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Going beyond search and display

What can we do with all this data?
Analysis!
What kinds?

 Association Genetics (Phenotypic and Genotypic)
« Genotype contribution to traits (timber production, pests & pathogens)

* Landscape Genetics (Genotypic and Environmental)
« Genotypes are most adapted to specific elevations & climates
* Individual suitability for assisted migration
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The current process

1) Identify public sources of genotypic and Various sites in different formats

phenotypic

2) Get geo-referenced environmental values for  Tedious

that data

3) Installing software and managing packages on Many dependencies, constantly changing versions
HPC

4) Upload data to HPC Large amount of data over network

5) Run analysis Interacting with HPC

6) Analyze results Non-trivial task
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Solution?

Cartogralre
e
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How it Works “9 Tripal

« CartograTree is a Tripal extension module

 PHP

* NodelJS - API
* MapBox

« Geoserver

 Access existing data from the Tripal site (CHADO)
* Access environmental data from public repositories
* Integrate data and perform analysis through Galaxy

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



General Overview
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Tripal Plant PopGen
Submit Pipeline

What it is
 Short yet comprehensive series of forms
« Form adapts to the user’s input

Motivation

* Metadata surrounding a study:

* Inconsistent
» Sometimes lost after publication
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Tripal Plant PopGen Submit

A focus on metadata, georeferenced data
TreeGenes: lack of reference genome?
No problem!
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OLLS
Minimum Information About a Plant Phenotyping Experiment
Study TPPS

I

e
Ontologies make everything succinct
« Plant

« Crop
* Trait
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Dryad and TreeSnap

 Dryad - Repository of DOls %
 Extract data from flat files D ;:; Y i\ D
* TreeSnap

« Data collected by citizen scientists z
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What the data looks like

IreeGenes TreeGenes Cartogralree
e m & Map Options
. Py - Svalbard
PS Details by Accession# e
= . g et v, Map Summary (] ON Sresniand

% Tree Dataset Sources & 7
celand ch? \

Return to TPPS List
% Organisms

TPPS/TGDR DETAILS FOR TGDRo08
B Publications

Attribute Details o Phenotypes
Latitude: 47.975 | Longitude: -77.388
Accession TGDR008 13 BRI Coordinate type: exact <3 | Ly [egypey
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Environmental Layers
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Environmental Layers
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TreeGenes
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CartograTree - Searches

Select State of Map Additional Options Summary and Confirm

Searches saved to User
Profile

* Rerunning past searches Analyeis e
i D]fferent parameters ‘LandscaperE
 Different analysis

« Combining past searches

Select State of Map Additional Options Summary and Confirm

Publications Selected
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=32
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Analysis Stage

G & P Data f 2
Sources TPPS DRYAD TreeSnap Other

L4
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_ . J
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Galaxy

R0

CT

= Galaxy / Treegenes Workflow Using 2.3 GB
Tools Workflow Canvas | Sean Sambada & Details
[ sam 4~ SampBada landscape genomic ¥

Filter and Sort
GFF

= Extract features from GFF data

Join, Subtract and Group

= Group data by a column and
perform aggregate ogggation on

Phenotype Association

= aaChanges amino-acid changes
caused by a set of SNPs

= LD linkage disequilibrium and tag
SNPs

= BEAM significant single- and
multi-locus SNP associations in
case-control studies

AMTools

LANDSCAPE GENOMICS WITH
SAMBADA

# SamBada %

Parameters to set up
analysis

Environmental data

Tripal Galaxy API

univariate_model (txt)

bivariate_model (txt)

log (txt)

analysis (Galaxy Version 0.5.3)
Label

Add a step label.

Annotation

4
Add an annotation or notes to this step.
Annotations are available when a
workflow is viewed.

Parameters to set up analysis
Data input 'params’ (txt)

| data

[
Envir

Data input 'env_input' (txt)

I Molecular data

Data input 'mol_input' (txt)

Email notification

il >

https://galaxyproject.org
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Preparing data for analysis

SNP1I SNP2 SNP3 SNP4 SNP5 SNP6 SNP7 SNP8 SNP9 SN

. TREE1 0 0 0 0 0 0 0 0 0 (

1. Filter chosen trees/ T T T T T T e I
data TREE3 1 1 0 0 0 0 0 1 1
TREE4 1 1 0 0 0 0 0 0 0
. Missing data TREES | 1 0 NaN 0 0 1 0 0 0
TREE6 1 0 1 0 0 0 0 1 0
TREE7 0 1 1 0 0 0 0 1 1

TREEE O NaN 0 0 0 1 0 0 1 :

TREES 1 0 1 1 0 1 0 0 1 (

2. Choose appropriate
workflow from
Galaxy
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Example workflow: Landscape Genomics

Genotypic Data

Correlations
Genetic Markers
Environmental Metrics

Environmental Data

O,
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Conclusion

 Building on the functionality of Tripal
* Phenotypic, genotypic, environmental + metadata
e community modules

* TPPS - A pipeline to collect standardized and necessary data

« CartograTree - A web-based tool to integrate data and launch
analyses

O,
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Future Work

* More Galaxy workflows
 NEON data as environmental layers

 Portability to other Tripal sites
 Pair TPPS and CartograTree in deployment

* Display analysis results as a layer on map

O,
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