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Cell type 1 vs cell type 2: same genes but different mRNAs, proteins and metabolites (and with different levels)
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Traditionally, researchers would focus on a small numbers of genes/proteins etc. due to technical constraints
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DNA protein metabolites

l l

genomics proteomics metabolomics
20, 005 O pr o200,000(?) transcripts 16,518 identified >24597 compounds
codi ngd gene sabundance? abundance? abundance?

https://hupo.org/HPP-Q&A https://hupo.org/HPP-Q&A https://www.ebi.ac.uk/metabolights/reference
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A Data storage
A noncomplex orgods (bacteria): 12GB raw data / samp
A globally, est. 100 PB used by 20 largest institutions for genomic storage alone’

Stephenst al(2015) Astronomical cBenomica? PLOS Biology httpsloi.org/10.1371/journal.pbio.1002195
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The data explosion: challenges

A

A

A
A

A

Data storage

A noncomplex orgods (bacteria): 12GB raw data / samp
A globally, est. 100 PB used by 20 largest institutions for genomic storage alone’
Tools

A to convert data from raw > processed
A for comparative analyses on processed data (e.g. genome v. genome, transcriptome v. proteome)
A documenting methods (i.e. tool use i versions used, workflows applied)

Compute
A resource intense (e.g. a single human : mouse genome alignment consumes ~100 CPU hrs.)

Data management

A context surrounding the specimen (e.g. healthy vs diseased) and experiment

A context surrounding the data itself (provenance, state {raw, processed}, formats, etc.)

A managing sharing within research team

A data publishing at project end to international repositories

Interoperability

A of storage, tools/compute, management systems

Skills development

A enabling biologists to utilise bioinformatics approaches (expert [cmd line] > novice [GUI])

Stephenst al (2015) Astronomical ctenomicd? PLOS Biology httgsloi.org/10.1371/journal.pbio.1002195
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Research Data Services

A Aim

A to help address these many challenges

A to provide cloud-based data services and tools for Australian Life Science Researchers to combine,
analyse and interpret genomic, transcriptomic, proteomic and metabolomic data.

A tobuildt he first Australian pl atftgpesm to all ow 4 disti
Ato be stored and co-analysed in an integrated system:;
At onanbged at an item level through a common data management system:;
A dnable bioinformatics analyses via common interfaces
A dtreamline data publishing to international repositories
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A Bioplatforms Australia (BPA)-sponsored framework dataset

A Antibiotic resistant bacterial pathogens
A Responsible for sepsis and other diseases

A Consortium members R TRSToE w THE UNIVERSITY 9=/ THE UNIVERSITY OF
A range from microbiologists to clinical researchers SYDNEY {5 OF QUEENSLAND 8.3, MELBOURNE
A UQ, USyd, UMelb, Monash, UNSW, UTS, UAdel - :
2 Sy, SMe,  UNSW, UTS, ZUNSW  Bisns:
A bioinformatics ability ranges from novice to expert

A Samples
A 5 pathogenic bacterial species
A 5-6 strains of each
A 2 growth conditions
A Genomic, Transcriptomic,

Proteomic & Metabolomic
from each

D, o, RIS ST
‘ ap’ﬁylpcoccus aureus
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Antibiotic Resistant Pathogen Initiative (ABRPI)

A Raw data production i BPA sponsored facilities

A Genomic (Pa: @ Yagrf
A Transcriptomic ' _—
A Proteomic @ e BN
A Metabolomic
A Processed data production

i - &
A Genomllc . ‘:"\‘ﬂ?!bﬂurm Bioinformatics ‘agrf
A Transcriptomic S _—
A Proteomic Qe BN

A Metabolomic

A Raw and processed data archiving
A BPA data repository _ COMPARATIVE GENOMICS
A Managed by CCG
A Recently migrated to CKAN

A Comparative data analysis
A Open to all members of the consortium
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The RDS Omi s an to provide cloud-bas Is for Austral Life
to combine, a riptomic (RNA), proteomic (proteins) and metabolomic (small molecules) data.

an platform to allow 4 distinc
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1a common data ma stem,
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+ able to have bioinformatics analysis performed on the a common interface

* made accessible to bio stralia and internationally;
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Data management platform (ABPRI -Data)




