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Agenda
1. New RNA-Seq tracks in Apollo;
2. New datasets from the Ag100Pest project that are coming 

soon;
3. New functional annotations of proteins;
4. Upcoming Apollo software updates and new features;
5. Upcoming i5k Workspace software updates and new features.
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The i5k Workspace@NAL

Genome data 
for 79 species

Browse genome 
assemblies and 
annotations

Use our tools to 
curate and 
search sequence 
data

Learn more about 
the i5k 
Workspace@NAL

Learn more about 
genome curation 

Search available 
data
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• RNA-Seq is critical evidence for 
manual curation

• Our python pipeline to generate a 
merged RNA-Seq track from 
multiple SRA accessions: 
https://github.com/NAL-
i5K/NAL_RNA_seq_annotation_p
ipeline

• We are running this pipeline for 
all i5k Workspace organisms

RNA-Seq alignment pipeline

https://github.com/NAL-i5K/NAL_RNA_seq_annotation_pipeline
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Download SRA 
metadata for a taxid

• NCBI edirect

Random draw of 10 
SRA datasets

• python3

Download SRA files

• SRAtoolkit

RNA-Seq alignment pipeline

https://github.com/NAL-i5K/NAL_RNA_seq_annotation_pipeline

Quality stats

• FastQC

Trim reads

• Trimmomatic

Normalize reads

• bbnorm

Merge reads

• samtools

Align reads

• HISAT2

Coverage, 
junction files

• Regtools

https://github.com/NAL-i5K/NAL_RNA_seq_annotation_pipeline
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RNA-Seq pipeline outputs
Coverage plots: Histogram of the number of mappings at each 
nucleotide; hover over the blue area to see the value
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RNA-Seq pipeline outputs
Mapped reads: Individual glyphs of each mapped read. Show mapped 
and spliced areas, and SNPs/indels. Informative, but hard to work with 
when zoomed out. 



National Agricultural Library
U.S. DEPARTMENT OF AGRICULTURE

RNA-Seq pipeline outputs
Junction reads: 
- Useful combined 

with coverage 
plots

- show where 
mapped reads are 
spliced. 

- Blue numbers 
show the ‘score’ –
the number of 
mappings that 
support the splice 
junction.
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• USDA-ARS effort to provide reference-quality 
genome assemblies and annotations for over 100 
agricultural pest species relevant to the USA

• USDA-ARS’s contribution towards the Earth 
BioGenome Project 
(https://www.earthbiogenome.org) 

• http://i5k.github.io/ag100pest
• https://www.youtube.com/watch?v=K81AI_ZrQmM
• Executive team members: Anna Childers, Brian 

Scheffler, Kevin Hackett
• Core team members: Scott Geib, Brad Coates, Tim 

Smith, Monica Poelchau, Chris Childers

The Ag100Pest Project

https://www.earthbiogenome.org/
http://i5k.github.io/ag100pest
https://www.youtube.com/watch?v=K81AI_ZrQmM
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• Current priority list includes 169 
genomes across 8 orders

• 70 genomes have completed 
sequencing; 25 assemblies should 
be available at the i5k Workspace 
by the end of September

• So far, assembly quality is 
excellent; cf. Vespa mandarinia

• The i5k Workspace will be hosting 
these genomes once they become 
available

Ag100Pest datasets
Asian Giant Hornet RefSeq

assembly stats
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Functional annotation

Computationally predict gene structure 
from genome sequence

Structural annotation

Exon Intron

Genome sequence

Associate predicted protein sequence with 
functional terms assigned to homologous protein
- Gene Ontology terms
- Pathway components (e.g. KEGG)

Functional annotation

Protein family: short-chain 
dehydrogenases/reductases (SDR) (P00334)

http://www.uniprot.org/entry/P00334
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• Useful for first pass at gene 
function

• Can help prioritize manual 
annotation efforts by grouping 
into categories

Functional annotation

Functional annotation

Protein family: short-chain 
dehydrogenases/reductases (SDR) (P00334)

http://www.uniprot.org/entry/P00334
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Typical flow of sequence data

INSDC repositories

Data 
generators

Sequence 
data 

submission

https://doi.org/10.1093/nar/gkx1097

Functional 
annotation

Structural 
annotation

https://doi.org/10.1093/nar/gkx1097
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• Documentation: 
https://agbase-
docs.readthedocs.io/en/lat
est/

• Github: 
https://github.com/AgBase

• Credits: Surya Saha, 
Amanda Cooksey, Anna 
Childers, Fiona McCarthy

• Publication currently under 
development

Functional annotation workflow

https://agbase-docs.readthedocs.io/en/latest/
https://github.com/AgBase
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Functional annotation preliminary results

0%
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% assigned GO terms % assigned KEGG pathways

D. melanogaster

T. castaneum
A. mellifera

Diaphorina citri
Athalia rosae
Varroa destructor
Agrilus planipennis
Ceratitis capitata
Cimex lectularius
Limnephilus lunatus
Homalodisca vitripennis
Oncopeltus fasciatus
Copidosoma floridanum
Latrodectus hesperus
Eurytemora affinis
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• Links to initial datasets available here: 
https://i5k.nal.usda.gov/news/functional-annotation-datasets-
are-available-11-i5k-workspace-organisms

• Coming next:
– Publication fully describing the pipeline and results
– Functional annotations for all i5k Workspace organisms
– Visualization and search on i5k.nal.usda.gov 
– Training materials for manual annotation

Functional annotation workflow

https://i5k.nal.usda.gov/news/functional-annotation-datasets-are-available-11-i5k-workspace-organisms
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• We will upgrade Apollo2.1 to 
Apollo2.6 in the upcoming 
months

• New Features in 2.6.x:
• Information editor looks quite 

different!
• Blat search is in a different 

location
• Annotations can be created from 

blat features

Upcoming Apollo updates and features
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Apollo updates and features – Information Editor
Current (v2.1.x) Upcoming (v2.6.x)
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Apollo updates and features - Blat search
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• Major upgrade from Tripal v2 to 
Tripal v3

• Web services – programmatic 
access to our data

• Different look and feel of our site 
– in particular organism, gene, 
analysis pages

• Elasticsearch search engine
• Working on adding gene pages 

for legacy content

Upcoming i5k Workspace features
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Upcoming i5k Workspace features – web services
• Web services – allow you to 

programmatically access the i5k 
Workspace@NAL content

• Full documentation on how to use 
them: 
https://tripal.readthedocs.io/en/lates
t/user_guide/web_services.html

• Example URL: https://i5k-
dev.nal.usda.gov/web-
services/content/v0.1/mRNA?name
=pumilio;contains

https://tripal.readthedocs.io/en/latest/user_guide/web_services.html
https://i5k-dev.nal.usda.gov/web-services/content/v0.1/mRNA?name=pumilio;contains
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Upcoming i5k Workspace features – web services

• Full information on one of the 
mRNAs from the previous search

• https://i5k-dev.nal.usda.gov/web-
services/content/v0.1/mRNA/308
737

https://i5k-dev.nal.usda.gov/web-services/content/v0.1/mRNA/308737
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Upcoming i5k Workspace features – organism pages
Current Upcoming
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Upcoming i5k Workspace features – gene pages
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Upcoming i5k Workspace features – gene pages
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Thank you!
• The NAL Team
• i5k Coordinating Committee
• I5k Workspace working group
• Apollo & JBrowse Development Teams
• GMOD/Tripal community
• All of our users and contributors!

Contact us:
https://i5k.nal.usda.gov/contact

i5k@ars.usda.gov

https://i5k.nal.usda.gov/contact
mailto:i5k@ars.usda.gov

