
Linking genomic to specimen & species trait data
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Episode 1: a winge… Episode 2: Something cool…
With thanks to Paula Mabee!



For many non-model species:
• SNP screens via RAD or 

similar, often with no 
reference genome

• GWAS used to detect 
outlier SNPs correlated to 
traits or environment

• SNP data (here RADseq, 
~100K SNPs) available as 
raw data on ncbi short 
read archive or EBI-EVA

• Often not connectable to 
specimen records

POPULATION GENOMICS (WGS, SNPS)



TARGET CAPTURE SEQUENCE DATA: 
the bioinformatics grey zone

SNPs eg
ddRAD, GbS

Whole Genome 
Reseqencing

Target 
capture

UCEs

Exons

Anchored 
Enrichment

Custom exons
RNASeq

10K avian species, 1000s of UCE loci

700 species, 
>2000 specimens, 
~2K exons
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~200 taxa, 
1K specimens, 
~3K exons

Exon capture to link micro to macrtoevolution: Eugongylus
skinks (Bragg et asl. 2018, Potter et al. 2018)



ncbi SRA Bioproject

Code & alignments

Raw data

Biosample data



The Genomic Observatories Metadatabase
https://www.geome-db.org/



ALA Phylojive
2014; Zootaxa 3754 :195-200

phylojive.ala.org.au

Only for tips = 
accepted names



Example:

Morphological 
evolution in 
myobatrachid frogs

Vidal-Garcia et al. 2014 
J. Evol. Biol. 27:181-192

B. Maryan

M. Anstis



Now in phylojive…
Mapping traits

S. Keogh et al. phylogeny; input 
by Marta Vidal-Garcia



…and Mapping distributions



And now in ALA spatial portal 
(on annual mean moisture index)



Reflections on bioinformatics, genomes & traits

• Capturing and sharing trait data will enrich our 
understanding of G <-> P in micro and macroevolution

• Comparative WGS is the ideal but still need genome 
subsampling for most organisms (and research budgets)

• There is a bioinformatics gap connecting museum 
specimens to subgenome data (esp. target capture)

• Phylogenetic visualization and retrieval of museum data 
is powerful for exploratory analyses of G + E <-> P







Enabling “phylojive” for 
phylogeographic lineages

Combine:

• user-input tree 
(phylojive) with 

• user-input records 
(sandbox) using 
informal names

Allow node based 
visualisation in 
geographic & 
environmental space



Example: H. binoei lineages

Live URL for H. binoei example

http://130.56.249.207/jit/examples/PhyloJive/craigdata.html




Spreadsheet

Data Validation Results
5 Warnings
10 Errors

Data Validation Results
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Generator

GeOMe
DB

Globally Unique Identifier Registry for Physical Samples
http://n2t.net/ark:/R2MBIO56

Sequence 
Metadata 

FASTA/FASTQ

GBIF 

GeOMe UI

Accession 
ID 

Sequence 
Read Archive 
Submission

User 
submission

Genomic Observatories MetaDatabase Workflow



GeOMe adopts terms from standards + a minimum set of required 
fields.

GeOMe Projects adopts specific terms and custom validation rules 
for specific use cases.
e.g. requiring trait descriptions, or environmental measurements.

Darwin Core


