

    
      
          
            
  
BioMercator



Introduction

BioMercator V4 is a genetic map compilation and QTL meta-analysis software providing tools to integrate these data with genome structural and functional annotation. It offers wizards to run analyses and display input and output maps through a user friendly graphical user interface (GUI). In addition to map compilation and meta-analysis methods available in previous BioMercator version, this new release includes algorithms from the MetaQTL package (http://www.bioinformatics.org/mqtl/wiki/).

The GUI has evolved, and now offers new ways of zooming. A cascading zoom allows to progressively enlarge a region of a map while conserving alongside the whole chromosome representation. It is now possible to use the zoom from the whole map representation to focus on zones of interest of several chromosomes. Image can be exported in various format including SVG for subsequent image editing in third-party software.

BioMercator V4 also implements a new file loading wizard capable of reading an unlimited number of files and automatically recognize their format.

The possibility of using MetaQTL’s package algorithms directly inside BioMercator V4 came with a file format evolution ; to use fully those algorithms, more data will be required than in the previous BioMercator version.

The user will be able to export maps and analyses in a format compliant for submission to the URGI  databases (GnpIS).










            

          

      

      

    

  

    
      
          
            
  
How to install BioMercator

BioMercator is a Java program; all you need is Java (v1.6 or above) installed on your machine. To install java see http://www.java.com/.

On Windows: Double-click on the BioMercatorV4.jar to launch the program

On other OS: Open a terminal and execute the command line :

java -jar BioMercatorV4.jar





Memory management :
On any OS, If the software doesn’t launch or exits with a memory error (when working with large genome annotation dataset), you should open a console (terminal) and type the following line :

java -jar -Xmx512m BioMercatorV4.jar








            

          

      

      

    

  

    
      
          
            
  
Tutorial

This tutorial will guide you through new functionalities and analyses in BioMercatorV4; data files used are situated in the “Tutorial_files” folder.

When launching the software for the first time, the workspace is totally empty.







            

          

      

      

    

  

    
      
          
            
  
Data Loading

First, we’ll load the genetic maps. The wizard is accessible through the “File” menu and “Genetic data loading” sub menu.
Choose “New project” and name it “data”.
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Create new project



The next step is the files choosing; browse your files and select all files inside the “tutorial/Genetic Files” folder. (hold the “shift” or “control” button to select all files, or press the combined keys “Control” and “a” (replace “control” by the “apple” key  on mac OS))
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Genetic maps loaded



The next step shows a summary on all loaded files.

Once the wizard is finished, the new maps will be displayed in the explorer on the left side, inside the chosen project. You can delete a single map, click right on the map Laurence and then click on supress button.
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Maps explorer on the left




Chromosomes display

For displaying a whole map, click on the map in the explorer, move the mouse in the drawing panel and release the mouse button. The whole map should appear with all chromosomes and linkage groups.
You can drag an drop a chromosome or linkage group the same way.
Drag the chromosomes ‘1’ from ‘Cardinal_2001’, ‘Groh_1998’ and ‘Mechin_2001_inv1’ maps to see the dynamic comparison. You see now the common markers linked with blue and red lines; red lines show the inverted markers.
Now drag the ‘Mechin_2001_inv1’ from the right side to the left side of ‘Groh’_1998’ by moving it (holding the mouse left button).
We see lots of inversion; right click on the ‘Mechin_2001_inv1’ and select “Reverse linkage group”; the whole linkage group is now in the right order.
To remove an element from the display panel, you have 2 ways :
* use the middle click of the mouse on the element to remove
* right click on the element, then select “remove from view” in the contextual menu
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Chromosome display





Individual zoom

Drag several chromosomes into the display panel; now, put the mouse inside a chromosome, and use the mouse wheel; you will zoom inside the chromosome, keeping other chromosome un-zoomed. (You can also right click on the chromosome, and choose “Zoom in/out”.
To keep an idea of your position in the chromosome, a mini-chromosome is displayed below, with a scroller indication your viewing window.
(Try this functionality a bit later on chromosomes with more markers on them.)
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Individual zoom





Cascading zoom

Clear the drawing panel and drag the chromosome 8 from ‘Chardon_2005a’. Clicking on it will launch the cascading view; a scroller appears and can be move/resized with your mouse for exploring the chromosome with more details.

Fig6 here

You can click on the zoomed chromosome for more details.
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Cascading zoom



The zoom allows to display more information on the markers; (some markers are hidden by default when there are too many; this option can be changed in the “Expert” tab, below the maps explorer).

Next step





            

          

      

      

    

  

    
      
          
            
  
Genetic maps analyses

Previous BioMercator version allows you to directly use command line analyses from the metaQTL toolbox.
The standard workflow is the following:
* Verify connectivity between input maps
* Create a consensus map
* Launch a meta-analysis on all QTLs from the consensus map


Connectivity (InfoMap)

This method creates text files about connectivity (where dynamic comparison is only used in a visual way), in order to determine if the can be used for creating a consensus map.


	Click on “Analysis”, “Statistics”, “InfoMap”


	Create a project “Statistics” and validate


	Select all maps from the “Data” project


	Set the result name as “connectivity”


	Click ‘Next’ for launching the analysis
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Select dataset



Once the analysis done, you’ll see 2 created files in the Statistics folder; they contain informations about markers and their connectivity.
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Connectivity files (1/2)
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Connectivity files (2/2)





Consensus map creation (ConsMap)

This analysis is done in single one step, avoiding the iteration part.
* Click on “Analysis”, “Map compilations”, “MetaQTL Cons”
* Create a project “Consensus” and validate
* Select all maps from the “data” project
* Set the resulting map name to “pre_consensus”
* Launch the analysis


[image: ../_images/Fig11.png]

Select dataset



When the analysis finishes, a information dialog is shown; the analysis should be a success, and the resulting consensus map should be visible in the explorer. Drag it to display it; you notice that no QTL is present; the next analysis is needed.
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Display consensus map





QTLs projection (QTLProj)

Once the consensus map is created, use this analysis in order to project QTLs from all the maps used.
* Click on “Analysis”, “Map compilations”, “MetaQTL QTLProj”
* Choose the “Consensus” project and validate
* In the next window, in the left explorer, select all maps from the “data” project
* In the right explorer, select the “pre_consensus” map from the “Consensus” project
* Set the resulting map name to “consensus”
* Launch the analysis
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Select dataset
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QTLs projection





QTLs Meta-analysis (QTLClust)

This meta-analysis is a two steps analysis; the first one calculates and estimates the best models (ie number of meta QTLs), so you can choose the one to show in the second.


First step


	Click on ‘Analyses’, ‘QTL Meta analyses’, ‘MetaQTL Meta analysis 1/2’


	Choose ‘meta_v1’ for the meta analysis’ name


	Select the ‘Consensus’ project


	Select the ‘consensus’ map


	Select the ‘1’ chromosome


	Select the ‘1’ linkage group


	Choose to regroup the traits into a single meta trait named ‘FT’ (for Flowering Time)


	Click ‘Next’ to launch the analysis
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QTLs meta-analysis parameters



Once the analysis is done, browse the explorer down to the created meta analysis situated inside the previously selected linkage group (project ‘Consensus’, map ‘consensus’, chromosome ‘1’, linkage group ‘1’). You’ll see 3 created files; drag the one named ‘meta_v1_model.txt’; it corresponds to the most probable model given different criterions.(for more explications, please refer to the ‘MetaQTL’ software documentation)
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First step analysis





Second step


	Click on ‘Analyses’, ‘QTL Meta analyses’, ‘MetaQTL Meta analysis 2/2’


	Select the ‘Consensus’ project


	Select the ‘consensus’ map


	Select the ‘1’ chromosome


	Select the ‘1’ linkage group


	Choose ‘meta_v1’ for the meta analysis’ name


	Choose the meta trait named ‘FT’


	Click ‘Next’ to launch the analysis


	Set ‘5’ for the ‘best’ parameter
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Second step parameters



Once the analysis is done, browse the explorer down to the created meta analysis situated inside the previously selected linkage group (project ‘Consensus’, map ‘consensus’, chromosome ‘1’, linkage group ‘1’).  Inside the folder, you’ll see  a linkage group named ‘1’, drag it to see the meta-QTLs along with the QTLs and their percentage of belonging.
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Display meta-analysis results



Next step






            

          

      

      

    

  

    
      
          
            
  
Genome viewer

BioMercator integrates structural and functional annotation; a genome version corresponds to a structural annotation, a functional annotation and anchors between the genetic map and the sequence.


Loading a new genome version

You’ll need to download 2 files corresponding to the annotation (too heavy to be included in the BioMercator package). You’ll find them in the “tutorial/Physic Files” folder.
* The structural annotation in maize sequence
ZmB73_5b_FGS.gff.gz
* The functional annotation
ZmB73_5a_xref.txt.gz
Extract each file into the ‘tutorial/Physic Files’ folder.

Click in the menu: ‘File/New genome version’;
Choose a name for the genome version (‘maize_1’)
Click on browse for the structural annotation, and choose the ‘ZmB73_5b_FGS.gff’ file
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Browse GFF file



The wizard show you the first lines in the file; it is set by default to use a GFF3 file, so you don’t need to change anything; just click on Finish.

Now, click on browse for the functional annotation, and choose the ‘xref.txt’ file.
As before, just click finish as the columns are in the right order.
Click on browse for the anchors and choose the ‘anchors.csv’ file.
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Browse anchor file



As you can see, the wizard fails to display correctly the file; here, the file separator should be “space-comma-space”; select the ‘Custom’ separator and type “ , “ (in words : “space”  “comma” “space”). The display should now be better.
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Define custom separator



As you can see, the columns titles don’t corresponds to the files columns.
Click on the column and use the combo box to change their title until they are similar to the following screenshot.
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Change columns order



Carefully verify that the columns are the same, and then click on ‘Finish’
At last, click on browse for the database links and choose the ‘dblinks.txt’ file. Choose tabulation as separator, and then click on ‘Finish’.

You should wait for the files to be loaded until you get the following dialog; then, just click ‘Finish’ to save the genome version.
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Progress state of file loading





Display a new genome version

We’re now going to display the new genome version; in the tab ‘Genome Version’ select  ‘maize_1’; a progress bar should appear; wait until it’s completely loaded.
Drag the linkage group from the explorer: Consensus/consensus/1/1/meta_v1 and unselect the QTLs display under the QTL tab (for a clearer view).
Drag the scroller on the genetic map, and you’ll see it move along the sequence (vertical line in the middle), as well as the genes under the selected area (on the right side).
As the ratio between cM and bp isn’t always the same, look at the scroller’s size on the sequence as you move the other one on the genetic map. (you can also resize the scoller or move the other one).
You can also move the mouse over a gene. A menu appears with links to URGI, gramene or maizeGDB databases. You can click on one of them, it will open a browser with the page corresponding to the selected gene.
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Display genome view



Click then on the first meta-QTL. The Cursor is positioned automatically around it.
Now, in the ‘View’ menu, choose ‘Show the GO view’. A panel appears at the bottom. The colors shown in the chart represent the Gene Ontology terms, and are used for the genes color; clicking on a chart section will enlighten the corresponding genes, and clicking a second time (not a double-click) will make you go deeper in the GO hierarchy.
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Display Gene Ontology piechart





Analyzing GO terms over-representation

Another tool in BioMercator is the GO representation analysis; select the Analysis tab in the new panel, check the scroller is situated around the first metaQTL (click on the metaQTL if not) and just launch the analysis.
The analysis gives you a list of GO terms over and under represented in the selected area (here, the meta-QTL) compared to the whole linkage group. The columns gives you more information about the term. Clicking on it will enlighten the genes with the corresponding annotation.
Other analysis parameters are available, you could decide to analyze the representation along all intervals of a trait compared to the whole genome for instance.
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Emphasis annotated genes



Finally you can export genes into GFF3 file;
Right click on the genes window, and select ‘Export to GFF’.
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GFF export form



You can export all features or only genes.
You can choose the window of export (just the scroller’s area, the whole chromosome or the whole genome).
And you can choose to export only genes with the corresponding GO functional annotation.
Browse to select the path of your new file, and click next.
You’ll see in the created GFF the genes with all the structural annotation, but with also the GO annotation. The QTLs and meta-QTLs will be present in the GFF file.





            

          

      

      

    

  

    
      
          
            
  
Load data


Genetic Maps files



Physical Maps files


Structural annotation file



Functional annotation file



Anchor file



Working without genetic map




GWAS data files





            

          

      

      

    

  

    
      
          
            
  
Export data


Export a genetic map



Export genome region as a GFF file



Export a screenshot





            

          

      

      

    

  

    
      
          
            
  
Analyses


Statistical Analyses


Connectivity



Connectivity image




Map Compilation


Iterative map projection



Consensus map compilation



QTL projection




QTL meta-analysis


Gerber & Goffinet method



Veyrieras method
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Genetic maps



Genome browser



GWAS data
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Introduction

BioMercator V4 is a genetic map compilation and QTL meta-analysis software providing tools to integrate these data with genome structural and functional annotation. It offers wizards to run analyses and display input and output maps through a user friendly graphical user interface (GUI). In addition to map compilation and meta-analysis methods available in previous BioMercator version, this new release includes algorithms from the MetaQTL package (http://www.bioinformatics.org/mqtl/wiki/).

The GUI has evolved, and now offers new ways of zooming. A cascading zoom allows to progressively enlarge a region of a map while conserving alongside the whole chromosome representation. It is now possible to use the zoom from the whole map representation to focus on zones of interest of several chromosomes. Image can be exported in various format including SVG for subsequent image editing in third-party software.

BioMercator V4 also implements a new file loading wizard capable of reading an unlimited number of files and automatically recognize their format.

The possibility of using MetaQTL’s package algorithms directly inside BioMercator V4 came with a file format evolution ; to use fully those algorithms, more data will be required than in the previous BioMercator version.

The user will be able to export maps and analyses in a format compliant for submission to the URGI  databases (GnpIS).




            

          

      

      

    

  

    
      
          
            
  




            

          

      

      

    

  _static/file.png





_static/minus.png





_images/Fig19.png
Explain columns 1/1

Separator
@ Tabulation( Comma O semi-colon(J Colon
O custom
Field seqname
seqname |source | feature type| start [end [ score [strand [frame [ attributes |
s ensembl  chromoso... 1 156750706 X
s ensembl  gene 66347 68582 - I
s ensembl  mRNA 66347 68582 -
s ensembl intron 68433 68561 -
s ensembl intron 67142 67886 -
s ensembl intron 66671 67066 -
s ensembl intron 66535 66606 -
s ensembl  exon 68562 68582 -
s ensembl  exon 67887 68432 -
s ensembl  exon 67067 67141 -
s ensembl  exon 66607 66670 -
9 ensembl exon 66347 66534 - v
Prev Finish Cancel






_images/Fig2.png
Genetic data loading... 2/3

Inome/sosnowskiiDesktop/LAST/BioMercat... XML MetaQTL .
Ihome/sosnowskilDesktop/LAST/BioMercat... XML MetaQTL
Ihome/sosnowskilDesktop/LAST/BioMercat... XML MetaQTL
Jhome/sosnowski/Desktop/LAST/BioMercat... XML standard BioMercator V3
Jhome/sosnowskilDesktop/LAST/BioMercat... XML standard BioMercator V3
Ihome/sosnowski/Desktop/LAST/BioMercat... XML MetaQTL
Ihome/sosnowskilDesktop/LAST/BioMercat... XML MetaQTL
Ihome/sosnowskilDesktop/LAST/BioMercat... XML MetaQTL
Ihome/sosnowskilDesktop/LAST/BioMercat... XML MetaQTL
Ihome/sosnowskilDesktop/LAST/BioMercat... BioMercator V3 - Map file
Jhome/sosnowski/Desktop/LAST/BioMercat... BioMercator V3 - Qtls file
Jlhome/sosnowskilDesktop/LAST/BioMercat... BioMercator V3 - Map file
Ihome/sosnowski/Desktop/LAST/BioMercat... BioMercator V3 - Otls file v

Prev Next cancel






_images/Fig17.png
MetaQTL_QTLClustinfo 1

<

Project name Consensus
Map name (consensus

<

Chromosome name |1 ) KkMin 1
Linkage group name|1 ) KMax 10
Meta analysis name meta v1 ) best s

Trait name G ~

Prev Next cancel






_static/plus.png





_images/Fig18.png
BioMercator V3.1

File Analyses Help [ Erase all |[

[ Consensus g
» Ml pre_consensus
v I consensus

v (@ meta_v1

s

Z00M Qe

[ Display common markers links

) isplay map name

) Display chromosome name
(] Display linkage group name
(] pisplay the mini linkage group

[ Panel1

1

bnlgl124
unc1177
unc1o4l
Unclios
bnlgleLa
bnlgLas
bplgll12
ph10ss
bnls.62a
unc1sa
bnlgl17s
uncSda
bnls.0sa
php20537
php2088S
bnlgl7e
gsrl

bnlglsos
unc2sb

isulsza
uncl77a
scs71’p
Gnci1s’
uncssb
unciz7s
npi4aza
Uncgsa
unci7zab
sz
Gncead
uncLaoh
unc2047
bniis.1s
Unclosa
isis
linclslb
phi30870
phil2o
€sul34a(thf)
Ginc1500
uncgaa
php20557
hncoosL
Unced,
bnlgls
hidea
nls. 52

unc17s7






_images/Fig22.png
Explain columns 1/1

Separator

O Tabulation O Comma O semi-colon() Colon

@© custom .

Field end

unused  [unused [locus  |unused | chromos... unused  |unused | start [end [unused  |unused |unused |

puUmCIO4l PCR-SSR  uUmcl04l  CC741802 1 305 T 6136344 T

pumCLO4l PCR-SSR  umclo4l  CC786266 1 305 1 6136344

pUmCLO4l PCR-SSR  umcloal  CC786267 1 305 1 6136344

pumCLO4l PCR-SSR  UmClO4l  ACIS5430 1 305 1 6136344

pbriglas PCR-SSR  bniglas  AC177838 1 o 1 186496

pbriglds PCR-SSR  briglds  CCl49140 1 o 1 186496

pbriglas PCR-SSR  biglas  CCl4914l 1 o 1 186496

pbriglae PCR-SSR  briglas  CC759837 1 o 1 186496

pbriglds PCR-SSR  biglds  CC759838 1 o 1 186496

pumcl3S4 PCR-SSR  Umcl3s4  ACLa0658 1 o 1 1862940 1 1862517 1862817

pumc1354 PCR-SSR  umcl354  AV106116 1 o 1 1862940 1 1862517 1862817

pumcl354 PCR-SSR  Umcl354  AIBS714 1 o 1 1862940 1 1862517 1862817

pphioss  PCR-SSR  tubl Acrealas 1 25 1 2022607 1 2179629 2179929

pphioSs  PCR-SSR  tubl AY110829 1 25 1 2022607 1 2179629 2179928

pphioss  PCR-SSR  tubl cc7a9438 1 25 1 2022607 1 2179629 2179928

pphioSs  PCR-SSR  tubl A65233 1 25 1 2022607 1 2179629 2179928

pphioss  PCR-SSR  tubl ACIS5453 1 25 1 2022607 1 2179629 2179928

pphioSs  PCR-SSR  tubl AYeB7961 1 25 1 2022607 1 2179629 2179928

pphios7  PCR-SSR  tubl Aclealas 1 25 1 2022607 1 2179629 2179928

pphios7  PCR-SSR  tubl AY110829 1 25 1 2022607 1 2179629 2179929
Prev Finish Cancel






_images/Fig23.png
Structural annotation
Functional annotation
Anchors

Database links

New genome version... 2/2

ZmB73_Sb_FGS.off v
ZmB73_Sa xrefbt v

anchors.csv | v
dblinks.txt | v

N

Finish

H

cancel





_images/Fig20.png
Explain columns 1/1

Separator
@ Tabulation( Comma O semi-colon(J Colon

O custom

Field locus

locus I
p-UMCLOAL , PCR -SSR, Umcl041 , CC741802,1,30.5 . 1, 6136344, 6135958 . . . X
p-UMCL041 . PCR -SSR, UMC1041 , CC786266 1, -30.5 . 1. 6136344 . 6135958 . . . N

puUMCI041 , PCR -SSR, umc1041 , CC786267,1,-30.5 .1, 6136344, 6135958 , , .
p-UmC1041 , PCR -SSR, umc1041 , AC1S5430,1,-30.5 . 1, 6136344, 6135958 , . .
pbniglag, PCR -SSR , bnlgl49 , AC177838,1,0 ,1,186496,186012 , . .
pbniglag , PCR -SSR , bnlgl49 , CC149140,1,0 ,1,186496,186012 , . .
pbniglag, PCR -SSR , bnlgl49 , CC149141,1,0 ,1,186496,186012 , ., .
pbniglag , PCR -SSR , bnlgl4g , CC759837,1,0 ,1,186496,186012 , . .
pbniglag, PCR -SSR , bnlgl49 , CC759838,1,0 ,1,186496,186012 . . .
p-umC1354, PCR -SSR, umc1354 , AC190658,1,0 ,1,1862940, 1862367 , 1, 1862517, 1862817
puUmC1354, PCR -SSR, umc1354 , AYL06116,1,0 ,1,1862940, 1862367 , 1, 1862517 , 1862817
p-UmC1354, PCR -SSR, umc1354 , AIB57154.1,0 , 1, 1862940, 1862367 , 1, 1862517, 1862817
p-phi0S6 , PCR -SSR, tubl , AC194148, 1,25 , 1, 2022607 , 2025060 , 1, 2179629 , 2179929
p-phi0S6 , PCR -SSR, tubl , AV110929,1,2.5 , 1, 2022607, 2025060 . 1, 2179629 , 2179929
p-phi0S6 , PCR -SSR, tubl , CC749438, 1,25 , 1, 2022607 , 2025060 , 1, 2179629 , 2179929
p-phi0S6 , PCR -SSR, tubl , AI665233. 1,25 . 1, 2022607 , 2025060 , 1, 2179629 , 2179929
p-phi0S6 , PCR -SSR, tubl , ACL55453, 1,25 , 1, 2022607 , 2025060 , 1, 2179629 , 2179929
p-phi0S6 , PCR -SSR, tubl . AV987961,1,2.5 , 1, 2022607, 2025060 . 1, 2179629 , 2179929
p-phi0S7 , PCR -SSR, tubl , AC194148, 1,25 , 1, 2022607 , 2025060 , 1, 2179629 , 2179929
p-phi0S7 , PCR -SSR, tubl , AV110929,1,2.5 .1, 2022607, 2025060 , 1, 2179629 , 2179929

Prev Finish cancel






_images/Fig21.png
Explain columns 1/1

Separator

O Tabulation O Comma O semi-colon(J Colon

Field locus

locus | chromos... | start [end [unused  [unused |unused |unused |unused  |unused |unused  |unused |

puUmCIO4l PCR-SSR  uUmcl04l  CC741802 1 305 T 6136344 6135058 X

puUmC1041 PCR-SSR  uUmCl04l  CC786266 1 305 1 6136344 6135958 N

pUmCLO4l PCR-SSR  umcloal  CC786267 1 305 1 6136344 6135958

pumCLO4l PCR-SSR  UmClO4l  ACIS5430 1 305 1 6136344 6135958

pbriglas PCR-SSR  bniglas  AC177838 1 o 1 186496 186012

pbriglds PCR-SSR  briglds  CCl49140 1 o 1 186496 186012

pbriglas PCR-SSR  biglas  CCl4914l 1 o 1 186496 186012

pbriglae PCR-SSR  briglas  CC759837 1 o 1 186496 186012

pbriglds PCR-SSR  biglds  CC759838 1 o 1 186496 186012

pumcl3S4 PCR-SSR  Umcl3s4  ACLa0658 1 o 1 1862040 1862367 1 1862517 1862817

pumc1354 PCR-SSR  umcl354  AV106116 1 o 1 1862040 1862367 1 1862517 1862817

pumcl354 PCR-SSR  Umcl354  AIBS714 1 o 1 1862040 1862367 1 1862517 1862817

pphioss  PCR-SSR  tubl Acrealas 1 25 1 2022607 2025060 1 2179629 2179929

pphioSs  PCR-SSR  tubl AY110829 1 25 1 2022607 2025060 1 2179629 2179928

pphioss  PCR-SSR  tubl cc7a9438 1 25 1 2022607 2025060 1 2179629 2179928

pphioSs  PCR-SSR  tubl A65233 1 25 1 2022607 2025060 1 2179629 2179928

pphioss  PCR-SSR  tubl ACIS5453 1 25 1 2022607 2025060 1 2179629 2179928

pphioSs  PCR-SSR  tubl AYeB7961 1 25 1 2022607 2025060 1 2179629 2179928

pphios7  PCR-SSR  tubl Aclealas 1 25 1 2022607 2025060 1 2179629 2179928

pphios7  PCR-SSR  tubl AY110829 1 25 1 2022607 2025060 1 2179629 2179929
Prev Finish Cancel






_images/Fig24.png
bnlgll2a
unc1177

unc1o4l
Unclios

bnlgleLa
bnlgLas

bplgll12
ph10ss
bnls.62a
unc1sa
bnlgl17s
uncSda
bnls.0sa
php20537
php2088S
bnlgl7e
gsrl

bnlglsos
unc2sb

isulsza
uncl77a
scs71’p
Gnci1s’
uncssb
unciz7s
npi4aza
Uncgsa
unci7zab
sz
Gncead
uncLaoh
unc2047
bniis.1s
Unclosa
isis
linclslb
phi30870
phil2o
€sul34a(thf)
Ginc1500
uncgaa
php20557
hncoosL
Unced,
bnlgls
hidea
nls. 52

unc17s7

o045 kpb
n

bnlg117s
1
T

15068 kpb






_images/Fig25.png
bnlgl124
unc1177

unc1o4l
Unclios

bnlgleLa
bnlgLas

bplgll12
ph10ss
bnls.62a
unc1sa
bnlgl17s
uncSda
bnls.0sa
php20537
php2088S
bnlgl7e
gsrl

bnlglsos
unc2sb

isulsza
uncl77a
scs71’p
Gnci1s’
uncssb
unciz7s
npi4aza
Uncgsa
unci7zab
sz
Gncead
uncLaoh
unc2047
bniis.1s
Unclosa
isis
linclslb
phi30870
phil2o
€sul34a(thf)
Ginc1500
uncgaa
php20557
hncoosL
Unced,
bnlgls
hidea
nls. 52

unc17s7

Too4s kpb

bnlg1178

1

T

15068 kpb

G0 Terms | Analysis

o:

Cellular component v
Local -

Find Clear

GO:0005575(cellular_ component)






_images/Fig14.png
BioMercator V3.1

File Analyses Help [ Erase all

[ Consensus g
» Ml pre_consensus
v Ml consensus

[ Display common markers links

) Display map name

) Display chromosome name
[ Display linkage group name
(] Display the mini linkage group

| [Panei1 ]

1

bnlgl124
unc1177
unc1o4l
Unclios
bnlgleLa
bnlgLas
bplgll12
ph10ss
bnls.62a
unc1sa
bnlgl17s
uncSda
bnls.0sa
php20537
php2088S
bnlgl7e
gsrl

bnlglsos
unc2sb

isulsza
uncl77a
scs71’p
Gnci1s’
uncssb
unciz7s
npi4aza
Uncgsa
unci7zab
sz
Gncead
uncLaoh
unc2047
bniis.1s
Unclosa
isis
linclslb
phi30870
phil2o
€sul34a(thf)
Ginc1500
uncgaa
php20557
hncoosL
Unced,
bnlgls
hidea
nls. 52

unc17s7






_images/Fig15.png
MetaQTL_QTLClust 1/2

Meta-analyse fmetat |

Project | Consensus. - KkMax 10
Map (consensus. ) ci mode 1
Chromosome |1 ) ci miss 1
Linkage group|1 ) emrs. 50

QTLs choice emeps 1es

O Don't regroup traits

@ Regroup alltrats
Metatrat |1l

O use an ontology file

se an ot

y file.

Prev Next cancel






_images/Fig12.png
BioMercator V3.1

File Analyses Help [ Erase all |[

¥ Workspace
>@al
> (@ data
> (@ statistics
v (& Consensus

Zoom e
) Display common markers links

) isplay map name

) Display chromosome name

(] Display linkage group name

(] pisplay the mini linkage group

1

bnlgl124
unc1177
unc1o4l
Unclios
bnlgleLa
bnlgLas
bplgll12
ph10ss
bnls.62a
unc1sa
bnlgl17s
uncSda
bnls.0sa
php20537
php2088S
bnlgl7e
gsrl

bnlglsos
unc2sb

isulsza
uncl77a
scs71’p
Gnci1s’
uncssb
unciz7s
npi4aza
Uncgsa
unci7zab
sz
Gncead
uncLaoh
unc2047
bniis.1s
Unclosa
isis
linclslb
phi30870
phil2o
€sul34a(thf)
Ginc1500
uncgaa
php20557
hncoosL
Unced,
bnlgls
hidea
nls. 52

unc17s7






_images/Fig13.png
MetaQTL_QtIProj 2/3

v 0@ Root Project Consensus [¥]
> U@an vap pre_consensus |v)

> [ consensus

ICITETRR— 07 o2

pValue (defauit : 0.5) 0s

Result map name consensus






_images/Fig16.png
BioMercator V3.1

File Analyses Help [ Erase all |[

V& Consensus
» Il pre_consensus

w1l consensus

|
M5

MELEER

[ metavi_res ot

< 2

[ Display common markers links

) Display map name

) Display chromosome name
[ Display linkage group name
(] Display the mini linkage group

| [Panei1 ]
A 8 lc [o
Criterion Chromosome Trat Model
A 1 FT 5
Criterion Chromosome Trait Model
Ace 1 FT 5
Criterion Chromosome Trait Model
aca 1 FT 5
Criterion Chromosome Trait Model
Bic 1 FT 5
Criterion Chromosome Trait Model
AWE 1 FT 4






_images/Fig26.png
bnlgl124
unc1177

unc1o4l
Unclios

bnlgleLa
bnlgLas

bplgll12
ph10ss
bnls.62a
unc1sa
bnlgl17s
uncSda
bnls.0sa
php20537
php2088S
bnlgl7e
gsrl

bnlglsos
unc2sb

isulsza
uncl77a
scs71’p
Gnci1s’
uncssb
unciz7s
npi4aza
Uncgsa
unci7zab
sz
Gncead
uncLaoh
unc2047
bniis.1s
Unclosa
isis
linclslb
phi30870
phil2o
€sul34a(thf)
Ginc1500
uncgaa
php20557
hncoosL
Unced,
bnlgls
hidea
nls. 52

unc17s7

Too4s kpb

bnlg1178

1

T

15068 kpb

GO Terms | Analysis

G

Tepresentation bias
@ Region
From (cM) 31.54
Tolem) 4271
O Trait
£

Reference
© Whole chromosome

O Whole genome

O Al Qtls with trait: SO

Analyse

pvalue

1.091E-2
1382

1.993E2
2.807E2
2.807E2

[ GO Term density

2/6
2/6
3/18
3/21
1/1
1/1

[ depth

8(172)

4(2645)
3(2877)
3(2877)
5(2093)
2(3164)

| GO Term ID

G0:0001522
60:0009982
G0:0016765
60:0045454
60:0009842
60:0004362

| GO Term name.

pseudouridine sy.
pseudouridine sy.
transferase activi
cell redox homeo,
cyanelle

glutathione-disulf

[ ontology. [

Biological process
Molecular function
Molecular function
Biological process
Cellular component
Molecular function |y






nav.xhtml

    
      Table of Contents


      
        		
          BioMercator
        


      


    
  

_images/Fig10.png
BioMercator V3.1

File Analyses Help

Erase all

¥ Workspace
>@al
> (@ data
v (& statistics
[ connectivity cmp.bt

[General | Bpert

Z00M Qe

[ Display common markers links

) Display map name

[ Display chromosome name.
(] pisplay linkage group name
) Display the mini linkage group

Panel 1

A [8 [c [o [E [F [6& [H [t [ [k [t [m [N [o [P [@ [R [s T
=CR 9 NM=27

#

# Table of the chromosomes

#

1 Blanc_2003

2 Bohn 1996

3 Bohn_2000

4 Cardinal_2001

s Charcosset_unpub

5 Groh_1998

7 Lubberstedt 1997

8 Mechin_2001

s Morea 1998

10 Pioneer 1995

1 Poupard_2001

12 Rebai 1997

13 Ribaut_1996

#

# Table of markers

#

Marker Occurence 12 3 4 s & 7 8 9 10 1 12 13
phioss 2 x

bni3.06 2 x x
ume3sc 2 x x
brigL401 2 x x

umcss 5 X x x X x
umc10sa 3 x o x x
csus3a 3 x x x
shl 3 x x x

umc20 2 x x
umcsl 2 x x
csusga 6 x X x x x x
gsy89 2 x x
umcl13a 4 X x x x

Wil 3 x x x

umcila 6 X x x X x ox
umc113 4 x x o x x

csula7 4 x x x o ox

hbl 2 x x

umc109 4 x x X x
umc1033 2 x x L
bni14.28a 7 x X  x % x X x v






_images/Fig4.png
BioMercator V3.1

File Analyses Help [ Erase all

v Il glanc_2003 | [Panei1 ]
z N 7,80 unc1177
vz ——ihe0  uncloal
H=——1s56 unclios
H T2  bnloiona
qE —29s0  omaui2
»a w240 ooy
: Lo sue  balazs
> I 5 H— ss30 brilglas4
i 7,20 bolgizos
s —— k% =2
=770  unc202s
N TT7else bnigiee
7 [ Te2s0  belgsn
i [T so0  brlgzess
qE J 106,50  bnlgises
: ——ios  re2
B TS umazsr
i [ 12500  uncisso
L O "iss0  uncisss
oo s
= il 196,30  blglsss
152000 uncizzs
_[ General | Expert | Locus [ atls 1% bl
H 16810 uncizis
Zoom O———173%  incizs
) Display common markers links L 184,40 brlgleas
) isplay map name 196,70 unc2047
f 20500 brlgl72o
20740 unciosz
[ pisplay chromosome name H S 20740 umcloe2
21000 uncl20
(] pisplay linkage group name A—31505  phissero
4 25000 unciso
) Display the mini linkage group 2850 blgloss
H———241!5%  mmco0sl
a0 uncizas
A—zgx bas
H 25020 adsi
T~I720  phizerss
Y 27210 unc1797

Blanc_2003
1






_images/Fig11.png
MetaQTL_Cons 2/3

v O& Root [ Reference map
> (@ all Project
vap

Result map name |ore_consens|






_images/Fig5.png
BioMercator V3.1 LX)

File Analyses Help [ Erase all

| [Panei1 ]
y
- A— 0.0 brilgl124 | IS
: 7,80 unc1177 i
i p—E uncloat 10480  bmgan |
i [ —c bnlglol4 | il 16,10 bnlglla4 }
qE 02080  bmomz 1 105,00 ncoos | !
i |
e o 4240  bmaer | }
: Lo sue  balazs | !
BB 0T ses0  bmoaes H Y 270 ckal !
: |
»s —mR e H—wu7s0  wass | |
=770  unc202s |
i e wmaz 4 ns.40 ey | I
"E7 il 92,30 bnlglall H— 120,80  bnlgis2s }
i [T so0  brlgzess | |
QB 106,50  bnlgises |
: ——ios  re2 | |
B TS umazsr | |
i [ 12500  uncisso | |
»jo L O "iss0  uncisss | s tois }
H 3 pi
] e |
T O e p——=ae e S50 |
General | Expert | Locus | atls j—T unc | [ ) unc
4 16810 uncinis Blant_2003 I .
Zoom H eale  umclz x | Lo 6040  brlgess |
— 2 | I 63,30  amcowsz |
) Display common markers links o 1m0 bmoess ———— H——ta% sz |
| H———¢is0  lncises |
) isplay map name 196,70 unc2047 [
H— 200 bmtairzo | |
) Display chromosome name =240  unclos2 | H——7b%0  baioss |
A=~—2010 unclas | |
e wnaizso Blanc_2003 |
Iay linkage group name H g |
[ pisplay linkage group T~IZ1310  phisoero s [
4 25000 unciso | |
) Display the mini linkage group e emgios | |
H——2i'%  mncdosi V]
a0 uncizas
A—zgx bas
H 25020 adsi
T~I720  phizerss
4 27210 unc1797
Blanc 2003
1 v
< 0






_images/Fig27.png
Export to GFF 1/2

Features n Go filter
® Al @ only the window O No fitter
O Genes (U Whole chromosome @ Only term : G0:0009451

O Whole genome

Browse

Next cancel






_images/Fig1.png
Genetic data loading... 1/3

Choose your project

[New project... [+ data

Prev

cancel






_images/Fig3.png
BioMercator V4.0

File Analyses Help [ Erase all

¥ Workspace
(& data

| Barierre_2005
! Blanc_2003
| Bohn_1996
| Bohn_2000
! Bouchez_ 2002
| cardinal_2001

| charcosset_unpub

Ml chardon_2005a

Ml chardon_2005b

il ron 1998

Ml Lubberstedt 1997

1l Mechin 2001 invt

| Moreay 198

il ioneer 1935 i

[General | Bpert

>l
g
g
g
g
g
g
g
g
g
g
g
g
» i

Z00M Qe

[ Display common markers links

) Display map name

[ Display chromosome name.
(] pisplay linkage group name
) Display the mini linkage group






_images/Fig9.png
BioMercator V3.1

File Analyses Help [ Erase all

¥ Workspace
>@al
> (@ data
v (& statistics

[ connectivity_mrk.txt

Zoom e
[ Display common markers links

) Display map name

[ Display chromosome name.

(] pisplay linkage group name

) Display the mini linkage group

| [Panei1 ]
A L | o P .l M e M P s P Q| B 5 T |
>CR & Connected=true
*
# Table of the chromosomes
*
1 Blanc_2003 2 8o
2 8ohn 1996 9 12
El 8ohn_2000 720
4 Cardinal_2001 13 88
s Charcosset_unpub 8 11
5 Groh 1908 9 12
7 Lubberstedt 1997 5 31.0
s Mechin 2001 15 10
s Moreau 1998 s 2
10 Pioneer 1995 12 n
1 Poupard 2001 27 56
12 Rebai 1597 )
13 Ribaut_1996 15 90
#
# Average number of marker per chrom m=.
# Average interval marker distance=14.197.
#
*
# Table of the number of common markers
*
# Total number of marker M=27
# Prop of common markers p=0.154099725.
#
chrom Index 12 3 4 s 5 7 8 9 1011 1213 T
Blanc_2003 1 20 50 80
8ohn 1996 2 30 10 20 7.0 1.0 40 20 30 10 10 40 2
8ohn_2000 El 10 10 20 1.0 1.0 1.0 20 50 40 2
Cardinal_2001 4 10 20 10 40 30 20 1
Charcosset_unpub s 20 40 20 10 40 10 20 2
Groh 1908 5 10 50 20 20 1.0 20 20 2
Lubberstedt 1997 7 10 1o 20 30 1
Mechin 2001 s 40 20 40 320 20 3
Moreau 1998 s 10 10 1
Pioneer 1995 10 20 20 1
Poupard 2001 1 10 20 2
Rebai 1597 12 40 2
Ribaut_1996 13 2

=






_images/Fig7.png
BioMercator V3.1

File Analyses Help [ Erase all

+ Il lanc_2003 [ Panei1]
. N 7,80 wenzr |
B ——ihe0  uncloal
H=——1is60  umciios |
H 0 =T0 bmaons | |1 152,00 unc1z7s
BE A 280 wmamz | | [[] a0 bmgsis
H I
e | H 42,40 blglez7 | | 173,20 uncizs
- 4 sLe0  bmlgi7s |
s ] 58,30 brlglass |
I
i 70 bilgos |
s —— 7% ts2 |
! =770  unc202s
N Tl bmiaez |
7 u 92,30 bilgle | 168,10 unci7is
i O s9,00  bulgz2s || []
qE ] 1069  bmglaes |
- ——ios  re2 |
N I s T—C_ise  umcize7 | L 173,20 umcizs
! 4 12500 umceso |
L A Beo  umaass |
fo . !
= 16,50  brlgisss |
1200 unclzze
_[ General | Expert | Locus [ atls 1350 bt }
4 g0 wans || 18440 blgless
Zm H 173,20 umc128’ I
() Display common markers links 184,40 brlgl643 }
() Display map name 198,70 unc2047 !
HE—SE e | il 104,40 blgleas
207,30 unciosz
[ pisplay chromosome name i |
200 unelz0
(] pisplay linkage group name Mk poEn |
20,00 meiso
(¥ Display the mini linkage group m 238,50  blgloss | H 198,70 umc2047
H 2% mmcoosr |
——ea0  wazas
A=z bigs |
A 2020 st
T~I720  phizzss | H 205,00 bnlgi720
Y 210w | H 207,40 unclos2
Blanc_2003 | Blanc_2003 Blanc_2003
1 ! 1 1

—_—






_images/Fig8.png
v O[S Root
> L all

mrkt

Result name

connectivity

Prev Next cancel






