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What is KBase?

KBase enables users to analyze,
share, and collaborate using data
and tools designed to help build
increasingly realistic models for
biological function.
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A Virtual Cycle for Genotype->Phenotype Prediction
from Genes to Ecosystems
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KBase ensures all data & analyses are

Team member shares an analysis

‘Narrative' of analysis has

everything
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Why do people use KBase?

e Combine different types of data from many resources

e (reate unique, complex, reproducible analyses
e Contribute new knowledge back to the research community

c‘&Analyze Sa
G ’"p(es
e,
;. Deep Insight for Earth Sci
PDB Managing

&= Managing s

PROTEIN D . FAIR Data = a
nmdc %‘»* KBase \Q:z" mtegrate
National Microbiome Qo sb data

Data Collaborative ), J

S

1JGI X "y

.3\4"

P
customize share with
analyses collaborators
(WJENERGY 1/#% KBase

Office of Science POE Systems Biology Knowledgebase

)
.-
ngs




But it takes a (BER) village to enable FAIR data at scale

?‘esources for samp/
4 e

e Data (and all research products) must be FAIR across programs e

BER= (&

e FAIR data must have provenance across the data life cycle 3

e BER program can create the infrastructure, but culture change

requires trust
o Where the data came from
o How it was processed _ g
o Ability to explore quality %,,,b” m@@{o
o Ability to see impact and effect of combined power
e People wantto be FAIR, but it takes support to do well, and they U.s.DoE. 2021. Biological Systems

Science Division Strategic Plan,

must get credit for it DOE/SC-0205. U.S. Department of
. . . . Energy Office of Science
e Designed KBase to connect everything and give credit ¥
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Goal: FAIR, trackable research outputs

Now: Focus on
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Tracking impact requires provenance and PIDs
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Provenance has always been integral to
KBase's design

We are not alone! KBase is positioned
to effectively leverage external
resources to ensure BER research
products are FAIR, visible, and
trackable.

FAIR data is best reused when truly
understood - knowing what it is, who
generated it, and how it was generated.
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Moving FAIR data requires alignment between platforms

FAIR Narrati ve
JGI-KBase Co- KBase Credit Engine Metadata Fields e
" redi i i
development _Da,Fa - citation (person, title, date, version, etc)
Transfer Service _license
- funding Genome Resolved Open Watersheds
= relatEd |DS / \ GROWdb US River Systems
Data transfe - DOIs (proposal, protocols, data, etc) [ KBase Data Object —_—
-file - Sample ID (IGSN, GOLD, etc) L R F—— o
-type - ORCIDs —Bomrafb 9 D
_ ataCite »
md> - etc. Provenance Cro ssfef
OSTI.GOV
GROW Google

./ ESS-DIVE
iy A % Dot

1JGI

Index by schema.org

@ENERGY WIS KBase

Office of Science DOE Systems Biology Knowledgebase




MODELS
Improvement of ecosyS

Genome Resolved Open Watersheds
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GROW Science

Hypothesis: Spatial and geochemical features influence river microbiomes

.‘%‘—
G

Mississippi River

Results: Stream order,
geochemistry, and temperature
correlate with community
structure

Watershed
characteristics

Landuse

Geochemistry

Latitude
Longitude
| nngfh km

Stream Order
TU;G; DL'. II\III
Mean annual flow
% open water

% ice

% urban

% undeveloped

% deciduous forest
% coniferous forest

% mixed forest
% shrub

% grassland

% hay

% croplands

% wooded wetland

% wetland
Density of WWTP

Temperature
NPOC

l

|

0.8

MetaG

0.0 ‘
Mantel R

MetaT °°



% Organizations

Data integration - provenance, credit

M Genome Resolved Open Watersheds database
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NMDC: study information,
standardized analyses

KBase: combines everything to
generate community models

GROWdb US River Systems -
o8
Nov 2, 2022

GROWdb US River Systems -
& @
Nov 2, 2022

GROWdb US River Systems -
a8
Nov 2, 2022

Models, Christopher Henry

Samples , GROWdb data account

MAGs, GROWdb data account



GROW Science

Metabolic models of metagenome-assembled genomes (MAGs) explore energy
biosynthesis across major river phyla
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Publishing to share and get credit

Samples, data, analyses - all FAIR and free!

Citation: Borton M, et al. (2022) GROWdb US River
Systems - Samples. [Data set]. DOE Systems Biology
Knowledgebase. doi:10.25982/109073.30/1895615.
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Charlson; Filipe Liu; Janaka Edirisinghe; Jose Faria; Shane Cannon

Source: Mikayla Borton
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Please cite this project and all data from these samples as:
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Knowledgebase. doi:10.25982/109073.30/1895615.
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Current and Future Efforts

Completing the KBase Credit Engine Inside and Out

Maturing our connection to the publishing infrastructure including ‘pushing’” MRA to ASM journals.

Working with large DOE team on a more universal data transfer system with long term goals of:

Unified authorization validation

Universal query with key terms across the resources

Common identifiers, credit, etc.

Common Data Transfer System: to uniformly move data among systems and validate on
both ends. (near term)
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BERKELEY LAB

The KBase Team

OAK RIDGE
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