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Today’s Schedule (in EST!) 

11:00-11:20 Introduction to CartograPlant - Dr. Jill Wegrzyn

11:20-11:40 Introduction to Data Submission with TPPS/TPPSc - Emily Grau

11:40-12:00 Introduction to Data Collection/Mobile Phenotyping with TreeSnap - Dr. 

Margaret Staton

12:00-12:15 Break

12:15-12:35 Behind the Scenes of CartograPlant - Environmental Layers and Data - Risharde 

Ramnath

12:35-12:55 Analytics with CartograPlant (GWAS and GEA). Part 1 - Gabriel Barrett

12:55-1:15 Analytics with CartograPlant (GWAS and GEA). Part 2 – Dr. Irene Cobo-Simon

1:15-1:30 Q&A



CartograPlant

Web-based and map-
based platform to 
facilitate meta-
analysis across scales 
(genes to 
environment)



Handakumbura et al. 2019



Who needs 
this data 
integration
?

Researchers that study 
georeferenced plant populations!

• Pests and Pathogens
• Breeding
• Assisted migration
• Invasive plants
• Climate adaptation
• Timber tracking



CartograTree -> CartograPlant



TreeGenes
treegenesdb.org

Integrated resource for 
forest tree genetics

*2300 species*
genomes, genes, genetic 

maps, proteins, SNPs, 
traits

Tripal Database



Tripal is a software framework for biological 

databases

Web Database

CHADO 

Analysis







Active Tripal Websites



TreeGenes:

Tripal is a software framework for biological databases

Web Database

CHADO 

Analysis

CartograPlantPlant PopGen  
Submit (TPPS)

JBrowse



Integrates genetic and phenotypic data for georeferenced plants, with 
environmental data through a map-based visualization platform

Enables robust search capabilities, as well as data analysis integrating 
diverse data to address biologically relevant questions



Global and 
Regional Layers 
Integrated

• Metrics are pre-loaded for 
georeferenced coordinates of 
plants

• Available for all locations on the 
map

• Maps are converted and hosted 
through Geoserver and base 
layers with Mapbox



CartograPlant.Org

















CartograPlant 
Layers 
Statistics

OVER 900 Layers and 
counting!



Where do the plants 
come from?



Multiple 
Sources!

Provide a mechanism for 
georeferenced plant data to be 
imported from:

• Directly from scientists!
• Mobile applications (citizen 

science and research based)
• Public Repositories (curation)



Study Types

•Landscape Genomics

•Population Structure

•Association Mapping

•Diversity Estimates





Dryad (Curation 
Based)



TreeGenes:
Tripal is a software framework for biological databases

Web Database

CHADO 

Analysis

CartograPlantPlant PopGen  
Submit (TPPS)

JBrowse



TPPS Data Import
• Tripal Plant PopGen 

Submit Pipeline
• Public version
• Curation team version

• Ontologies (controlled 
vocabularies)
• Generates standardizes storage 

to improve queries and provide 
a framework for meta-analysis 
across studies

• Experimental Design

• Raw Data

• Works with existing primary 
databases

• Generates DOI 

• Metadata + Data



FAIR DATA





Data and metadata collection in TPPS

Study Design (GxPxE) 
•Landscape

•Common Garden

•Plot

Genotype Design
•Assay
•Exome Capture
•GBS/RAD-Seq
•Transcriptome
•WGS

Phenotype
•Structure
•Units
•Index

Analysis
•Method
•Structure
•Kinship
•Associations

DOI



Proper metadata collection – flanking sequences, positions, genome versions allows re-mapping to the new genomes

Biocuration Team 
Magic!



Mobile Applications
Dr. Meg Staton 

(UTK)
& 

Noah Caldwell
(UTK)



Template and custom views (target species)





INTERFACE AND DATA 
VISUALIZATION

https://cartograplant.org/

DATA SELECTION FOR ANALYSIS

Polygon drawing 
on the map

https://cartograplant.org/
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Analytics in CartograPlant

+



Summary

• Integrate relevant environmental layers from 
curated public sources 

• Provide a mechanism for georeferenced plant 
data to be imported (FAIR)

• HPC supported workflows that are user-
accessible and reproducible

• Future
• More regional and higher resolution 

layers
• Population structure

• Improved/Additional Analytics
• Respond to community needs!
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