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Purpose of this tutorial

To demonstrate how to download and
install “GGT” (an acronym for Graphical
GenoTypes) 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 release in 1999 as a free
software package for visualization of molecular
marker data (van Berloo, 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
association studies.



Why GGT ?

A graphical representation of molecular
marker data can be an important tool in the

process of selection and evaluation of plant
material.

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, 1999).
System requirements

Computer running windows

Will take 5 - 10 MB of hard disk.




Where to find...

Web |mages Videos Maps MNews Shopping Gmail more v

GO Ugle GGT2 graphical genoctypes Search
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Click here to download the software




m-‘
1
o

CII 5 > Noncy > Downlonds > |4yl eorr Dowriis 9]

Organize = Mew folder B = @
‘i':I P = MName Date modified Type i
Bl Desktop ./ Bin 8/4/2010 3:27 PM File folder
& Downloads = . Grafting GLue_files 8/11/2010 3:29 PM  File folder i
"=l Recent Places o IMP 8/4/2010 3:40 PM File folder i
= . Readme_EM.htm 2/15/201011:19 PM  File folder
4 Libraries ﬁl AVSVideoConverter 8/11/2010 3:09 PM  Application
@ Documents 0 dif-trial 8/1/2010 2:44 PM Application
J' Music ‘,ﬂ GGT2_Install 8/11/20101:02 AM  Application
le=| Pictures @ IMPETrial 8/4/201010:49 PM  Application
: il e P S i
l Videos - o | ;
File name: [EEIPRGEE] -
Save as type: | Application - |
' Hide Folders save | | Cancel |
4

Save to file ‘Downloads’
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GGT2 _Install.exe from www.plantbreeding.wur.nl

Downloaded: 107KE in 12 sec
Download to: CAUsers'\Mancy Downloads GG T2 _Install .exe
Transfer rate: 8.95KB Sec

[ Close this dialog box when download completes

Download Complete

Run | | Open Folder | |  Close

SmartScreen Filter checked thig download and did not report any
threats. Beport an unsafe dowrjoad.

Click on run to start
the installation!



E GGT2-Setup Setup: Installation ﬂptl:]ns- [l = s e |

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

Select components to install: GGET 2.0 (required)

example datafiles
Start Menu Shortouts
Launch GGT

Space required: 5.2MB

Cancel | Mullsoft Install Systgm vz, 41

Check all boxes ek repel




E'GTE Cehin RIS Fﬂlder— e

| Choose a directory to install in to:

Destination Folder
|7 Browse...
Space required: 5.2MB
Space available: 1581.5GB
Cancel Mullsoft Install Svstem 2,41 < Back Install

Last step click here!




What files should you get ?

. v Computer » Local Disk (C:) » Program Files (86) » GGT2 »

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

I Favorites Name ' Date modified Type Size
M Desktop | eamples 8/11/2010 718 AM  File folder
3 Downloads Wl example 3/28/2007 4:41 AM  Graphical Genoty... 1 KB
5l Recent Places £ got 8/15/20101:23PM  Configuration sett... 1 kB

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

4 Libraries W Got32 20472010 5:44 PM  Application 2458 KB
@ Documents Wl LISTER all 3/28/2007 4:41 AM  Graphical Genoty... 42 KB
Jﬁ Music @ uninstall §/15/20101:3PM  Application 35 KB
k| Pictures || whatsnew 2472010 505PM  Text Document 15KE
3 Videos




Example Data
L e ——

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

i library = Share with = Burn Compatibility files MNew 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 KB
__| 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 CHrROM2 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 CHROMZ 3/28/2007 4:41 AM  Graphical Genoty... 9 KB
__| CHROMS.LOC 3/28/2007 4:41 AM  LOC File 9 KB
|| chrom3.map 3/28/2007 4:41 AM MAP File 2KB
HL Democpl 3/28/2007 4:41 AM Graphical Genoty... 2 KB
|| USTER.LOC 3/28/2007 4:41 AM  LOC File 30 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
@ srmallggt 3/28/2007 4:41 AM Microsoft Office E... 14 KB



How to prepare data?

There are many options to prepare
data:

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

2) Export using a EXCEL spreadsheet.
3) Alternative layout.




Input Data Building GGT files

From two sources:

Locus Data sy s pese v
Mab Data File Edit Export Statistics  Marker Selec
’ & @ [ M E @ [ gowp2 ] -

M, Display Graphical Genotype: Il Ge\image | 41 Data Sort, View, Edit| %
[ File | Edit  Export Statist
(= Load GGT data

Recently cpened
[ Save GGT data

PR, Build GGT file
4% Build GGT File..




Locus Data

This file was used as input for the JOINMAF mapping scoftware
use the BUIL GGT FILE cpticn to merge '".loc'" and ".map' files intec 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 = RIS
nloc = 72
nind = 103

E42ZM32-231#£1
dadaaa —Cca—a CcaccC aacca CcacaC Caaca adaaca CCooCa accaa acocca
Cadaac aadaaa accaa accos acCcaa oocads acaaa CcCacooc Caaaa Cccaac
CcCCC

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

CaZ-aa acdaaa accca CoCcos acCcaa accads accaa Ccaaca Ccaaaa Ccaaac

A locus file, the locus file is a plain
text file.

A = Parent 1, B = Parent 2; H =
heterozygote;, C = not A, D = not B
(MAPMAKER FORMAT)

_




Data Map

netic map file of a Barley RIL populaticn
: chromosome 1

chrom 1
E33M55—508 0.0
EZ9ME1-574 1.8
E3SM48-Z28 4.0
E33Mel1-740 14. 6
E35M54-93 14.6 _
'ﬁ E41M40-112 20.7
E4ZM51-Z07 23.3
E4ZM3IZ-231#1 Z28.5
E4Z2M40-287 28B.5
E33Me1-120 29,2
WATr T — 00 28 N

The map file is a plain text file as well
(MAPMAKER Output). It lists, in two
columns, markers and their map
positions. GGT needs information on
both the allelic composition of a locus as
well as the map position.



To merge both sources of data

| {

\urmodiied {madied [help |

[ Create a separate file for every group/chromosome

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

Click here Map data
Click here for locus Data



Look in: I | examples

|

e

Mame

D chrorml.map
D chromd.map
[:l chrom3.map
|| LISTER.MAP

| = @k E-
Date modified
32872007 4:41 AM
3/26/2007 4:41 AM

3/28/2007 4:41 AM
3/28/2007 4:41 AM

File name:

Files of type:

Type

MAP File
MAP File
MAP File
MAP File

Imap files (*map;”.dm1;".dm2)
[ Open as read-only

Select
one file

click on
open




Look in: I . examples

{I‘_ Mame
o

Date modified

Type

| || CHROML.LOC

32872007 4:41 AM

LOC File

Recent Places
| | CHROMZ.LOC

| | CHROMBZ.LOC
| | LISTER.LOC

32872007 4:41 AM
32872007 4:41 AM
32872007 4:41 AM

File name: |cHROM1.LOC

Files of type: |locus
[ Open as read-only

LOC File
LOC File
LOC File

Select
one file

And
click on
open




[ ]

Marker names & positions

Locus f GGT file

[T chrom 1

[ *m488 0.0
[1*g4715a 0.0
[ *=w372 0.0
[ *=wion 3.1
[ *=wa43 3.8
[1*g3786 9.7
[ *=w348 11.8
[ *=wi1l13 13.3
[ *w203 16.6
O *g3829 18.1
[]*m235 21.8
[ *=w265 24.3
[] *wla3 25.0
[ *=will 28.2
[] *=w102 28.2
[ =2 28.2
[] *=wil5 28.2
[]*willae 29.1
[ *m253 38.0
[ *w423a 42.9
[ *=w6E3 45.5
[ *=ywio 46.0
[ *=w342 48.4
[ *w133 51.5
[]*gapB 53.9
[ *w72 54.8
[ *=w201a 66.3

Load marker maps |

-

*g4532 BAAAAAABBABBBBBAAB-BEBEBEBBBB--BBBBBAAB
AABBBABBBBAABA-BBABBABBBBBAAAAB--BBBBBBA
BABBABBABBABABB-BBAABA-BA

*gd132 BAAAABABBABEBEBBBAABABEBBEBBE--BBABBAAB
BABEBBABBBBAABA-BBABBABBBBBAAABEEBEBEBBBBEBBA
BABBABBABBAAABB-BAAABA-AA

w398 BAAAAA-BBABBBEBEBAAB-BBEBBEBBEBBBBABBAABB
ABBBBABBBAABBBBBABBABBBBBAAABBBBBBBABEBA
BABBABBABAAABBA-BBAABABEBB

*m216 BAAAAB-BBABABBBAABABEBBBEBEBEBBBEBABBAABB
BBBBABBBBAABB-BBABBABBBBBAAABBBBBBBABBA
BA-BAABABAAABBA-BBAABABAB

w139 BAArAA-BBABABBEBBAB-BBEBEBEBBEBEBBBBABBAABB
BBBBABBB-AABBABBAABABBBBEBAAABBBBBBBABBA
BA-BAABABABABBAABBAABABAB

w148 BAAAAA-BBABABBBBAB-BBBBEBBEBEBBBBABBAABB
BBBBABBEB-AABBABBAABABBBBBAAABEBBEBBBABBA
BAsBAABABBBABBB-BBAABABADB

w238 BAAAAA-BBABABBBBAB-BBABBBABBBBABBAABB
BBBBABBB-AABBABBBAAABBBBBAAABBBEBBBBBBA
BAABAABABBBABBB-BBAABABAB

*m251 BAAAAB-BBABABBBEBABABAABBBABBBBABBAABEB
BB-BABBB-AABB-BBBA-ABBBBBAAABBBBBBEBBBBA
BAABAABABBBABBBABBAABABAB

4

" unmadified £ madified £ help /

[T Create a separate file for every group/chromosome

ﬁ Close |

Load Locus datal ¥ Merge data | Cu Reset |

X Cancel |

Click on merge data




ﬂL_EavEAs
Savein: j examples j = ﬁ Ed~
(E—_a! Name | Date modif... | Type |> | Size Tags
< Wl cHROML
Bl CHROMZ
ﬂ W, CHROMZ
Desktop Bl Democpl
' m Ml LISTER_all
Jacob Schleappi
E::rrrq::;uta
A
Network

File name: [CHROMT

=
=]

Save as by |EETfmmat {*.agt)

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
E3SM48-228 4.0
E33MGE1-740 14.6
E35M34-93 14.0
E41M40-112 220.7
E42M31-267 23.3
E42M32-231#1 26.5
E42M40-287 28.5
E33MG1-120 29.2
E37M3I2-99 38.0
e3ym32-555#1 38.6
E35MGE1-432 44.0
E42M32-195 F1.7
E38M34-618 79.3
E33zmMel1-210 F9.3
e3ym33-134 81.0
E3¥YM33-311 81.0
E33M34-261 81.6
E45M535-510 81.6
E35M35-458 84.0
E33MG1-353 853.3
e33M34-201 86.0
e33M54-202 86.0
ed2M40-472 86.0
e37M33-439 86.6
e33MGE1-718 86.6

Load marker maps

m

-

nchrom=1
nind=103
popt=rig

name= -1
nloc=72

E33M55-503 0.0
dddbd bdddd bdbbb ddbbb dbddb bddbd bdddd dbddd bbbbb dbddib
bdddd dbddd ddbbb bdbbb bdddb dbbdb dbddd bbdbd bdbdd bdddir
dbd

E39ME1-574 1.8
d-dibd bd-bd bdbbb dbbbb ddddb bddbd bdddd doddd bbbibb doddd
bdddd dbddd ddbbb bdbbb bdddb dbbdb dbddd bbdbd bdbdd bdddi
dod

E35M48-228 4.0
dddb- bddbd bdbbb ddbbb dd-db b-dbd bdddd dbddd bbbbb dbddd
bdbdd dbddd ddb-b bdbbb bd-dd dbbdb dbddd bbdbd bdbdd bdddib
bbd

E33ME1-740 14.6
A433a3aa aaaca CAacCc 33acca 3acac CAaaca Caaca acaaa acacc accaa
CACAA ACaaa AcCCCa CCCCC ACCaa AcCac AcCaa CAaca Ccaaaa caaac
cca

L |

unmodified j,madified Ahelp /

[T Create a separate file for every group/chromosome

Load Locus data ¥ Merge data Td Reset

M Cancel




|| Show: |1 Bl |103\j

Sort, View, Edit| % Marker Selection | ¥ Select Indiv. & Sel. Results | [ Assaciations| . 1D |, Genetic Distances| 52 Settings | G Print Preview

25

50

75

100

125

e3TmI2-55541 386
E35M61-432 44011}
E42M32-195 71,711 |
E38M54-616 79.3)|)
E33M61-21072.3) 1)
e37m33-154 31.0/

E37M33-311 31
E33M54-261 81
E45M55-510 814

E35MS5-458 84.0 f
E33161-283 85.3
e33H54-201 38.0f
e33M54-20288.0,1
ed2M40-472 85,01
e37M33-439 86 6

i |
£33M61-716 86.6/)
£401140-105 37,5
$401132-281 875
£33M53-220 875
£3M61-362 895
£23161-357 398
£30161-37290.7
£321061-143 907
£33154-281 907
£35M5-2T1 307
£35M54-402 51 3
£2M54-200 913
£35154-189 913
373367 91.3)
£37133-363 31.3|
£32161-167 91,
£22161-185.91.3
£23M54-214 91,
£37138-313 91,
B421140-125 91,
§355-183 81,
£38155-205 91,
e411122.593 91, -|||
42143545 91 6l
3854224 3320
£3351-83 84,
€3361-85 34 B 11

mn 95
235M55-450 97 5{
£35M55-448 981

Al all el B puaBanl
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BPUt Data using EXCEL

»,, Display Graphical Genotypes 20 (Béta version expires 1/1/2013)

Edit  Export Statistics  Marker Selection  Advanced Analyses  Settings  Help

[ Load GGT data
Recently opened
H Save OOT data

}

£ Build GGT File,

Load/Paste from Excel

T Jed Gh RISRENE

1, View, Edt| ¥ Merker Selecton| 2 Select nciv. & Sell Res




Organization of data in EXCEL
_Spread sheet

[ 4| A | B | ¢ L{ K
1 |alias " 2 3 1 ] (3 B 9
2 |popt rig

-3 nchrom "0

4

5

6

7]

-8 |name="chrom1”

9 m488 0.00 B A A B B A U B A
10 gd4715a 0.00 B A A B B A U B A
11 | w372 0.00 B A A B B A U B A
12 w100 310 B A A B B A U B U
13 | wd43 3.80 B A A B B A U B A
55 w103 10520 A A A A A A U B

56 w425 1250 B A A A A A U B

BT | m532 1400 B A A A A B U B

58 g17311 2070 B A A A A B U B

59 w157 M2150 B A A A A B U B

ﬂ h

61 |name="chromz2"

62 | w51 0.00 B B B A A B U A

63 w204 330 A B B A A B U A

64 w122 1.00 A B B A A B U A

65 |g3843 '6.90 A B B A A B U A

66 lw301 7 60 A B B A A B U A -




w Hume Insert Page Layout Formulas

£ IO B8N0 B @ E

Insert AutoSum Recently Financial I.u-glcal Text Date & Lookup &  Math Mor

Function £} Used = = = Time = Reference = & Trig = Functio

. Function Library

et 2 (i—ﬂ

[+ RS U = NN NN N Y - Y TS0 0 Y T W
1 |alias genol geno2 geno3 genod genob
2
3 |nchrom 2
4
_ 5 |popt F2
6 |/locus pos
7|
8 |name=group
9 marker1 0] 33 40 33 56 33
10 |marker2 258 A ? A H B
11 |marker3 6.9 all all2 7 all2 all3
12 \markerd 1013 A B H A A
3]
14 'name=group2
15 |marker21 156.5 H B A H A
16 \marker22 437  alln all2 all3 all4 all2
A7 |marker23 a1 A ? A H B
18
19
20

Right Click

This is how to
organize your

data in an Excel
spread Sheet.

Paste here
Cancel
Delete this row




Open file or paste. Either Import
way works




1:chrom?” v @ & [dudy B2 RSP @EsE| Q Show: [1 2] - [101]=

iew, Edit} %z Marker Selectinn} V¥ Select Indiv. & Sel. Resu\ts] Assncwatinnsl [ LD I ™, Genetic D\s‘tances} » Set‘tingsl (i Print Preview

m435 0.0
947153 0.0
0 waTZ0.0 M & i M Abddddd
w1003.1
w4338
g37E59T I
W34B 118
wi11313.3
W203 166
03829 181
m23s 218
W265 243 |
o w163 25.0
wit128.2
w19228.2
w2282
w15282
wi11629.1
m253 388
w4233 429
w63455
w1488
W42 48.4
wi133515
gapb 53.9——
w2548
w2913 68.3.
w41 673
w208 678
w108 67.8
m213 69.9
W8 762 I
w303 76.9
75 w258 798
w40879.8
w230 79.8 ] ]
w30479.8
04026 79.8
W34 822
w353 822 I I
w24 844
M35 89.8

o0 wisases | |

04552 36.4

w462 1039}
%)
@

w103 1052

w425 112.5

ms3z 1140 I
§17311 120 7—]
2

[E=1]

WIST 12157 =R L &t &~

0 —

or4
G
05
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- = | I | B S

= i Data for one
& = chromosome, one

= individual. Used to

@i
-

= check a specific
= = genotype for all
2 = markers.

-

BYBBYEBEEBERELBEELEd40800000880838808881R880800Y

[ ]

Sorted or




) 2| Data Sort, View,

Edit | "% Marker Selection | ¥ Select Indiv. & Sel. Results | [ Associations |

LD | ™, Genetic Distances | 32 Settings | <@ Print Pre

N

50

100

E33M55-508 0.0

E35M54-53 14.6,
E41M40-112 20.7

E4ZM32-231%1 26.5,
E4ZM40-287 28.5,
E33ME1-120 25.2,

E37TM32-59 38.0,

e37m32-555#1 38.6,

E37TM33-311 81.0¢
E33M54-261 &1.6]
E45M55-510 81.6
E35M55-458 84.0

e4(M32-261 87.5.
e33M58-220 87.5.
€33ME1-362 85.8.
€33ME1-357 88.8
€39ME1-372 90.7.
€3ZME1-148 90.7

€35M54-402 51,
€33M54-250 1.
€35M54-188 91.
€37TM33-367 91.
€37TM33-368 91.
€3ZME1-187 91.
e32ME1-185 91.

€33M54-214 51318




File Edit  Export Statistics  Marker Selection  Advanced Analyses Settings Help FIrStl deCIde
@ @ || : e » Wk BISRPEHE | QD] nd |1 how you
s Marker Selection | ¥ Select Indiv. & Sel. Results | [f] Associations | [: want to sort

A

AN GGT Image =2

| —Sort individuals d ata

fEd Show & edit data in gridview " No sort fundo sort

g i All markers
OptiOnS tO i Selected marker

view and edit - Seteaed group Second,
1as

d ata - " overall allele content: C h 005€

- "E35M54-03" (1: 14.6) -[-}} allele to

- "E41M40-112" (1: 20.7) ala

- "E4IM51-267" (1: 23.3) Note: Updates will be visible 12 (B sort by

- "E42M32-231#1" (1: 26.5) Markername }

- "E42M40-287" (1: 28.5) -

- "E33M61-120" (1: 29.2) [F33me1-740 ~ Three’ Sort

- "E37M32-99" (1: 38.0) Position (cM) and
- "@37m32-555#1" (1: 38.6)
|14.5
- "E35M61-432" (1: 44.0) Refresh
- "E42M32-195" (1: 71.7) QTL interval

- "E38M54-618" (1: 79.3)
- "E33MB1-210" (1: 79.3) - I I




iiii GGT Tmage | 4 Data Sort, View, Edit| % Marker Selection | ¥ Select Indiv. & Sel. Results | [ Associations | [... LD | ™, Genetic Distances | 3% Settings | < Print Freview




Manipulation of data (continued)

election | Advanced Analyses Settings  Help

Setting selection £==

Criteria

*w113 13.3
%] *w203 16.6
*g3829 18.1
%] *m23s 21.8
% #1265 24.3

*W163 25.0
will 28.2

w192 28.2
%] *w62 28.2
W5 28.2
% *w116 29.1
!:l ﬁﬁﬁﬁﬁ S8 M

Il GGT Image | 4} Data Sort, vj _ View CrteriaandResults |7 Select Ind. & Sel. Results| [ Associations| [
’7 Apply Selection Filtering

| Marker Alleles

All BBBBBA-BABABABAABB-AAABBBAAABBANAABAABBE Se I ECt
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Do not have B allele for this marker




Manipulation of data (continued)
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Results (unsorted)
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Sort Data

—Sort individuals
" Mo sort fundo sort

[ Show & edit data in gridview
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Results after data are sorted
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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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Thank you ...Questions?




B8 Show & edit data in gridview
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