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BBEST PRAACTICE

Best practice is…
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Presentation Notes
Commitment to best practice can streamline and strengthen access and benefit sharing for marine genetic resources. But what is best practice? It is focusing on quality over quantity. It is usage of standardised, transparent, and interoperable workflows and protocols that assure quality of output. Best practice is open access. 
As practical examples can provide a lot of value 



BBEST PRAACTICE

fka. ABYSSLINE- ABYSSal BaseLINE
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So here I’ll primarily discuss a case-study where best practice has been attempted throughout the sample and data life-cycle. The study is formerly known as ABYSSLINE – ABYSSal baseLINE programme, (currently being renamed) coordinated between UK Seabed resources, who carry out exploration activities in the UK1 central pacific, the Natural History Museum and numerous other partners
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A key aim of the project is to characterise abyssal fauna from here- the eastern Clarion Clipperton Zone, (or CCZ) in the Central Pacific, within a couple of contract zones and APEIs. 
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This region is undergoing intensive exploration for polymetallic modules, and this work has aimed to address the chronic lack of data from the region despite decades of these exploration activities. 
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Here I’ll discuss the workflow for the sample and data lifecycle- from cruise to data repository. 



Cruise: best practice sampling methodologies
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the process starts with the cruises, best practice in sampling has been undertaken here however here I won’t discuss other than to point to the publication-



Cruise: best practice sampling methodologies
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Here where the sampling methodologies are described, and to point out that-
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live specimen sorting and associated live photography was carried out on board and is key to the taxonomic pipeline




Taxonomy at NHM

Morphology via microscopy

Molecular data via sequences
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Back at the museum taxonomy is carried out, to and fro process, examining morphology via  microscopy 
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And molecular data via sequences Once species are decided, 




Data integration
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all data:
site, sampling event, taxonomy and other specimen information are integrated and recorded into the museum’s database EMU.
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this data are pushed out to the museum portal here. Acquisition records are also created in line with the legal requirements- the British Museum act and relevant paperwork including  statement of work agreement with the International Seabed Authority are linked.




Data must be FAIR: Findable Accessible Interoperable Reusable

FAIR via usage of data standards: established data storage & exchange formats

Data standards are common vocabularies:
analogous to common understanding of legal terms, “MGR” and “utilisation”

Key also for monitoring and conservation

DATA STANDARDS
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(data stds) key here is data standardization.. data need to be open and FAIR (Findable, Accessible, Interoperable and Reusable). Realising all of these characteristics requires standardisation of data through usage of GLOBAL ESTABLISHED data standards. Analogy here is common understanding of legal terms, for the treaty. Data standards are also crucial to monitoring and conservation which rely on accurate data.




DATA STANDARDS: DarwinCore

Cruise and specimen data mapped to DarwinCore: open source tools 
R software and GBIF: Global Biodiversity Information Facility
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(R screenshot) All data from cruise to lab integrated and mapped to relevant data standards, primarily DarwinCore and EML for metadata with R software and GBIF(Global Biodiversity Information Facility) . Darwincore however is focused on occurrences- or where species occur in time and space. However, once work is done on an MGR derivative samples or preparations are generated, such as tissue subsamples or DNA extractions



DATA STANDARDS: DarwinCore, GGBN data standard
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(ggbn screenshot) To capture the relationships between the parent specimens and child preparations or derived samples eg DNA extractions the GGBN data standard was used.  




DATA STANDARDS: DarwinCore, GGBN data standard
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(sem shot) plus for non molecular preps- such as scanning electron microscopy stubs here- they also need to stay associated with the specimen as provide key taxonomic information. The standard also captures relevant molecular data,




DATA STANDARDS: DarwinCore, GGBN data standard

GGBN: Global Genome Biodiversity Network
Best practices for managing molecular 
collections and data
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(loan avail) AND it is displayed on the portal as that samples are available for use.  This is key for fulling criteria of availability and access of MGR.
a brief word on GGBN- the Global Genome Biodiversity Network provides guidance on best-practice for molecular biodiversity collections and data and ALSO provides access to over 2 million molecular samples through its partners. It also manages data standards for permit information e.g. Nagoya Material transfer agreements) relevant to the current conversation. 




MIxS (Yilmaz et al., 2011
M2B3 (ten Hoopen et al., 2015)
BCO (Walls et al. 2014)
ENVO (Buttigieg et al., 2013)
OBIS-ENV-DATA (De Pooter et al., 2017)

DATA STANDARDS: DarwinCore, GGBN data standard, OBIS-ENV-DATA
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(OBIS-ENV-DATA)  There are other data standards and ontologies, such as those listed here, including OBIS-ENV-DATA, shown in the data model diagram here which allows for the integration of sampling data with environmental and biological measurements (including for MGR). It was used for the mollusca dataset
 




DATA PAPERS: Open access
Zookeys,
Biodiversity Data Journal

Semantically enhanced
Embedded DarwinCore

Links to GenBank

GUIDS (Global Unique Identifiers)
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(BDJ screenshot)The taxonomy is published in open access semantically marked up data papers- which maximises interoperability and discovery of the data- there are links to external databases like genbank embedded in the paper.
 a brief word on record identifiers- these have been somewhat of a stumbling block in biodiversity informatics Guids- global unique identifiers here provide a stable persistent identifier for the records.




GenBank

OBIS

WoRMS

Open access databases
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data are also published on GBIF, the global biodiversity information facility database- here is the recently described new species  from our 2017 Mollusca paper- Ledella knudseni in GBIF and in Worms which has a great taxonomic name checklist and OBIS- the OBIS deep sea node- which provides a platform for the deep sea community to publish biodiversity data. 

NBThe dataset is also allocated a digital object identifier, so the data underlying the paper can also be cited, tracked, versioned, and peer reviewed. Once registered its published on the 
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(hannah photo- Chiho photo find) Samples are archived in the museum’s Molecular Collection facility (MCf) in line with best practice. frozen tissue and DNA vouchers stored at -80, and parent specimen vouchers housed in the main museum collections.




BBEST PRAACTICE
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Best practice has been attempted here in taxonomy and data and sample archiving workflows. this is the only example we know of where data and molecular vouchers from ABNJ are fully accessible, at least for those linked to molecular and morphological taxonomy data.    
This case study provides a potential model to relevant organisations, contributing new knowledge of species occurrences and discovery of new species, for a very data poor region, and therefore contributing to benefit sharing and further down the track potentially to conservation and sustainable use of marine biodiversity



BEST PRACTICE: 

high quality data and samples. 

Open access is best practice

BUT: Best practice takes TIME

Science best practice supports ABS: 
how can BBNJ support science…
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In summary, best practice is doing things properly, best practice is open access. however, this requires time- papers from the first cruise in 2013 are still being written, AND needs proper resourcing and commitment to taxonomy, and data and sample repositories- central to reproducible science. Science best practice therefore supports access and benefit sharing. How can the BBNJ agreement support best practice:




Recognise importance data standards

Embed standardisation into workflows

Raise awareness of best practice

Support for:

Museums / biorepositories

Existing data systems (OBIS++)

Existing networks (GGBN++)

BBNJ agreement can support 
best practice:
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(summary slide) Here are some recommendations for how the BBNJ agreement can support science
Recognise importance data standards, raise awareness of best practice protocols
Support for: Museums / biorepositories, FOR existing data systems (OBIS++). FOR existing networks (GGBN++). For other recommendations please see policy brief
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