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Ocean Research Data Overview

e Fate of data & information within oceanographic research

e Challenges associated with sharing and discovering oceanographic
data

e Strategies used by repositories to reconnect curated data to related
content

e Share an example working with oceanographic *omics community




Ocean Research Data Challenges

e Hypothesis-driven research questions are often complex
e Many data types are collected
e Data are highly heterogeneous in file type, scale, and format

e Asingle collaborative research projects may involve several
investigators each responsible for each data type
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Ocean Research Data Challenges

Good News: Not-so-Good News:

® Researchers often times must
organize, submit and work with
multiple repositories

® Researchers are increasingly
depositing data for sharing

e Disciplinary repositories exist to

e Data and Information go off in
different directions once research
is completed

help manage and publish
output

e Technology and strategies exist
e Discovery of full project output is

difficult due to distributed,
soloed organizations

to help curate data and related
information in a structured way
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Ocean Research Workflow
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Ocean Research Workflow

Ship Location, speed,
underway data
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Ocean Research Workflow
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Role of Repositories: Creating Linkages

® Repositories leverage: P =y
O Formats and standards to represent \ e
structured data on the web BCO-DMO

Persistent Identifiers (PIDs)

O Best practices for publishing data
on the web (Linked Open Data)

m DOI, ORCIiD, Accession
Numbers

e Partner to access and share related
% content

\ »® Provide discovery and access to content
— %, lrelated to the datasets we curate



Creating Linkages: Omics Example
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0 View this page on the new BCO-DMO website: https://demo.bco-dmo.org/project/743049

C ti Link
[ ] DATABASE
Programs s Project: Protistan, prokaryotic, and viral processes at the San
‘ E I I O l I I I ‘ S Xa I I I e IPwiems 166 Pedro Ocean Time-series
Deployments 3405 Acronym/Short Name: SPOT

» submit.bco-dmo.org
» How-to Guide
» FAQs

BCO-DMO Blog
Find out what's
‘happening at BCO-DMO.

BCO-DMO Data Manager: Amber D. York (Woods Hole Oceanographic Insitution, WHOI BCO-DMO)
Version: 1

Version Date: 2018-09-04

Restricted: No

Validated: Yes

Current State: Final no updates expected

NCBI accession metadata for 185 rRNA gene tag sequences from DNA and RNA from samples collected in
coastal California in 2013 and 2014

Abstract:
Raw DNA and RNA V4 tag sequences include spatially and temporally distinct samples from coastal California.
Samples were collected in Niskin bottles with a CTD rosette at the San Pedro Ocean Time-series (SPOT) between
April of 2013 and January of 2014. This dataset contains sequence data accession numbers and metadata for the
National Center for Biotechnology Information (NCBI) Sequence Read Archive (SRA) database (SRA Study ID:
SRP070577, BioProject: PRINA311248).

Expand/Collapse All

» Archival Copy

» Description

DCM

Microbial eukaryotic focused
metatranscriptome data

Nutrient concentrations and
cellvirus-like particles counts

OTU table for 18S rRNA gene
tag sequences from DNA and
RNA

RBRconcerto data from daily
sampling at the Santa Monica
Pier

Santa Monica Bay 185-V4
sequencing

Santa Monica Bay Daily CTD

Santa Monica Bay Nutrients

SPOT Environmental Data
2005-2018

SSU rRNA Gene Sequencing

Start Date: 2017-08
ationme 659 End Date: 2021-07
Datasets 6,736  Geolocation:
San Pedro Channel off the coast of Los Angeles
SUBMIT DATA ACCESS DATA RESOURCES ABOUT US Publications 4,987
Programs: Unaffiliated
Instruments 665
-dmo.org/
@  View this page on the new B Website: https://demo.bco-dmo.org/dataset/745527 m— sl ExadCokEgsS Al
el . People 3831, pescription
Programs s Dataset: 18S rRNA gene tag sequences from DNA and RNA
Affiliations 726
Projects 1,636 GetData View Data Cite This Dataset ~ More Information
Funding 114
Deployments 3,405 DOI:10.1575/1912/bco-dmo.745527. 1
Platiorms. L2 < | rsv | Geosson | matiaB | netcor | huerds 29 » Funding
1 1 12pw E DATA
I Datasets 6,736 + : T/
mit.bco-dmo.org ~ Dataset Coll
Publications 4,987 - !
Instruments 865 » FAQs Dataset Short Name Full Dataset Title
Parameters 1,581 : : e 18S rANA gene tag sequences  NCBI accession metadata for 18S rRNA gene tag sequences from DNA and
¥ H < g 4 4 more map s 2
People 3831 Spaial Extent: N.9.7125 E:-118.259167 §:33.452833 W-118.475167 Temporal Extent: 2013-04:24 - 2014-01-15 from DNAand RNA RNA from samples collected in coastal California in 2013 and 2014
Afiiations 726 Project: Protistan, prokaryotic, and viral processes at the San Pedro Ocean Time-series (SPOT) W00 E'f’g Chlorophyll data from daily Chlorophyll data from daily sampling at the Santa Monica Pier, CA from April to
Find out what's sampling at the Santa Monica  May of 2019
Funding 114 Principal Investigator: David Caron (University of Southern California, USC) happening at BCO-DMO.
Awards 2998 Co-Principal Investigator: Sarah K. Hu (University of Southern California, USC) DNAand cDNA (RINA) T8 A A Va g e
CONTRIBUTE DATA Contact: Sarah K. Hu (University of Southern California, USC) tag sequences from 5mand  eukaryotes sampled in the upper euphotic zone of the eastern North Pacific

during R/V Yellowfin cruises from 2003-2018

Microbial eukaryotic focused metatranscriptome data from seawater collected in
coastal California in May of 2015

Nutrient concentrations and cell/virus-like particles counts

Operational taxonomic unit (OTU) table for 18S rRNA gene tag sequences from
DNA and RNA from samples collected in coastal California in 2013 and 2014

Daily RBRconcerto data from surface waters off of the Santa Monica Pier,
California from April 16-25th, 2018 as part of the San Pedro Ocean Time-series
(SPOT)

Sampling information and sequence accessions for 18S-V4 sequences from
surface water collected at the Santa Monica Pier (SMP) Santa Monica Bay, CA
from 2018 to 2019

CTD data from daily sampling at the Santa Monica Pier (SMP), Santa Monica
Bay, CA from 2018 to 2019

Nutrients (phosphate and nitrite-+nitrate) from daily sampling at the Santa
Monica Pier (SMP), Santa Monica Bay, CA from 2018 to 2019

Environmental data, nutrients, and leucine and thymidine bacterial production
from samples collected by CTD during cruises in the San Pedro Channel on RV
Yellowfin from 2005 to 2018

A characterization of microbes at the San Pedro Ocean Time-series (SPOT)




Creating Linkages:
Genomics Example
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A gene tag sequences from DNA and RNA

Cite This Dataset

DOI:10.1575/1912/bc0-dmo. 745527.1

View Dat
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Tompors Etot: 2013:0624 - 20140115
Project: Protistan, prokaryotic, and viral processes at the San Pedro Ocean Time-series (SPOT)
Principal Investigator: David Caron (University of Southern California, USC)
Co-Principal Investigator: Sarah K. Hu (University of Southern California, USC)
Contact: Sarah K. Hu (University of Southern California, USC)
BCO-DMO Data Manager: Amber D. York (Woods Hole Oceanographic Institution, WHOI BCO-DMO)
Version: 1
Version Date: 2018-09-04
Restricted: No
Validated: Yes
Current State: Final no updates expected
NCBI accession metadata for 18S rRNA gene tag sequences from DNA and RNA from samples collected in
coastal California in 2013 and 2014

Abstract:
Raw DNA and RNA V4 tag sequences include spatially and temporally distinct samples from coastal California.
Samples were collected in Niskin bottles with a CTD rosette at the San Pedro Ocean Time-series (SPOT) between
April of 2013 and January of 2014. This dataset contains sequence data accession numbers and metadata for the
National Center for Biotechnology Information (NCBI) Sequence Read Archive (SRA) database (SRA Study ID:
SRP070577, BioProject: PRINA311248).

Expand/Collapse All
» Archival Copy

» Description

Field Information

Field Units Description
bioproject_accession unitless NCBI BioProject identifier
sample_name unitiess Sample name

SRATun_ID unitiess SRA Run identifier
SRArun_link unitiess URL for SRA Run Page at NCBI
library_ID unitiess SRA title

SRA_study_ID unitiess SRA study identifier

Back to Metadata

This file was extrag#€d from the legacy BCO-DMO file systel

SRA_run_ID SRA_run_ink library_strategy

bioproject_ac.f/  sample_name ibrary_ID SRA_study_ID | SRA_title

2013-04-24C..  SRR3IBO39  <avefctips.. 2013-04-24 A.  SRPOTOST? Vdtagsequen..  AMPLICON
2013-0024 C..  SRR3180320  <afvefc'https.. 2013-04-24 A.  SRPOT0577 Vdtagsequen..  AMPLICON
PRINA31I24 2013-04-24 P..  SRR3180331 <avef=tips...  213-04-24 A..  SRPO70S77 Vdtagsequen..  AMPLICON
RINAINI248\  2013-04-24 P.. SRR31B0342 <afvef-'htips...  013-04-24 A..  SRPOTOSTT Vd tag sequen..__ AMPLICON
Sequence Read Archive Search  RunBrowser  Analyses  Study  Provisional SRA

Run Browser > SRR3180368

V4 tag sequencing of microbial eukaryotic community (SRR3180368)

&, FASTA/FASTQ download

14 Data access

® Metadata i= Reads

m

© What can the filter be applied to?

&% Analysis

% Find

Page 1 /6,962 >

1 SRR3180368.1
name: 1
member: 4

Reads (separated)
>gnl|SRA|SRR3180368.1.1 1 Biological (Biological)

2 SRR3180368.2

Sorting and filtering functionality is temporarily disable and will be restored soon.

library_source

Data Type

string
string
sting
string
sting

stiing

library_selecti

TRANSCRIPTO.. ~ PCR
GENOMIC PCR
TRANSCRIPTO.. ~ PCR
GENOMIC PCR
Documentation

ot ol CCAGCACCCG CGGTAATTCC AGCTCCAATA GCGTATATTAARGTTGTTGC GGTTAAAAAG
' 6GIAGTTG GATTTCTGCC GAGGACGACC GG T CTGGGTGAGT ATCTGGCTCG

3SRR3180368.3 GCCTGGGTR MG LACGTA ACTTGACTG TGTGGTGCGG TATCCAGGAC

name: 3 TTTTACTTTG AGGAAATTAG AGTGTTTCAA GCAGGCATAC GCCTTGAATA CATTAGCATG

member: 4 GAATAATAAG A

4 SRRatn0deas, >gnl[SRAISRR3180368.1.2 1 Biological (Biological)

member: 4 ACTTTCGTTC TTGATCAATG AAAACATCCT TGGCAAATGC TTTCGCAGTA GTCCGTCTTT
AACAAATCCA AGAATTTCAC CTCTGACAGT TAAATACGAA TGCCCCCAAC TATCCCTATT

[ SRR3180560.3 AATCATTACC TCAGCTCTAG AAACCAACAA AATAGAACCG AGGTCCTATC TTATTATTCC

member4 ATGCTAATGT ATTCAAGGCG TATGCCTGCT TGAACCACTC TAATTTCCTC AAAGTCAAAG
TCCTGGATAC

6 SRR3180368.6

Mirroring

Format

lbrary_layout

paired
paired
paired

paired

meta

Download

ta.cs

platform

ILLUMINA
ILLUMINA
ILLUMINA
ILLUMINA
A
A




Creating Linkages: Final Thoughts

Repositories play a crucial role in linking data to content

e RDA Working Group “Repo2Pub” streamlining
connections between published data and paper.

e Maximizing potential in PIDs: e.g., prepopulating
information from a researcher’s ORCiD
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