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

e 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 source A

have far outpaced data infrastructure
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The immense scale of omics data

Advances in sequencing and omics technologies Source A
have far outpaced data infrastructure
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Advances in sequencing and omics technologies Imagine the possibilities
have far outpaced data infrastructure

The immense scale of omics data

Uncover biological

mﬁ_\/‘ paradigms and ecosystem
Genetic Scale . - phenomena derived from
(# of Nucleotides) “ﬂ-ﬁx . .
ol | - integrated omics surveys
Chromosomes x\\“\
. ‘H-N‘-‘N‘H‘H"'--.
Operons | s Link genotype to phenotype
Protein; o si \\x
vomaine Microbiome dynamics and
ecosystem processes

[

- through integrating

10 102
Population " ] Phyla : mo le Clllar and pI‘O CESS
Communit > > c
ommunity 108 108 ass measurements
Ecological Scale Biome 107" * o Family  Taxonomic Scale

(# of Organisms) Biosphere Species (# of Clades)



nmdc

National Microbiome
Data Collaborative

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

Employing Supercomputers to Combat the Opioid Epidemic

Paper Title: “Attacking the Opioid Epidemic: Determining the Epistatic and Pleiotropic Genetic
Architectures for Chronic Pain and Opioid Addiction”

Prize Category: Sustained Performance Prize

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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2018

_ data to
PO Access to large amounts of ‘omics

data enables scientists to explore a
broad range of hypotheses!

hpic Genetic

Prize Category: Sustained Performance Prize

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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Envisioning the NMDC
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2019 DOE Task Letter
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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

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

Department of Energy
Washington, DC 20585

January 5, 2019

Dr. Mary Maxon

Associate Laboratory Thrector lor Blosciences
Lawrence Berkley Nulional Laboratory

1 Cycloiron Way

Berkeley, CA 94720

RE: Request for a work plan to initiate development of a National Microbiome Data
Collaborative (NMTC)

Dear Mary,

The FY 2019 Appropriation for BER s Biological Systems Science Division (BS5D) includes
S10M for establishing a National Microbiome Data Collaborative (NMDC ). This is a significant
opportunity for DOE to lead the scientific community in an important area of science. Such an
effort draws on many activities already underway in BSSD programs at LBNL. T formally task
T.BNL w lead a multi-Tab elfort for DO and develop community-centric NMDC ramework o
address emerging needs in environmental microbiome seience. This effort should draw on ind be
integral with ellorls already underway among JGL. KBase and NERSC 1o build leading-edge
compulalional mirasiruciure for biologieal research. Lask thal LBNL miliale and develop an

30
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2019 DOE Task Letter

LBNL to les DC framework
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NMDC Guiding Principles

oo
aonono
Standards Quality Integration Access
Community-driven and Curation and quality control Standardized, reproducible Discovery based on scientific
accepted to ensure data adheres to analytical pipelines across inquiry
) those standards het dat t
Continued development to SERoEUT EALiae

Search using existing data
address future needs
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One vision, two strategic priorities

Infrastructure || Engagement
Standards and Partner with
expert curation research teams
FAIR data Leverage
societies
Pipelines
Engage funders
Streamlined
P search and Ally with journals
' \accessibility /
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Inclusive engagement strategy

Engagement

Partner with
research teams

Leverage
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Engage funders

Ally with journals
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Inclusive engagement strategy
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Inclusive engagement strategy
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Inclusive engagement strategy
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An integrative infrastructure
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An integrative infrastructure
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An integrative infrastructure
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An integrative infrastructure
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An integrative infrastructure
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The Metadata Challenge

NMDC_Data_For_13_ITS_Proposals_4_Emiley_ 12122019 [EIF™8
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I GpOO95871  Yes 1393 1045045 MatthiasHess mhessi@lblgov Metagenome [nully {rull)
2 Gp009sdTd  Yes 1353 1045042 MatthiasHess mhess@Iblgov Metagenome [rully {null)
2 Gp095372  Yes 1393 1045048 MatthiasHess mhess@lblgov Metagename [rull) (rull)
W GpOo9sg¥d  Yes 1393 1045051 MztthiasHess mhess@lblgow Metagenorme [rully {null)
24 Gp0119850  ‘Yes 1777 1032648 kwrighton i il.com [rully (null)
o6 | GpO119852  Yes 1777 1082650 kwrighton ll.com [rully {rull)
=i Gp0119855  Yes 1777 1082653 kwrighton i il.com [nully {null)
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B0 Gp0119863  Yes 1777 1082661 kwrighton i il.com [nully (null)
| GpO1112BE  Yes 1762 1058851 byrencrump  berump [l (rull)
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[ In Progress]

[ Future plan ]

https://github.com/microbiomedata/nmdc-metadata
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Community-driven standards & ontologies

[ In Progress]

[ Future plan ]
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https://github.com/microbiomedata/nmdc-metadata
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[ In Progress]

[ Future plan ]
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nmdc

National Microbiome
Data Collaborative

Community-driven standards &ontologies
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Data Types

Metagenomes é

Metatranscriptomes 3
Metaproteomes ;'!)
&

Metabolomes ... oo

https://github.com/microbiomedata/WorkflowPlanning https://hub.docker.com/u/microbiomedata
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https://github.com/microbiomedata/WorkflowPlanning https://hub.docker.com/u/microbiomedata



Standardized pipelines & workflows |
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Data Types
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https://github.com/microbiomedata/WorkflowPlanning

https://hub.docker.com/u/microbiomedata
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Standardized pipelines & workflows |
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https://github.com/microbiomedata/WorkflowPlanning https://hub.docker.com/u/microbiomedata
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https://github.com/microbiomedata/WorkflowPlanning https://hub.docker.com/u/microbiomedata



Distributed Infrastructure
Linked by a Central Metadata Store
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Node-level Infrastructure

DATA FLOW
IN THE NMDC

Data is at the heart of the NMDC - Findable Accessible Interoperable
and Reusable (FAIR) data. So how do you contribute data to NMDC
and what happens when you do?

Metadata AND
q I
v, 9 Data Storage
. / @ : MNode Database E Location
— g % H = ( & Uploaded to
NMDC Contributor % NMDC Pipelines execute - HHpE centet
c
E=]| Study and Sample % 9 on Node Compute '@' i
— Metadata = Creating New Data and Q -
(]
o Metadata
o 0110
o revner: @——2 8 yem . “of NMDC Central
1010 Data UploadDataand = p)g & il Metadata Store:
(]

Metadatato an
NMDC Node

MNode Storage o

Facilitates Search
and Retrieval for

NMDC Node : Everyone

Resources Contributors can Access (e.g. CyVerse,
Data Commons, NERSC)
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NMDC Pilot- DOE Node
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Data is at the heart of the NMDC - Findable Accessible Interoperable
and Reusable (FAIR) data. So how do you contribute data to NMDC

and what happens when you do?
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NMDC Pilot- DOE Node
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NMDC is a DOE-sponsored pilot
leveraging DOE computing facilities
for distributed computing, data
i storage, and web services
infrastructure
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Data Use Policy- Open Access

:I.
‘e

NMDC policy modeled after other public data resources

e Creative Commons 4.0 with Attribution Study info pages
Description offthe study - How to cite this study - call
b Il th DOI to citati i
e NMDC data collaborators can exerpﬁ%/ivg spthmr:w%r:;/ ofethe (https://ci?a?clic?n‘lgrr::::Séﬁggrg/)
proposals where appropriate
download and use or transform the — : _
Publications associated with
data freely, provided they cite the Possibly e Nt work or
. ORCID -- likely to need
data approprlately manual curation

e NMDC data contributors can see who
has downloaded their data

creative
commons


https://creativecommons.org/licenses/by/4.0/

nmdc

National Microbiome
Data Collaborative

e NMDC data collaborators can

Owerview | Windros: e | [el=] | Data Use Log | Image Gatery | MODIS Publications BADM

download and use or trans f orm the T pag iy th s of doioads ofdta o sk US 0w
NOY to BADM p downioad count indicates the number of times the
. o person downloaded that version. The download count indicates the number of times the person downloaded the data.
data 1 reely, pro vided th ey cite the St | Epenmncvi
. Yoar Range Start Year £

data appropriately o

Fist = 1 > Last o Al BASE FLUNNET2015 aThuile 2007 2% 5 Wiew Al

Date & Nome®  Product®  Versien Bownloa unt &

20184203

e NMDC data contributors can see who
has downloaded their data

@creative
commons


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

Contact us!

D ATA F L 0 W Data is at the heart of the NMDC - Findable Accessible Interoperable

and Reusable (FAIR) data. So how do you contribute data to NMDC

I N TH E N M D C and what happens when you do?
Metadata AND
79 | 0 Data Storage
Node Database Location
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‘é _> - ( & Uploaded to
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NMDC Contributor 0] - —
= NMDC Pipelines execute @. |‘—‘ -
- o =
Study and Sample % 9 on Node Compute T
= Creating New Data and =
Metadata 7 R
20 etadata
%é? Raw Instrument @) > 2 %é? - / NMDC Central
lo1g Data Upload Dataand |8 jayg = &~ gijﬁ\ﬂ Metadata Store:
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Metadata to an Node Storage
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NMDC Node

and Retrieval for
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Resources Contributors can Access (e.g. CyVerse,
Data Commons, NERSC)



www.microbiomedata.org
@microbiomedata

Thank you!
kmfagnan@Ibl.gov
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