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Purpose of this tutorial

To demonstrate how to download and

install Graphical GenoTypes (GGT)
software.

Explain how to organize and input data.

Explain the uses of GGT to visualize and
analyze genetic data.




GGT 2.0 Graphical Genotypes

Version 1 was released in 1999 as a free
software package for visualization of molecular
marker data (van Berloo, R., 1999).

The concept of graphical genotypes was
developed for plant breeding and plant
genetics (Young, N. D. and S. D. Tanksley.
1989).

The latest version (2010) has expanded
options for genetic analysis of populations
including diversity analyses and simple

3ssociation studies.
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Why GGT ?

A graphical representation of molecular
marker data can be an important tool in the
process of selection and evaluation of plant
material.

It enables the representation of molecular
marker data by simple chromosome drawing
in several ways.




Requirements

Software is in English, developed by
Laboratory of Plant Breeding,
Wageningen University, The
Netherlands (Van Berloo, R., 1999).

System requirements
Computer running Windows

Will take 5 - 10 MB of hard disk

space.
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Where to find...

Web |mages Videos Maps MNews Shopping Gmail more v

GO Ugle GGT2 graphical genoctypes Search

About 101 results (0.18 seconds) Advanced gearch
*§ Everything JMP Genomics Software Spensored link
| More www._jmp.comfgenomics Genomics, Microarrays or Proteomics JMP meets your analytics needs!

phical genotypes

name remains visible in the GGT title area; Modified GGT 2 program icon .... GGT stands for
aphical GenoTypes. A graphical representation of molecular ...

www.plantbreeding wur.nl/UKSsoftware_ggt_html - Cached - Similar

¥ | Show search tools

GGT2.0: Versatile Software for visualization and analysis of ...

Title: GGT2.0: Versatile Software for visualization and analysis of genetic data ... graphical
genotype (GGT), has been constantly adapted and improved. ...
library wur.nl/WWebQueny/wurpubs/364646 - Cached

www.plantbreeding.wur.nl/UK/software_ggt.html
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Click here to download the software




[ > Nangy » Downloads >[4 ][ SeornDownioods 0

Organize Mew folder EEN
,_1-:: Favorites Mame Date modified Type
Bl Desktop . Bin B/4/2010 3:27 PM File folder
& Downloads | Grafting GLue_files 8/11/2010 3:29 PM  File folder A
=] Recent Places L IMP 8/4/2010 3:40 PM File folder |
. Readme_EM.html 2/15/201011:19 PM  File folder
. Libraries ﬁ' AVSVideoConverter 8/11/2010 3:09 PM  Application
@ Documents 0 di-trial 8/1/2010 2:44 PM Application
o' Music 151 GGT2_Install 8/11/20101:02 AM  Application
le=| Pictures 23 IMPSTrial 8/4/201010:49 PM  Application
- i S e e e i
B Videos - F i = | "
File name: [EEIPRGEE] -
Save as type: | Application - |
'+ Hide Folders save | | Cancel |
4

Save to file ‘Downloads’
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Download Complete

GGTZ _Install.exe from www. plantbreeding.wur.nl

Downloaded: 107KE in 12 sec
Download to: CAUsers'\Mancy \Downloads GG T2 _Install .exe
Transfer rate: 8.99KBSec

| Cloge this dialog box when download completes

Run | | Open Folder | |  Close

p Smart5creen Filter checked thid download and did not report any
- threats. Beport an unsafe dowrjoad.

Click on run to start
the installation!




% GGT2-Setup Setup: Installation ﬂptnns‘ [l = o e |

| This will install GGT 2.0 on your computer. Select which optional things you
want installed.

Select components to install: GGT 2.0 {reguired)
example datafiles
Start Menu Shortouts
Launch GGT
Space reguired: 5.2MB
Cancel | Mullsoft Install Systgm ve. 41 Mext =

Check all boxes Click herel




EEGT:-setup T s Fﬂlder- = o |

| Choose a directory to install in to:

—Destination Folder

“WProgram Files (x88)\GGT2 Browse, ..

Space required: 5.2MB
Space available: 181.5GB

Cancel Mullsaft Inskall Sywstem vz .41 < Back Install

Last step click here!




What files should you get ?

. Computer » Local Disk (C:) » Program Files (x86) » GGT2 »

Organize *  Includein library ¥ Sharewith » Compatibility files ~ New folder

9 Favorites Name ) Date modified Type Size
M Desktop | examples 8/11/2010 718 AM  File folder
4 Downloads Wl example 3/28/2007 441 AM  Graphical Genoty... 1 KB
] Recent Places & got §/15/20101:23PM  Configuration sett... 1KB

ﬁ ggt2_manual 3/28/2007 4:41 AM  Adobe Acrobat D... 2100 KB

4 Libraries il Ggt22 242010544 PN Application 2458 KB
@ Documents Wl LISTER all 3/28/2007 4:41 AM  Graphical Genoty... 42 KB
J’ Music @ uninstall §/15/0101:23PM  Application 3 KB
k= Pictures || whatsnew 24200505PM  Ted Document 15KB
o Videos

T
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Example Data
L e —

o b Local Disk (C:) » Program Files (x86) » GGT2 » examples

@ smallggt

i library - Share with - Burn Compatibility files Mew folder
Mame : Date modified Type Size
@ alternative 3/28/2007 4:41 AM  Microsoft Office E... 15 KB
Bl cHrROMIL 3/28/2007 4:41 AM  Graphical Genoty... 11 KE
__| CHROM1.LOC 3/28/2007 4:41 AM  LOC File 12 KB
|| chreml.map 3/28/2007 4:41 AM MAP File 3 KB
Bl cHrROMZ 3/28/2007 4:41 AM  Graphical Genoty... 13 KB
| CHROMZ.LOC 3/28/2007 4:41 AM  LOC File 14 KB
|| chrom2.map 3/28/2007 4:41 AM MAP File 3 KB
Bl CcHROMZ 3/28/2007 4:41 AM  Graphical Genoty... 9 KB
|| CHROMZ.LOC 3/28/2007 4:41 AM  LOC File 9 KB
|| chrom3.map 3/28/2007 4:41 AM MAP File 2 KB
Bl Democpl 3/28/2007 4:41 AM  Graphical Genoty... 2 KB
|| LISTER.LOC 3/28/2007 4:41 AM  LOC File 39 KB
|| LISTER.MAP 3/28/2007 4:41 AM MAP File 6 KB
Bl LISTER_ all 8/11/2010 7:18 AM  Graphical Genoty... 41 KB
@ listerdean_ggt 3/28/2007 4:41 AM Microsoft Office E... 595 KB
3/28/2007 4:41 AM  Microsoft Office E... 14 KE



How to prepare data?

There are many options to prepare
data:

1) Build GGT from two sources, locus
and map data.

2) Export using an EXCEL
spreadsheet.

3) Alternative layout (for further
information see the manual)




1. Input Data - Building GGT files

From two sources:
Locus Data i susydwing, s wac

Map Data File Edit  Export Statistics  Marker Selec
||i' s ||m M = il ||E:grn:+up2 ME
Bl Display Graphical Genotypes Il GGT\Image | £} Data Sort, View, Edit | %

File | Edit Export Statist

(& Load GGT data
Recently opened k
E Save GGT data

"-E‘ E-Lllld GET FilE.. M




a) Locus Data

This file was used as input for the JOINMAF mapping scoftware
use the BUIL GET FILE cpticn to merge '".loc'" and ".map' files inteo a
.ggt"' file

T

Fri, 10 Jan 1997, 11:54
groeuping file: mylvunig.grp
criginal file: mylvunig.lec
linkage group: 1

LEE TR TR TR T

lvuniq—ﬂ

names =
popt = RIG
nlec = 72
nind = 103

E42ZM32-231%1
aaaaa —ca—a caccc aacca cacac caaca asaca cocca accaa acocca
caaac aaaaa accaa acccc accaa cccac acaaa CAaccc caaaa ccaac
coo

E33M61-740
aaaaa aaaca cCaccc aacca aacac caaca caaca acaaa acacc accaa

CaZ-aa acaaa acCca CCoCoC adcCaa accaC accaa Ccaaca Ccaaaa Ccaaac

The locus file is a plain text file (txt).
A = Parent 1, B = Parent 2, H =
heterozygote;, C = B/H; D = A/H
(MAPMAKER FORMAT)




b) Map Data

; enetic map file of a Barley RIL populaticn
: chromosome 1

chrom 1

E33M55—508 0.0

E39Me1-574 1.8

E35M48-228 4.0

E33Me1-740 14. 6

E35M54-93 l14.6 _
E41M40-112 20.7

E4ZM51-267 23.3

E4ZM3Z-231#1 26.5

E42M40-287 28.5
E33Me1-120 29,2
o 28 0

e R X e e DS v ]

The map file is a plain text file as well
(MAPMAKER Output). It lists, in two
columns, markers and their map
positions.




To merge both sources of data

| {

\urmodiied {madied [help |

[ Create a separate file for every group/chromosome

Load rkermaps‘ Load Locus data ’ﬂ’[‘u’lergedata‘ ﬁReset‘ ﬂ_ﬁlﬂse ‘ XCancel‘

Click here to insert map data

Click here to insert locus data



Loading marker maps

Type

MAP File
MAP File
MAP File
MAP File

3

[™ Open as read-only

in: | |, examples j = B cf B

Mame B | Date modified
D chroml.map 3/28/2007 4:41 AM
D chrom2.map 3/28/2007 4:41 AM
D chrom3.map 3/28/2007 4:41 AM
|| LISTER.MAP 3/28/2007 4:41 AM
4 L)

File name: || j

Files of type: Imap files *map;”.dm1;”.dmZ)

—.
==—m| @l open

Select
one file

click on



Loading locus data

o x
| Ope
Look in: [} examples x| = EE
e_‘ Mame Date modified Type S e I e Ct
“?% '] CHROML.LOC 3/28/2007 4:41 AM  LOC File
|| CHROM2.LOC 3/28/2007 4:41 AM  LOC File f - I
- | | CHROMZ.LOC 3/28/2007 4:41 AM  LOC File one riie
Desktop | |LISTER.LOC 3/28/2007 4:41 AM  LOC File
Libraries

e And

e J y. = click on
File name: |cHROM1.LOC ~| Open
Files of type: Ilnc:us | Cancel | Open

[T Open as read-only




L al

Marker names & positions

Locus / GGT file

[T chrom 1

[ *m488 0.0
[]*g4715a 0.0
[ =w372 0.0
[ =wiloo 3.1
[ =wa43 3.8
[]*g3786 9.7
[ =w348 11.8
[]#*wi1l3 13.3
[ =w203 16.6
[]*g3829 18.1
[ *m235 21.8
[l *=w265 24.3
[ *=wi163 25.0
[]*wi1ll 28.2
[ =wi192 28.2
[ =wg2 28.2
[ =w1l5 28.2
[ *=wils 29.1
[1*m253 38.9
[] *w423a 42.0
[ =wB3 45.5
[ *wlo 46.9
[ =w342 48.4
[ *=w133 51.5
[l *gapB 53.9
[ *w72 54.8
[ *w201a 66.3

Load marker maps |

-

*g4532 BAAAAAABBABBBBBAAB-BEBEBEBBEBB--BEBBBAAB
AABBBABBBBAABA-BBABBABBEBBBAAAAB--BBBBBBA
BABBABBABBABABB-BBAABA-BA

*g4133 BAAAABABBABBBBBAABABEBEBEBEBBB--BBABBAAB
BABBBABBBBAABA-BBABBABBEBBBAAABBBBEBBBEBBBBA
BEABBABBABBAAABB-BAAABA-AA

w398 BAAAMA-BBABBBBBAAB-BEBEBEBBBBBBBBABBAABB
ABBBBABBBAABBBBBABBABBBBBAAABBEBBBEBBABBA
BABBABBABAAABBA-BBAABABBB

*m216 BAAAAB-BBABABBBAABABEBBEBEBEBEBEBEBBBABBAABB
BEBBBABBBBAABB-BEBABBABBBBBAAABBEBEBBBBABBA
BA-BAABABAAABBA-BBAABABAB

w139 BAAAAMA-BBABABBBBAB-BEBEBEBBBBBBBBABBAABB
BEBBBABBB-AABBABBAABABBEBBBAAABBEBBBBBABBA
BA-BAABABABABBAABBAABABAB

w148 BAAAAMA-BBABABBBBAB-BEBEBEEBEBBEBEBBBBABBAABB
BEBBBABBB-AABBABBAABABBEBBBAAABBEBBBBBABBA
BAABAABABBBABBB-BBAABABAB

*w238 BAAAAA-BBABABBBBAB-BEBABBBABBBBABBAABB
BEBBBABBB-AABBABBBAAABEBBBBAAABEBBDBBBEBBBA
BAABAABABBBABBB-BBAABABAB

*m251 BAAAAB-BBABABBBBABABAABBBABBBBABBAABDB
BEB-BABBB-AABB-BBBA-ABBBBBAAABEBBEBEBBBBBA
BAasBAABABBBABBBABBAABABAB

4

" unmadified { modified | help |

[T Create a separate file for every group/chromosome

Load Locus datal "t Merge data | 4 Resget | ﬁ_glose |

XK Cancel |

Click on merge data




ﬂL Save As
Savein: H examples j = ﬁ EH~
E%—al Name | Date maodif... | Type |~ | Size Tags
S Wl cHROML
Wl CHROMZ
q W CHROMZ
Desktop Bl Democpl
m Bl LISTER_all
Jacob Schleappi
Cmﬁzta'
A
Network

File name: I CHROM1

;I Save

|GGT format (*.aat) Bl

Save in the same folder as your

original data files using *.ggt format



B

Build GGT file

=]

Marker names & positions

Locus f GGET file

chrom 1
E33M55-508 0.0
E3O9MG1-574 1.8
E3SM483-228 4.0
E33MG1-740 14.6
E35M54-93 14.6
E41M40-112 20.7
E42M31-267 23.3
E42M3IZ2-231#1 26.5
E42M40-287 28.5
E33ZMel1-120 29.2
E3¥M32-99 38.0
e3ym32-5355&#1 38.6
E3aMGEl1-432 44.0
E42M32-195 71.7
E3BM34-618 79.3
E33ZMGE1-210 79.3
e3ym33-134 81.0
E3YM33-311 81.0
E33M534-261 81.6
E45M35-310 81.6
E35M35-458 84.0
E33MGE1-353 85.3
e33M34-201 86.0
e3d3mM54-202 86.0
ed2M40-472 86.0
e37/M33-439 86.6
e33mMoEl-718 86.0

Load marker maps

m

-

nchrom=1
nind=103
popt=rig

name="1
nloc=7#

E33M55-503 0.0
dddibd bdddd bdbbb ddbbb dibddb bddbd bdddd dbddd bbbbb dbddix
bdddd dbddd ddbbb bdbbb bdddb dbbdb dbddd bbdbd bdbdd bdddi
dod

E39ME1-574 1.8
d-dbd bd-bd bdbbb dbbbb ddddb bddbd bdddd dbddd bbbbb dbddd
bdddd doddd ddbbb bdbbb bdddb dbbdb dbddd bbdbd bdbdd bdddb
dbod

E35M48-223 4.0
dddb- bddbd bdbbb ddbbb dd-db b-dbd bdddd dbddd bbbbb dbddd
bdbdd dbddd ddb-b bdbbb bd-dd dbbdb dbddd bodibd bdbdd bdddix
bbd

E33ME1-740 14.6
A43aaa aaaca CAacCc 3accCa 3acac CAaca Caaca acaaa acacc accaa
CACAA AC333 ACCCa CCCCC ACCAa ACCACc ACCaa CAAca C33aaa caaac
cca

L |

L unmodified j,madified Ahelp

[T Create a separate file for every group/chromosome

Load Locus data ¥ Merge data Td Reset

M Cancel




2) Input Data using EXCEL

File | Edit  Export Statistics  Marker Selection  Advanced Analyses  Settings  Help

(& Load GGT data 1‘1- » Bh BESREHN

Recently opened d
H Save OOT data

1, View, Edit| Y Marker Selection | ¥ Select Indiv. & SéfRes

£ Build GGT File,

LuadfPaste from Excel e




Organization of data in EXCEL

Populatio SpfeadShEEt Name of
n type . R - EEEmeEy gl Ndividuals

e S00L0 80020 80030 80040 80050 80060 8007
e > = Number of
-3 nchrom %rlﬂ (
4 nind 173 h
A chromosomes
6 ;L0CUs POS
U U C 7 |
-8 name=L10 I
3 SSR19 D0 A A A Ag A A A G
10/ L£0H BN A A A A< A A A en Oty PES
11 5110975 571 M0 A A A A A A B
125110030 628i 70 A A A A A A B
13 SSR117 M0 A A A A A A A
145110126 10671 Wwn A A A A B A A S pace b etween
5 <€
Name Of 16 name=2.0 I eaCh
0682_3771 B0 A A A A A A A
markers /z;lws BH A A A A A A A chromosome
19 S5R39 M0 8 A A B A A A
20 S8R5 :50. WB A A B A A A

Map position




i
w Home Insert Page Layout Formulas

S Iﬁﬁﬁlﬁﬁﬁﬁ

Insert AutoSum Recently Financial I.u-glcal Text Date & Lookup &  Math Mor
Function = Used = = = Time = Reference = & Trig = Functio

Function Library

levHD|E|F|G|H|

1 |alias genol geno2 geno3 genod genob
2 n
~ 3 |nchrom 2 Organlze your
4
5 popt F2 .
B |/locus pos
- data in an Excel
8 |name=group
9 |marker o 33 40 33 13 33
10 | marker2 258 A ? A H B S readSheEt
11 |marker3 769 all all2 ? all2 alla =
12 |markerd 1013 A B H A A
13
14 'name=group2
15 /marker21 1556 H B A H A
16 |marker22 437 aln all2 all3 all4 all2
A7 |marker23 a1 A ? A H B
18
19
20

Paste here
Cancel
Delete this row




e |

"™
Chow Headers @ Yes ( Na [~ Impute map positions
Dpen Excel File‘ i Paste Excel data‘ % Hecnde‘

Open file or paste. Either
way works




Output for all individuals for one
chromosome

& Yo e s anbReResE| QD | [Shows [ =
il GGT Inerge—kA ata Sort, View, Editl Mz Marker Selectionl ¥ Select Indiv. & Sel. Resultsl hssociationsl [. LD I ., Genetic Distancesl F

1

SSR192 32.9

LEOH1T 58.2

SL1097Y5_S571i 700
SL10030_828i 7.0

100

SSR117 11000

I
I e
I
I
0 zZe0s O
et}

125

SL10126_1067Ti 137.2

=) 0
n =]
0 700
0 200
gtet__________________|
et
07 10
et |

0 1oe
0 Lo
09 1os
02 1os -

et
et ]
0 Lz 00 [

0 Zzoc A
02209

o szoc A
0 ozoc A
0220
gt ]
gt ]

00 Loz

0'8z08
0’6208
0'oc0s
0 LEos



Output for one individual all chromosomes

||1:1_n

e > w2 ESREHE| Q||| 0|

=

LECH1T — @l —E55.20

SL108TE_ET1i—Q—T70.00

SL10030_G628i— —T77.00
S5R117T—@ —110.0D
SL10128_105Ti —137.20

SLIDSEZ_3TTi—
SSREE

SSR349—
SERE—
SLIOE‘?S_E.EE&\
SS5SR3Z-_
LEOH348~
SERIT

3370
T--3E5 ED

—4T. 0
502D

T BZ.TD
B4 1D
T-BT.T0

LECH1Z4 —g —21.20
SL10402_17T38i— —40.30
LECOH12E— —a83.00
S5RZZ N —T2 00
BLI0TTZ 9450

SL108S0_1 1-::3i:?}_ £ 58 50
LEOH 127 — I 58 00
SSRE0T o 5820

=

S5R43 —|

SER450—

TOM 184 —)

SLI0EEE 153

—24.50

—55.00

— 106,20

=
=



Output all individuals all chromosomes

e > || B ISR E QD |

:

1:1.0 2:2.0 4:4.0

&001.0

S002.0
&003.0
&004.0

20050 “m H” gg
S005. 0

S007.0
S0038.0
2009.0
2010.0
a011.0
a012.0
2013.0
&014.0
&015.0
&016.0
&017.0
&018.0
2019.0
S021.0
S0Z2.0
&023.0
&025.0
S026.0
S027.0

-
0 o
|| |||||||||I|||||||||||||||D

I




Manipulation of data - sorting data

File Edit Export Statistics Marker Selection  Advanced Analyses Settings Help
PO EROE BT Jes mBBESREeHE | Q
slllllmm@m Sﬂﬂ,v@ Y Marker Selection| ¥ Select Indwv. & Sel. Resuts JLILLELORCA=L8 [0 CR g TR elV
. want to sort data

thIOnS to fE Show & edit data in gridview ‘ ?En::::nllmn
Vle.W and " All markers d h
edit data & Selected rarker Second, choose
- group 1: .o ~ celacted group a”ele tO Sort by
~"SSR192" (1: 32.9) _
"LEQH17" (1: 59.2) £ Alias
- "5110975_571i" (1: 70.0) " overall allele content:

-"5110030_628i" (1: 77.0)

~"SSR117" (1: 110.0) Three, sort
-"SL10126_10671" (1: 137.2) Mote: Updates will be visible {B (B)

- group 7.1 g" Markername EE%

[-group 3: "3.0" LEOH17 Refresh tree

- group 4: "4.0"

- group 5: "5.0" Position (cM)

[+-group 6: "6.0" 50,7 LaSt,

(- group 7: "B-ﬂ ) Refresh
- group 8: "10.0 QTL interval

- group 9: "11.0" - B

[ I Update

+-group 10: "12.0"



Output after data are sorted by
allele content of marker LEOH17

File Edit Export Statistics Parker Selection Advanced Analyses Settings  Help
| e @ | am m[= im0 e |3 2RESR&ENE Q2| | | sho
Il GGT Image | #) Data Sort, View, Edit| %7 Marker Selection | ¥ Select Indiv. & Sel. Results| [ Associations | . LD | ™, G
1:1.0 2:2.0 3 3.0 4:4.0
061 0 NR—— . . L . R . . . .
8115.0 ] N EE— . I
8117.0 ] — I I
8119.0 L I I I . | |
8118.0 — - E— m I
8112.0 ] I I I
8102.0 ] — I I
8114.0 ] . I I
8183.0 | | | |
8116.0 — - I . I
8127.0 — - I I [ —
8182.0 | N | |
8129.0 ] — I L =
8132.0 | . | ] I [ @
8121.0 NN I I E—
8125.0 — - I I S
8123.0 | | [ |
8111.0 ] I— I I
8187.0 ] E— I I
8096.0 ] — I I
8185.0 ] N EE— I I
8108.0 | I | |
8110.0 — - I I I
8098.0 ] E— I I
| | I | |
I — I I
I | | |
—— I I
*




How to select individuals using
specific criteria

File Edit Export Statistics
Setting selection T,
criteria Il 66T Image | 4 Data Sort, v

Advanced Analyses Seftings  Help
S Specty Crter d8ReHE QB

View Crteiaand Results |7 Select Indiv. & Sel. Results| [} Associations| [ U
’7 Apply Selection Filtering

Marker Alleles

w |
(& @ | [ |10 les | BB BDIESREHE QR |
illll GET Image | #4 Data Sort, View, Edit % Marker Selection | ¥ Select Indiv. & Sel. Results | [ Associations | L.
Marker | Paos | Selectl Alleles
Linkage—group 1 <1.0>
[#] ssmisz 32.9 &¥
El LECH1T 55.2 11 AnRRRRRRRRRRRROORARRCAROALLOOORAT
5L10875 5714 70.0 All ARAARABA. ... .AF h d h h
[%#] sT10030 628i 77.0 411 ALAALARAAALARARALALAARAAALARRALE t at O n Ot ave t e A
SSR117 110.0 211 AARRARRAACAAR....ARRR.ARARAARAAT
SL10126 10674 137.2 .BAA. . ..BF a”ele at a ke SSR66
Linkage—-group 2 <2.0> m r r
[#] sLioe82_377i 33.7 . AAAE
€) ssmes 35.5
SS5R349 47.0
[#] s5RmS 50.2
SL10279 325i s9.8
[#] ssm32 62.7 .
LECH348 64.1 k.
S5R26 67.7 .AAABABARAARLRY
E s g Select individuals with
Linkage—-group 3 <3.0>
[#] LECH124 21.3 311 AL AL .ALARARRARRACALAACAALCARAL the A al IEIE at marke rS
SL10402_ 17381 40.3
IEI LEOHLES 63.0 AARAARAAAAAARAAAAAAARAARRAADARTE
S5R22 72.0 211 RAERAEBAAARAARDA.ARRARRAEALER SS R3 4 9
SLAO07TT724i 4.9 All AARDMRAARARRARAARRAARAABRARAROLAARARAAT
SL10690_ 11031 96.5 211 AAARAAAAAARARDARRREABAD
[#] LECH127 98.0 211 AARRAARAAAAARBAAA.BABABAR,CAAARAARRART
L] m e eemms = mm7 AAAAIAATATTIATALTAMAAIIMAT ORAT 0 O RBAEAAIART




Manipulation of data (continued)

Display Graphi
le Edit Export Statistics Marker Selection Advanced Analyses Settings  Help

| = @ | an [ |[1- 10 e [ RS eEsE| QB | || show: [T [=]]- [17e =]
illll GGT Image | £} Data Sort, View, Edit | % Marker Selection ¥ Select Indiv. & Sel. Results | [{] Associations | [... LD | *, Genetic Distances | 3% Settings | & Print F

Selected individuals Selection criteria, I: i lection logging
[/8001.0 2 Selection Criteriz
[ aooz.0 (W
[ 8003.0 Selected in :

Criteria
< selected

[ 8o08.0 ||| 50 ==

1 so09.0 =|||8-0 ==
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Results after selected the criteria
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Conclusions

In many cases the GGT software package can
assist in the exploration, visualization and
analysis of molecular marker data in
applications in plant (and animal) science.




What else can GGT do

Genetic distance

Linkage disequilibrium (LD)

Summary statistics by individual or marker
(background genome selection)
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