2 3 4 5 6
1.062

0.637 1.515

0.244 1.030 1.433

0.817 0.269 1.353 0.826

1.069 1.009 0.780 1.603 0.944
0.613 1.833 0.910 0.953 1.751

184, 185,
196, 198,
207}

is moved to

6
-67.1
-60.5

O O o

0.776

group j:

7
-125.9
-117.8
-70.6
-69.3
-65.7

8 v - 0

71.3 zmena likelihood modelu
-70.9 ve v . . e s
_130.4 pri pfesunu jedince do jiné
-126.6 5
-123.4 skuplny

podobnosti mezi skupinami

pravdépodobnost modelu



mixture, admixture

recessive allele model

independent allele frequencies

10 opakovani pro kazdé K (K=1-10...)

burn-in: 100 000

run: 1 000 000

dalSi zpracovani dat — Structure-sum, CLUMPP, distruct



SP-01-
SP-01-
SP-01-
SP-01-
SP-01-
SP-04-
SP-04-
SP-04-
SP-04-
SP-04-
SP-04-

EESESRERRRE

CAJOOI\)I\)I—‘I—‘OOOONI\JI—‘

popl
popl
popl
popl
popl
pop2
pop2
pop2
pop2
pop2
pop2

P RRRPRRRRRRERPR

P RRPRRPRRRRRERRERPR

P RRPRRPRRRRRERRERPR

PP OOOOFRPERRERERO

OO O0O0O0O0OO0O0OO0OO0oOOoO o

P RRPRRPRRRRRERRERPR

P RRPRRRRRERRERRRPR



ile — Change dir... (vybrat adresar s daty
o list.txt — je treba vytvorit a umistit do adresare s vysledky

output_f.1
output_f.2
output_f.3
output_f._4
output_f.5
output_f.6
output_f.7
output_f.8
output_f.9
output_f.10
output_f.11
output_f.12
output_f.13
output_f.14
output_f.15

NNMNNNNRRPRRPRPRRRPRRPRPR



22000
I
S
L]
amEn O

0 pravdépodobnost modelu
8
2 © o) LnP(D)
_ o Vs
- pocet cluster( (K)
-8 o
&

-23500
|

-24000
I

-24500
|



2 & £ . . .
\ A A . koeficient podobnosti
& . 7 7 7
. \ /\ mezi opakovanim pro dané K
s : (Nordborg et al. 2005)
o 7 S0 o
z &1 . vs
z v ] } pocet cluster( (K)
= I I I I I I I I
2 3 4 5 5 7 8 g



(Evano et al. 2005)
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® NEKOIIK VStupnicn SoOuporu (umistene v jeadnom aaresari
spolecné s distructWindows1.1.exe
e *.indivq (pravdépodobnosti pro jedince) :7 vsledky STRUCTURE
e * popg (pravdépodobnosti pro populace)
e * names (Cisla a jména populaci)
e * perm (nazvy barev pro bar plot)
e drawparams (parametry pro vykresleni)
e vystup — *.ps (post-scriptovy soubor) — Citelny napr. pomoci
Adobe Acrobat (Acrobat Distiller), Ghostscript+GSView nebo
http://view.samurajdata.se/



5 5 (0) 2 : 0.138 0.862

e * popq (pravdépodobnosti pro populace)

2: 0.119 0.881 62
3: 0.824 0.176 79
5: 0.155 0.845 5
18: 0.564 0.436 3
e * names (Cisla a jména populaci)
2 popl

3 pop2

5 pop3

18 pop4

e * perm (nazvy barev)

1 blue

2 yellow



Data settings

#define INFILE_POPQ
#define INFILE_INDIVQ

data.popq // (str) input file of population gq°s
data.indivq // (str) input file of individual g°s

#define INFILE_LABEL_BELOW data.names // (str) input file of labels for below figure

#define INFILE_CLUST_PERM data.perm // (str) input file of permutation of clusters to print
#define OUTFILE data.ps // (str) name of output File

#define K 2 // (int) number of clusters

#define NUMPOPS 4 // (int) number of pre-defined populations
#define NUMINDS 149 // (int) number of individuals

Main usage options

#define PRINT_INDIVS
#define PRINT_SEP

Figure appearance

#define FONTHEIGHT 6
#define DIST_ABOVE 5
#define DIST_BELOW -7
#define BOXHEIGHT 36
#define INDIVWIDTH 1.5

1 // (B) 1 if indiv q°s are to be printed, O if only population g-"s
1 // (B) print lines to separate populations

// (d) size of font

// (d) distance above plot to place text
// (d) distance below plot to place text
// (d) height of the figure

// (d) width of an individual



e prevést do *.pdf pomoci
e Adobe Acrobat (Acrobat Distiller) nebo
e Ghostscript+GSView (http://pages.cs.wisc.edu/~ghost) — freeware
e http://view.samurajdata.se/

-
- _
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