
FAANGMine: Tools for Exploring Functional 
Annotation of Animal Genomes

Christine G. Elsik1, Deborah A. Triant1, Amy T. Walsh1, 
Darren E. Hagen2

1University of Missouri
2Oklahoma State University





http://FAANGMine.org

Objective: Integrate genome annotation data to enable 
researchers to create customized annotation datasets merged 
with their own data for use in downstream analysis









Goals in developing FAANG data model for 
InterMine

• Individual functional annotation elements (e.g. histone marks, open 
chromatin regions, regulatory regions) are data objects with unique 
identifiers and attributes
• Each element can be linked to bioproject, biosample, experiment and 

analysis metadata
• Annotation elements from the same sample (individual/tissue) 

identified in different experiments can be associated with each other 
and with gene expression levels in that sample



FAANG Data Curation Approach

• Biosample metadata 
• Primary source: EBI BioSamples - includes data submitted via the FAANG 

Data Portal which is very detailed and strict standardization
• Secondary source: NCBI Biosamples – less detailed, standards not enforced

• Experiment metadata – NCBI SRA RunInfo files
• Analysis metadata – FAANG Data Portal
• Functional annotation data (peak files in bed format) – FAANG Data Portal, 

sources provided in publications
• Individual elements in peak files were assigned unique ids that contained 

the experiment accession



Data Curation Challenges and Solutions



Some biosamples were not submitted via the 
FAANG data portal

• Metadata information is incomplete
• Ontology terms must be manually curated



Challenge in tying information together for 
individual/tissue samples
• Individual/tissue sample used in different experiments submitted to 

NCBI Biosamples separately for each experiment (e.g. different 
biosample id for ATAC-seq, different histone marks, CTCF and RNA-
seq) - does not allow tying this information together

• Solution: identify connected samples based on tissue and individual id 
within the NCBI Biosample report, and assign a single new identifier to 
connected samples called “Specimen tag”.



Challenges due to analyses not being submitted to 
FAANG Data Portal
• Challenge in finding analysis data
• Solution: Data locations were found in publications (ftp site or 

website)
• Analysis data did not have analysis accessions.
• Solution: We assign a unique identifier (“Analysis tag”) to each 

analysis.
• Individual analysis files are not connected to repository experiment 

or biosample accessions.
• Solution: We manually curate experiment and biosample accessions 

based on file names containing tissue and individual id, or by 
contacting the research group



The location of ChIP-seq antibody information varies

• The ChIP-seq antibody may be provided in the NCBI Biosample 
report, as part of the library name in the SRA RunInfo file, or with the 
analysis report of the FAANG Data Portal
• Solution: The information is findable but requires extra effort



Insufficient controlled vocabulary terms

• Different publications use different terminology for chromatin states
• Solution: We use the exact terminology provided in the publication as 

the “Name” of each element in FAANGMine
• All genome annotation features in InterMine must be tied to Sequence 

Ontology (SO) terms, but some element types lack specific SO terms
• Solution: we assign the closest term
• A/B compartment -> “biological region”
• all chromatin states -> “regulatory region”
• histone modification mark -> “histone binding site”
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