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Dendrome/TreeGenes was the original 
three USDA-ARS databases



So much time…so many technologies!
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So much time…so many data types!

1991: 
Dendrome 

(stand-
alone 

software)

1995: 
Database 
Online 

(ACEDB)

2001: 
Oracle 

Database

2005: 
MySQL

2009: 
PostGreSQ

L

2015: 
Tripal 

Framewor
k

Colleague 
Directory 
Literature 
Database 
Markers 
(SSR, AFLP)

Genetic 
Maps,  
Community 
Markers 
(SSR, AFLP, 
RAPD) 
ESTs

Genetic Maps,  
Community 
Markers,  
Community 
ESTs 
cDNAs

Genetic 
Maps,  
Markers,  
Community 
ESTs 
cDNAs 
Phenotypes 
SNPs  
Genomes

Genetic Maps,  
Markers,  
Community 
ESTs 
cDNAs 
Phenotypes

Genetic 
Maps,  
Markers,  
Community 
ESTs 
cDNAs 
Phenotypes 
SNPs  
Genomes 
Environmental

dendrome.ucdavis.edu
Treegenes.
ucdavis.ed

u

Treegenesd
b.org



Plant Computational Genomics Lab | Department of Ecology & Evolutionary Biology | UConn

TreeGenes Audience
• Academic Research Labs 
• Non-profit research institutions 
• US Forest Service 
• Industry 

• Timber companies 
• JGI/DOE 

• Data exchange 
• Genbank 

• Data exchange  
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TreeGenes Staffing



BT Era (Before Tripal)
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Primary Structure

Web

•Custom Frontends 
•Search Fields/

Summary Pages 
•Advanced Interface 

(DiversiTree)

Database

•Custom Schema 
•GMOD components: 

•Genetic Maps 
(CMAP) 

•Genomes 
(Gbrowse/
Jbrowse)

Scope

•Genetic Maps 
•Sequence 
•Phenotypes 
•Genotypes 
•Conifers/Forest 

Trees

Funding

•No dedicated 
funding 
•Forest Service  
•USDA CAP 
•NSF Projects 
• Inbetween? 

plugging along 
(i.e. Maintenance) 



AT Era (After Tripal)
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Current Funding

• NSF PGRP (2015-2019) 
• Conversion to Tripal 
• Ontologies 
• CartograTree 

• NSF DIBBS (2014-2018) 
• Tripal Galaxy 
• Module development 
• CartograTree 

• USDA AFRI – PineSNP 
• Partial project support
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Tripal v3 Framework in TreeGenes

Web Database 

CHADO + 
Web Services

Analysi
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Submit 
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• 1,850 species from 112 genera 
– At least one genetic artifact from each species 

• Full genome sequence: 35 species 
• Transcriptome/Expression resources: 6,920,817 sequences 

from 322 species 
• 101 genetic maps from 37 species 
• Population studies 

– Georeferenced trees 
– Extensive genotypic (GBS and array) and phenotypic data

treegenesdb.org

TreeGenes Database: Species
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Relational Data in TreeGenes
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TreeGenes Database: Users

Unique Web Visitors to TreeGenes (by month), July-December 2018 200

treegenesdb.org

700

3,100 unique visitors from 116 countries



Community Resources: Colleague directory, mailing 
list, meetings, employment listings, and literature



Free account to: edit profile, add listings, submit data!
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TreeGenes: Genome Access



Plant Computational Genomics Lab | Department of Ecology & Evolutionary Biology | UConn

Tripal v3 Framework in TreeGenes
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TSeq

Diamond search 
  BLASTp/x 
  Faster performance 
BLAST 
 BLASTn 
Analysis on remote 
 (non-web) server



TreeGenes UniGenes to OrthoQuery



Population 
Study

• Publication 
• Species

Study 
Design

• Landscape 
• Common Garden 

• Greenhouse 
• Growth Chamber 

• Breeding (Plot)

Phenotype, 
Genotype, 
Environmen

t

• Georeference
d

Raw Data
• Trees 
• Genotypes 
• Phenotypes

Tripal Plant PopGen Submit (TPPS)
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Minimal Information About a Plant Phenotyping Experiment 
(MIAPPE)

Ontology 
Integration: 

• Plant Ontology (PO) 
• Crop Ontology (CO) 
• Trait Ontology (TO) 
• Environmental 

Ontology (ENVO) 
• Chemical Ontology 

(CHEBI) 
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TreeGenes Ontology Integration



Tripal Plant PopGen Submit (TPPS) 

TreeGenes Data 
Repository Accession 
(TGDR#####) -> DOI 



FAIR 
Findable

Accessible
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TreeGenes to CartograTree



CartograTree: Integrating environmental 
layers with georeferenced trees
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CartograTree: Integrating environmental 
layers with georeferenced trees



Plant Computational Genomics Lab | Department of Ecology & Evolutionary Biology | UConn

CartograTree: Save searches locally and 
select for meta-analysis



Bringing Analytical Capacity to the Data
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Genome Database for Rosaceae

Tree Genes Hardwood Genomics

CartograTree
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Galaxy: Open Source Web-based Platform for 
Bioinformatic Analysis
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Workflows for Landscape Genomics: Integrating 
across diverse datasets

Genotypic 
data

Environmental 
data

Galaxy

Correlated 
markers



Preliminary 
analysis

Pre-processing
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Workflows: Executed in Galaxy with metadata 

Select  
G x E 
data

Filter by 
SNPs

Filter by 
individuals

Filter by 
MAF

Filter by 
MGF

Heterozygosit
y

Population 
structure

Reduce dimensionality

Landscape 
genetics 
analysis

Display 
results



Sustainability?
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Sustainability
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Funding

• CartograTree 
• Modules + APIs 
• Tripal Core 

Collaborative

• Consultant  
• DMP 

Coordination

Industry/NGO/Gov

• Industry 
partners? 

• GTTN 
• Forest Service



Global Timber Tracking Network



Plant Computational Genomics  
University of Connecticut 
• Nic Herndon 
• Emily Grau 
• Sean Buehler 
• Ronald Santos 
• Risharde Ramnath 
• Peter Richter 

Washington State University 
• Stephen Ficklin 
• Shawna Spoor 
• Doreen Main 
• Sook Jung 

University of Tennessee 
• Margaret Staton 
• Ming Chen 
• Bradford Condon 

TreeGenes


