
Register with GIGA-NCBI BioProject and utilize the GIGA-
GoaT Resources.

GIGA Members, Be Counted:

Jeffrey Robinson, UMBC
Cibele Sotero-Caio, Wellcome Sanger Institute
Fabrizio Ghiselli, University of Bologna



Workshop Collaborators

Dr. Cibele Sotero-Caio 
Genomic Data Curator, 
GoaT collaborator 
Wellcome-Sanger Institute
United Kingdom

Dr. Fabrizio Ghiselli
Associate Professor
GIGA collaborator 
Universita di Bologna
Italy

Ruditapes philippinarum
(Adams & Reeve, 1850) 
[Veneridae]

Querying genome metadata and sequencing 
projects using GoaT. 
https://www.youtube.com/watch?v=n-Jghkfi5fQ&t=6s

https://www.youtube.com/watch?v=n-Jghkfi5fQ&t=6s


Agenda Outline

• GIGA NCBI BioProject
• Genomes on a Tree (GoaT) Resources

I. OMICS Metadata Workflow Resources for GIGA members

• Contribute to the official GIGA content collection.
• Track progress of genome sequencing efforts for planning and collaborations 

using GoaT.

II. Why GIGA members should link their BioProjects

• Fabrizio Ghiselli – Ruditapes genomics.  Example of a GIGA BioProject linked 
to the GIGA Umbrella BioProject.

• Find species-associated OMICS projects at different taxonomic levels.
• Further Directions – Organize GIGA Specialty Groups based on research 

questions. Organize collaborative support for the GIGA-GoaT efforts.

III. GIGA-GoaT Use Case Example for GIGA Members



GIGA’s Genomics Mission
• In Voolstra et al. 2017, GIGA organization was 

envisioned to function as a node for invertebrate 
OMICS research.

• The ability to perform the “Backend” of –OMICS 
research.

• Sample strategy and sequencing is just the 
beginning.  What happens to BioSample and 
Sequence data after it has been collected.

• How does the data contribute to addressing 
research questions, and to framing Meta-
analyses. 

• Genomics requires a robust  bioinformatics 
infrastructure.

• Databases and Bioinformatics necessarily play a 
major role.  NCBI BioProjects and GoaT resources 
provide a system for this effort.

Advancing Genomics through the Global Invertebrate Genomics Alliance (GIGA). Voolstra 
CR et al. 2017. Invertebr Syst. 2017;31(1):1-7. doi:10.1071/is16059
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GIGA’s NCBI BioProject is an Umbrella for individual OMICS projects 

• GIGA’s NCBI 
BioProject page is a 
place where all GIGA 
contributors can link 
their BioProjects and 
data.

• Having a linked 
BioProject allows 
your OMICS data 
contribute to the 
goals of the larger 
genomics consortia, 
as well.

• Individual 
BioProjects can also 
be linked into the 
EBP umbrella.



GIGA BioProject contents 
as of ~10/15/2023  

• The GIGA BioProject links 
content from various NCBI, 
including Nucleotide (nuccore), 
SRA, Protein, PubMed, PMC, 
BioSample, and Assembly 
databases. 

• The GIGA BioProject contains 
both Genome and Gene 
Expression/Transcriptome 
datasets.

• Meta/Environmental genomics, 
and Epigenomics can also be 
accommodated.



Focusing on Genomics per se, 
we see that there are relatively 
few linked BioProjects 
compared with the number of 
GIGA’s member labs.



For Gene Expression/Transcriptomics BioProjects, there are even fewer:

NCBI BioProjects Manual and Quickstart Guide.
(https://www.ncbi.nlm.nih.gov/books/NBK54016/) 

https://www.ncbi.nlm.nih.gov/books/NBK54016/


Your BioProject can be quickly and easily linked to 
GIGA via a Helpdesk

From: NLM Support <nlm-support@nlm.nih.gov>
Date: Thursday, February 2, 2023 at 21:20
To: Fabrizio Ghiselli <fabrizio.ghiselli@unibo.it>
Subject: Re: case #CAS-1060807-Y1V8R0: Join a BioProject TRACKING:000300000010208

Dear Fabrizio Ghiselli,
 

Thank you for your email.  Your BioProjects have been linked to the umbrella BioProject, as you requested.  If you have other comments or questions, please reply to 
bioprojecthelp@ncbi.nlm.nih.gov.
 

Best regards,
Carol DeWeese Scott, Ph.D.
BioProject Curation Staff
 

****
* PLEASE DO NOT MODIFY THE SUBJECT LINE OF THIS EMAIL WHEN RESPONDING TO ENSURE CORRECT TRACKING *

Case Information:
Case #: CAS-1060807-Y1V8R0
Customer Name: Fabrizio Ghiselli
Customer Email: fabrizio.ghiselli@unibo.it
Case Created: 2/2/2023, 10:47:05 AM

Summary: Join a BioProject

Details: Dear Staff,

I would like to link some of the BioProjects I participated as a PI (listed below) to the BioProject PRJNA649812 (Aquatic non-vertebrate metazoa) which include genomes and 
transcriptomes of interest for the Global Invertebrate Genomics Alliance (GIGA), a non-profit community of scientists under the EBP umbrella. These BioProjects contain data that 
could be interesting for scientists working on aquatic invertebrates and I think linking them to the GIGA BioProject would help disseminating the data.
The BioProjects are: PRJNA170478, PRJNA68513, PRJNA639707, PRJNA672267, PRJNA807867.

Thank you very much.

Best Wishes,

Fabrizio

Your NCBI BioProject can be linked to the GIGA Umbrella BioProject by sending 
a similar request to bioprojecthelp@ncbi.nlm.nih.gov .  (The email would 
best come from the BioProject’s listed PI.)

mailto:nlm-support@nlm.nih.gov
mailto:fabrizio.ghiselli@unibo.it
mailto:bioprojecthelp@ncbi.nlm.nih.gov
mailto:fabrizio.ghiselli@unibo.it
mailto:bioprojecthelp@ncbi.nlm.nih.gov


https://goat.genomehubs.org/

Family

Genomes on a Tree - GoaT



 

Developer - Richard Challis
Data management - Sujai Kumar
Data curator - Cibele Sotero-Caio
Goat-CLI developer - Max Brown
Conceptualization - Mark Blaxter
IT Infrastructure - Matthieu Muffato
IT Infrastructure - Guoying Qi

GoaT  people +

Contact: 
goat@genomehubs.org



• GoaT is hosted by a backend 
(GenomeHubs.org) composed from a 
pipeline of Dockerized applications.

• GenomeHubs updates are described 
in the goat paper

• Data is imported as .tsv files from 
remote databases (INSDC, specialized 
databases and progress lists)

• Configuration files specify what to 
import from each .tsv for taxon IDs

• This backend framework is Open 
Source availability, so that cloned of 
the entire system can be built and 
customized.

GenomeHubs: simple containerized setup of a custom Ensembl database and web server for any species. Challis RJ, et al. 
2017. Database (Oxford). Jan 1;2017:bax039. doi: 10.1093/database/bax039. PMID: 28605774; PMCID: PMC5467552.

GenomeHubs 2.0 is the GoaT Backend
https://www.sanger.ac.uk/tool/genomehubs/ 
https://github.com/genomehubs/genomehubs

https://www.sanger.ac.uk/tool/genomehubs/


For End-Users, GoaT Provides Subsetting, Filtering, and Dashboarding 
Functions for Genomics Meta-Data

https://goat.genomehubs.org/ Goat Homepage

The GoaT search window 
is powerful.

It allows subsetting, 
filtering, retrieval, and 
visualization of Genomics 
metadata from any taxon.

https://goat.genomehubs.org/


The GoaT main page shows a summary of all Eukaryotic 
Genome data (per se) retrieved from INSDC databases
https://goat.genomehubs.org/ 

https://goat.genomehubs.org/


Genome Completeness Metrics include Chromosome Number ‘not NULL’ and 
‘Complete Genome’ assembly level



Taxonomic Sampling and Comparative Genomics Metrics are also providing 
important information for Genomics Consortium project PI’s and managers  



https://goat.genomehubs.org/projects 

Affiliated Genome Consortia have Individual Pages with 
Customized Target Taxa

https://goat.genomehubs.org/projects


 GoaT is a resource developed by the Wellcome-Sanger Institute Tree of Life 
project. 

Towards the goal of Genomics Meta-analysis and Database Resources, GIGA 
initialized a Genomes-on-a-Tree (GoaT) project page in 2022

https://goat.genomehubs.org/
https://www.sanger.ac.uk/programme/tree-of-life/

• Genomes on a Tree (GoaT): A versatile, scalable search engine for genomic 
and sequencing project metadata across the eukaryotic tree of life. Challis et 
al. 2023. Wellcome Open Res, 8:24 doi:10.12688/wellcomeopenres.18658.1

GoaT provides a resource for quick visualization of genome sequencing status and 
metadata within a taxonomic framework. 

https://doi.org/10.12688/wellcomeopenres.18658.1


GIGA initialized a GoaT project page in2022

https://goat.genomehubs.org/projects/GIGA 

https://goat.genomehubs.org/projects/GIGA


The Species Target List is the Basis for Customization of the GIGA-
GoaT Project Page

• The current species target list is limited to reference genomes from invertebrate taxa.
• These are placeholder taxa only, but the GIGA species target list is meant more to represent 

and track active sequencing efforts.

The document is a relatively simple spreadsheet format



Target taxa are 
displayed in the Tree-
of-Life arranged by the 
NCBI Taxonomy.  

https://goat.genomehubs.org/projects/GIGA 

The Species Target List defines 
which species are displayed, and 
the NBCI BioProject metadata is 
overlayed.

Here we see Bugula neritina highlighted because it is the only 
target-list species associated with the GIGA BioProject

https://goat.genomehubs.org/projects/GIGA


GIGA Genomes Lists in the GoaT Dashboard
The GIGA-GoaT project page is initialized with a “Target List” of standard reference taxa from invertebrate Phyla, with an attempt to include 
the most common families.  It appears as %100 completion rate because these genomes have already been sequenced”.  

Darwin Tree-of-Life Project
https://goat.genomehubs.org/projects/DTOL 

GIGA Project
https://goat.genomehubs.org/projects/GIGA  

• An active target list would show as more 
similar to the Darwin Tree-of-Life project.

• Diversity of GIGA research, it may be 
suitable to organize “theme-centric” 
target lists. 

https://goat.genomehubs.org/projects/DTOL
https://goat.genomehubs.org/projects/GIGA


GoaT-GIGA Target List. 
The Target List is a 
spreadsheet used to 
define target species for  



UPDATED Target List
The great news is that Genome sequencing projects presented at GIGA V will 
now be included in the GIGA species target list!

Apologies there may have been errors or omissions.  For example, I did not currently include taxa also in the 
Aquatic Symbiosis project or poster presenters.  
Please contact me to update or correct the Target List details, or to update the subproject contact individual.



A Use-Case Example from a GIGA collaborator

Ruditapes philippinarum
(Adams & Reeve, 1850) [Veneridae]

• Important aquaculture species in East Asia and 
Europe.

• Invasive in the USA
• Represented via multiple GIGA-linked BioProjects

 Japanese carpet shell (AKA. small-neck or 
Manila clam)

Dr. Fabrizio Ghiselli
Associate Professor
GIGA collaborator 
Universita di Bologna
Italy



In the NCBI Veneridae Taxonomy page, some important information includes:

1. Number of Accessioned Genomes (5)
2. Number of sub taxa (367, including Genus, species, and sub-species taxa)
3. NCBI Taxonomy ID (6592). This is the only number we’ll need to use GoaT.

1. 



Back in the GoaT search window, we simply enter the taxID number, and 
GoaT generates a query string

Our example starts with a taxon-
centric search, but data can also be 
searched by Assembly ID and 
BioSample ID.

We only need to paste the taxid number, and select the correct result, 
GoaT will generate a search string.

We want descendant taxa 
so we narrow the results by 
toggling the filters:



In the search settings, results columns can be selected and 
customized, including extensive assembly informations.



Also, we can select the contributing laboratories.



• Run the search, and sort by assembly_level column, we’ll se the most advanced 
genome sequencing projects from species in Family Veneridae:

• Check out the data on Genome Size, Chromosome Number.

Once we have selected the relevant columns, the results can 
be download in a spreadsheet format.



Once we have selected the relevant columns, the results can be download in a spreadsheet 
format for further analysis.  Notice that some columns may not be populated.



For the goal of 
identifying sequencing 
consortia for 
associated taxa, the 
sample_collected 
column shows the 
sample collecting 
consortia, if there was 
one.

 



Finally we’ll analyze the assembly vs the known genome size

• The difference between 
assembly_span vs genome_size can 
inform the completeness of 
sequencing strategy.



A quick Excel analysis shows the relative putative difference between 
assembly span and genome size. 

So, at least according to data found in NCBI, and processed through GoaT’s infrastructure, it is  



Tremendous Thanks!
• Dr. Joe Lopez
• Dr. Cibele Sotero-Caio
• Dr. Fabrizio Ghiselli
• GIGA-V organizing committee
• Robinson Scientifics LLC
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