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What is the NMDC?

A microbiome data
sharing network that
supports:

NMDC EDGE
Process your data
with standardized

bioinformatics

Submission

Portal
Contribute and share
your own study and

biosample information

Data Portal

Discover and access
standardized multi-omics
microbiome data

« Data standards

* Robust
infrastructure

« Community

building ® @ @ @ EI

Metagenomes ~ Metaproteomes  Metatranscriptomes ~ Metabolomes ~ Environmental  Sample 2

Parameters Metadata




Supporting microbiome discovery

What role do microbes How do microbes
play in the persistence mediate watershed scale
of soil carbon? nutrient transformations?

v

1000 Soils Genome Resolved Open Watersheds M
RESEARCH CAMPAIGN I'
‘o

lneén - eor’rh —

Operated by Battelle mICFOblome roje

FlCUSeX

Facilities Integrating
Collaborations for User Science

How do microbes impact biogeochemical
cycling locally and across continental scales?

nmdc

National Microbiome
Data Collaborative

Support new ways for
researchers to ask
questions, compare
across studies, and
reuse data



Product Initiatives

Submission
Portal

Q

Lower barriers
to collect
study and
biosample

data

User Facilities

Jal¥

'EMSLY

NMDC Data
EDGE Portal & API
Streamline Access and
multi-omics discovery of
data microbiome
processing information
Engagement

Individuals Strategic Partners
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Operated by Battelle
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Making standards FAIR

22 genomic M

STANDARDS consortium °°3‘,.“$::"’
Minimal Information about Machine-actionable, web-
any (X) Sequence (MIxS) searchable standard

[M|XS version 5 } ey [MIXS version 6 Unklv’k}

Reporting standard @1 Submission
JSON F
« Managed as Excel spreadsheets e Portal
Not machine-actionable Schema R ») F

* Not following FAIR
* Not modular

Data Validation } [ Submission Tools ] 5
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Support for persistent identifiers 9 ————
‘o
Created a consistent system and

National Microbiome
,'\\\ *
- format for all identifiers created

Data Collaborative
‘ £ /\ /\/\ within NMDC._ ranaina from
- Persistent identifiers and mappings to ‘

external resources enable interoperability | pdated

with expanded alternative
identifier fields to support IGSN,
GOLD, IMG, ESS-DIVE, INSDC,
and massIVE
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Three paths for metadata submission,

Supporting metadata

submission F I C U S QX

Vser Facilities 5 User Facility templates and Faﬂhsemegrfamg
o G ti User Sci
deg"’(s/\? . . y p o.a ora. 10NS Tor User ycence
s £ v requirements for sample submission
EMSL
Submission
Individuals Templates for data generated Portal
ii" sl anywhere to be compliant with
community standards @
Strategic Partners Working with partners to support Lower barriers
@ . to collect
N | S large-scale data sharing and study and
metadata mapping biosample

data ;
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Streamlined metadata submission

1. IMPORT XLSX FILE [§ ] All Errors (46)

o

Jump to column... hd ]
solL
sample ID = / \
» =g Find + 1

o o nple name globally unique ID anglysis/data type environmental package sample lipkage broad-scale environment
S u b m ISS I o n U Ioad UUID:8e1f3788-ba02-11ed-afa1-0242ac120002 tagenomics v soil
p 8e1f3b84-ba02-11ed-afa1-0242ac120002 etagenomics; metaproteomics ¥  soil
¥ soil

Portal your data

EMSL JGI_MG JGI_MT

temperate biome [ENVO:

temperate biome Column Help
temperate biome [ENVO:
Column: environmental medium

v
v Description: Report the environmental
6 [ v ] material(s) immediately surrounding the
7 - sample or specimen at the time of sampling.
8 v We recommend using subclasses of
9 v ‘environmental material’
0 v (http://purl.obolibrary.org/obo/ENVO_0001048:
T v EnvO documentation about how to use the
field:
12 M https://github.com/El | ‘envo
. 13 M ENVO-with-MIxS . Terms from other OBO
Lower ba rrlers 14 hd ontologies are permissible as long as they
15 v
v

reference mass/volume nouns (e.g. air, water,
blood) and not discrete, countable entities
P O SRR

DOWNLOAD XLSX 3. SUBMIT

to collect 5
study and "
biosample @ G0 TO PREVIOUS STEP

more rows at the bottom.

Colorkey Required field | Recommended field  Invalid ce| Empty invalid cell

data
In-sheet metadata Receive
validation Find metadata gutlda(r;cedon
fields and terms standards

Guided enumerations 8
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Standardized bioinformatics workflows |

L "
. A
>
(o &N :
'( ; I \o? E S ' metagenomlcs metatranscrlptomlcs metaproteomlcs metabolomics
/ M L 5% & 7% % -
B S '- . & “ v ST ~
JOINT GENOME INSTITUTE (/..\ P B s o §
DEPARTMENT OF ENERGY J e L g -._ y <

Fully standardized and P : i -
containerized workflows to i IJ_'I IJ_'I :
support multi-omics |J_‘|

integration and data reuse

Standardized NMDC Workflows Y

Available way! Under development

Me: B & s

Workflow Ser
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Discovery with the Data Portal & API;

xsovt NMDC Dataset API® &

Found 2449 results. OMICS  ENVIRONMENT
Auvorizs @
&Y = user .

Natural Organic i35 [Torr [ ———— va
a ta Pl Name » Matter

[Ccer [eyp— <5
m B o rrrre— =5

Metatranscriptome
KEGG Term IS

Function

i onvenm\csl 52 | aggregation -
Depth > [en P ~
Collection date > Me(ubo!om\csl 3 ISR /v /summary GotOutssose Summary ~
Latitude > [0 O &
Longitude > BEH /asivenvironnent /sankey Got Enronmoria Sackey &
Geographic Location Name > B0l /epivenvironment/geospatial GetEnvommorial Geospaial E
QLD Ecotystents - I [ ] aln = - - biosample -

2018 2010 2020

Access and » - — !

envo [Trosr [feYSo—r

e Gt Al Vabws O A A

.
discovery of S — :
. . Local Environmental Context > 14 Studies ¢
n I | C ro b | o n l e Sr—— > Defining the functional diversity of the Populus root microblome —
This study s part of the Plant-Microbe Interfaces Science Focus Area, which aims to gain a deeper under
. . (] " |
In ormatlon - — ena eS a a
Meiramedt naing > Riverbed sediment microbial communities from the Columbia River, Washington, USA
) d This research project, led by James Stegen at PNNL, aimed to understand how molecular-scale processes
Omics type > 34 50 Matter: 294 °
Processing institution > Bulk soil microbial communities from the East River watershed near Crested Butte, Colorado, United Stat a ‘ C e s S a n d S h a r I n
D ' This research project aimed to understand how snow accumulation and snowmelt influences the mobiliz
45 48 652
Earth Microblome Project Multi-omics (EMP500)
o g The Earth Microblome Prject (EMP) is 2 massivly collaborative effort to characterize microbil e on
Metagenome: 80
Determining the genomic basis for interactions between gut fungi and methanogenic archaea 10
O o The goal of this work is to develop the knowledge necessary to use understudied anaerobes to enhance If

Metagenome: 43 Metatranscriptome: 52
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Supporting data integration & access | o Vieonos

‘e Data Collaborative

MODELS DATA
Improvementof ~ ©€COSYS
watershed models ( o Data assembly,
toindude chemical %B@v L T integration,
and biological - L ] and storage

processes PFLOTRAN

Kelly Wrighton

Genome Resolved Open Watersheds

JGIX EMSL® sLAac @ Mikayla

Borton
U.S. DOE. 2019. Open Watershed Science by Design: Leveraging Distributed
Research Networks to Understand Watershed Systems Workshop Report,

11
DOE/SC-0200, U.S. Department of Energy Office of Science.
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Supporting data integration & access

nmdc
D u T n b, —— ABOUT  PRODUCTS~  COMMUMITY~  RESOURCES RCID LoGIN
Active query tems T OMICS  ENVIRONMENT )
swh o1 - o = 0
M.‘..,m.,- +
[ ) Found 305 results. _
- Data assembly,
g W Integl’atlon, search Mattes =
ESS-DIVE d o River sedimant miceahial ities from M e, LISA - 2010 _sed WHONDRS-S195_0084
an StOfage nmdc:sty-11-5tgfr349 Shmple Idcmmcrs[GULD Gb0305661 img taxon:3300049830
| [ NATURAL ORGANIC MATTER v ]
;l.' Data Object Type Data Object Description File Size Downloads  Download)
[
Workflow Activity: Read QC Activity for nmde:wfrge-11-kzakkv61.1
1 QC Statistics Read3\QC summary statistics 3.6 KB L] * !
I t t. f ¢ Filtered Sequencing Reads Reads QU result fastq (clean data) 4.7 GIB [] + )
n eg ra I o n o ] Workflow Activity: Metage: e Assembly Activity for nmde:wfmgas-11-b025n938.1
eta e n O e 1 Assembly Contigs Final assemply contigs fasta 2963 MiB 0 3
g ? Assembly Coverage BAM al assembly 55GiB L] *
. + B
metatranscriptome Aosemehnfo e *
9 !
3718 MiB 0 *

JGI {\)? Links to ".K'BI 0
and NOM data ': ./ Links to additional fsample data

. | D Nicer
generated at JGI & . ~mli study-level data EMSL Distributed
o ESS-DIVE JGIX data download

EMSL
.

Annotation KEGG Orthology Tab delimited file for KO annotation 5T MIB (] ¥

Rowsperpage: 10 ¥ 1-10 of 43 >

o e
AS SOCI ated at th e [0 T Dolof s works o devlo he knwedgenecesar o e undestcied anaerbes 1 rhan gl e Brocucton, 16 a<compli i 00k Both iy gl v ey fr s I existing s 5 wel el ot and fngol mathangen aulrs 3.1

Maetagenome: 43 Metaranscriptome: 52

1000 Soils Research Campaign

o
blosample level o ]

Metagurome: 291 Metavandcriptome: 14 Natural Organc Mattee: 574
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Future opportunities

[/

Support a microbiome data sharing network, through infrastructure, data
standards, and community building, that addresses pressing challenges in
environmental sciences

 Machine-actionable standards in * Focus on data standards to support interoperability
collaboration with the GSC

* Flexible schema supports * Evolve standards & workflows with the community
persistent identifiers for
biosamples & data types * Leverage partnerships & resources to support a

* Distributed data resources for sustainable infrastructure ecosystem

integration across User Facilities
«  Community building to support
data stewardship 13
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