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“Cost of data”

How much should we be “willing to pay for data”?

● Data are worthless without good contextual information (i.e. 
metadata) - it’s expensive (and potentially impossible) to 
curate data after the fact!

● There is a cost associated with building the software and 
hardware infrastructure needed to facilitate data access and 
sharing



The immense scale of omics data

Advances in sequencing and omics technologies 
have far outpaced data infrastructure
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The immense scale of omics data

Advances in sequencing and omics technologies 
have far outpaced data infrastructure

Imagine the possibilities

Uncover biological 
paradigms and ecosystem 
phenomena de rived from 
integrated omics surveys

Link genotype  to phenotype

Microbiome  dynamics and 
ecosystem processes 
through integrating 
molecular and process 
measurements



What can you do with all that data?

A Gordon Bell Prize (Supercomputing) winner in 2018 
used all the well-characterized publicly available data to 
look at genetic underpinnings of opioid addiction.

Wayne Joubert, et al. 2018. Attacking the opioid epidemic: determining the epistatic and pleiotropic genetic architectures 
for chronic pain and opioid addiction. In Proceedings of the International Conference for High Performance Computing, 
Networking, Storage, and Analysis (SC ’18). IEEE Press, Article 57, 1–14.
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Access to large amounts of ‘omics 
data enables scientists to explore a 
broad range of hypotheses! 



Envisioning the NMDC

Broad and inclusive program development activities over two years



2019 DOE Task Letter

LBNL to lead a multi -Lab effort for DOE to develop a community -centric NMDC framework 

• Provide a framework with sufficient agility to enable complete 
data access, advanced analyses, and tool development for 
addressing microbiome research 

• Adhere to FAIR principles 
• Empower the broader scientific community to access, analyze, 

share and reproduce microbiome data to promote 
reproducibility and enhance cross-study comparison 

• Allow integration of empirical, computational, and 
mechanistic modeling tools for prediction and management of 
microbial communities’ dynamics and activities 

• Take advantage of HPC systems available within the DOE 
complex 

• Facilitate incorporation of new or updated information (i.e. 
annotation) as it becomes available 

• Maintain contact with the larger microbiome research 
community to assess changing needs and/or capabilities 30
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The U.S. Department of Energy has 
invested $20M in a pilot to improve 
the quality of and access to
microbiome data.



Vision
Empower the research 
community to harness 
microbiome data exploration 
and discovery through a 
collaborative and integrative 
data science ecosystem



NMDC Guiding Principles 



One vision, two strategic priorities
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Microbiome 
Implementation Network

An integrative infrastructure

Minimal Information about 
any (x) Sequence (MIxS)

Map ontologies and 
harmonize sample metadata  

Programmatic data access 
and advanced search 

Schema:
Relationships 
between data

Queries:
Terms to fulfill a 
collaborator’s search

Standardized open source  
workflows for omics data

Data Types
Metagenomes Me taproteomes

MetabolomesMetatranscriptomes
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The Metadata Challenge

How do we detangle these 
data for 100s of studies?
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Distributed Infrastructure 
Linked by a Central Metadata Store 

59



Node-leve l Infrastructure
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NMDC Pilot - DOE Node
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NMDC Pilot - DOE Node

62

NMDC is a DOE-sponsored pilot
leveraging DOE computing facilities 
for distributed computing, data 
storage, and web services 
infrastructure



Data Use Policy - Open Access 

NMDC policy modeled after other public data resources

● Creative Commons 4.0 with Attribution

● NMDC data collaborators can 
download and use or transform the 
data freely, provided they cite the 
data appropriately

● NMDC data contributors can see who 
has downloaded their data 

https://creativecommons.org/licenses/by/4.0/
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Interested in Contributing Data?

Contact us! 



Thank Youwww.microbiomedata.org
@microbiomedata

Thank you!
kmfagnan@lbl.gov
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