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Rice Data in Gramene 

4 Oryza genomes: 
japonica, indica, glaberrima, rufipogon 

gramene.org/species/oryza/rice_stat.html 

Markers  7,266,251 

Genes  2,713 

QTL  8,646 

Proteins  158,224 

Map studies  102 

Pathways  350 

Diversity experiments  16 



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 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Gramene Genetic Diversity Module 

Rice Data in Gramene Diversity 

Experiments  16 

Markers (SSR,RFLP,SNP)  1,617 

Germplasm  841 

Traits  28 

QTL (raw data)  336 



Diversity Database Design 

•  GDPDM schema 
(Genomic Diversity and 
Phenotype Data Model) 

Germplasm 

Genotype 

Observation/ 
environment 

Phenotype 



Diversity Database 

Gramene 

Diversity 

Genes 

Literature 

Proteins 

Pathways 

Ontology 

QTL 

Maps 

Markers 

Gramene 
website 

Command 
line interface 

Gramene modules 
Gramene  
Database 
MySQL 
RDBMS 

TASSEL 



TASSEL 
Trait Analysis by aSSociation, Evolution and Linkage 

•  Evaluate trait associations  

•  Discover evolutionary 
patterns 

•  Calculate linkage 
disequilibrium 

•  Use new statistical 
approaches (GLM, MLM)* 

•  Stand‐alone Java package 

•  Interfaces directly with 
Diversity database 

Gramene 
Diversity 
module  GDPC Browser 

TASSEL 

* 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 

•  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  

Germplasm record 
for “Bonnet 73” 



Diversity example #1 

169 Bonnet 73 alleles found  



Diversity example #1 

169 Bonnet 73 alleles found  

Text data dump of 
all 169 genotype  
measurements 



Diversity example #1 

All genotypes of marker ‘RM1’ 



Diversity example #1 

All genotypes of marker ‘RM1’ 

Gramene Marker 
record for RM1  



Diversity example #2 

View all rice germplasm records related to a particular trait 

Click on the trait 
number hyperlink 
for rice  



Diversity example #2 

View all rice germplasm records related to a particular trait 

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 
to “Grains per panicle” 



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 
all the trait values 
measured for each 
stock 



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 
is only 1 related 
experiment in this case 



Your ideas 

•  What queries would you like to see?  

•  What tools do breeders need? 
•  Ideas about the website? 
•  What datasets would you like to see in Gramene 
Diversity? 



Data formatting  

•  Regular (machine readable) format 
–  Tab‐delimited, csv 
–  Uniform usage of delimiters 

•  Usage of controlled vocabulary/ontology 
–  Gramene Trait Onotology (T.O.) 

–  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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