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News

New Gramene Genetic Diversity
site
A new and improved Gramene
Genetic Diversity website was
rolled out today. The major goal of
the...
Bioinformatics Workshop at
Oregon State University
Molecular and Cellular Biology
graduate program of the Oregon
State University (OSU) is
organizing a...
Postdoc Position to work on
Brachypodium and Oat
The USDA, Agricultural Research
Service, Plant Science Research
Unit in St. Paul, Minnesota is...
Subscribe to RSS Feed

Have Questions...?

Quick Search Help

NEW OpenHelix Tutorial and
Exercises (coming soon), as well
as older Archived Tutorials, V26
- See what you can do and how
todo it.
Ask questions through Feedback
or Email.
See FAQ.

WWww.gramene.org

| Find anything % ,[ﬁ

Quick Start

B GENOMES: Browse assembled genomes for Oryza sativa indica and japonica, O. glaberrima, O. rufipogon, Zea mays, Sorghum bicolor,
Arabidopsis thaliana, Arabidopsis lyrata, Vitis vinifera, and Populus trichocarpa. Look for rice/maize synteny. Narrow your search with
GrameneMart. Search for sequence alignment with BLAST. Search by Gene Ontology.

U PROTEINS: Search by PFam or ProSite or Browse by Gene Ontology using GO Slim.

B COMPARATIVE MAPS: Browse genetic or physical maps for Wild Rice (Oryza sp. from OMAP), Rice, Maize, Wheat, Barley, Oats, Sorghum,
and other grasses, or use the Comparative Map Viewer (CMap) to compare maps of different types and species. View map detail
information

B MARKERS: Search for Genetic markers (RFLPs, SSRs, etc.), DNA Probes (Primers, Overgos, etc.), Genomic Regions (Clones, FPContigs,
etc.), and Sequences (GSSs, ESTs, etc.). Search by species such as Sorghum, by type such as RFLP, or by species and type such as Rice
SSR. Use the Simple Sequence Repeat Identification Tool (SSRIT).

B TRAITS: Search the Genes or QTL database for important phenotype-releated loci such as Rice Genes, Rice QTL, Maize QTL. Don't forget
to explore traits in Ontologies.

GENETIC DIVERSITY: Search for SNP and SSR allelic variation on loci of rice, maize, and wheat germplasms.

B BIOCHEMICAL PATHWAYS: Search for a gene, protein, or pathway. Search for rice pathways associated with known reactions (e.g.,
starch biosynthesis) or get an overview of the metabolic network.

LITERATURE: Search the literature for your friends and topics of interest.

SPECIES PAGES provide overview information, pictures, and links to Gramene data for Oryza, Zea, Triticum, Hordeum, Avena, Setaria,
Pennisetum, Secale, Sorghum, Zizania, and Brachypodium.

B WEB SERVICES: Gramene offers many useful web services like distributed annotation services (DAS) for our genomes and genes, the
GDPC for our diversity data, and semantic web services for our QTLs.

Although we continually work to make Gramene compatible with all browsers, if you're having difficulty viewing Gramene, try using a different browser. Please report
any problems with browsers through Gramene Feedback.

Visit with us at

Outreach Calendar
Presentation Materials

Gramene Tip:

Find proteins, genes, maps, and QTL for
your favonte species by using the
Taxonomy Ontoiogy.

Browse All Tips

Gramene s & curated, open-source, data
resource for comparative analysis
in the grasses. Our goal is to faciitate the

study of cross-species homology
relationships using information denved from
public projects involved in genomic and
EST sequencing, protein structure and
function analysis, genetic and physical
mapping, interpretation of bicchemical
pathways, gene and QTL locakzation and
descriptions of phenotypic characters and
mutations.
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Quick Start

B GENOMES: Browse assembled genomes for Oryza sativa indica and japonica, O. glaberrima, O. rufipogon, Zea mays, Sorghum bicolor,
Arabidopsis thaliana, Arabidopsis lyrata, Vitis vinifera, and Populus trichocarpa. Look for rice/maize synteny. Narrow your search with
GrameneMart. Search for sequence alignment with BLAST. Search by Gene Ontology.

B PROTEINS: Search by PFam or ProSite or Browse by Gene Ontology using GO Slim.

B COMPARATIVE MAPS: Browse genetic or physical maps for Wild Rice (Oryza sp. from OMAP), Rice, Maize, Wheat, Barley, Oats, Sorghum,

and other grasses, or use the Comparative Map Viewer (CMap) to compare maps of different types and species. View map detail
information

MARKERS: Search for Genetic markers (RFLPs, SSRs, etc.), DNA Probes (Primers, Overgos, etc.), Genomic Regions (Clones, FPContigs,
etc.), and Sequences (GSSs, ESTs, etc.). Search by species such as Sorghum, by type such as RFLP, or by species and type such as Rice
SSR. Use the Simple Sequence Repeat Identification Tool (SSRIT).

B TnArrs Search the Genes or QTL database for important phenotype-releated loci such as Rice Genes, Rice QTL, Maize QTL. Don't forget

areh for SNP and SSR allelic variation on loci of rice, maize, and wheat germplasms.

P 'WAYS: Search for a gene, protein, or pathway. Search for rice pathways associated with known reactions (e.g.,
starch biosynthesis) or get an overview of the metabolic network.

LITERATURE: Search the literature for your friends and topics of interest.

SPECIES PAGES provide overview information, pictures, and links to Gramene data for Oryza, Zea, Triticum, Hordeum, Avena, Setaria,
Pennisetum, Secale, Sorghum, Zizania, and Brachypodium.

B WEB SERVICES: Gramene offers many useful web services like distributed annotation services (DAS) for our genomes and genes, the
GDPC for our diversity data, and semantic web services for our QTLs.

Although we continually work to make Gramene compatible with all browsers, if you're having difficulty viewing Gramene, try using a different browser. Please report

any problems with browsers through Gramene Feedback.

Visit with us at

Outreach Calendar
Presentation Materials

Gramene Tip:

Find proteins, genes, maps, and QTL for
your favonite species by using the
Taxonomy Ontoiogy.

Browse All Tips

Gramene s & curated, open-source, data
resource for comparative genome analysis
in the grasses. Our goal is to faciitate the

study of cross-species homology
relationships using information denved from
public projects involved in genomic and
EST sequencing, protein structure and
function analysis, genetic and physical
mapping, interpretation of bicchemical
pathways, gene and QTL locakzation and
descriptions of phenotypic characters and
mutations.
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« New Gramene Genetic Diversity
site
A new and improved Gramene
Genetic Diversity website was
rolled out today. The major goal of
the...

« Bioinformatics Workshop at
Oregon State University
Molecular and Cellular Biology
graduate program of the Oregon
State University (OSU) is
organizing a...

« Postdoc Position to work on
Brachypodium and Oat
The USDA, Agricultural Research
Service, Plant Science Research
Unit in St. Paul, Minnesota is...

Subscribe to RSS Feed

Have Questions...?

« Quick Search Help

« NEW OpenHelix Tutorial and
Exercises (coming soon), as well
as older Archived Tutorials, V26
- See what you can do and how
todoit.

« Ask guestions through Feedback
or Email.

« See FAQ.
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B GENOMES: Browse assembled genomes for Oryza sativa indica and japonica, O. glaberrima, O. rufipogon, Zea mays, Sorghum bicolor,
Arabidopsis thaliana, Arabidopsis lyrata, Vitis vinifera, and Populus trichocarpa. Look for rice/maize synteny. Narrow your search with

Quick Start

GrameneMart. Search for sequence alignment with BLAST. Search by Gene Ontology.
U PROTEINS: Search by PFam or ProSite or Browse by Gene Ontology using GO Slim.
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Rice Data in Gramene

4 Oryza genomes:

japonica, indica, glaberrima, rufipogon

Markers
Genes

QTL
Proteins
Map studies
Pathways

Diversity experiments

7,266,251
2,713
8,646
158,224
102

350
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Gramene Genetic Diversity

* Focus: experiments which study the genetics of
variation within populations of grasses and how this
relates to observable traits, so that associations
between genotype and phenotype can be discovered

* Data types: alleles, trait measurements, germplasm
* Marker types: QTL, SSR, RFLP, SNP

* Species: rice, maize, wheat, Sorghum, Arabidopsis




Gramene Genetic Diversity
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Feedback

\ Diversity Home | Tools | Tutorials | FAQ | Release Notes

Gramene: Genetic Diversity Database

| Find: In:| --Any-- 3 Species:| Rice :

| E.g., Germplasm “IRGC 3575", RA4969, Basmati 1, Marker/locus RM22.|

Diversity The Gramene Diversity database contains genotype and phenotype experiments in rice, maize, wheat, sorghum, and soon, arabidopsis, which study the genetics of variation
Overview within populations and how this relates to quantitative and observable traits. Characterizing the genetic basis of variation within populations and linking this with observable traits
provides an important framework for understanding population structure and evolutionary patterns, and for increasing the efficiency of plant breeding programs.
Database enotyp
summary species data types periments |germplasm [trait: LR
rice  ||O¥2asativa, O. glaberrima, |lonp soR RFLP, phenotype data, QTL, passport descriptions 16 841 28 || 1617
O. rufipogon
maize |[Zea spp. |[SNP, SSR, RFLP, sequence data, phenotype data, passport descriptions | 31 || 8037 |[150] 13075 |
|nrabldopsla| \Arabidopsis thaliana 250K SNP chip, 362 lines assayed 2 pending ||362 pending| © 1&;; 7
wheat ST",’;‘C“”' aestivum, Aegiops |lgnp sequence data, passport descriptions 1 48 o || 4097
: ISNP, SSR, seguence data, Isozyme, RFLP, AFLP, INDEL polymorphism,CAPS
sorghum |[Sorghum species (Cleaved ampliied polymorphic site) 6 1993 0 544
Basic Search ) )
* Search for ' rice + | experiments that contain a germplasm named ( Submit )
e Searchfor rice & experiments that contain a marker named ( Submit )
Advanced Search
Perform an advanced search of the Genetic Diversity database with several parameters. Search scripts provided by the Panzea project.
¢ Germplasm Search
« Geographic Map Viewer
« Molecular Diversity Search
« Gene/Locus Search
« Phenotype Search
« Polymorphism Between Accessions
*OOK TASSEL | TASSEL - Java program for evaluating trait associations, evolutionary {3z | GDPC Browser - Java program for performing complex gueries and
I l] patterns, and linkage disequilibrium. ¥ & } . 1',, data format manipulations.
. ')

. 4 A . GDPC

Download data
« All Diversity datasets can be downloaded in bulk from the Gramene FTP archive. Files with 'diversity ' prefix contain the Diversity data.
« Also available are association data from the TASSEL program.



Gramene Genetic Diversity Module
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Gramene: Genetic Diversity Database

\ Diversity Home | Tools | Tutorials | FAQ | Release Notes

| Find: In:[ ——Any-- 2 )Species:| Rice 3 ‘
l IRGC 3575", RA4969, Basmati 1, Marker/locus RM22.|
Diversity The Gramene Diversity database contains genotype and phenotype experiments in rice, maize, wheat, sorghum, and soon, arabidopsis, llich study the genetics of variation
Overview within populations and how this relates to quantitative and observable traits. Characterizing the genetic basis of variation within populatio linking this with observable traits
provides an important framework for understanding population structure and evolutionary patterns, and for increasing the efficiency of pl eeding programs.
Database enotyp
summary species data types periments |germplasm [trait: LR
Oryza sativa, O. glaberrima, ==
rice ISNP, SSR, RFLP, phenotype data, QTL, passport descriptions 16 841 28 1617
O. rufipogon
[ maize |[Zeaspp. |[SNP, SSR, RFLP, sequence data, phenotype data, passport descriptions | 31 || 8037 |[150] 13075 |
|arabldopsls| \Arabidopsis thaliana 250K SNP chip, 362 lines assayed 2 pending ||362 pending| © 1&;; 7
wheat sT;"',’c“”' aestivum, Aegiops |lgnp sequence data, passport descriptions 1 48 o || 4097
. ISNP, SSR, seguence data, Isozyme, RFLP, AFLP, INDEL polymorphism,CAPS
sorghum ||Sorghum species (Cleaved ampliied polymorphic site) 6 1983 0 544
Basic Search ) -
e Searchfor rice & | experiments that contain a germplasm named ( Submit )
o Searchfor| rice + | experiments that contain a marker named ( Submit )
Advanced Search
Perform an advanced search of the Genetic Diversity database with several parameters. Search scripts provided by the Panzea project.
¢ Germplasm Search
« Geographic Map Viewer
« Molecular Diversity Search
« Gene/Locus Search
« Phenotype Search
« Polymorphism een Accessions
Tools TASSEL | TASSEL - Java program for evalu trait associations, evolutionary § | GDPC Browser - Java program for performing complex queries and
I mﬂ patterns, and linkage disequilibrium. - } ;',, data format manipulations.
. ')
- o GDPC
Download data

« All Diversity datasets can be downloaded in bulk from the Grame
« Also available are association data from the TASSEL program.

es with 'diversity ' prefix contain the Diversity data.
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Gramene: Genetic Diversity Database

’ Find: In:| --Any-- 3 Species:| Rice B ‘

| E.g., Germplasm "IRGC 3575", RA4969, Basmati 1, Marker/locus RM22.|

Diversity The Gramene Diversity database contains genotype and phenotype experiments in rice, maize, wheat, sorghum, and soon, arabidopsis, which study the genetics of variation
Overview within populations and how this relates to guantitative and observable traits. Characterizing the genetic basis of variation within populations and linking this with observable traits
provides an important framework for understanding population structure and evolutionary patterns, and for increasing the efficiency of plant breeding programs.

Database

summary species data types Fxperlmems”germplasm tralt# r::?lgrps
Oryza sativa, O. glaberrima, == _— Il Il
rice O. rufipogon ISNP, \_ 28 1617
[ maize |[Zea spp. |[eNP, g I; o o . | ][50 ][ 13075
baaopasaass v || RICE Data In Gramene Diversity |/ =7
wheat :;’;’c””’ aestivum, Aegiops |\ p 4 [ [ o || 4007
4 GNP, § B
sorghum ||Sorghum species (Cleay | | 0 544
Basic Search =
e Search for (e axporimants that Experiments 16
« Searchfor rice "+ experiments that
I Markers (SSR,RFLP,SNP) 1,617
Advanced Search
Perform an advanced search of the Genetic Diversit]
¢ Germplasm Search Germ plasm 841
« Geographic Map Viewer
« Molecular Diversity Search .
« Gene/Locus Search Tra |ts 28
« Phenotype Search
« Polymorphism Between Accessions
Tools TASSEL | TASSEL - Java program for evaluatinf QT L ( raw d ata ) 3 3 6 bmplex queries and
N patterns, and linkage disequilibrium.
ucnm!fo:rixma
Download data
« All Diversity datasets can be downloaded in
« Also available are association data from the




Diversity Database Design

GDPDM schema
(Genomic Diversity and
Phenotype Data Model)
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Diversity Database

Gramene modules

Gramene
Database
MySQL

—va RDBMS
Gramene

website

Gramene

N~  _“

Command

line interface TASSEL




TASSEL

Trait Analysis by aSSociation, Evolution and Linkage

TASSEL (Trait Analysis by aSSociation, Evolution, and Linkage) 2.1

Q Analysis ;;; Results Delete

=% Data

— * Evaluate trait associations

il cope [ELFile] T sites| D= Taxa A:a 795 T | poq @ u Join| @ n Join
o .
a Taxa PZA..PZA...PZA...PZA...PZA...PZA.. PZA... PZA...PZA..PZA...PZA...PZA...PZA...PZA.. PZA... PZA...PZA... PZA...PZA..PZA...PZA...PZA...P2 °
sequence 8 115 2 2 5 13 9 1 2 s 8 9 1 4 5 2 11 12 11 5 I Iscover eVO u Ionary
Polymorphisms ! i ifee 727 GG GG CC GG 7?7 CC TT CC T
[Ramblin_etal_2007_SNP_genos_PowerMarker 08 1: T AA GG CC CC CC TT TT cc
Haplotype AA GG AA GG AA CC TT TT CC C
Numerical AA AA GG GG GG CC TT TT TT Ci pa erns
Matrix AA AA GG GG GG 27 TT AA CC Ci
TT GG AA GG GG TT CC AA CC Ci
Matrix:Haplotype e (e AA GG AA GG AA 727 TT AA CC C
[Tree AA GG GG GG AA CC TT TT CC C .
Tree:Haplotype AA GG AA CC GG CC TT TT CC 73 [ ] Calculate Ilnka e
Fusions TT GG AA GG AA CC TT TT CC C
Synonymizer TT AA GG GG GG CC TT TT CC C
it AA GG GG GG GG CC TT TT CC C
Diversity AA AA GG GG GG CC TT AA CC C d' | .
AA AA GG GG GG CC TT AA TT C Ise ul I rlum
SNP Assays AA AA GG CC AA CC TT AA CC C
o TT AA GG CC AA CC TT TT CC C
LD:Hap TT AA GG GG AA CC TT AA TT T
[association]] wweesse TT AA GG CC AA CC 77 TT CC C . .
B V= =S-SR
e Succ | o Use new statistical
wi cc 7i
@5 2| DPOLL.CLAYTON.ID1S v Bns 35 cCc C *
T - : approaches (GLM, MLM)
cc T ’
cc 2
cc c
cc c
cc T
cc ¢
cc ¢
cc c
L I cc c
TT C
' <c|* Stand-alone Java package
@ 7 s e 10 10 @ cc ¢
101 DPOLL.CLAYTON.ID15 cc C
——————————————— CC C
00070 Expected st . AA AA GG GG GG CC TT TT CC C- . .
— AA AA GG GG AA CC TT AA CC C
s N EERE 2S5 0 Interfaces directly with

lass net.m.

Diversity database

* See paper “Unified Mixed-Model Method for Association Mapping”, Nat Genet. 2006 Feb;38(2):203-8.



Pedigree viewer

* Prototyped,
proposed for
TASSEL

* network diagram
drawn on-the-fly
based on data
loaded in TASSEL

e Estimates of
breeding values

* Highlight key
polymorphisms




Demos...

* Diversity module

— Example #1: Search for allele profile of Bonnet 73

— Example #2: View all rice germplasm records
related to a particular trait



Diversity example #1

Search for allele profile of Bonnet 73

Find: Bonnet 73

In: | Germplasm | Species: | Rice $)

E.g.. Germplasm "IRGC 3575", RA4969, Basmati 1, Marker/locus RM22.

5 5 Oryza sativa Germplasm "Bonnet 73"

Accession Name Bonnet 73
Institute(s) Holding
Py IRRI, NSGC G | d
Accession Number  Clor 9654 ermpiasm recor
Synonym(s) for “Bonnet 73”
Germplasm Type Advanced/improved cultivar
Genus Oryza
Species sativa
Subspecies japonica
Subtaxa tropical japonica
Taxonomy Cross- .
S GR_tax:013684
£ Experiments (1)
Allele
Title Design Polyr;.lorphism Scoring PI(s) Comments Data
ype Protocol
Population Structure and 115 U.S rice cultivars and 30 N/A McCouch-S-R,  Population structure was
Breeding Patterns of 145 ancestral rice accessions Tai-T-H inferred using genetic-distance

U.S. Rice Cultivars Based
on SSR Marker Analysis

introduced from Asia were
genotyped by means of 169
genomic SSR markers.

methed with 168 SSR
markers. Reference: Lu et al.,
2005.

(show Alele Data :

[ Related Stocks




Germplasm
Accession Name
| Bonnet 73
Bonnet 73
Bonnet 73
Bonnet 73
Bonnet 73
Bonnet 73
Bonnet 73
Bonnet 73
Bonnet 73

Germplasm
Accession
Number

Clor 9654
Clor 9654
Clor 9654
Clor 9654
Clor 9654
Clor 9654
Clor 9654
Clor 9654
Clor 9654

Diversity example #1

169 Bonnet 73 alleles found

Iltems 1 to 25 of 169.

Subsp.
& subtaxa
United States of America
United States of America
United States of America
United States of America
United States of America
United States of America
United States of America
United States of America
United States of America

[ Download ]

Country of
Origin

japonica, tropical japonica
japonica, tropical japonica
japonica, tropical japonica
japonica, tropical japonica
japonica, tropical japonica
japonica, tropical japonica
japonica, tropical japonica
japonica, tropical japonica
japonica, tropical japonica

( Page ) 1

Stock
Number

RA1792
RA1792
RA1792
RA1792
RA1792
RA1792
RA1792
RA1792
RA1792

of 7 1 Next

E

Locus
name

RM1
RM104
RM105
RM106
RM108
RM109
RM11
RM112

losri3 |

Genotype

98

88

222

129

293

81

97

129

136, 142

View All Genotypes on
Marker

| View all "OSR13" genotypes |

View all "RM1" genotypes
View all "RM104" genotypes
View all "RM105" genotypes
View all "RM106" genotypes
View all "RM108" genotypes
View all "RM109" genotypes

View all "RM11" genotypes
View all "RM112" genotypes



Diversity example #1
169 Bonnet 73 alleles found

ltems 1to 25 0f 169.  ( Page ) 1 of 7 | Next

[ Download ]

Germplasm

Germplasm R Subsp. Stock Locus | Genotype View All Genotypes on
Accession Name & subtaxa Number = name Marker
Number

Bonnet 73 Clor 9654 United States of America japonica, tf@bical japonica RA1792 OSR13 98 jow-ai-OSRTS genepe
Bonnet 73 Clor 9654 United States of America japonica, @pical japonica RA1792 RM1 88 View all "RM1" genotypes
Bonnet 73 Clor 9654 United States of America japonica,opical japonica RA1792 RM104 222 View rroggenotypes
Bonnet 73 Clor 9654 United States of America japonica@ropical japonica RA1792 RM105 129 View all "RM105" genotypes
Bonnet 73 Clor 9654 United States of America japoni opical japonica RA1792 RM106 293 View all "RM106" genotypes
Bonnet 73 Clor 9654 United States of America japoni@@rtropical japonica RA1792 RM108 81 View all "RM108" genotypes
Bonnet 73 Clor 9654 United States of America japonica, tropical japonica RA1792 RM109 97 View all "RM109" genotypes

1 Bannet 73 ClnrQRR4 ~ linited Statec nf Amarira  iannnicrs tranical iannnica BA1709  RBAM99 1249 View all "RMY1" genotypes
germplasm_accession_name country of origin accession_number stock_number locus_name genotype |, t
Bonnet 73 United States of America CIor 9654 RA1792 OSR13 98 F genclypes
Bonnet 73 United States of America CIor 9654 RA1792 RM1 88

Bonnet 73 United States of America CIor 9654 RA1792 RM104 222

Bonnet 73 United States cf America CIor 9654 RA1792 RM105 129

Bonnet 73 United States of America CIor 9654 RA1792 RM106 293

Bonnet 73 United States of America CIor 9654 RA1792 RM108 81

Bonnet 73 United States of America CIor 9654 RA1792 RM109 97 Text data dump of

Bonnet 73 United States of America CIor 9654 RA1792 RM11 129 ” 169

Bonnet 73 United States of America CIor 9654 RA1792 RM112 136

Bonnet 73 United States of America CIor 9654 RA1792 RM116 279’ d genOtype

Bonnet 73 United States of America CIor 9654 RA1792 RM1167 175

Bonnet 73 United States of America CIor 9654 RA1792 RM118 158 measurements

Bonnet 73 United States of America CIor 9654 RA1792 RM1189 176

Bonnet 73 United States of America CIor 9654 RA1792 RM119 164

Bonnet 73 United States of America CIor 9654 RA1792 RM120 186

Bonnet 73 United States of America CIor 9654 RA1792 RM122 229

Bonnet 73 United States of America CIor 9654 RA1792 RM124 271

Bonnet 73 United States of America CIor 9654 RA1792 RM125 126

Annnet T3 IInited Statea nf America CTor 954 RA1792 BRMI3 127




Diversity example #1
All genotypes of marker ‘RM1’

ltems 1to25 of 145.  ("Page ) 1 of 6 | Next
[ Download ]
Germplasm iim:g:‘ Subsp. Country of Stock | Locus | Genotype View All Genotypes on
Accession Name Nenbar & subtaxa Origin Number | name Germplasm
Badkalamakati 1 Bangladesh indica, indica RA499176 View all "Badkalamakati" genotypes
Lemont Pl 475833 United States of America japonica RA6270 ARM1 86 View all "Lemont" genotypes
L-202 P| 483097 United States of America japonica RA6273 RM1 86 View all "L-202" genotypes
M-101 C19970 United States of America japonica RA5002 RM1 84, 88 View all "M-101" genotypes
Calrose 76 United States of America japonica, temperate japcnica RA1810 AM1 84 View all "Calrose 76" genotypes
M-201 C19880 United States of America japonica, temperate japcnica RA5008 AM1 88 View all "M-201" genotypes
Vegold C19836 United States of America japonica RA5040 ARM1 86 View all "Vegold" genotypes
Belle Patna C19433 United States of America japonica RA1791 RM1 86 View all "Belle Patna" genotypes
Della C19483 United States of America indica RA6389 AM1 86 View all "Della" genotypes




Diversity example #1
All genotypes of marker ‘RM1’

Items 1 to 25 of 145. ( Page ) 1 of 6 | Next
Se———

[ Download ]

View All Genotypes on
Germplasm

Germplasm i%'::g':lg': Subsp. Country of Locus Genotype
Accession Name Nenbar & subtaxa Origin
Badkalamakati Bangladesh indica, indica RA4991_AV1 D76
Lemont Pl 475833 United States of America japonica 86
L-202 Pl 483097 United States of America japonica 86
M-101 C19970 United States of America japonica 84, 88
Calrose 76 United States of America japonica, temperate jap: 84
M_201 | Initad Qtatac Af Amarina innAanina tamnarata ian 88
Vegold 86
Belle P ® Zesnsdse G Marker [t AM1  es
Name
Della GA12  RMOO1 famenc arker 389  AM1 86
e anw record for RM1
Type SSR
Species Oryza sativa Indica Group (Indian rice) [ GR_tax:013682 ]
Germplasm IR36
s
Description
Tags (0) None

E Source/Library

E Details

[ Database Cross-References (1)

[ Sequences (5)

[ Map Positions (21)

View all "Badkalamakati" genotypes
View all "Lemont" genotypes
View all "L-202" genotypes
View all "M-101" genotypes
View all "Calrose 76" genotypes
View all "M-201" genotypes
View all "Vegold" genotypes
View all "Belle Patna" genotypes
View all "Della" genotypes



Diversity example #2

View all rice germplasm records related to a particular trait

) A netic Diversi Diversity D
RAMEI Genetic Diversity

Gramene: Genetic Diversity Database

| Fing: In:[ —<Any—_ 12)Species:( Rie __ 12) ]
| E.g.. Germplasm "IRGC 3575", RA4969, B i 1, Marker/locus RM22.|
Diversity The Gramene Diversity database contains genotype and phenotype experiments in rice, maize, wheat, sorghum, and soon, arabidopsis, which study the genetics of variation
Overview within populations and how this relates to guantitative and observable traits. Characterizing the genetic basis of variation within populations and linking this with observable traits

provides an important framework for understanding population structure and evolutionary patterns, and for increasing the efficiency of plant breeding programs.

Database

summary | species l data types ‘ oxperlmoms{ ormplasml rait r:::,l::r"s
Oryza sativa, O. glaberrima, o
rice | 0. rufipogon l NP, SSR, RFLP, phenotype data, QTL, passport descriptions l 16 l 841 28 1617
maize ||Zea spp. |[ENP, SSR, RFLP, sequence data, phenotype data, passport descriptions | 31 || 8037 |1 13075 |
bidop _: \Arabidopsis thaliana "zsox SNP chip, 362 lines assayed | 2 pending | 362 pondin# 0 ’2‘3,; ;
wheat | :;"p’”“”’ asstivum, Aegiops ”SNP, sequence data, passport descriptions ‘ 1 ‘ 48 l 0 | \097 l
e - NP, SSR, sequence data, Isozyme, RFLP, AFLP, INDEL polymorphism,CAPS
sorghum |[Sorghum species ‘ (Cleaved amplified polymorphic site) 6 1993 0
Basic Search ) i ‘
e Searchfor rice + | experiments that contain a germplasm named ( Submit )
e Searchfor rice + experiments that contain a marker named ( Submit ) CI i C k O n t h e t ra it
Advanced Search .
Perform an advanced search of the Genetic Diversity database with several parameters. Search scripts provided by the Panzea project. n u m b e r hy p e rI | n k
« Germplasm Search f .
« Geographic Map Viewer
« Molecular Diversity Search O r rlce
e Gene/Locus Search |
« Phenotype Search
« Polymorphism Between Accessions
Tools TASSEL | TASSEL - Java program for evaluating trait associations, evolutionary 3 | GDPC Browser - Java program for performing complex queries and
N patterns, and linkage disequilibrium. ¥ D j, data format manipulations.
. 4]
u:vyc\:uwfxm.l G D P c
Download data

« All Diversity datasets can be downloaded in bulk from the Gramene FTP archive. Files with 'diversity_' prefix contain the Diversity data.
« Also available are association data from the TASSEL program.



Diversity example #2

View all rice germplasm records related to a particular trait

Traits 1to250f28. [ Page ) 1 of 21 Next
[ Download ]
Trait Unit
Local Trait Name Trait Protocol Ontology Id Type
Panicle number Panicles per plant was calculated as the average number of panicles per plant at harvest. TO:0000152 count View
S e e Percent germmauonwas determmed usmg 30 kernelsthat had been harvested 30 days after the pamcle _T0:0000430 __ percent __View

Grains per panicle was measured as the average number of filled splkelets per panncle on the primary

Grains per panicle panicle of each plant, TO:0000450 count @

f0-grain weig rain weignt was measured, in grams, as 1he average weignt of 100 Kernels. TO.0000269  © View
Plant height lF;\I:r:“rlx:;ght was measured in centimeters from the soil surface to the tip of the tallest panicle, excluding TO:0000207 cm View
Awn lenath Awns were ranked in five cateaories. 1-5 scale. from no awns to awns over 1 ¢cm in lenath. TO:0000072 -5 View

View trait details for
“Grains per panicle”




Diversity example #2

View all rice germplasm records related to a particular trait

259 germplasm/stock
records found related

o" 2 o ”
= 5 Trait "Grains per panicle” to “Grains per panicle
Trait Name Grains per panicle
Trait Ontology ID TO:0000450
Trait Protocol Grains per panicle was measured as the average number of filled spikelets per panicle on the primary panicle of each plant.
Unit of measure count
E Experiments (1)

e —
Passport Accession Name Seed Lot Name Stock Source Comments
Jefferson x Oryza rufipogon BC2F2 Line 144 McCouch Lab
Jefferson x Oryza rufipogon BC2F2 Line 226 McCouch Lab
Jefferson x Oryza rufipogon BC2F2 Line 5 McCouch Lab
Jefferson x Oryza rufipogon BC2F2 Line 207 McCouch Lab
Jefferson x Oryza rufipogon BC2F2 Line 92 McCouch Lab
Jefferson x Oryza rufipogon BC2F2 Line 164 McCouch Lab




Diversity example #2

View all rice germplasm records related to a particular trait
...and display the trait measurement data

On the same “Grains
per panicle” record

page, we can also view
2 5 Trait "Grains per panicle" _

all the trait values

Trait Name Grains per panicle
Trait Ontology ID | TO:0000450 measured for each
Trait Protocol Grains per panicle was measured as the average number of filled spikj sto Ck sh plant.
Unit of measure count

[E Experiments (1)

[ Related Germplasm (259)

O Trait Measurements (988
Plant Observation Unit name ’ Experiment ID ‘ trait_name ‘ Value
BC2F2 Line 144 7 Grains per panicle 138.70
BC2F2 Line 226 7 Grains per panicle 94,50
BC2F2 Line 5 7 Grains per panicle 97.90
BC2F2 Line 207 7 Grains per panicle 155.00
BC2F2 Line 92 7 Grains per panicle 61.00
BC2F2 Line 164 7 Grains per panicle 156.00
BC2F2 Line 16 7 Grains per panicle 78.20
BC2F2 Line 127 7 Grains per panicle 101.60




8 B Trait "Grains per panicle"

Diversity example #2

View all rice germplasm records related to a particular trait
...and display the related experiments

Display all associated
experiments with in
Diversity with “Grains
per panicle” trait
measurements. There

population between Oryza
rufipogon and the Oryza
sativa cultivar Jefferson

258 BCaF2 families.

Genotyping (104 SSRs
and 49 RFLPs) was dene
on the 353 BCQF2 families

Trait Name Grains per panicle
Trait Ontology ID  TO:0000450 is on |y 1 related
Trait Protocol Grains per panicle was measured as the average number of filled spikele . . . plant.
experi ment in this case
Unit of measure count
£ Experiments (1)
- Allele
ID Title Design Polyl:orphlsm Scoring PI(s) Comments Data
ype Protocol
7  Mapping quantitative trait Phenotypic evaluation N/A McCouch-S-R  Seventy-six QTLs were identified
loci for yield, yield was done in a greenhouse using interval mapping and
components and for 353 BC 2F1 families composite interval mapping. A
morphological traits in an . - putative QTL was reported if )
advanced backcross and in three field trials for detected in at least one Show Trait

environment at an experiment-wise Measurements
significance threshold of P < 0.01.
Reference: Thomsen et al., 2003.

[ Related Germplasm (259)

I O Trait Measurements (988)




Your ideas

What queries would you like to see?
What tools do breeders need?
|deas about the website?

What datasets would you like to see in Gramene
Diversity?



Data formatting

e Regular (machine readable) format

— Tab-delimited, csv
— Uniform usage of delimiters

» Usage of controlled vocabulary/ontology
— Gramene Trait Onotology (T.0.)
— Universal identifiers (e.g. GRIN ID, dbSNP id)

“Bonnet 73” == “bonnet73”



Gramene Diversity
upcoming

Fine curation on all diversity data sets (ongoing!)

Much more data!
— Rice: NSF TV 44K SNP chip, 600K chip...

— Maize: millions of SNPs from Maize HapMap project; large scale data from
NAM population with over 5000 RILs. (panzea.org)

— Arabidopsis: 250K SNP chip data; genotypes from 1001 genomes project
Developing Germplasm module
More analysis tools

— Additional TASSEL modules (association stats, pedigree networks)

— Ensembl Genome Browser (variation plots, heatmaps)

Cross species association analysis
— New Diversity member Charles Chen, statistical analysis
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