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CMap can be accessed from the GrainGenes
Tools dropdown menu or from the Quick Links
panel oln’the GrainGenes homepage
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For further information, please go to: https:/fwheat.pw.usda.gov/GG3/wildemmer
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CMap — Map Selection
l

GrainGenes

A Database for Triticeae and Avena

Home GrainGenes Tools Query Data Types Resources Collaborations About Feedback

GrainGenes CMap
CMap is the official map display for the new GrainGenes database, GrainGenes SQL. It also allows the maps to be compared side by side much more satisfactorily.
Currently GrainGenes CMap includes two Data Sources:

+ GrainGenes
+ Wheat Composite

Data Source GrainGenes contains the same set of maps that can be viewed with the ACEDB map display in GrainGenes Classic. The two databases are synchronized weekly.

Data Source Wheat Composite contains the composite wheat map compiled by Rudi Appels, integrating twelve maps and 3700 loci. Nine of the component maps are also included so you can
line them up next to the composite map and see the differences in marker order that exist. This is the same process Rudi is using to build and refine the composite map. Many more current
maps are available at Rudi's Genica site.

We thank Ken Youens-Clark, Ben Faga, Gramene and GMOD for the fine comparative map display software CMap and for its ongoing improvements.

CMap is free software from the GMOD project.

o\ AT L iy

From the CMap start page, you can choose
between two Data Sources: GrainGenes maps
and the Wheat Composite Map. For this tutorial,
we will choose the GrainGenes maps. p
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Rierence Map Selection

GrainGenes

A Database for Triticeae and Avena

Home

Ref. Species:

GrainGenes Tools

Query Data Types

Resources

‘Barley (Hordeum spp.)

Collaborations About

Change Species |

Ref. Set:

The CMap Comparative M
Quick Start

" Toview amap and set up a

. Select a species from 1
. Select a reference maj
. Select one or more ref
. If you don't want to acc

correspondences that

Fo A S

These can be changet=
Click on "Draw Selected Maps”.
. After Drawing the maps, you may add comparative maps. Below the map and under "Map Options” select "Add Maps left" and/or "Add Maps right" to select one or two comparative

o

-Select-

All Species

Barley (Hordeum spp.)
Consensus (Cross-species)
Diploid oat (Avena spp.)
Maize (Zea mays)

Oat (Avena sativa)

Rice (Oryza spp.)

Rye (Secale cereale)
Sugarcane (Saccharum spp.)
Wheat A (Triticum monococcum)
Wheat AB (Triticum turgidum
Wheat ABD (Triticum aestivuny)
Wheat D (Aegilops tauschii)
Wheat S*1* (Aegilops longissima)
Wheat U (Aegilops umbellulata)

:| | Show Selected Set's Maps |

pare maps between and among species. See help for more information.

ou will need to click "Change Species”.

"Show Selected Set's Maps".

appears. The list is limited to maps that are part of the selected map set.

pw each feature type will be displayed, if at all. Choose to ignore, display or display only those features that have

Is Maps how to handle feature types that are not on the current maps but may be on comparative maps added later.

section.

maps to add to the indicated side of the reference map. You may continue to add additional maps as desired.

\ Please note: Javascript is required to use CMap.

\\ Contact the GrainGenes Curators

GrainGenes is a product of the US Department of Agriculture.

CMap is free software from the GMOD project

USDA
er RSl

To select a
reference map,
choose a species
from the
dropdown.

In this tutorial, we
will select
hexaploid wheat
(Triticum
aestivum)
Once selected,
click the Change

‘ Species button.




GrainGenes

CMap —

Reference Map Selection

il

A Database for Triticeae and Avena

Home GrainGenes Tools

Ref. Species:

Ref. Set:

Wheat ABD (Triticum aestivum) :l

‘Cytogenetic : Wheat ABD - Wheat C-bands

| Genetic:

Genetic:
Genetic:

| The CMap Comparative

Quick Start
To view a map and set up)

. Select a species fror
. Select a reference n
. Select one or more
. If you don't want to &
correspondences th
These can be chang
5. Click on "Draw Sele
6. After Drawing the m

oA S

maps to add to the ii

Y| Please note: Javascript is require

Genetic:
Genetic :
Genetic:
Genetic :
Genetic:
Genetic :
Genetic:
Genetic:
Genetic:
| Genetic:
Genetic:
Genetic:

Genetic :
Genetic:

Genetic :

| Genetic:

Wheat ABD - Wheat, Synthetic x Opata

Wheat ABD - Wheat, Synthetic x Opata, BARC
Wheat ABD - Wheat, Synthetic x Opata, DR Genes
Wheat ABD - Wheat, Synthetic x Opata, GPW
Wheat ABD - Wheat, Synthetic x Opata, SSR
Wheat ABD - Wheat, Synthetic x Opata, SSR 2
Wheat ABD - Wheat, Synthetic x Opata, SSR-D
Wheat ABD - Wheat, Synthetic x Opata, gbx RFLP
Wheat ABD - Wheat, Synthetic x Opata, update
Wheat ABD - Wheat, UC1110 x PI610750

Wheat ABD - Wheat, USG3209 x Jaypee

Wheat ABD - Wheat, WxH, KBunt QTL

Wheat ABD - Wheat, WxM, FHB QTL

Wheat ABD - Wheat, Xiaoyan 54 x Jing 411_6A
Wheat ABD - Wheat.Rye recombinant
Wheat ABD - Wheat 2014 _9(SNP
Wheat ABD - Wheat_2014_SSR_Ug99_PIxLMPG
Wheat ABD - Wheat_2014_i9K_Ug99 PIXLMPG
Wheat ABD - Wheat_2017_LRC

Wheat ABD - Wheat_Consensus 2014 Ug99 Rust

Query Data Types Resources Collaborations About Feedback

Change Species

Show Selected Set's Maps

g species. See help for more information.

Species”.

aps that are part of the selected map set.
played, if at all. Choose to ignore, display or display only those features that have
types that are not on the current maps but may be on comparative maps added later.

ions" select "Add Maps left” and/or "Add Maps right" to select one or two comparative
ps as desired.

Contact the GrainGenes Curators

CMap is free software from the GMOD project

i

GrainGenes is a product of the US Department of Agriculture.

Then we can
select a reference
map from the
Reference set
dropdown.

In this tutorial, we
will select the
Wheat 90K SNP
Array map () set
as our reference.
Once selected,
click the Show
Selected Set’s
Maps button.



‘ CMap —
| Reference Map Selection

Ref. Species: Wheat ABD (Triticum aestivum) j |mj ® Next, We Can Select WhiCh
o WA WA SHEP 3 (o wnas ) maps from the reference
map set we wish to see.

Wheat_2014_90KSNP_1A 10.69-161.35
Wheat_2014_90KSNP_1B 1.42-174.10

\ e A 1D L e * From the Reference Map
\ e SR Shoen ot e
{ Ref. Map: 2014 _ 2152, Draw Selected Maps | I | t _
A e Sokoue 38 15 10t e panels, we can selec

X \ Wheat_2014_90KSNP_3D 0.26-166.17

e e aman 2 All-- to view all the maps
Wheat_2014_90KSNP_4D 5.33-170.43

Wheat_2014_90KSNP_5A 0.65-148.49 in the map Set.
o R « We can select multiple
Ref Map End: (ﬁ -
o o consecutive maps by
w O o o clicking the first map,

Caomespondence

eI OB e O o 0 holding shift and then
(o) (omen) EZT releasing on the last map.
* Non-consecutive maps
S S can be selected with Ctrl-
o e :m”w e click.
S ZI— » Selected maps will be

Marker Types SNP
Maps 1ABD-TABD

highlighted in orange.

The CMap Comparative Map Viewer allows a user to view and compare maps between and among species. See help for more information.

Quick Start
To view a map and set up a comparnson:

1. Select a species from the drop-down list. If you change species you wil need to click "Change Species”.

2. Select a reference map set from that drop-down list, and click on "Show Selected Set's Maps™

3. Select one or more reference maps from the drop-down list that appears. The list is limited to maps that are part of the selected map set.

4. If you don't want to accept the default settings you may select how each feature type will be displayed, if at all. Choose to ignore, display or display only those features that have
comespondences that are being displayed. The "Other” value tells Maps how to handle feature types that are not on the cument maps but may be on comparative maps added later.
These can be changed at any time from the "Feature Options™ section

5. Click on "Draw Selected Maps™.

6. After Drawing the maps, you may add comparative maps. Below the map and under "Map Options” select "Add Maps left” and/or "Add Maps right” to select one or two comparative
maps to add to the indicated side of the reference map. You may continue to add additional maps as desired.

Pless note: Javascrigt ks required fo use CMan.

CMap is free software from the GMOD project




CMap —
Reference Map Selection

 |f you wish to

Ref. Species: Wheat ABD (Triticum aestivum) j | Change Species | com pare mapS
between map sets, it

Ref. Set: Genetic : Wheat ABD - Wheat_2014_90KSNP :| |' Show Selected Set's Maps ‘| .
Is usually best to
;\}ﬁg'alE_ZOM_BOKSNP 1A 10.69-161.35 ChOOSG one map at a

Wheat_2014_90KSNP_1B 1.42-174.10 tlme

Wheat_2014 90KSNP_1D 1.75-209.10
 Below the Reference

Wheat_2014_90KSNP_2A 3.75-185.47

Wheat_2014_90KSNP_2B 0.64-188.88 _
W a0 s0Ne 20215234 “Lomseme D Map window, we can
. . ! .
Wheat-2014-00KSNP-4A 8.51-166.73 adjust which regions
R B of the selected map
Wheat_2014_90KSNP_5A 0.65-148.49 we wish to view. and
Ref Map Star: [ ) which features (loci,
Ref Map End: [ ] gﬂ’()&fr(]:') We Want
Feature Ignore g?ﬁ?gpi;ndence Always Display ° For thIS tUtOfIal, We
| focus O © ° will look at the map
e e oner O O O for chromosome 3B
| Check Al | | Check Al | | Check Al | * To view the selected

maps, click Draw
Selected Maps
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A chromosomal view

g will be shown of the

i * By clicking on a locus
feature, we can learn
more about the
feature location and
correspondences

* Note that for dense
maps, not all markers
will be shown

automatically

*Bookmarks for this page will fail after this session expires. Use the "Sawve Link” button to create a permanent link

» Feature "IWB7204"

Feature Name

Aliases:

Accession ID:

Feature Type

Map:

Start:

Stop:

Correspondenc

Feature  Accession Map

Wheat ABWheat_AB, Simeto x Levante-
IWBT204 321529 e Y Lev

| The Map Viewer

IWB7204

BS00022669_51 [ View Alias Details ]
140768

locus [ view Feature Type Info ]
Species: Wheat ABD

Map Set: Wheat_2014_90KSNP
Map Name: Wheat_2014_90KSNP_3B

13.78
13.78

[ View Map Details ]

Map Type Aliases Evidence Type Actions

Automated

Genetic  Mone name-based

ante 33 1 [ Comespondence Details] [ View On Map



CMap —

I Comparing Maps

| Dotplot || Eliminate Orphans®*® || Mew Reference Maps |

*Eliminate Orphans - Remove comparison maps that don't have comespondences to a reference map.
® Map Options

E Map Options | Redaw || Reset |
Map Set Add Maps Wheat ABD-Wheat_2014_30KSNP
Left (Reference Set)
Min.
Cor
Align Vertically (]
Stack
Maps Wheat_2014_S0KSNP_3B
Start 1.03
Stop 156.05
Magnification Original j
Flipped 'F.-l

hint: To save time, select the desired options before redrawing the map.

| Redraw || Reset |(Hide Map Menu)

maps which have
correspondences to the
reference map.

within the map set

\ \ AWM BRI RN ] T
* By clicking Draw Maps Right, a
Panel Appears where you are
prompted to select from a list of

;s i Genetic : Wheat AB - Wheat_AR, Latino x MG5323

* The number in brackets next to
the map name shows how many
maps have correspondences

Below the map view is a
Map Options Panel which

s shows the current map and
buttons on either side:
Draw Maps Left and Draw
Maps Right

| Dofplot || Eliminate Ophans* || New Reference Maps |

**Eliminate Orphans - Remove comparison maps that don't have comespondences to a reference map.
E Map Options

B Map Options | Redraw || Reset |

Comparative Maps (Right Side)

Add Map Set

Genetic : Oat - Oat-2016-AxM [6]

Genetic : Oat - Dat-2016-Consensus [8]

Genetic : Wheat AB - Durum Wheat, NSGC SNP [2]

Genetic : Wheat AB - Wheat_AB, Ben x PI41025 [1

Genetic : Wheat AB - Wheat_AB, Colosseo x Lloyd ?]]
7

Genetic : Wheat AB - Wheat_AB, Meridiano x Claudio [8]
Genetic : Wheat AB - Wheat_AB, Mohawk x Cocorit69 [9]
Genetic : Wheat AB - Wheat_AB, Simeto x Levante [11
Genetic : Wheat AB - Wheat_AB, Simeto x Molise Colli [5]
Genetic : Wheat AB - Wheat_AB, Svevo x Ciccio [7
Genetic : Wheat AB - Wheat_AB, Svevo x Zavitan [5]
Genetic : Wheat AB - Wheat_AB, W3292-260D3 x Kofa [8
Genetic : Wheat AB - Wheat AB 2015 Consensis [12]
Genetic : Wheat ABD - Wheat, Finch x Eltan [1 3

Genetic : Wheat ABD - Wheat, Klein Proteo x Klein Chaja [5

Map € Genetic : Wheat ABD - Wheat 2014 _i9K_Ug35_PIXLMPG [2 ABD-Wheat_2014_S0KSNP See Menu
e ce Set) Above

Min.

Correspondences

Align Vertically (]

Stack

Maps Wheat_2014_90KSNP_3B

Start 1.03

Stop 156.09

Magnification Original j

Fiipped (]

hint: To save time, select the desired options before redrawing the map.

| Redaw || Reset |(Hide Map Menu)
B0 o ST B 77 a7




CMap —
/I Comparing Maps

Comparative Maps (Right Side)

Genetic : Wheat AB - Wheat_AB_2015_Consensus [12] j Refarnce Coeparative
unex a0t v 2l | = —
Wheat_AB_2015_Consensus-3B [2300,2500 s .50 2015 Gonstrner-de
Min. Correspondences: (0 | %?%: 5 55 r%%.%
A | TYUEREL \ BNE o £ :@"‘j;}a
R 1 « After selecting a map set from the dropdown, =
‘ N ( we are prompted to choose a map within the ZE
mapset to draw. The number in brackets next WEE
to the map name shows how many features =
are shared between the reference map and =
this map. =

« After selecting a map, click Add Maps to draw

* The map will appear next to the Reference
map, with blue lines drawn between shared
features. Features that have

TMEAS 104

:

correspondences will be red in red i . \g
e R\
gl N
= Nee -
%"55/ ;J\\i"?”: ﬁ
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_ Highlight Features

I = Mheat_261%_SOKSNP_3B
A [HBse 143 Hheat_AB_2015_Consensus-08
- Bieassqn
Tocus ﬁ @ Feature Options |
e O B Feature Option..ﬂedraw ) Reset J ]
e Highlight Features: \ "IWB7204" W

e O O o. Bes17S
= O. o. / IWE :
N / fieia &
— J e rem— / INA5934
= f
e — « Scrolling dovyn on the map view page, there

=) (=) are many options to edit the size of the map
e ©.  Ow Ou display, which features and correspondences
S o are shown, and other advanced options
R °. O * One notable option is the Highlight Features
I option, which allows you to identify individual
T ol on o 6. Os loci or other features in drawn maps
- 0. O O. * By typing in a feature name, or list of names
T separated by commas, and clicking the
e e Redraw button, the map will be redrawn with
e i that feature or list of features highlighted in
. o..
S g=w"ﬂ
mmmmm 0.
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1) ~ Navigation from Report Pages

GrainGenes Map Data Report: Wheat_2014 90KSNP

[ Printable Version ] [ Submit comment/correction ]
Map Data Wheat 2014 90KSNP

Map [ Hide all but 1 of 21]
Wheat_2014_90KSNP_1A
Wheat_2014_90KSNP_1B
Wheat_2014_90KSNP_1D

Wheat_2014_90KSNP_2A

Wheat_2014_90KSNP_2B

Wheat 2014 90KSNP_2Dx

Wheat 2014 90KSNP_3B

,‘\ Wheat_2014_90KSNP_3D
¥ Wheat 2014 90KSNP_4A
Wheat_2014_90KSNP_4B
Wheat_2014_90KSNP_4D

Wheat_2014_90KSNP_S5A
Wheat_2014_90KSNP_5B
Wheat_2014_90KSNP_5D

Wheat_2014_90KSNP_6B
Wheat_2014_90KSNP_6D
Wheat 2014 90KSNP_7A
Wheat_2014_90KSNP_78
Wheat 2014 90KSNP_7D

Species  Triticum aestivum

Wheat 2014 90KSNP_6A

Type Genetic
Map Units cM (Haldane / Kosambi)

| Remarks Data extracted from Supplemental Data from reference PBJ-12-787

Locus IWA1
[ Show all 40267 |

. | GrainGenes Locus Report: IWB7204

[ Printable Version ] [ Submit comment/correction |

Locus IWB7204 [ Marker Repoit]
Type SNP
Synonym Other name BS00022669

Chromosome Arm 3B

Map Wheat_2014_90KSNP_3B 13.7845
Wheat_AB, Simeto x Levante 3B_1 8
Wheat_AB_2015_Consensus-3B 56

[ Show Nearby Loci |

Map Data Wheat_2014 90KSNP
Wheat_AB, Simeto x Levante
Wheat_AB_2015_Consensus

Species Triticum aestivum
Probe BS00022669_51
Reference ° Wang S et al. (2014) Characterization of polyploid wheat genomic diversity using a high-density 80 000 single

Reference o Wang S et al. (2014) Characterization of polyploid wheat genomic diversity using a high-density 90 000 single nucleotide polymorphism array. Plant Biotechnology Journal 12:787-796.

The CMap viewer is
Interconnected with the
GrainGenes database, and
there are two ways to
navigate to the CMap page
from the database browser:

1) Map Data Report pages
allow you to select individual
maps. Clicking on them will
open a new tab with the
CMap view of this map

2) Locus Report pages list
all of the maps that contain
that specific locus as well as
the position of that locus. By
clicking, you can view the
map in CMap with the locus
highlighted in yellow

array. Plant Journal 12:787-796. k“ ‘ &
E B S

-
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