
Data curation as a means 
to promote reproducibility 

and discoverability. 
Chris Hunter

WCRI 2019, June 5th 2019

Presentation DOI:



What is

 GigaScience (http://GigaScienceJournal.com) is a journal 
 Collaboration between OUP and BGI
 Main office in Hong Kong, with editorial staff in China, 

New Zealand, USA and Europe.
 Fully Open Access
 Completely online (no hard copies)
 Accepts manuscripts from all of the Life Sciences, with a 

scope of Big Data (can be use of, or generation of)
 Focusing on reproducibility and re-usability when 

assessing manuscripts



What is

 GigaDB is our fully curated and maintained data 
repository to ensure accessibility of all data 
required for reproducibility of manuscripts

 We provide a home for the myriad of data types 
that currently do not already have a stable 
domain specific repository

 GigaDB is managed using the FAIR Principles for 
scientific data management and stewardship 

 GigaDB datasets are also citable, transforming 
FAIR into FORCE (FAIR, Open, Research-Object 
based, Citable Ecosystem). Sansone,S.A., et al. (2018),  

DOI:10.1101/245183



Reasons why research might not be 
reproducible (excluding fraud, errors, mistakes)

 Only summary results shown 

 Insufficient or unclear methods

 Access to software/tools used (inc. proprietary)

 Lack of availability of input data (e.g. raw sequences)



How to combat those issues?

 Identify and mandate field specific, stable public 
repositories

 Provide hosting for things that don’t have a stable 
public repository 

 Guidelines and checklists of what is expected

 Provide expert guidance to authors

By Data / Transparency review;



How does the additional 
work fit into the publishing 
process?
 Initial data availability check to 

ensure reviewers have access to 
everything required

 Provide authors with private FTP 
drop-box to upload their data

 Curators pull metadata from 
accepted manuscripts to generate a 
GigaDB dataset and move data to 
public FTP area.

http://gigadb.org/site/guide



So what is our transparency review?

 Specialist BioCurators read the methods and results 
sections to ensure that;
 All the methods are clear and explicit

 All the tools/software/scripts are available somewhere and 
cited appropriately

 All the input data are available in public stable repositories

 All the results are available in machine readable formats 
(i.e. not just PDF)

 To assist authors, reviewers and biocurators we provide 
guidelines and checklists to help ensure everyone knows whats
expected 



Checklists and Guidelines - Dataset
 We provide a checklist 

of expected metadata 
to accompany each 
dataset

http://gigadb.org/site/guide



Checklists and Guidelines - Samples
 We provide a checklist 

of expected metadata 
to accompany each 
sample

 We do push authors to 
provide more 
metadata where 
possible. 

 GSC MIxS standards are 
expected for 
sequenced samples

http://gigadb.org/site/guide



Checklists and Guidelines - Files
 We provide a checklist 

of files that we would 
expect to be submitted 
along with a dataset. 

 This example lists the 
files that we would 
anticipate for a 
genomic and/or 
transcriptomic 
dataset. 

http://gigadb.org/site/guidegenomic



Checklists and Guidelines – File metadata
 Our file metadata 

expectations

http://gigadb.org/site/guide



Summary:

 Reduce fraud (by making it easier to see)

 Spot errors before publication

 More organised data

 Credit for data producers

 Greater visibility of data

 Increased exposure of article

 Allows interactive data/results/research

Through GigaDB we;



What the future may hold

https://github.com/gigascience/gigadb-website

 A new submission wizard to assist authors to provide the
data required for transparency and reproducibility.

 Integration with GigaOMERO to enable more interactivity
with the ever growing number of imaging datasets.

 File Uploader tool – better user interface, resumable
uploads, integrated with submission wizard.

 All GigaDB website development is done in GitHub,
 https://github.com/gigascience/gigadb-website

 Feel free to suggest new features there, or even contribute to the
code!
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Why not join our mailing list by registering for a user account on GigaDB.org
We send out a quarterly newsletter to our mailing list with news of exciting datasets
released, new developments in GigaDB and information on upcoming conferences that
we will be attending.
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Anatomy of a GigaDB dataset
Using example datasets:

Supporting data for "Chromosome-scale genome assembly of kiwifruit Actinidia 
eriantha with single-molecule sequencing and chromatin interaction mapping" 

Tang et al. (2019): http://dx.doi.org/10.5524/100568

And 

Supporting data for "A micro X-ray computed tomography dataset of South African 
hermit crabs (Crustacea: Decapoda: Anomura: Paguroidea)"

Landschoff et al. (2018): http://dx.doi.org/10.5524/100364



Anatomy of a GigaDB dataset
Top half of an
Imaging
dataset



Bottom half



3D viewer tab







Anatomy of a GigaDB dataset
Top half of a 
Genomic
dataset



Anatomy of a GigaDB dataset
Bottom half



Anatomy of a GigaDB dataset
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Data curation as a means to promote reproducibility and discoverability

CI. Hunter GigaScience, BGI, Hong Kong 

The GigaScience DataBase (GigaDB) is the fundamental infrastructure that enables GigaScience to move beyond 
the traditional static and descriptive journal article; if a GigaScience article has data associated with it, we 
curate the metadata and host the files in GigaDB. 

While traditional research journals may use a variety of databases to host data for figures associated with their 
manuscripts GigaDB hosts all the underlying data (where appropriate) to ensure complete transparency and 
reproducibility of the work. 

GigaDB is more than just a file server for supplemental files as all GigaDB datasets are curated by GigaDB staff 
to ensure the data, metadata and links to associated data are correct, complete and sufficient for purpose, in 
line with the FAIR (Findable, Accessible, Interoperable and Reusable) principles. 

The GigaDB curation process affords a secondary check of the manuscript after peer review, with an emphasis on 
the identification of underlying and/or intermediary files and data that are required for reproducibility. This 
does not relieve the reviewers of this responsibility but it can help prevent publication of manuscripts that are 
missing important data, and help ensure that GigaScience remains true to the Open Access ethos and FAIR 
principles. 

This additional stage can add a small amount of time to the publication process, but this is often mitigated by 
starting the curation of the dataset prior to formal acceptance while minor revisions are still being made to the 
manuscript.

On top of organising the data on behalf of the authors, GigaDB tries to educate on best practice for data sharing 
and organisation during the submission process, and in workshops around the world. We hope that this will 
increase awareness of data sharing regardless of where authors choose to publish their manuscripts in the 
future. 

The addition of any metadata increases the discoverability of data and GigaDB ensures these details are as 
discoverable as possible by inclusion of extensive metadata with compliance to various external standards (e.g
Schema.org and DataCite) as well as providing an API for programmatic querying. 



I hope you met GigaScience team members at 
posters:

PM-159
The shareability of Hong Kong research 
experiment 
Scott Edmunds

PT-177 
Tools for improving transparency of published 
articles
Si Zhe (Jesse) Xiao


