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

(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.
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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
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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!SAS$2:5DT$5999,Sheet1!AS1,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 " 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.

-
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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] (

(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
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7 |AAFT_00447_00450_AAD - A B A A A B A A A B A B A B A A A B B A Bl_
8 AJMB_00771_00776_AAD A A B A A A B A A A B A - A B A A A B B A B
5 AMDI_00161_00164_AAD - A B A - A B A A A B A B A B A A A B B A B
10 AMDI_00301_00340_AAD A A B A A A B A A A B A B A B A A A B B A B
11 APCM_00975_00978 AAD A A B A A A B A A A B A B A B A A A B B - B
12 |/AQBU_00427_00430_AAD A A B A A A B A A A B A B A B A A A B B A B
13 |/AQBU_00553_00568_AAD - A B A A A B A A A B A B A B A A A B B A B
14 BHCE_00201_00204_AAD - A B A - A B A A A B A B A B A A A B B A B
15 BHCE_00333_00336_AAD - A B A A A B A A A B A B A B A A A B B A B
16 BHCE_00359_00362_AAD - A B A - A B A A A B A B A B A A A B B A B
17 |BHCE_00597_00600_AAD - A B A A A B A A A B A B A B A A A B B A B
18 |[BHCE_00601_00614_AAD - A B A A A B A A A B A B A B A A A B B A B
19 |BHZD_00177_00180_AAD - A B A A A B A A A B A B A B A A A B B A B
20 BLMD_00389_00392_AAD A A B A - A B A A A B A B A B A A A B B A B
21 BMCU_00073_00078_AAD A A B A A A B A A A B A B A B A A A B B A B
22 BQAS_00047_00050_AAD B A B A A A B A A A B A B A B A A A B B A B
23 |BSBC_00389_00406_AAD B A B A A A B A A A B A B A B A A A B B A B
24 |[BQMI_00249_00252_AAD - A B A - A B A A A B A B A B A A A B B A B
25 AHXI_00395_00418 AAD A A A A A A B A A A B A B A B A A A B B A B
26 AOTA_00379_00388_AAD A A A A A A B A A A B A B A B A A A B B A B
27 AOTA_0038S_00400_AAD A A A A A A B A A A B A B A B A A A B B A B
28 |[BMEH_00353_00356_AAD A A A A - A B A A A B A B A B A A A B B A B
29 |AHYQ_00053_00056_AAD - A B A A A B A A A B A B B B B B A A B A B
30 AJTV_00215_00222_AAD A A B A - A B A A A B A B B B B B A A B A B
31 AKEP_00241 00244 AAD - A B A - A B A A A B A B B B B B A A B A B
32 AKLS_D0665_00670_AAD - A B A A A B A A A B A B B B B B A A B A B
33 ALTN_00331 00334 _AAD - A B A A A B A A A B A B B B B B A A B A B
34 |ALUB_00133 00136_AAD - A B A - A B A A A B A B B B B B A A B A B
35 AMYO_00187_00192_AAD - A B A A A B A A A B A B B B B B A A B A B
36 ACBB_00117_00120_AAD A A B A A A B A A A B A B B B - B A A B A B
37 ACBB_00121_00124_AAD A A B A A A B A A A B A B B B - B A A B A B
38 ANFK_00645_00648 AAD A A B A A A B A A A B A B B B B A A B A B
39 |ASGS5_00527_00530_AAD - A B A - A B A A A B A B B B B A A B A B
40 |ASVS_00215_00222_AAD - A B A A A B A A A B A B B B B A A B A B
41 |ATOT_00141_00148_AAD A A B A A A B A A A B A B B B B A A B A B
42 |ATOT_00981_01000_AAD A A B A A A B A A A B A B B B B A A B A B
43 |AVOE_00201_00208_AAD - A B A A A B A A A B A B B B B A A B A B
44 |AVOE_00209_00212 AAD - A B A - A B A A A B A B B B B A A B A B
45 |ADFV_02233 02236_AAD A A B A - A B A A A B A B B B B A A B A B
46 |AYNL_00227_00230_AAD A A B A A A B A A A B A B B B B A A B A B
DO287 (0292 AAD A A B A A A B A A A B A B B B B A A B A B
W4 M| 16 8 7] [ m ]

Ready |



Rename txt file to loc file in command line of DOS

. = [=] —"_;3_

Administrator: CA\Windows\system32\cmd.exe
Uolume Serial Mumber iz BBAA3-C45C
Directory of S:sFacultyData“UANDEYMZE-UanDeynzeShared«SBCShared-~LG_8

H?-13-2811 11:-48 AM <DIR> -
H?-13-2811 11:-48 AM <DIR> .-
181220009 B@1:5%6 PM ?71.253 LG_B.loc
1 File<{=s> 71,253 hytes
2 Divdcs> 1.096.7979.244,.288 hytes free

S s FacultyData~UANDEYNZE~UanDeynzeShared~SBCShared~LG_B8>ren LG_8.txt LG_8.loc




Inference of linear order of markers on linkage groups using WinRecord

STEP 2
We use Record software to order the markers

http://www.plantbreeding.wu r.nl/UK/software record.html

. il )
wasENINGE N IEN Login Search Links
This Site Advanced Search
Equcation Research ons News & Calendar About Wageningen UR work at Phone book Contact
RECO
Education The program RECORD (REcombination Counting and ORDering) can be used for
Research the ordenng of loci on genetic linkage maps. The method minimises the total
Publications number of recombination events. The search algorithm is a heuristic procedure,
combining elements of branch-and-bound with local reshuffling.
News & Calendar
About Plant Breeding Since the criterion does not require i i i the i rapidly
Work 2t produces an optimal ordering as well as a series of near-optimal ones. The latter
provides insight into the local cerfainty of ordering aleng the map.
Phaone book
Links RECORD can deal with the following types of mapping populations: BCG1, F2, F3,
Contact RILs {in fact any generation obtained by repeated seffing of a hybrid between
homozygous parents). Mapping populations from non-inbreds should be split into
BC1 or HAP data that rep the and patemnal ding fo

the bwo-way pseudo-testcross method. Please provide the data in a .LOC file in
JoinMap format.

Quotes:

= Having & ithe superior of RECORD, we used a
combination of RECORD and a purpose-built perl script fo construct pilof
maps of individual populations. Wenzl et al_ (2006) A high-density consensus
map of barley linking DArT markers to SSR, RFLP and 5T5 loci and
agricultural traits. BMC Genomics 7:206 doi:10.1186/1471-2164-7-206

= The number of crossovers forms the basis for RECORD since the algorithms
minimise the total number of recombination events {Van Os ef al. 2005). Total
map length has been used to evaluate different marker orders, and generally
the shorter the map (produced from the datasets under investigation) the
more accurate the marker order.

* Comparison of SALOD with number of crossovers between true, MMQTX,
and RECORD maps clearly that the number of
is & far supenior ir of marker order d with SALOD.
Collard et al {2009) How accurate are marker olders in cmp linkage maps.
Crop & Pasture Science 60{4)362-372_ doi:10.1071/CP0S099

= The order of markers as given by RECORD is beifer than the order of

markers as given by traditional linkage mapping software programs. ..

Varshney et al (2007) A high density barley microsatelite consensus map with

775 55R foci. Theor Appl Genet 114(8):1091-1103. doi:10.1007/500122-007-

0503-7

Concepts from RECORD and SMOOTH have inspired the development of

MSTMAF' Tests show that MSTMAP onnslstently outperforms the best

in the is is of the ofa
mapping algorithm with detection and removal of noise from the dataset.

However, when the error detection feature is tumed off and the dataset is

noisy, the authors conclude:

= "CARTHAGENE appears to be better than RECORD when the data are
clean (g =0). When the data are noisy, RECORD constructs more
accurate maps than CARTHAGENE. MSTMAPR and RECORD are both
very efficient in terms of running fime, and they are much faster than
CARTHAGENE. Wu et al (2008) Efficient and Accurate Gonstruction of
Genetic Linkage Maps from the Minimum Spanning Tree of a Graph.
PLoS Genet 4(10):e1000212. doi: 10.137 1fjournal. pgen. 1000212

Cheema and Dicks {2009) Approaches and software fools for genefic linkage

map estimation in plants. Briefings in Bicinformatics 2009 10(6):595-605;

doi: 10.1093/bib/bbp045

For questions, contact Herman van Eck (herman.vaneck AT wur.ni) S Ol CAP

Download RECORD

Dovwnload RECORD For Windows
last update: RF22/11/2009



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

Welcome to RECORD Tue, 10 Rpr 2012, 12:21
Freeware distributed by the Laboratory of FlLant BEreeding of “YWageningen University Copyright Piet Stam 2006
Wfa? does RECRT da P Fast mapping of markers on a single linkage group

Wt moguiaions \ees oar RECTRC aesfwiis? BCI, F2 and RlLs of any generation (selfed)
Moy ey Kinckon is waad & RELRP RECORD minimises the total number of recomhbination ewvents in the data

RECORD can be used as an additional tool ta the Joinkdap package . distributed by Kyazma company, Wageningen {wasw. kyazama.nl)

Input:
Faw genotypic data in Joinkap format

Output:

1. Best order of markers and their positions on the map. (Duplicate markers are removed hefore calculation starts.)
2. memi-graphical output that displayss a set of 'plausible’ alternative maps

DOutput is stored in files that reside in a 'project directony’, to be created by the user at run time

Reference: |npublications that are (parially) based on this software referto:

Os. wvan, H. P Stam. R G F Visser and H J van Eck (2005%) : RECORD. a novel method for ordering loci on a genetic linkage map
Theoretical and Applied Genetics 112:30-40

Click to continue

Sol CAP"



, | | .
4 ¥ RECORD 2.0 .

Flle] Calculate Options BT About

g Mew Project
Load Data
Exit

JMORD Licensed to Laboratory of Plant Breeding by Piet Stam




Eile Calculate Options

name = Flitered SPPs
LOAD DATA  [esec = 217

nloc 150

nind = 123

; 1 2 3
ABIG 00375 _00382 ARD A
ALFT 00447 00450 RAD -
LIJME 00771_0077e RLD R
BMDI 0016l 00164 RAD -
AMDI 00301_00340_AXZD A
APCM 00575 00578 RAD R
LROBU 00427_00420_RALD A
RQBU 00553 _0056E8_AAD -
BHCE 00201_00204_AAD -
BHCE 00233 00236 RAD -
BHCE 00255 00282 RAD -
BHCE 00537_00600_AJD -
BHCE 00601_00&14_ AJD -
BHZD 00177 _00l180 RAD -
BIMD 003B5_ 003592 RALD LA
EMCU 00073_0007&_RAD A
BQAS 00047 00050 _AADE
BSBC 00385 00406 RLDEB
BOMI 00245 00252 RAD -
RHXI 00335_00418 RAD A
ROTR 00375_003588_RAXD A
ROTR 0O03B5 00400 RALD A
EMEH 00353 _0035¢ RALD L
RHYD 00053 00056 AAD -

4 1L

L]
[y

L]

IR O R R R S
L= S v o e e o o e o e e o Y R ]
IR I O R R R S R ]
IR O R R R S
LU e v e e o e o o e o e e o Y ]
BRI I O R R R S R .
U I O R R S
U I O R R R S R

|JMDRD Licensed to Laboratory of Plant Breeding by Piet Stam




Eile Calculate Options

. = Flitered SPPs
Options RI7

nloc 150

nind = 123

B 1 i 3
ARBIG 00375_0038Z2 ARD R
ARFT 00447 00450 RID -
AJME_00771_00776_ARLD R
AMDI 00181 00l&4 RID -
AMDI 00301 00340 _ARD R
ADCM 00575 00978 _RIZD R
RQBU_ 00427 _004230_RRLD R
RQBU_00553_005&88_RID -
BHCE_00201_00Z04_AZD -
BHCE 00333 00336 _RLD -
BHCE_00359_003&82_RLD -
BHCE_00537_00&00_RZD -
BHCE_00601_00€l4_ AZD -
BHID 00177 _00180 ALD -
BIMD 003835_00352 ALD R
BMCU_00073_0007E_RRD R
BQAS 00047_00050_ARDEB
BSBEC_003E35_00406 RILDEBE
BOMI 00249 _00Z52_RLD -
RHHI 003%5_0041E8_RRD R
AROTA 00375_003BE_ARD R
AOTA 003ES5_00400_RIZD A
BMEH_00353_00356_ALD AL
RHYQ 00053_0005&6_RID -

4 1L

L]
[y

L]

IR O R R R S
L= S v o e e o o e o e e o Y R ]
IR I O R R R S R ]
IR O R R R S
LU e v e e o e o o e o e e o Y ]
BRI I O R R R S R .
U I O R R S
U I O R R R S R

|JMDRD Licensed to Laboratory of Plant Breeding by Piet Stam




Options in WinRecord

-

F IMORD Options = | (B |-

bdaximum additional recs when seeking plausible alternatives (fraction of tatal) 010 (A number between 0 and 1)

Mumber of steps inwhich this upper limitis reached g (& number >1)

tapping function Critical Gap Size
~ Haldane Gap size (chd) oL
f* Kosambi (Gaps larger than this size resultin multiple linkage groups)

o |




Eile Calculate Options

= Flitered SPPs
Calculate RI7

nloc 150

nind = 123

; 1 3 3
ABIG 00375 00382 RAD L
ARFT 00447 00450 RID -
AJME 00771_0077& RADA
BMDI 0016l 00164 RAD -
RMDI 00301 002340 _ALD A
ADCM 00575 00978 _RIZD R
RQEU 00427 _00430_RAIDA
RQBU 00553 005&68_ARAD -
BHCE 00201 00204 RAD -
BHCE 00333 00336 _RLD -
BHCE_ 00355 00382 AAD -
BHCE_00537_00&00_AAD -
BHCE 00601 _00€14 RAD -
BHID 00177 _00180 ALD -
BIMD 00385 00392 RALDA
BMCT 00073 _00078_RADA
BQAS 00047 00050 _AADE
BSBEC_003E35_00406 RILDEBE
BOMI 00245 00252 RAD -
BRHXI 00335 00418 RAIDA
ROTR 00375 00388 RAD R
AOTA 003ES5_00400_RIZD A
BMEH 00353 0035& RALDA
BRHYQ 00053 0005& AAD -

4 1L

L]
[y

L]

IR O R R R S
L= S v o e e o o e o e e o Y R ]
IR I O R R R S R ]
IR O R R R S
LU e v e e o e o o e o e e o Y ]
BRI I O R R R S R .
U I O R R S
U I O R R R S R

|JMDRD Licensed to Laboratory of Plant Breeding by Piet Stam




| % RECORD 2.0 ="

File Calculate Options EXIT  About

EILE B3 |

Loz File  LogFile

hog file for JMORD ~

Tue, 10 Apr 2012, 12:23
raw date read from “\plantsciences‘\dis‘\FacultyDetae " VANDEYNZIE'\VanDeynzehEducetion\Breeding

Perameter settings for this run:

Zap Size : 25.0 cM
|Mapping function : FEosambi
‘ Frection extre recombinations allowed: 0.1000
Nr. of steps neeseded : 5
Bins: (markers on & single line have identicel segregaetion and belong to & bin)

ABIG 00373 _003EZ_AAD
ALFT 00447 00450 AAD
AJME 00771_0077&_AAD
AMDI_ 00161 001&4 AAD
AMDI_00301_00340_AAD
ADCM 00975 _00S7E_AAD
AQBU_00427_00430_AAD
AQBU 00553 005&E_AAD
EHCE 00201 00204 AAD
EHCE 00333 _0033&_AAD
EHCE 00353 00362 AAD
EHCE 00557 _00&00_AAD
EHCE 00801 00614 AAD iR

4 [ 3

READY JMORD Licensed to Laboratory of Plant Breeding by Piet Stam




' %F RECORD 2.0

File Calculate QOptions EXIT  About

[ ||| 0|

Loc File LoagFile

AEEW 00523 00540 ARD
ADND 00323 00334 ARD

> marker names after removel of duplicetes:

ABIG 00375 _00382_ARAD
ALFT 00447 00450 _AAD
AJME 00771_00776_AAD
AMDI 00161 _001&4_AAD
AMDI 00301_00340_ AAD
ADCM _00575_00S7E_AAD
AQEU 00427 _00430_AAD
AQEU 00553 _005&E_AAD
BHCE 00201 00204 AAD
BHCE 00333 00336 ARD
BHCE 00355 00382 AAD
BHCE 00537 00600 ARD

W -] gy o L R

e
RO




| 5 RECORD 2.0

File Calculate Options EXIT  About

Bl el |

Loc File Log File

rep nr. = 1 TestCoreValue = 17&.9758

rep nr. = 2 TestloreValue = 17&6.3732
rep nr. = 3 TestCoreValue = 17&.9758
rep nr. = 4 TestCoreValue = 1gZ.5153
rep nr. = 5 TestCoreValue = 17&.973%2
rep nr. = & TestloreValue = 16B_.T7Z238
rep nr. = T TestCoreValue = 170.7707
rep nr. = B TestCoreValue = 170.8015

best seqguence after B replicates: _

0 APND 00323 00334 AAD
. i

READY | |JMDRD Licensed to Laboratory of Plant Breeding by Piet Stam




File Edit Format Yiew Help

best sequence after 8 replicates:

APND_00323_00334_aAD
ACCM_00365_00374_AAD
BGNG_00275_00282_AAD
AEBW_00523_00540_aAAD
ACCM_00375_00382_aaD

BGNG_00261_00274_AAD O r e r
BOHY_00391_00414_AAD

ABWO_00273_00276_AAD

BOHY_00415_00420_AAD

ABWO_00067_00070_AAD |
ATPG_00121_00124_aAD L
EDBZ_00121_00142_AAD

AONS_00509_00512_AAD

AFWK_00477_00480_AAD

AQRR_00085_00098_aAD

AQRR_D0377_00384_AAD

Sy
Howom-=-Jdmuuswh= o

HEEE
SR RN N ]

141 AOTA_0O0389_00400_AAD
142 BMCU_00073_00078_AAD
143 ApPCM_00975_00978_AaD
144 AMDI_00161_00164_AAD
145 BQMI_00249_00252_AAD
146 BHCE_00201_00204_AAD
147 BHZD_00177_00180_AAD
148 B5BC_00389_00406_AAD
149 BIFE_0O0379_00382_AAD

count = 162.5153

map in JoinMap format (up & down)

group UP

APND_00323_00334_AAD
ACCM_00365_00374_AAD
BGNG_00275_00282_AaD
AEBW_00523_00540_AAD
ACCM_00375_00382_AAD
BGNG_00261_00274_AaD
BOHV_00391_00414_AaD
ABWO_00273_00276_AAD

R I N L ]

. 000
417
417
417
417
.418
461
461

P

YRV o o W o




DOS version the same but faster
(No distances though)

si\FacultyData\VANDEYNZE\VanDeynzeShared\SBCShared\LG_B\ord.exe

.

ORD: Quick Ordering
by counting »ec. events

copy right P. Stam 1999
Laboratory of Plant Breeding
Dept. Plant Sciences
Hageningen Agricultural University
PO Box 386
6784 AJ Wageningen
The Metherlands
e T T T T e T a T AR AR A LA A T T T R T T el X a T a T a T ot a T a T o X a Xt atat ot sl akalatatatatotakatakal
Tue, 13 Sep 28911, 12:58
raw data <.loc> file? [pathl] name [.ext] {(default ext iz .loc>» LG_8.loc
output <.log> fFile? [pathl] name [.ext] {default ext iz .log»
output file LG_8.log already exists; overwrite? (yles ~ (ndo ~ (giruit
ripple interval? <8 = no ripples> &
EQU-threshold? <for {(almost) equivalent orders) L

104
18
14
104

L
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Checkmatrix: Requirements

is.edu @ ucdavis.edu {rﬁ T',‘?? 3

& 51

% Find: | Complete d

T e i PO

CheckMatrix py

matrix_2D_V248 RECBIT.py takes as input three files:

1. Pairwise Distance Matrix File madmapper test small.out.pairs all
pairwise distance matrix file can be generated by Python MadMapper from Locus File

2. Genetic Map
{on this example

GMD7 36
GMD8 40
GMDS 48
GM10 52
GMl1l 60
GM12 68
GMO2 oo
GMD3 08
GMD4 16
GMD5 20
GMO& 24

File madmapper test small map.right
last column reflects the order markers)

HOWwo oW WO

o

1 i0 2
| | |
AAAAAAAAAAAAAAAABBESB
AAAAAAAAMAAAMAMAAABBBETSB
AAAAAAAAMAAAMLMABERBEBESEB

AAAAAMAAAABBBBBEBEBBEBBBAAA
AAAAAAAAMABBBBBEBEBBBBBAAAAA
BAAAAAAAMAABBBBEBBBBAAAAAA
BBAAAAAAMAABBBBEBBBAAAAAAA
BBBAAAAAAABBBBEBEBBBAAAAAAAA

Pairwise Distance matrices from MadMapper

qws  olca <—— + Alexander Kozik, UC Davis Genome Center

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

<—— From Record (reformatted)

=~ LocFile (input for Record)


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

Run from MadMapper on LG_8 to get this file

PROGRAM USAGE /
Prompt> python py_matrix_2D_V248 RECBIT.py LG_8.out.pairs_all LG_8ord
LG_8ord.out XY LG_8.loc REC NOGRAPH 0.9 SMALL RIL 7!

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).

o~

[matrix_file] [map_file] [output_file] [frame_marker_list] [red_list] [loc_file}/,; CAP
[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.

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

==

Local Mark Files Commands Session Options Remote Help

ashrafi@franzia.genomecenter.ucdavis.edu

I8 8 4 85—

ENE

o RS S WP EHR Default - -
| My documents -5 . home & ie
ChUzershashrafitD ocuments Jhome
MNarne Ext * || Name Ext
T . t .
Ali Pey = Jiashrafi
Ann Powel_Tomato_Project . sreyesch
Ava . msolanor
Books o e
Borevitz_files syarnes
Bowtie Commands Jyfy
Breeding With Molecular Markers ffass
Cotton L thill
Courses 2 akozik
Data basickler
Downloaded Software 2 dlin
Downloads
Emploee
EndMote_Library I
Farzaneh
Fax
GC fl
How to merge many excel sheets
IntronFinder
JobApplications fl
JoinMapd
KBiosciences
Kevin
LabVIEW Data 1
LB_Heather Slide il
4 1l ‘ 1

]

B of 403 MiBin 0 of 179
# F2 Rename

=3 F5 Copy &

0Bof 0Bin Oof 11

3 F6 Move = F7 Create Directory < F8 Delete 54 FO Properties 1 F10 Quit

2

SFTP-3

Sol CAP®




s . e — Order and Distance

0.8 0.9 1.0 o data

MARKERS : MAP :
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Double crosser- White, Grey Missing data
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Low recombination,
many markers
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C. Frutescens x C. annuum. 12 Linkage Groups/ 12 Chrombsomes 2,886 bins



Summary

Group with MadMapper

Define each linkage groups-Vlookup
Create paired matrices file
Determine order with RECORD
Visualize with Checkmatrix

—

Kol CA]’



Thank you




Please fill out the survey
evaluation! (You will be
contacted via email)

Today’s presentation available at:
http://www.extension.org/pages /63330

Sign up for PBG News
http://pbgworks.org

Watch past webinars and sign up for future
webinars!

http://www.extension.org/pages /60426




