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Juvie ophiomusium glabrum


Best practice is...
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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 


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 



distinguishing feature from Q. abranchiara.

] i1

Remarks. See Remarks under Ophelina bingiae. If 18 chaetigers were to be confirmed, then this is a
distinguishing feature from the other two ABYSSLINE species, but currently we have no
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Ammandia bilobata
Armandia brevis
88 polyophthalmus gingdaoensis
Polyophthalmus sp. SIO BIC A3419
Armandia sp. 510 BIC A3412
Evzonus ezoensis
1\, Thoracophelia dillonensis
Thoracophelia williamsi
Thoracophelia mucronata
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— Ophelia limacina

—— Ophelia neglecta
) NHM_1068 Ophelina sp.
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{[NHM 683 Ophelina nunnallyi sp. nov.
Ophelina acuminata

1 MNHM_1073 Ophelina fuhazi sp. nov.
NHM_2112 Ophelina curli sp. nov.
HM 1241 Ophelina meyerae sp. nov.
HM 681 Ophelina martinezarbizu sp. nov.
NHM_1250 Ammotrypanella keenani sp. nov.
NHM_1653 Ammotrypanelia sp.
M 254 Ammoltrypanella kersteni sp. nov.
th'l 2114 Ammaotrypanella sp.

NHM 1331 Ophelina sp.
Ophelina sp. F14588
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NHM_1769 Ophelina cf. abranchiata
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iy—— Polyphysia crassa
L— Secalibregma inflatum
Notomastus sp. SI0 BIC A3421

| Leodamas dubia
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And molecular data via sequences Once species are decided, 
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all data:
site, sampling event, taxonomy and other specimen information are integrated and recorded into the museum’s database EMU.


Legin * Contact

H‘.‘s'}‘&## Data Portal HOME  DATA  ABOUT

Home »* Data » Collection specimens » Specimens

Specimens o o

Specimen records

E Gnd @ Heatmap [Eal Gallery

ledella knudseni e Advanced filters T
Has imaga: o 1 -2 » 2 records
Has latflong:

_ Ledella knudseni sp. nov.
T Collection Code

Catalog Number: 20170047

Zoology (2] Class: Bivalvia
Expedition: ABYSSLINE
Y Type Status Family: Muculanidas
Paratype (1) Genus: Ledella
Higher Classification: Animalia; Maollusca; Bivalvia; Protobranchia;
Holotype (1) Muculanidae
) Kingdom: Animalia
T Family Locality: UK Seabed Resources Ltd exploration claim UK-1

Phylum: Mollusca
Scientific Name: Ledella knudseni sp. nov.
T Genus Sub Department: Mollusca

Nuculanidae (2}

Ledella (2)
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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.



Seian

- -

. %)ata must be FAIR: Findable Accessible Interoperable Reusable

{ )
F‘_AIR via usage of data standards: established data storage & exchangé formats

3
{

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

a Key also for monitoring and conservation
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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

3] Marine_mapping_010618.R* Environment History Git
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270 T =
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271
272 data =- occurrence("ophiomusium glabrum™) +

273 data <- area("ABNI")
274 data < node(22)

275 write.csv(data, "0BIS_get_node_22.csv") -

276

277 data <- area(22)
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279
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288
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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

GGBN

Loan information
DNA available «

Tissue available

Identification

Name: Ledella knudseni

Taxonomy (Occurrence): Nuculanidae (family); Bivalvia (class); Mellusca (phylum): Animalia
(kingdom);

Gathering Event

State/Province: Clarion Clipperton Zone
Locality: UK Seabed Resources Ltd exploration area UK-1
Coordinates (lat|lon): 13.75583333 | -116.4866667

Collector{s): Adrian Glover | Helena Wiklund | Themas Dahlgren | Maggie Georgieva

Collector's number: NHM_255C
Collection Date: 17/10/2013

m Sequences Specimen

(| [ +]

United States

Méxica

B8 OpenSirestMap contributors

Catalog Number: 0175139136 ZO0O (NHMUK)
Record Basis: PreservedSpecimean

Relation to 0175139159 (Z0O0, NHMUK)

same individual

Extraction

Extraction Date: 25/10/2016
Extraction Type: gDNA

Natural History Museum
Description: Data presented in Wiklund et al. 2017 https://doi.org/10.3897/zookeys.707.13042
Address: Cromwell Rd, SW75BD, United Kingdom
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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.  



2 DATA STANDARDS: DarwinCore, GGBN data standard

o, Loan information
DNA available «

Tissue available

.
Identification
Name: Ledella knudseni
Taxonomy (Occurrence): Muculanidae (family); Bivalvia (class); Mollus
(kingdom);

Gathering Event
State/Province: Clarion Clipperton Zone

Locality: UK Seabed Resources Ltd exploration area UK-1
Coordinates (lat|lon): 13.75583333 | -116.4866667

Collector{s): Adrian Glover | Helena Wiklund | Thomas Dahlgren | Mag

Collector's number: NHM_255C
Collection Date: 17/10/2013

m Sequences Specimen

Catalog Number: 0175139136 ZO0O (NHMUK)
Record Basis: PreservedSpecimean

Relation to 0175139159 (ZOO, NHMUK)
same individual
Extraction

Extraction Date: 25/10/2016
Extraction Type: gDNA

Natural History Museum
Description: Data presented in Wiklund et al. 2017 https://doi.org/10.38

Address: Cromwell Rd, SW75BD, United Kingdom ; 5 ; ¥ ; . .
Figure 7. Ledella knudseni sp. n. A Holotype, specimen NHM_288c B Paratype, specimen NHM_288a

C Specimen NHM 288a dissected prior to DNA sequencing and SEM D—=G SEM of valve, hinge teeth
and pm[oconch. Scale bars: 1 mm (B=C); 0.5 mm (D=E); 0.1 mm (F=G). Fma.gc attribution Glover,
Taylor, Dahlgren & Wiklund, 2017.
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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,



2 DATA STANDARDS: DarwinCore, GGBN data standard

® Loan information
. L
DNA available «
Tissue available
5 =
|dentification
Name: Ledella knudseni

Taxonomy (Occurrence): Muculanidae (family); Bivalvia (class); Mollus
(kingdom);

Gathering Event
State/Province: Clarion Clipperton Zone
Locality: UK Seabed Resources Ltd exploration area UK-1

LUl s ool coomenl Helang Wiklund | Thomas Dahlgren | Mag
Collector's number: NHIM_255C

Collection Date: 17/10/2013

GGBN: Global Genome Biodiversity Network
Best practices for managing molecular
collections and data

m Sequences Specimss

Catalog Number: 0175139136 ZO0O (NHMUK)
Record Basis: PreservedSpecimean

Relation to 0175139159 (ZOO, NHMUK)
same individual
Extraction

Extraction Date: 25/10/2016
Extraction Type: gDNA

Natural History Museum
Description: Data presented in Wiklund et al. 2017 https://doi.org/10.38

Address: Cromwell Rd, SW75BD, United Kingdom ; 5 ; ¥ ; . ;
Figure 7. Ledella knudseni sp. n. A Holotype, specimen NHM_288c B Paratype, specimen NHM_288a

C Specimen NHM 288a dissected prior to DNA sequencing and SEM D—=G SEM of valve, hinge teeth
and prmc)conch. Scale bars: 1 mm (B=C); 0.5 mm (D=E); 0.1 mm (F=G). [rna.gc attribution Glover,
Taylor, Dahlgren & Wiklund, 2017.
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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. 



DATA STANDARDS: DarwinCore, GGBN data standard, OBIS-ENV-DATA

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)

Event Core Qecurrence Extension Measurementrkacts Extension
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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 Texen treatments

Abyssoprimnoa gemina Cairns,

Zookeys,
Biodiversity Data Journal

in elution buffer;
HM_341;

Description

Small uniplanar dichotomously branched colonies, having paired globose polyps (Fig.
6).

+ M

F

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.



WoRMS .
WaRMS g--

World Register of Marine Species G e n B a n k
D

-

Ledella knudseni voucher NHMUK 20170047 cytochrome ¢ oxidase subunit | (COI)=
gene, partial cds; mitochondrial

Ledella knudseni J. D. Taylor & Wiklund, 2017
Aphiald 0 s
Classification

Status
Rank

COMMENT

Deep-sea OBIS node

OCEAN BIOGEOGRAPHIC
INFORMATION SYSTEM

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.
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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
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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:



.

BBNJ agreement can support
best practice:

b Recognise importance data standards

Embed standardisation into workflows
Raise awareness of best practice
Support for:

Museums / biorepositories

Existing data systems (OBIS++)

Existing networks (GGBN++)
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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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