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MadMapper: Suite of Python scripts for quality control of 
genetic markers, group analysis and inference of linear 

order of markers on linkage groups 
Alexander Kozik, UC Davis Genome Center 

http://cgpdb.ucdavis.edu/XLinkage/MadMapper/ 

 
 

Record: Marker order and distances 
http://www.plantbreeding.wur.nl/UK/software_record.html 

 
CheckMatrix: Visualization and validation of genetic maps  

using two-dimensional heat-plots.  

 

http://cgpdb.ucdavis.edu/XLinkage/MadMapper/
http://www.plantbreeding.wur.nl/UK/software_record.html
http://www.plantbreeding.wur.nl/UK/software_record.html


MadMapper - group analysis and quality control of genetic markers 
STEP 1 

      1. Group (cluster) all markers from locus file and assign markers to distinct linkage 
groups.  
 
2. Select markers for linkage group 8 (as an example) and extract from that group 
reliable markers with high quality scores.  

   LG8.loc locus file with raw marker scores.  
  
3. Then we will go to Part 2 (Win Record) and will try to infer linear order of 
selected markers on Pepper linkage group 8.  
 
 

http://cgpdb.ucdavis.edu/XLinkage/MadMapper/arabidopsis/DL_RIL_Data.may2001.loc


Lines 

Markers 



First Step - Group Analysis - We will run the script with 
the following options/arguments:  

 
Prompt> python Python_MadMapper_V248_RECBIT_012.py 
Testdata.loc Testdataout 0.2 100 25 frame.IDs 0.33 50 NOTRIO 3  

 

Prompt> python 
Python_MadMapper_V248_RECBIT_012.py 
                                                                      
   PROGRAM  USAGE:                                                    
   MAD MAPPER TAKES 10 ARGUMENTS/OPTIONS IN THE FOLLOWING ORDER:      
  (1)input_file[LOC_DATA/MARKER SCORES]          (2)output_file[NAME] 
  (3)rec_cut[0.2]          (4)bit_cut[100]       (5)data_cut[25]      
  (6)group_file[OPTIONAL]  (7)allele_dist[0.33]  (8)missing_data[50]  
  (9)trio_analysis[TRIO/NOTRIO]                  (10)double_cross[3]  



Results of Step 1 

      Output will be represented by 76 files 
[ Note, that at this time the script was running with "NOTRIO" option ]  
 
At this step we are interested in TestDataout.x_tree_clust file only. This 
file has the information about marker clustering/grouping. From this file 
we will select markers belonging to the linkage group 8.  
 
We will analyze TestDataout.x_tree_clust file using MS Excel to find and 
highlight (select) a set of markers belonging to the linkage group 8. 
TestDataout.x_tree_clust.xls - tree clustering file in MS Excel format.  

http://cgpdb.ucdavis.edu/XLinkage/MadMapper/arabidopsis/DL_RIL_Data.may2001.xout248.x_tree_clust
http://cgpdb.ucdavis.edu/XLinkage/MadMapper/arabidopsis/DL_RIL_Data.may2001.xout248.x_tree_clust
http://cgpdb.ucdavis.edu/XLinkage/MadMapper/arabidopsis/DL_RIL_Data.may2001.xout248.x_tree_clust.xls


 



 

Adding Segregation Data by Group 

Loc file 



Save for each linkage group 

 



Further processing the result files 

        From this group info file we will extract marker IDs belonging to the linkage group 8 LG8.tab and 
create new locus file LG8.loc which contains marker scores for linkage group 4 only. It has raw 
scores for 247 markers.  We vlookup function in Excel.  

        =VLOOKUP($Z5223,Sheet1!$A$2:$DT$5999,Sheet1!A$1,FALSE)  
 

 
OPTIONAL ANALYSIS 

Now we will run Python_MadMapper_V248_RECBIT_012.py again on LG8.loc file with "TRIO" option:  
 
$python Python_MadMapper_V248_RECBIT_012.py LG8.loc  LG8.out 0.2 100 25 X 0.33 50 TRIO 3  
 
83 files will be generated. We are interested in the Marker Summary file: LG8.out_marker_sum which 
contains information about loss of data and allele distortion for each marker, as well as useful information 
derived from "TRIO" analysis. From this file we will extract marker IDs which have "GOOD__MARKER" label 
(grade) only. It means we will use high-quality markers for further analysis. These markers have low 
fraction of data loss and meaningful ratio of "A"/"B" scores (allele distortion). There are 171 'good' 
markers in the dataset.  
 
 
So, from here we are ready to jump to the Part 2 to infer linear order of markers on linkage group 8.  
 

http://cgpdb.ucdavis.edu/XLinkage/MadMapper/arabidopsis/DL_RIL_LG4A.tab
http://cgpdb.ucdavis.edu/XLinkage/MadMapper/arabidopsis/DL_RIL_LG4A.loc
http://cgpdb.ucdavis.edu/XLinkage/MadMapper/arabidopsis/DL_RIL_LG4A.xout248.z_marker_sum


Pairwise matrices- We will run the script with the 
following options/arguments for each linkage group 

 
Prompt> python Python_MadMapper_V248_RECBIT_012.py LG_8.loc 
LG_8out 0.2 100 25 X 0.33 50 NOTRIO 3  

 
See CheckMatrix analyses 
 

 

Prompt> python 
Python_MadMapper_V248_RECBIT_012.py 
                                                                      
   PROGRAM  USAGE:                                                    
   MAD MAPPER TAKES 10 ARGUMENTS/OPTIONS IN THE FOLLOWING ORDER:      
  (1)input_file[LOC_DATA/MARKER SCORES]          (2)output_file[NAME] 
  (3)rec_cut[0.2]          (4)bit_cut[100]       (5)data_cut[25]      
  (6)group_file[OPTIONAL]  (7)allele_dist[0.33]  (8)missing_data[50]  
  (9)trio_analysis[TRIO/NOTRIO]                  (10)double_cross[3]  



Linkage group 8  



Rename txt file to loc file in command line of DOS 



Inference of linear order of markers on linkage groups using WinRecord 
STEP 2 

We use Record software to order the markers 

http://www.plantbreeding.wur.nl/UK/software_record.html 

 

 

http://www.plantbreeding.wur.nl/UK/software_record.html


 



 



 LOAD DATA 



 Options 



Options in WinRecord 



 Calculate 



 



 



 



 Order 

Distance 



DOS version the same but faster 
(No distances though) 



• Alexander Kozik, UC Davis Genome Center 

• http://cgpdb.ucdavis.edu/XLinkage/MadMapper/ 

Pairwise Distance matrices from MadMapper 

From Record (reformatted) 

Loc File (input for Record) 

Checkmatrix: Requirements 

http://cgpdb.ucdavis.edu/XLinkage/MadMapper/


Visualization and validation of genetic maps using 2-
dimensional heat plots using Check Matrix program 

http://cgpdb.ucdavis.edu/XLinkage/Genetic_Map_Matrix_Plot_Art.html 
 
 
PROGRAM USAGE  
Prompt> python py_matrix_2D_V248_RECBIT.py LG_8.out.pairs_all LG_8ord 
 LG_8ord.out X Y LG_8.loc REC NOGRAPH 0.9 SMALL RIL  
 
 

Run from MadMapper on LG_8 to get this file 

Right Order Map from WinRecord 

Output file name 

py_matrix_2D_V248_RECBIT.py takes as input matrix file, map file and three 
optional files: framework markers list, list of IDs to highlight in red and *.loc 
file with recombination data (raw marker scores).  
 
[matrix_file] [map_file] [output_file] [frame_marker_list] [red_list] [loc_file] 
[REC/BIT/LOD] [GRAPH_OPT] [LINK_CUT] [LARGE/SMALL] [Popn_TYPE]  
 

http://cgpdb.ucdavis.edu/XLinkage/Genetic_Map_Matrix_Plot_Art.html
http://cgpdb.ucdavis.edu/XLinkage/py_matrix_2D_V248_RECBIT.py


Transfer PNG files from Unix to windows or 
Mac OS system. 

 • WinSCP connects the unix server to windows environment. 
 http://winscp.net/eng/download.php 



 

Allele proportion 

A-alleles 
B-alleles 

Red= strong linkage 
Blue =negative linkage 

High Recombination 
Low Recombination 

Order and Distance 



 

Double crosser- White, Grey Missing data 

# Double crossovers 



Wu et al 2009 
COSII F2 map 

“Pseudolinkage of loci 
near breakpoints in 
reciprocal translocation.”   
 

Markers linked to P1-wild 
have weak linkage to P8-
wild  
 

P8-wild stands as a 
separate linkage group. 

P8-wild 



LG1  = 1239 SPPs LG2 = 753 SPPs LG3 = 592 SPPs 

LG4 = 468 SPPs LG5 = 421 SPPs LG6 = 753 SPPs 

LG7 = 1022 SPPs LG8 = 337 SPPs LG9 = 409 SPPs 

Pepper Interspecific  map 

High recombination, 

few markers 

Low recombination, 

many markers 



LG1 LG2 LG3 LG4 

LG5 LG6 LG7 LG8 

LG9 LG10 LG11 LG12 

C. Frutescens x C. annuum. 12 Linkage Groups / 12 Chromosomes,  2,886 bins 



Summary 

• Group with MadMapper 

• Define each linkage groups-Vlookup 

• Create paired matrices file 

• Determine order with RECORD 

• Visualize with Checkmatrix 



Thank you 
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