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The Ocean Genome Legacy:
A Genomic Resource Repository for Marine Life
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Advances in genomics have revolutionized many areas
of research, providing new insights into the extraordi-

nary biochemical diversity of life. The rapidly decreasing
cost of DNA sequencing now enables unprecedented insights
into biological diversity, species and ecosystem conserva-
tion, human and animal health, agriculture, food production,
and biotechnology. However, environmental degradation and
anthropogenic decimation of natural populations increas-
ingly make biological collection more costly and less envi-
ronmentally acceptable. Changing environmental regulations
and complex permitting processes also complicate collecting
practices and add to their cost. As a result, the rising cost and
difficulty of sampling now frequently exceed sequencing
costs as obstacles to biological research.

These considerations are particularly important for ma-
rine environments. The World Register of Marine Species1

names >239,000 accepted marine species, however, esti-
mates suggest that >90% of the ocean’s species remain
unnamed, undiscovered, undescribed, and poorly under-
stood.2 Although the ocean contains fewer named species
than terrestrial environments, its deep phylogenetic biodi-
versity is evident at higher taxonomic levels where much of
the fundamental biochemical diversity of life is found.

For example, two-thirds of all animal phyla are mainly or
exclusively marine, whereas only about a quarter are com-
monly represented on land. Only one animal phylum has no
known marine representatives. Thus, to fully understand the
diversity of life, the vast biodiversity of marine life must be
addressed. The marine realm is also substantially larger in
area and volume than the terrestrial world and is often more
difficult and dangerous to access. Marine sampling requires
specialized knowledge, skills, and equipment, and often
poses significant health risks to collectors.

The Ocean Genome Legacy Center (OGL) of North-
eastern University was created to address these issues. OGL
is a nonprofit open-access marine biorepository and research
laboratory dedicated to collecting, preserving, and sharing
genomic resources—primarily preserved DNA and tissue
samples—from diverse marine taxa. OGL’s mission is to
acquire, authenticate, study, preserve, develop, and distrib-
ute marine genomic materials, biological specimens, infor-
mation, technology, and standards needed to advance basic
and applied research.

OGL operates under policies that ensure legal, equitable,
and ethical use of genomic resources in compliance with
existing laws and the principles established by the Nagoya
Protocol (https://www.cbd.int/abs/). OGL operates as a col-
laborative research collection and welcomes sample contri-
butions and requests from individuals and institutions. Its
primary goal is to accelerate research that can protect marine
ecosystems and improve the human condition by (a) facilitat-
ing open sample sharing, (b) enabling easy access to rare and
hard-to-find materials, (c) allowing multiple uses of collected
materials, (d) mitigating the costs and hazards of marine
sampling, (e) reducing the need for destructive sampling in
sensitive environments, and (f) facilitating dissemination of
contextual, taxonomic, and biogeographic data.

OGL’s collection (Fig. 1) is located at Northeastern
University’s Marine Science Center in Nahant, MA, in a
secure cryostorage facility that includes mechanical (-80�C)
and liquid nitrogen (-186�C) freezer units with backup
power, controlled entry, and temperature surveillance pro-
vided around-the-clock, monitored both by security per-
sonnel and electronic security systems.

OGL’s collection policy may be viewed at https://bit.
ly/OGLCollectionPolicy. In brief, OGL accepts legally
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collected biological materials from all marine taxa. Samples
are vetted for provenance and permits, and taxonomic
names are verified against the World Register of Marine
Species (www.marinespecies.org).3 Physical voucher mate-
rials are held at OGL or other public collections, with ap-
propriate accession numbers provided upon submission.
Digital vouchers may include photo, video, audio, and/or
diagnostic molecular sequence files. OGL operates in
compliance with best practices established by the In-
ternational Society for Biological and Environmental
Repositories (www.isber.org).4

Taxonomic, contextual, collection, storage, and biogeo-
graphic data, as well as associated documents and permits
are maintained in a database using Darwin Core controlled
vocabulary.5 OGL is a core member of the Global Genome
Biodiversity Network (www.ggbn.org)6 and shares biogeo-
graphic occurrence data through the Global Biodiversity
Information Facility (www.gbif.org) and the Ocean Biodi-
versity Information System (www.obis.org). There is no
charge for samples deposited to or received from the OGL
collection, however, modest cost recovery fees are typically
charged for sample requests to cover sample processing,
shipping, handling, and any additional services requested.

Materials are distributed under Material Transfer Agree-
ments (https://bit.ly/OGLDistributionMTA), which govern
their noncommercial use. Commercial use requires appro-
priate licensing agreements formed directly with the nations,
depositors, and other stakeholders owning rights to those
materials. OGL is not typically a party to such licensing
agreements and claims no commercial rights to materials
deposited to its collections.

Instructions for sample deposits and requests may
be found at https://bit.ly/OGLDepositSamples and
https://bit.ly/OGLRequestSamples. OGL facilitates sample
deposit by providing depositor kits that contain labeled tubes,
appropriate preservatives, and an electronic spreadsheet for
data deposition. Upon receipt of biological materials, DNA is
extracted and purified according to taxon- and tissue-specific
protocols. Extracted DNA and residual tissues are preserved at
ultralow temperatures (-80�C to -186�C) to ensure their long-
term viability. Quality control checks are performed as needed
by gel electrophoresis, spectrophotometry, and other appro-
priate methods.

In addition to preservation and distribution of biological
materials, OGL offers consultation, assistance in locating
and procuring materials not held in the OGL collection, and
DNA barcoding for species identification. Examples of OGL
use cases include the following:

1. Storage, documentation, and sharing of biological
materials for researchers and institutions.

2. Collection planning for retirement: OGL works with
researchers to ensure proper documentation, preser-
vation, and secure maintenance of their collections
beyond retirement. Past retirement rescues have in-
cluded valuable collections of Antarctic fishes, deep-
sea hydrothermal vent and cold seep invertebrates, and
polyclad flatworms.

3. Specimen and permit management for common, rare,
and endangered species: OGL facilitates sample storage,
import, export, and compliance with CITES, Marine
Mammal Protection Act, and Endangered Species Act.

FIG. 1. The OGL Genomic Resource Collection. (A) Description of OGL holdings and products, including distributed
biological materials and data. (B) Taxonomic ranks represented by stored objects held in the OGL collection. (C) Proportion
of stored objects in the OGL collection by class. (D) Map displaying collection locations associated with stored objects held
in the OGL collection. All data reflect the collection as of October 22, 2021. GBIF, Global Biodiversity Information
Facility; OBIS, Ocean Biodiversity Information System; OGL, Ocean Genome Legacy. Color images are available online.
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4. Specimens for medical research: OGL samples have
been used for discovery of antibiotic7,8 and antipara-
sitic9 drug lead candidates.

5. Research consultation: OGL provided taxonomic
guidance and >500 marine fish samples for a survey of
DNA methylation across the animal kingdom.

6. Species identification: OGL performed DNA barcode
analysis on 286 supermarket fish samples for the New
York Attorney General’s office10 and routinely iden-
tifies marine samples for government and commercial
entities, researchers, and private citizens.

For more information, please see https://ogl.northeastern
.edu/ or contact OGL at oglinfo@northeastern.edu.
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