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1. Installation and Startup

To run the application double click on the ISMAB product (i.e. ISMAB version 1.0.exe)

icon (illustrated in Fig 1.1).
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Fig 1.1 ISMAB Product Icon

It will load the application as follows.
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Fig 1.2 Loading the Workbench



2. The Workbench

The application opens with the ISMAB workbench, where you can create and manage
your projects.
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Fig 2.1 Ismab Workbench



3 Navigating Views

To navigate the views in the ISMAB workbench, click on e (i.e. show views as fast
view) icon at the bottom of the workbench, clicking this will give the option to choose
the category, select Other... category as illustrated below.

Cther... Alk+Shift+g, O

Fig 3.1 Show views as fast View

As soon as you select the Other... category, Show View dialog will opens as shown in
fig 3.2. Select the appropriate view and click on[_e__J,
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Fig 3.2 Show View Dialog in ISMAB

The Linkage Map Data View is opened in the workbench at the starting position of the
workbench as shown in Fig 3.3. You can move the view to any location in the workbench
by holding the view and drag to the required location as shown in Fig 3.4. and Fig 3.5
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Fig 3.3 Navigating View

Fig 3.4 Navigating View

€ ISmMAB CEX
File Lims Input  Windows Wiew Help

5| 3 =mes |

8 AccessinnL\stView‘ = O || O Graphical Viewi & iGr\d ‘Refresh Sort Export SimilaricyMatriz: Pint T O o 2 | =]
Filker: UnScreened M...
[ selected Accessions... | = 8 || 3 TargetGenotype \u'iew| G’k Q TargetGerotype Clear ~ = O EL\nk,_ag_e Map Dataisw 3 =
Name Type Chromnsaome Markzrs Mumbering Distance
E | B < >
i o

Fig 3.5 Navigating View

Follow the same steps to navigate other views in workbench.



4. Input Data Files

To start working with the application, one requires four input files which consist of 1)
Genotype data in GCP genotyping data template, 2) Linkage Map data in CMTV
readable file format, 3) QTL information from iMAS and 4) Phenotype Data.

Template of input files:

1) Prepare the Genotype data file with Marker data in row wise and Accession list in
column wise, and save the file with *.txt as file type. DatasetID is an identifier of the
dataset, Genotype column has the lines or accessions and the rest of the columns will
contain the marker data.

DatasetID Genotype/Marker umc83a umc83a bnl6.29b  bnl6.29b
2 1S8603 191 191 110 110
2 1S8607 191 191 125 125
2 1S8608 191 191 110 110
2 1S8610 191 191 113 122

2) Arrange the data for Linkage Map file with Chromosome as first column, marker
names in the second column, position of the marker in the respective Chromosome as the
third column, distance of the marker as fourth column and the last column as cumulative
distance of the Marker and Save as *.txt file type.

C1:Ch1 bnl5.62a 0 0 0

C1:Chl umcl64c 1 7.4 7.4
C1:Chl gsrl 2 33.9 41.3
C1:Chl UMC11a 3 32.1 73.4
C1:Ch1l umc53c 4 10 83.4

3) Prepare the QTL file with Name (name of the QTL), Chromosome (name of the
Chromosome), Position (at where the QTL detected), Pos-min (starting position of the
QTL), Pos-max (ending position of the QTL), Trait (name of the trait), Experiment
(environment name), CLEN (Chromosome length), LFM (Left Flanking Marker),
PLFM(position of Left Flanking Marker ) RFM (Right Flanking Marker), PRFM
(position of the Right Flanking Marker), Effect, LOD and R? as columns and save with
*.txt as file extension:

Name Chromos Position Pos- Pos- Trait Experim CLEN LFM PLFM  RFM PFRM  Effect LOD R2

ome min  max ent
QTL1 Chroml 22 20 26 FT 1 385 MK171 9.4 MK172 26.4 0.578 5.76 30.1
QTL2 Chroml 5 2 14 FT 2 385 MK171 94 MK172 26.4 0.578 5.76 30.1
QTL3 Chroml 25 24 28 BDW 1 57.3 MKB830 485 MK186 50.2 -0.699 7 37.3

4) Arrange the data for Phenotype data file with trait data in row wise and Accession list
in column wise, and save the file with *.txt as file extension.

Genotype yield heading
158603 7.232 200
1S8607 6.326 193
1S8608 6.533 197
1S8610 7.469 200.5



5) Prepare Genotype data file for Advanced generation with *.txt as file extension.

DatasetlID Genotype/Marker umc83a bnl6.29b umc53a UMCB80b
2 Xisep0101
2 Xisep0107
2 Xisep0108
2 Xisep0114

>>>>
0w w
0w w
>w>>



5. Importing Data
5.1. Importing Input Files

To load the input files, go to File menu, select New Project action, will direct you to the
page as shown in Fig 5.1.2.
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Fig 5.1.1 File menu

Browse the required files (i.e. Genotype File, Columns per markers, Linkage Map File,
QTL File and Phenotype File). Genotype File, Columns per markers, Linkage Map file
are mandatory.
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Fig 5.1.2 Upload Files wizard

Once you browse the files, the system validates the input files and prompts the validation
summary with information about input data like marker type, number of genotype,
markers, traits, and QTL’s in the Summary dialog box. The information about missing
data, duplicated markers and other relevant warnings are displayed in the Warnings log
After viewing the validation summary, click on OK.



Click on button of Upload files wizard. A click on Finish button will load
the input files into the application as shown in the Fig 5.1.3.
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Fig 5.1.3 Ismab Workbench

The Graphical View is refreshed; the QTL maps, the Linkage Map and scale are added
to the view. E1, E2 and E3 are the QTL maps for three different environments. E1 block
represents the E1 environment data, each gray bar inside the E1 block represents trait
information, red colored region represents the QTL region, and green point represents the
peak point. A click on QTL region will pop up a dialog box with the QTL information as
shown in the Fig 5.1.4.
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Fig 5.1.4 QTL information

Below the QTL maps, the Linkage Map and Scale are displayed. Linkage map is drawn
with respect to markers and their positions on the particular chromosome as shown in Fig
5.15.

Fig 5.1.5 Linkage Map

From the AccessionL.ist View, one can select individuals, which are likely to be probable
donor or recurrent parents; selection is completely based on user’s prior information.
User can use Ctrl/ Shift Key for multiple selections; user can also edit the list by adding
or removing the individual in subset.

As you select the parents from the list, the selected parents will be displayed in the
Selected Accessions View and Graphical View as shown in the Fig 5.1.6.
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Fig 5.1.6 AccessionList View

In the Selected Accessions View, the type of each individual will be Recurrent by
default. User can change the type of each individual either as Donor or Recurrent as
shown in Fig 5.1.7.

11



File: Lims Input  Windows  View Help

Do

=]
ﬁ| ] 15MaE \
[ AccessionListyiew = O | 8 araphical VIEW‘ ®, =) | arid ‘Refresh Sort Export Simiarity “Recovery Print PopMin © O | Hu 2| = O
o il — — — — = = = e = s = = - E:‘ e
Bl Toow
0w
] r
£ 153603 @l il | | | | | | | | ! ! ! |
£ 15se07 [ AR S22 R R 51 LRSS RS 2 IME S SIS SRR RS S8 SRS ISR R EE S =
- 1sa608 :| Sl T e I e e B B e P o K ot 1 e o
B 1ssenn - ML 1 ] o e 1 Lt L1 e i e
2 158615 11 I I 11 11 I 11
- eete ISS608 (R) mm  mm  mm oW - LB
- fooly 158515 (R) I | !
B8 150620 196910 () | N — - e E
e 158624 () . mm o mm o omnwd -_—  m -,
B 150535 ISB633  (R) [N - E e - o
'gﬁﬁﬁ‘ﬁ 1S8635 (R N - - - ) -_— o,
'5158649 156649 (R) M s e T S e :
158664 —
Bl e 158685 (R) M = w0 -— - - il
24 159000 =) | “" | s
TargetGenotype Yiew | [ Linkage Map Dataview £2 =0
Markers Numbering Distance Cum_Dist Marker Status o]
umcl32alchic) 10 15,6 1248 Backaround =l
ume3Ge . 14.3 G3.4 BackGround
hisla a 1] a BackGround
umcllSa 10 8.1 149.9 Backaround
umc34 4 3.6 80.6 Backaround
brl10.39 e} 0.7 73.7 Backaround
umc185(p1) 5 1.4 84,8 Backiround
umcS3c 4 10 3.4 BackiGround
umcesh g 19.3 1175 EBackGround
csuzsh 3 11.3 53.2 BackGround
csul46aicded) 2 8.7 14.9 BackGround
umcl74e 13 4.4 192.7 Backaround
csullsh 10 ) 101.7 Backaround

umc174b 14 0.6 206.4 Backaround ]|

Fig 5.1.7 Selected Accessions View

Heat maps are used to display the genotype information of selected accessions and heat
strips are generated for each individual per chromosome. These maps are aligned with the
linkage map allowing comparison of genotype information with linkage and QTL map.
Rectangles on the gray bar represent the screened marker (i.e. for which genotype data is
available). The markers are colored based on the allele values. The missing values are
colored in background color (i.e. light gray, the color of chromosome).
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Fig 5.1.8 Heat maps in Graphical View
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5.2 Tools with Graphical View

5.2.1 Similarity Matrix:

A click on  SimilariexMatric - will generate a similarity matrix to visualize the
percentage of similarity between selected parents. This similarity is based on the
number of shared alleles between respective parents.

&= Similarity Matrix

Individuals | 158615 158615 [58624 155685 155649 IS8605  IS5635 1586353
158615 100.0%  55.0% 62, 0% 62, 0% 44.0%: 41.0%  43.0% 525.0%:
155615 25.0% 100.0%  51.0% 62, 0% F2.0% 58.0%  69.0% F2.0%:
158624 62.0% 51.0% 100.0%  55.0% 44.0% 21.0%  55.0% 55.0%
158685 62.0% 62.0% 58.0% 100.0%  45.0% 44.0%  55.0% &2, 0%
155649 44.0% F2.0% 44.0% 43.0% 100.0%  44.0%  55.0% 58.0%
155605 41.0% 58.0% 51.0% 44.0% 44.0% 100.0%  58.0% 58.0%
158635 43.0% 65.0% 55.0% 55.0% 55.0% 58.0%  100.0%  72.0%
1586353 55.0% F2.0% 55.0% 62, 0% 58.0% 58.0%  72.0% 100.0%

Fig 5.2.1 Similarity Matrix

5.2.2 Sorting:
User can Sort the individuals based on the frequency of alleles for the selected
marker. For Sorting, select Marker of user’s interest and click on ~ == _ or right
click on Graphical view and click on Sort as shown in Fig 5.2.2.1
; 1 1 e I ey I e e I A I ) B | b
LinhageMap = H T = | =
q EH & T 19 Las RBFresh a1 Ta 139 L3E LEd LTS LS q EH a Ta 19 L3E LEd LTS 334aLT a EH
M Sart [ 1 1 1 L0 L I | I | I [ I L1
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IS8608 (R) = - = #Assign Marker as 3 1= m——
IS6615 (R) mE mm Searchiby ’ = -
Hide
150810 (R . - Show Hidden Elements - - -
158624 () . - Compare || — L [ |
158633 (R) W= W Sglect Best Individuals L ——
158635 (R) - . Sort w.r.t, Phenotype 1= - []
IS8649 (R) = - = Palymorphic Markers 1= -
158685 (R} | | [ | | | | L] [ |

Fig 5.2.2.1 Sorting Markers

Another process for sorting is through dialog box.
Sorting Markers option.

For this go to Windows then select

Filz  Lims Input

T | @ 15MaE
O AccessionLisk

Wiew  Help

Preferences...

Sorking Markers

Graphical Yiey

Fig 5.2.2.2 Sorting Markers window
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A click on Sorting Markers will opens the Sorting Markers window, Select the
Chromosome and the marker. Click on the =2

== Sorting Markers

Chromosome | Z1:Chi W |

Markers CECT
[ Sork ] [ Zancel ]

Fig 5.2.2.3 Marker Selection

El

GOW
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FT

< i | 3

Fig 5.2.2.4 Marker Selection

Sort action will display the individuals having common alleles for selected marker at
the bottom and the rare alleles at the top as shown in the Fig 5.2.3.
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Fig 5.2.3 Order of heat maps after Sorting
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5.2.3 Color Customization

We have used default color-coding; User has an option to change his selection of
colors. In order to customize colors, go to Window menu and select Preferences...
option.

File  Lims Inpuk ML Wiew  Help

T | [ 1sMa
1 AccessionList  Sorking Markers

araphical Wiew

Filker:

Fig 5.2.4 Window menu

A click on Preferences... option, will open the Preferences window with the colors
for maximum number of alleles in selected data as shown in Fig 5.2.5. User can change
the color of any allele. A click on allelic color will open the color palliate, where user
can select based on their preference of colors.

'Preferences

Colar Editor Color Editor

Color, E|®

Allele 01

Allele 0z

M.
ENFEEENEN
ENEEEEEN
EEEEEENN
T .

Allele 03
Allele 04
Allele 05
Allele 06

Bl Custom calors:

[ Define Custom Colars > J I

[Restore DeFauIts] [ Apply ]

Ok Cancel

Allele 08

noman

Missing

Manamarphic

1l

Fig 5.2.5 Color Editor Dialog

5.2.4 Foreground and Background Markers

Foreground Markers are the markers linked to QTL and coming from donor parent.
In order to assign markers as Foreground markers, select a QTL on the QTL map or
select a portion of Linkage map, right click on Graphical view and choose Assign
Markers as and click on Foreground.
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Fig 5.2.6 Assigning Markers under QTL as ForeGround

A click on Foreground markers will change the markers under the QTL region to
Foreground by broadening the representative rectangular bars. The status of marker in
the LinkageMap data view will also be changed accordingly.
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Fig 5.2.7 Markers under QTL after changing to Foreground

Background Markers are the markers used for screening to recover the genome of
the recurrent parent. In order to assign markers as Background markers, select a QTL
on the QTL map or select a portion of Linkage map, right click on Graphical view
and choose Assign Markers as and click on Background
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Fig 5.2.8 Assigning Markers under QTL as BackGround

A click on Background markers will change the markers under the QTL region to
Background. The status of marker in LinkageMap data view has been changed to

Background.
E1l Gow
BOWr

1] |
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Fig 5.2.9 Markers under QTL after changing to Background

5.2.5 Export

Ismab provides a facility to export graphical view to an image file. To export the

contents of graphical view to an image file, click on the E=eert  button. It opens a
Save As dialog box, where user can choose a name and export to an image file as
shown in 5.2.10.
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Fig 5.2.10 Graphical View

5.2.6 Print

User has a facility to print the Graphical View for further reference. To print the
contents of Graphical view, click on Frint opens a Print dialog, where user can
choose the print option.

5.2.7 Popmin

Popmin is third party software; enables you to determine the minimum number of
individuals that must be genotyped in each BC generation. After identifying trait-
linked markers, you may like to introgress a target QTL from a donor parent into the
Target Genotype through backcrossing. An important decision to make here is the
minimum number of individuals that must be genotyped in each successive BC
generation, so that at least one double homozygote for recipient type alleles at the two
markers flanking the target QTL is obtained by the end of the program. To estimate

the optimal sample size using PopMin within iSMAB, click on F®M™  pytton. It
opens Popmin dialog box, where the user has to provide the required data and Click

on button.

& POPMIN E3
Specify risk of Failure of the backcross program 0.05
Specify maximal duration of the backeross program z
Specify distance of Flanking markers from Target Genodl 2
dz 2
w

Specify initial ganotype of M1-T-MZ to start recursion
Compute Sample sizes

[(]Exhaustive Search

Prinking Cptions

(") Abbreviated results

Simulated Annealing
|:| Consktank

(%) Detailed results

() verbose results

[ o

] [ Cancel

Fig 5.2.11 POPMIN Dialog

The estimated result is printed on the terminal.
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AWINDOW S ystemI2emd. exe - C:ipopmint . bat

D:=“srav’svweclipse—sdk—-3.5—wind2%eclipse?popmnin —sI2PA.5d B.85 2 2 2

2.000008 cM v A.817605
%.BBBBBB cM 3 8.817685

@ . 850006
@_588004
c<tarting genotype = 2 ¢ M1—T-—-M2 = D—D—R >

{ M1—-T-—-M2 D——D—D >

Probability Cumulated
of success prohability

A.658277 B.658277
A.292161 A.958437

D:“grav’s~ECLIPS™1 .5-W~eclipse >pause
Press any key to continue . . .

Fig 5.2.12 POPMIN output
5.2.8 Polymorphic Markers

Polymorphic Markers are the list of markers whose allele sizes are different in two
selected accessions. For getting polymorphic markers, select any two Accessions,
right click on Graphical View and select Compare. The two selected accessions will
remain on the Graphical View, then right click on Graphical View and select
Polymorphic markers. A click on Polymorphic markers will open the window
with a list of polymorphic markers as show in Fig 5.2.13.

& Polymonphic markens
Marker Chromosome Position
imciedc | C1ichl 7.4
UMZi1a C1:Cht 73.4
umcZ6h Z1:Chl 127.5
umcl174b C1iChl 206.4
bnl&. 290 C1:iChi 232.7
umcigla  C1Chl 2458.1
umncS3a Z1:Chz 16.4
brliz.06c  ClLiChz 77
umcisob C1:Che 156.2
me3 C1:Ch3 22.5
umclSea  C1:Chd 6.7
bnl15.07h  C1:Ch? 7a.8
umc3la Z1:Ch? 109,27
umc3lh Z1:Cha 43.6
umncEda C1:Cha 107
npi2eG Z1:Ch9 6.1
urnc3gc Z1:Cho g3.4
[ [o]4 ] [ Cancel

Fig 5.2.13 Polymorphic markers
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5.3 Creating Target Genotype
5.3.1 Guidelines for preparing Target Genotype are:

After analyzing the compatibility between potential Donor and Recurrent, user
has to select the Donor and Recurrent heat maps from Graphical View to create
a Target Genotype as in Fig 5.3.1.

L1

M L 1 1 1 1 1 1 1 1 I L1

ISB615 (R) mm - . - ni L ] m — [ |

158624 (R) = - ] mI m1 —-_— == - [ ]

1S8665 (R) mm - . i 1 L im - [ |

1SB608 ()M mm  wew wes w1 1 — = =

ISG616 (D) Lmm_ wem  mew wen w1 —-— (] - ]

158633 (R) = ] ] mr n1 ] (] = [ |

158635 (R) = Donor: 158618 mr m1l —-— (L] = | |

1S8649 (R) = - . mi on1l [ ] = ] [ |

3

< >
8 TargetGenokype Yiew 8 Linkage Map Dataview '3:{ '&{ Targetizenat

Fig 5.3.1 Selection of parents from Graphical View
After selecting the parents from Graphical View, go to Target Genotype View

and click onTareste=r=tvp= |t will display both the parents (i.e. Donor and
Recurrent) along with a Target Genotype which is a copy of the Recurrent parent
as shown in Fig 5.3.2. The Foreground markers of Target are replaced by Donor
parent alleles automatically. Monomorphic Markers are the markers on Target
whose allele sizes are same in both Donor and Recurrent parents. By default they
will be in background color of Chromosome.

[=1 . T S | S [ i A S S I N | O I

158615 (R} mm T
158624 (R} mm
158685 (R) mm
158608 (R) mm
1S8618 (D) mm
158633 (R) mm
158635 (R} W=

158649 (R} .

ha
< >

- TargetGenokype Yiew (] Linkage Map Dataview '\i" '\f.'\ TargetGenokype

- O 3
111
111

Fig 5.3.2 Creating Target Genotype

In order to prepare Target Genotype, drag the required portion (i.e. marker) from
the Donor parent and drop on Target Genotype from left as in Fig 5.3.3. As once
the marker is moved from Donor parent to Target, then the respective marker will
be changed to Foreground Marker.
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] TargetGenokype Wiew 1 Linkage Map Dataview #, (=] TargetGenokyp
- =
-

Fig 5.3.3 Creating Target Genotype

If a Monomorphic marker is dragged from Donor to target, then also the marker
will remain as Monomorphic.

5.3.2 Save the History of Movements of Markers:

In order to save the movements of markers while preparing Target Genotype,

click on drop down arrow = [ choose Action and then History of
movements as in Fig 5.3.4.

E’l Q TargetGenotype  Clear ¥ =0

History of movernents m |

Fig 5.3.4 Action menu in Target Genotype View

A click on History of movements will opens a Save As File Dialog to save the
list of moved markers into text file with *.txt file.

Save As E]

Save in ‘@F\Ies "‘ €] T E-

E] Cal.map.kxt
! 2] copry TsmabQTL_ENVIS bt
My Recent [£] Capy of Genatype datal.txt
Documents E] Copy of Genotype data.bxt
7= E] Copy of Linkage Map.kxt
@ [2] Genotype data.bxt
[Shhistory bt
2] 15mabQTL_ERNI3 et
E] Linkage Map.txt

_J E] Mew Text Document. bxt

Desktop

My Dacuments

o

My Computer

File name: |h|stury.lxl e ‘ I Save 1

My Nel‘wurk Save as type; | " bt v ‘ l Cancel ]

Fig 5.3.5 Save As Dialog

The moves of selected markers are stored into a text file as shown in Fig 5.3.6.

B kLitxt - WordPad

File Edit Yew Insert Format Help

Ded && # < By

Marker UMCllas moved from Parent (I35615) to Target ( ISS60ST)
Marker umclede mowved frow Parent [(ISS5615) to Target | ISS603T)
Marker me3 moved from Parent (I35615) to Target | I3S608T)

Fig 5.3.6 History of movements file
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5.4 Ismab Views
5.4.1 Unscreened Markers:
Unscreened Markers are those markers which are present on the Linkage Map but

do not contain any genotyping data. To identify those unscreened markers, select a
portion of linkage map in Graphical View as shown in Fig 5.4.1.

El

GOW
BOwW
FT

H—+—-"H HH——HHHH —H-H-+H
Lir hisg et aaps i i
1 ' ' L2
1 as =d i Laad L1z L=d L7 a1a A1= d2d ae? 1 pH =1 s Laa L
M | 1 1 | 1 1 1 1 1 L1 | L 1 1 1 |
1 1
1 1
1 1
T 1
ISRRNE (R I | | | I |

Fig 5.4.1 selecting portion of Linkage map

As you select the portion of Linkage map, the markers with out allelic data are added
to the Unscreened Markers View as in Fig 5.4.2.

= UnscreenedMarkers,.. 52— O

brls.62a
umc13sipl)
csil 3dalthf)
umces
umcl47h
gsrl
umcl07alcroc)
urncs3c
umcll9a
npi97a
umcle?a
urncSda
csualb
csu20allhch)
bnl5.5%a

Fig 5.4.2 Unscreened Markers View
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5.4.2 Missing Values View:

Missing Values View will display the list of missing values (i.e. whose allelic value
is 0) for the Group of markers via Accession. In order to get missing values, click on
the View menu and select Missing values.

File Lims Input  ‘Windows

£ | B 15mae

[T AccessionLiskyiew

Filker:

WEEN Help

Shiow Wigw r

Phenotype Data Fw
Linkage Map

Missing Yalues

| e ——

Fig 5.4.3 View menu

Selecting the Missing Values action, will add the list of Markers and Accessions
whose allelic data is missing (i.e. 0) to Missing Values View

| TargetGenotype Yiew . Missingvaluesyiew

ArCcession Markers

I58a03 woupB3, umcl74h

IS8607 bnl15.07b, umc9la, umclédc

[58610 csuds

[58615 woupB3, umcl74h

I58616 ®CoUpB3, umcl7dh

158535 bnlc.2z2a, csu4d

[58664 umc53a, bnllz2.06c

1586595 bnl&.2za, umcl3Zalchk), umca3a, prpz, me3
[58747 brl15.07b, umc164c

[55750 umcla

55777 umcd3a, umclSea, UMC11a, umcléla, umclSob, mes
[55508 umcla

[58809 woupB3, umcl74h

I58511 ®CoUpB3, umcl7dh

[58513 moupB3, umcl74h

[58814 woupB3, umcl74h

[55529 wouph3, csuds, umcl F4b

TSSO

M ams D aem=d TAR

Fig 5.4.4 Missing values view

5.4.3 Lims Markers:

Lims Markers are those markers which are involved in the Linkage Map. To identify
those markers, select a portion of Linkage map in Graphical View.
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<M | | | | L | | | |

Fig 5.4.5 Selecting portion of Linkage map

From the menu bar, click on Lims Input menu and select Lims Markers.

= |SMAB

File BEERGE® Windows Wiew Help

Lims Accessions

= 0|0 araphical Wiew
L

O

Filker:

—a r

Fig 5.4.6 LIMS Input menu

A click on Lims Markers action, will add the Makers which are there in the
selected portion of Linkage Map are added along with their status as Screened or
Unscreened to LIMS List of Markers View.

[ LIMS lisk of Markers &2 =0
List of Markers Status N
umc33a Screened
umciSspl) UnScreened
bnls.62a Unscreened
csuGlb Unscreened
urmc107alcroc) Unscreened
npi9?a Unscreened
umc3da Unscreened
umcdda Unscreened
csul34aithf) UnScreened
bnls.59a Unscreened
umchS Unscreened
umcs3c Unscreened
umc147hb Unscreened
umca3a Screened
umcs3a Screened
umic 1G4 Screened
brli2.06c Screened
gstl Unscreened
umcha Unscreened
umcléla Screened
UMCila Screened
umcl74b Screened
rp2 Screened
!jnrrl?.—l:l:a | In S -raana A [

Fig 5.4.7 LIMS List of Markers View
User has an option to save this file, which can be uploaded to molecular LIMS for
further Screening. User can delete any Marker, if they don’t want that marker to
be further Screened. To delete a particular Marker, right click on the respective
row and select Delete Selected Marker. It will delete that particular Marker from
the LIMS List of Markers.
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E LIMS lisk of Markers &3
List of Markers Status

bnlS.62a UnScreensad
umclGdc Screened

1 - —] Delete EeIEu:tEn:lr'-'1arl=:.er
urncS3c UnScl  Properties
umc13sipl) UnScreensd
umncz2eh Screened

umcl6da Unacreensd
csuGlb Unacreensd
bnlS.59a Unacreensd
umcll9a Unacreensd
umcs3a Screened

umce3a Screened
csuZ0allheh) Unacreensd

Lirne1 7 Srrmanad

Fig 5.4.8 Deleting Selected marker

To Save the Marker information into a file click on dropdown arrow = = &
choose Export and then LIMS Markers

ET LIMS list of Markers &3 = = 0O || 3 TargetGenotvpe | T Linkage |
List of Markers Skatus Export ¥ LIMS Markers harkers
urmc33a Screened [ 'c1icht bniS.62a
umclesipl) Un3creened _1:Chi e 1 G
brls.62a Un3creened “1:Chi aqsrl
csualhb Un3creened C1:Chi JMC11a
umcl07alcroc) Unacreensed C1:Chl umcSsc
npis7a IIn5creened C1:Chi umcl&s(pl)
umc33a Un3creened C1:Chl umc2ahb
umcd4a Un3creened Z1:Chi umcla7a
caul3dalthf) Un3creened “1:Chi csualb
brls.59a Un3creened C1:Chl brl5.59a
umcas Un3creened C1:Chl umcilga
umcS3c Un3creened C1:Chl umc3Sa
umcl47h Un3creened C1:Chl umcSSa
umca3a Screened o |IIE

LS aa Srresnad

5.4.9 Export to LIMS Markers

As the user chooses the LIMS Markers it open a Save as dialog, where user has to
choose the file name and select Save, will save the list of markers as *.CSV file.
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Save As E]
Save jh: |@Desktop v| a T R

L @My Documents
\_-‘;5 :J My Computer
ty Recent HMy Mebwork Places
Documents [)Files

= (3 Mew Folder (43
|_ ETESTING_CROPFORGE

Degklop

2

by Documents

My Computer

-

File name: |Iirns rnarkers W | I Save ]

Iy Netlwork Save as type: | * oy w | l Cancel ]

Fig 5.4.10 Save As Dialog
5.4.4 Linkage Map Data:

Linkage Map Data View consists of information of the Markers, its position,
distance between Markers, its cumulative distance and marker status via
Chromosomes. In order to get linkage map data, click on the View menu and select
Linkage Map.

& ISMAB

File Lims Input  ‘wWindows BUEES Help

| [ 1sMag | Show Yiew b

1 AccessionListyisw Phenatype Data &

Linkage Map

Filker: Missing Yalues

—T -I 1

Selecting the Linkage Map action, will display the Linkage map data in the Linkage
Map Data view.
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T Linkage Map Datatiew &2

Chromosome Markers Mumbering Distance Cumn_Dist Marker Status ~
Z1:Chi brls.62a ] ] ] Backaround
Z1:Chl umel6dc 1 74 74 Backaround
C1:Chi gstl 2 339 41.3 BackGround
Z1:Chi UMC11a 3 321 T34 Backaround
Z1:Chl umes3c 4 10 334 Backaround
CLichl umc18s(pl) 5 1.4 84.8 ForeGround
Z1:Chi unnc 26k & 42,7 127.5 Forestound
Z1:Chl umela?a 7 f 133.5 Forearound
C1:Chl csuGlh g 74 140.9 ForeGround
Z1:Chi brl5.59a a 0.9 141.8 Forestound
Z1:Chl umel19a 10 a.1 149,9 Forearound
C1:Chl urnc33a 11 24.5 174.4 ForeGround
Z1:Chi umc3a 1z 21 195.4 Forestound
Clich csuz20ailhch) 13 10.4 205.8 Faretaround
C1:Chl urncl74b 14 0.6 206.4 Backaround
C1:Chi UncBs 15 a.6 215 Backatound
Clich urmc107alcroc) 16 12 227 Backiround
C1:Chl bril&. 290 17 5.7 232.7 Backaround
C1:Chi umc147h 18 a 241.7 Backatound
Z1:Chl umcléla 19 A4 2481 Backaround
CLichl npi97a 20 4 252.1 Backaround
Clichi csul34atthf) 21 13.1 265.2 Backiround
Z1:Chl umedda zz 1.3 2665 Backaround
C1:Chl urncea 23 0.9 267.4 Backaround .
fh B o5 ———i [a] [a] [a] L= B

< >

Fig 5.4.11 Linkage Map Data View
5.4.5 LIMS Subset View:

From the menu bar, click on Lims Input menu and select Lims Accessions.

&= ISMAB

File BENERGINS Windows Miew Help

= 0|08 araphical Wiew
L

Fig 5.4.12 Lims Input menu

A click on Lims Accessions will show the Lims subset View, with all the
selected Accessions from Accessions View. You can export the selected
accessions to molecular Lims in two formats. 1) Lims Genotype List or 2) Lims
PCR plate. As the user chooses the format, it open a Save As dialog, where user
has to chose the file name and click on Save, will save the list of markers as *.xlIs
file.

ET LIMS Subset View 2

= =
Accessions LIMS Genobype List

155608 LIMS PCRPlake (354)
158818
158624
158635
ISGood

Fig 5.4.13 Lims Subset View
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5.4.6 Phenotype Data View:

Phenotype Data View contains the list of Genotypes along with their trait
information via Genotypes. In order to get Phenotype data, click on the View
menu and select Phenotype Data.

& ISMAB

File Lims Input  Windows BUEES Help

T | [ 1smas |

E AccessionListyiew

Linkage Map
Missing Yalues

Filter:

— | F1

Selecting the Phenotype Data action, will display the Trait data (can be ‘n’
number of traits with user’s interest) in the Phenotype Data view. You can Sort
the data with respect to any trait.

] Phenotype Data Yiew &3

Genotypelacc.,, | wield heading
158603 7.232 200
158607 6,326 193
155605 6.533 197
158610 7469 200.5
158615 5.997 191
158616 6.525 2035.5
158615 6.564 204.5
158624 7.03 193.5
158625 g.432 203
158633 7.287 202.5
158635 7.701 194.5
155643 6.542 195
158649 5.735 1925
158664 8.491 204
155685 6.474 197
158685 7.289 199
158693 5.984 201
155721 7.111 155
158744 5,043 200
155747 5.956 202
155749 G046 159.5
158750 6,054 19z
155751 g.435 200.5
158752 6,413 202
158756 6,059 201
155768 7.598 200.5
158772 6,781 199.5
158773 6.612 192
155774 6.5391 197.5
158778 5.821 1858.5
158777 6.283 201
155505 7987 199

TEmEn = AmA LT

Fig 5.4.14 Phenotype Data View
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5.4.7 Chromosome View

Chromosome View will display the contents as in Graphical view but limited to a
particular Chromosome. In order to view Chromosome wise data, click on the View
menu and select Chromosome View.

File Lims Input  ‘Windows BYEEN Help

[ AccessionListview ST g
Filter: Chromosome Yigw
Phenotype Data —
Linkage Map =
| Missing Yalues P —
[ 2 rcanoa | B e e B B B

Fig 5.4.15 Chromosome View Window

A click on Chromosome View will opens the Chromosome View window; Select the

Chromosome and Click on.

& Chromosome Yiew

Chromosome ST

[ Wigt H Cancel ]

Fig 5.4.16 Chromosome selection

A click on will refresh the Chromosome view with the selected
Chromosome.

1 chromosome View &2 Graphical View ., (=, Refresh Sort Similarity Export %Recovery Print — O

~

E3

sow
Bow |
FT |

|

E2 GOW

Bow |
FT |
|

El GOW

Bow |
FT |
1

1
LirhageMap 1

"
T

158608 (R}
158615 (R}
158618 (R}
158624 (R}
158633 (R}
158635 (R}
158685 (R}

Fig 5.4.17 Chromosome wise view

All the functions in Graphical View are available in Chromosome View. To get back
the Graphical view click on ~ Sraphical ¥iew
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6. Saving and Loading Workbench

6.1 Save Project:

To save the whole workbench for future use, go to File menu choose Save option

asin Fig 6.1.1.

& ISMAB
FIEN Lims Input  Windows  Views  Help
W

Mew Project
Open
Load Target

Save

Exit:

=1"m Graphical Wiew

84 158603
84 1583607
88 153508
84 158510

]

Fig 6.1.1 File menu

EZ2

GOwW
BOW
FT

GOW
BOW
FT

A click on Save option will display a Save dialog box, where the user has to

provide Project name and Generation and click on button, Will
prompt a message as File created.

= Save

Project

Generation

| kest w |

| test.ser " |

[ Ok, H Cancel ]

Fig 6.1.2 Save dialog

6.2 Load Project:

To load project into the workbench, go to File menu, choose Load option.

& ISMAB
FIEN Lims Input  Windows  Wiew  Help

Mesw Project

A

Load Target
Save

Exit

84 158603
£ 158007
84 158608

84 158810

Fig 6.2.1 File menu

= O | I Graphical iew

GoOw
amwv
FT

oW
amw
FT

30



A click on Load button will display a Load dialog box, where the user has to

provide Project name and Generation and click on button, Will load
the workbench with saved data.

& Load... [X]

Project | test W |

Generation | tesk,ser

Fig 6.2.2 Load dialog
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7. Advanced Generations of Ismab
7.1 Importing Advanced Generation Input files

To import Advanced generation input files into the Ismab workbench, go to File menu, and
choose Load Target action, will direct you to the page.as shown in fig 7.1.2.

& ISMAB
FEN Lims Inpuk Windows  View  Help

Mew Project = B || 3 Graphical visw
Open

Load Target

Save

Exit ]

Fig 7.1.1File menu

Browse the required files (i.e. Project name, generation name, Genotype File).

& |oad TargetData |Z|@
E

Load TargetData

Project |test W |

Generation |test.ser w |

Load Genotype | Ci\Documents and SettingsimsravaniDeskiopISMAB Files' | |§Browse |

Sumnnary

Missing value is represented with -
Genotypes ¥ 64

Markers # 31

Missing # 112

[ Finish ] [ Cancel

Fig 7.1.2 loading input files

Once you browse the files, click on button. A click on Finish button will
load the input files into the application as shown in the fig 7.1.3.
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Flle Lims Input  Windows  View Help
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E1 {500
&R 1sact-1 s S e N 1 1T gy I 1 1 W B A i
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2 sBc1-6 FE=EHEN B | 11 - m T =51
£ 18017 seci: o - 1= e
% DRels =2 m = 1 na - . (1} -
ﬁ :::Ei?o FC=FE - B | o -_— e - =
% st secs - . ne - m ™ -
H sec112 sects m o -_— e - =
24 1s8c1-13 sec B =m o BN T - m ™ =)
g 158C1-14 i sects D mw o W 1o - o i ==
I5BCI-15
secrs N0 wm o N ] — ™ [
4 1s8c1-16
8 1sec117 18EC -1 ] = I (A} | - m (1] =
2 158c1-18 BECT-11 [ | - Bl 1 oma -] - (1] -—
ﬁ 15BC1-19 18BC1-12 ) = I (A N | - m (1] [
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28 1snc1-24 I§ECT-16 -] = 1 na - . (1} -

Fig 7.1.3 Ismab workbench

The Graphical View is loaded with QTL Map, Linkage Map, Scale, Target data from
first generation and heat maps. The heat maps are displayed below the Target.

Heat maps will display the genotype information of selected accessions and have
generated heat strip for each individual per chromosome. These maps are layered along
with Target under the linkage map that allows comparison of genotype information with
linkage and QTL map.

7.2 Tools in Graphical View for Advanced generation
7.2.1 Hide

In order to hide some of the heat maps in Graphical View, Select the appropriate heat maps.
Right click on Graphical View and select Hide.

.

|
Lin hageMap -1
inkageMap £17

[+ €1 €
9 3| 50 78| 00§ 1007 00 M5 asaer | 4 3 &4 78 a Us 0 s a1 38
N e o B I ) B B 8 | B Tt

Target | == Wl nomr — - (1] -

= - = 1= -

secte - = 1= -

nEcte - = = -

= - = 1= -

seors BT W WG] e om 1= -

sects N | | o= -_— = -

BECIT [ | - [ | :‘::ESh - (L} -

1=+ [ | - [ | Expart [} . -

18BC1D | = . Assign Marker as 3 = -

ISEBCA-10 m - [ ] Search by 3 - (1] -

et - . Hide: - = -

A m - Show Hidden Elements - .. A

ISBCT-13 [ | - [ | Compare - . -

Select Best Individuals

seciu L Sart w.r.t, Phenotype = 1= -

ISBCH-15 [ | - [ | - . -

I18BCA-16 m - [ ] [ N [ - = -

18BCA-17 m - [ ] [ N [ - = -

Fig 7.2.

[EEN

Hiding heat maps on Graphical View

A click on Hide action will hide the selected heat maps on Graphical View as shown in fig 7.2.2.

33



imiagartan H—F—H——tHH——HHHH i ] —
1 2 £3 €
4 35 s %5 wa F e 75 a3 woer | 4 3 24 7 tas 3 aan a3
1 B o s i | 8 T
Target [ | == Wl nomr — - (1] -
8BS [ | - [ | 1 [ - = -
8BS [ | - [ | 1 [ - = -
8BS [ | - [ | 1 n [ . -
IBEBCA-10 [ | - [ | [ ] [ - . -
ISBCT-11 [ | - [ | 1 omn -— - . -
ISBC1-12 [ | - [ | 1 omn -— - (1] -
ISBCH-13 [ | - [ | [ ] [} - = -
ISBCA-14 [ | - [ | [ 0] [} [} (1 -
I18BCA-13 [ | - [ | [ ] - - . -
[{==8 [ | - [ | 1 [ - = -
[{==RH [ | - [ | 1 [ - = -

Fig 7.2.2 Graphical View with Hidden heat maps
7.2.2 Show Hidden Elements

In order to view the hidden elements, Right click on the Graphical View and select Show
Hidden Elements.

T S R o IO e e e 1 B e o B e e o I
€1 2z €3 €4
0 33 80 78 00 115 150 L7é Ja0 138 J30&7 | 4 33| S0 75 00 L3 L84 (7S84 38 0 73 L0913 Lsa 78 Al |4 3%
M LT I i | B e B e e i B " -
Refrash
Target [ ] - [ ] I ma —-— - mm -
o
[[==1%4 [ | ] [ | 1 m1 ] ] (1] Export
18EC1G || = I LI B | -_— - . Assign Marker as b
1SEC1b || = 1. [ ] . Search by 3
ISBC1-10 [ ] - [ | 1 m1 -_— ] . Hide
Shiow Hidde ements
. - - L . - s Show Hidden Elemen
- Compare
IEBCT-12 m 1 1 - = . .
Select Best Individuals
IBBC1-13 [ | - [ | 1 m -— - m Sart w.r.t. Phenotype
1BEC-14 [ | ] [ | 1 m1 ] ] (1] |
ISBC1-15 [ ] - [ | 1 m1 -— ] m -

Fig 7.2.3 Un hiding heat maps on Graphical View

A click on Show Hidden Elements will opens a show Hidden Elements window as shown in the
fig. 7.2.4

Show Hidden Elements

15EC1-1
15BC1-2
15BC1-53
15BC1-4
ISBC1-5
ISBC1-6

Deselect Al

[ Finish H Cancel ]

Fig 7.2.4 Show Hidden Elements window
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. . . . . Deselact Al
Click on [@ to select all the Accessions in the window. Click on to deselect all

the Accessions in the window. Select the required Accessions and click on Iﬂ] A click on
Finish button will unhide the hidden Accessions on the Graphical View.
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Target [ | = BN [ W ] -_— - (1] -

==~ [ | - [ ] 1 m1 ] ] (1] -

IEECT-2 || - 1 n1 [ | ] m -

[{==18] [ | - [ ] 1 m1 ] ] (1] -

ISEC1-4 [ ] - [ | 1 =1 -_— ] . ]

IEECT-E = i [ ] ] (| -

ISBC14 [ ] [ ] 1 =1 -_— ] . -
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[{==1F] [ | - [ ] 1 n ] (1] -

15 BC1-10 [ ] - [ | 1 m1 -_— ] 1. ]

18 EA-11 [ | - [ ] 1 m1 ] ] [N ] -

15 BC1-12 [ ] - [ ] 1 =1 -— ] 1. -

18 BC-13 [ | - [ ] 1 m1i -_— ] = -
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15 BC1-168 [ ] - [ ] 1 m1 -_— ] 1. ]

Fig 7.2.5 Graphical View with all accessions

7.2.3 Compare

To compare the heat maps on Graphical view, select the appropriate Accessions, Right click on
Graphical View and select Compare.

T Graphical iew #, =) |Grid |Refresh Sort Export Similatity SsRecovery Print PopMin = O
L —— ~
oo P e W T wr T —— = =
Refresh
18BC1-28 || - [ | 1 m Sart = -
18 ECH-24 [ | - [ | 1 m E Expart ] -
15 BC1-26 [ ] - [ | 1 m Assign Marker as 4 h -
CLSCA: e —— ' -
18 BC1-28 h C I | w1 Hide = -
Show Hidden Elements k
PIr i  E—— - - -
Compare
el - = . 1_at Select Best Individuals . -
sectst [l = I 1om Sort w.r.t, Phenokype - -
18BC1-52 || = (I | [} -
sectes N I | Tm ) - = 1= -
18 ECH-54 [ | - [ | [ N1 [ ] ] 1. -
18 BC1-58 [ | ] [ | 1 m1 [ ] ] 1 ]
Fig 7.2.6 Comparing the selected Accessions

As the Compare action is chosen, the selected Accessions will remain on Graphical View
and other Accessions are hidden.
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Fig 7.2.7 The selected Accessions on Graphical view
7.2.4 Percentage of Recovery

Percentage of Recovery will gives you, how much the Recurrent parent genome is
recovered during back crossing program. To view the Percentage of Recovery, click on

“Recovery. A click on it will display the percentage of recovery dialogue.

& Percentage of Recovery ﬁl

Individuals %% Rec % Rec mis -

A%BC140% 250  44.0 0T and 11 Gena are Missing
ISBC1-42 50.0 53,0 0T and 1 Geno are Missing
ISBC1-41 50.0 50,0 0T and 0 Geno are Missing
ISBC1-44 50.0 53,0 0T and 1 Geno are Missing
ISBC1-43 31.0 33.0 0T and 2 Geno are Missing
ISBC1-46 43.0 50.0 0T and 2 Geno are Missing
ISBC1-45 56.0 56,0 0T and 0 Geno are Missing
ISBC1-48 62.0 f6.0 0T and 3 Geno are Missing
ISBC1-47 25.0 25.0 0T and 1 Geno are Missing
ISBC1-49 31.0 31.0 0T and 0 Geno are Missing
ISBC1-12 50.0 53.0 0T and 1 Geno are Missing
ISBC1-13 23.0 25.0 0T and 0 Geno are Missing
ISBC1-14 50.0 50.0 0T and 0 Geno are Missing
ISBC1-15 50.0 50.0 0T and 0 Geno are Missing
I5BC1-16 43.0 43,0 0T and 0 Geno are Missing
15BC1-17 43.0 46,0 0T and 1 Geno are Missing
I5BC1-15 43.0 46,0 0T and 2 Geno are Missing
I5BC1-19 37.0 37.0 0T and 0 Geno are Missing
ISBC1-6 s0.0 53.0 0T and 2 Geno are Missing
ISEC1-5 31.0 33.0 07T and 2 Geno are Missing
ISEC1-4 18.0 18,0 0T and 0 Geno are Missing
ISBC1-3 56.0 56.0 0T and 1 Geno are Missing
ISEC1-2 65.0 73.0 0T and 5 Geno are Missing v

I Ok H Cancel ]

Fig 7.2.8 Percentage of Recovery dialog
7.2.5 Search by Accessions

In order to search the appropriate Accessions/ Heat Maps on the Graphical View, Right click on
the Graphical View and select Search by Accessions.
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Fig 7.2.9 Searching Accessions on Graphical View

A click on Search by Accessions will opens a Search Accessions window as shown in the fig.
7.2.10. Select the list of Accessions using Ctrl/Shift key and click on OK.

& Search Accessions @

ISEC1-15
ISBC1-16
ISBC1-17
ISBC1-15
ISEC1-19

s

W

[

OF

l [ Cancel

)

Fig 7.2.10 Searching Accessions Dialog

A click on OK button will select those accessions on the Graphical View.
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Fig 7.2.11 Highlighting the Accessions

7.2.7 Search by Markers

In order to search the appropriate Markers on the linkage map, Right click on the Graphical
View and select Search by Markers.

n
~

s

=

L L

L s

Refresh

Sort

Export

Assign Marker as 3

ACcessions

Search by

Hide:

Show Hidden Elements
Compare

Select Best Individuals

Fig 7.2.12 Searching Marker on Linkage map in Graphical View

A click on Search by Markers will opens a Search Markers window as shown in the fig. 7.2.10.
Select the marker from the list and click on OK.
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Fig 7.2.13 Search Markers Dialog

A click on OK button will select that Marker on the Linkage map as shown in the Fig
7.2.14.
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Fig 7.2.14 High lightening the Marker
7.2.7 Selection of Best Individuals

In order to select the best individuals, Right click on the Graphical View and click on Select
Best Individuals.
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Fig 7.2.15 Selection of Best Individuals
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It will open a window with list of Foreground markers along with their count (i.e. number of
appearances of target allele under that marker) as shown in the fig. 7.2.16. To include missing

values select the Missing  option. Select the markers of interest from the list. After selecting
the foreground markers, the number of common individuals will get updated with respect to data
set. By default the number of best individuals will be same as common individuals, if the count is
higher, then you can choose the limited numbers and click on Finish.

Selection of Best Individuals

D Missing
Commen Individuals are ¢ 21
Mumber of Best Individuals @ | 21

[ Finish H Cancel ]

Fig 7.2.16 Selection of Best individuals
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Fig 7.2.17 Selection of Best individuals

SVN Checkout from CropForge

For  checkout (import) the source code use the following link
https://svn.cropforge.org/svn/ismab
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