
At GMGI we are committed to advancing our 
understanding of the oceans and inspiring 
new discoveries that benefit humankind. 
2025 has been an exciting year for GMGI’s 
Research Team with great progress across 
all our research programs impacting 
fisheries, human health, and the 
environment. We are profoundly grateful for 
the generous support of our donors who 
have enabled this progress.

Below are project updates from our two 
divisions: Healthy Oceans & Fisheries and 
Marine Biomedical Discovery.

Ocean Biodiversity & Marine Protected 
Areas

With funding from the Danaher Foundation, GMGI 
continued its work in Stellwagen Bank National 
Marine Sanctuary (SBNMS) using environmental 
DNA (eDNA) to document biodiversity across the 
entire sanctuary in every season. The goal is to 
understand the natural resilience that supports 
sustainable and healthy ocean ecosystems in a 
vital Marine Protected Area. Our team published 

their baseline eDNA assessment, revealing the 
full scope genetic diversity in unprecedented 
detail, from bacteria to whales, across 40 sites in 
SBNMS. This multi-year assessment is a first step 
toward creating an atlas of life in New England 
waters. It also inspired an ambitious new initiative 
at GMGI — The Virtual Living Ocean — a multi-
scale, interactive computational platform to 
visualize, analyze, and model the organisms that 
inhabit the ocean. By making global ocean data 
as accessible as Google Maps is for land, the 
Virtual Living Ocean will transform conservation 
efforts, fisheries management, climate solutions, 
and democratize access to marine knowledge. 

Innovative Technologies for Detection of 
Harmful Algal Blooms 

Harmful Algal Blooms are increasing in frequency 
and intensity across the globe, causing 
widespread ecological disruption, economic 
losses, and risks to human and animal health. 
Supported by funding from NOAA’s Monitoring 
and Event Response Harmful Algal Bloom 
(MERHAB) program, GMGI researchers have 
been testing a rapid CRISPR-based diagnostic 
that they developed to detect Pseudo-nitzschia, a 
marine planktonic diatom that produces a potent 
neurotoxin that can accumulate in shellfish 
causing shellfish poisoning when ingested by 
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humans and marine mammals. Working with 
collaborators in Florida and Maine, GMGI has 
demonstrated that the new diagnostic test can 
detect toxin-producing species as well as the 
genes responsible for toxin production. These 
tools will enable early warning systems for 
tracking and responding to Harmful Algal 
Blooms.

Impacts of Offshore Wind on Massachusetts 
Fisheries

GMGI researchers 
are part of a 
collaborative 
project, 
established in 
2023 and funded 
by the State, with 
the Massachusetts 
Division of Marine 
Fisheries and the 
New England 
Aquarium to 

investigate the impact of offshore wind on 
economically important fish species using 
acoustic telemetry and environmental DNA 
(eDNA). The co-existence of the offshore wind 
and fisheries industries is essential for the future 
of the Massachusetts blue economy. This project 
is part of a large-scale program that began in 
2023 to provide a coordinated research effort to 
measure the potential impacts of offshore wind 
development and construction on fisheries and 
the marine ecosystem. Our eDNA analysis has 
detected significant community shifts in response 
to seasons and construction activities and is 
illuminating forage fish distribution patterns, a 
critical data gap that is likely driving predator 
movements documented using acoustic 
telemetry data.  

Fish Epigenetic Aging 

While estimates of fish age are essential for the 
sustainable management of fish stocks, 
accurately measuring age is challenging for 
some commercially important species. In 
collaboration with NOAA Fisheries, the GMGI’s 
Fisheries Team, supported by philanthropy, 

developed an accurate, sensitive, epigenetic 
clock method for predicting age in haddock 
(Melanogrammus aeglefinus), one of the most 
valuable commercial fisheries in the North 
Atlantic Ocean. Epigenetics refers to processes 
that alter DNA structure without changing the 
DNA sequence itself. The haddock epigenetic 
aging clock provides a sensitive, cost-effective, 
non-lethal alternative to counting annual growth 
rings of fish ear stones (otoliths), a lethal and 
labor-intensive method only possible with bony 
fishes. GMGI’s team is currently working to 
extend these results to generate a universal fish 
aging tool that would have the potential to 
impact global fish stocks.

GMGI’s New eDNA Service Platform

Environmental DNA (eDNA), an area in which 
GMGI is a leader in New England, is transforming 
how we study and manage ecosystems, with 
applications that cut across regulatory, 
conservation, and resource management. To 
meet the growing demand for eDNA in fisheries 
assessments and ocean resilience research, 
GMGI hired Yuan Liu, Ph.D. from NOAA to launch 
a new 
revenue-
generating 
eDNA Service 
Platform, 
delivering 
robust, 
efficient, and 
scientifically 
rigorous 
solutions for 
collecting, 
processing, 
analyzing, and applying eDNA data. Our goal is 
to connect scientists, conservationists, and 
policymakers with the insights and analyses they 
need to monitor ecosystems at scale and 
catalyze new discoveries in ecology, evolution, 
and environmental science. The expansion of 
GMGI’s eDNA platform was enabled in part by 
grants from the Massachusetts Technology 
Collaborative and the Massachusetts Clean 
Energy Center.  
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Sea Urchins as Models for Aging and Cancer 
Research 

GMGI’s research team is studying the remarkable 
biology of long-lived marine animals—such as sea 
urchin species that can live for over a century 
without showing signs of aging—to uncover 

mechanisms that 
promote healthy 
aging and protect 
against cancer. In 
2025, our work 
focused on 
understanding how 
these animals 
maintain nervous 
system function with 
age and investigated 

cancer protection mechanisms by measuring the 
response of sea urchin cells to DNA damage. In 
work supported by the National Science 
Foundation, we established the first long-term, 
genetically tractable sea urchin cell lines—an 
unprecedented achievement for any marine 
invertebrate. These embryonic stem cell lines 
represent a powerful platform to investigate the 
function of specific genes and how they 
contribute to longevity. Because sea urchins 
share a close genetic relationship with humans, 
the discoveries we make through this work have 
the potential to inform new strategies to prevent 
or treat age-related diseases and cancer. 

The Genomics of Exceptional Longevity

Aging is a universal challenge for life, yet different 
species do so at very different rates and timings. 
While most species lose critical functionality in 
weeks, months, or years, some species can resist 
cancer, heart disease, and maintain 
neuromuscular function for centuries.  This year, 
GMGI welcomed a new Research Scientist, 
Stephen Treaster, Ph.D., whose research taps into 
the natural diversity of lifespans across species 
and populations to identify shared genomic 
signatures, produced by evolution, that regulate 
aging. This work includes generating and mining 
genomic data from exceptionally long-lived 

species such as the earth’s longest-lived animal 
the ocean quahog clam (Arctica islandica), 
lifespan more than 500 years and the rougheye 
rockfish (Sebastes aleutianus), lifespan more than 
200 years. Shared evolutionary signatures 
underlying lifespan shifts uncovered by this 
approach will be tested and modeled in zebrafish 
to identify molecular mechanisms that will extend 
healthspan, ultimately to inform treatments to 
delay age-related diseases in people.

Publications

Publications are a way to share new findings, 
innovations, and discoveries with the broader 
scientific community and the public while 
helping GMGI gain recognition and build a 
reputation for high-quality research. In 2025, 
GMGI’s Research Team submitted 6 publications. 
Below is a selection, to view a list of all 
publications please click here.

Castellano, K.R., Manner, 
C.J., Kell, R.M., McAtee, 
R.M., Capozzi, N.M., Wray, 
G.A. and Bodnar, A.G. 
(2025) Genetically 
tractable embryonic cell 
lines from sea urchins 
Lytechinus variegatus and 
Strongylocentrotus 
purpuratus. 
Communications Biology

Polinski, J.M., O’Donnell, 
T.P. and Bodnar, A.G. 
(2025) Chromosome-level 
reference genome for the 
Jonah crab, Cancer borealis. G3 Genes | Genomes | 
Genetics

Polinski, J.M., Strand, E.L., O’Donnell, T.P., Silva, T.L., 
Wiley, D.N. and Harke, M.J. (2025) Environmental DNA 
Documents Ecosystem-Wide Biodiversity Within the 
Marine Protected Area Stellwagen Bank National 
Marine Sanctuary. Environmental DNA
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GMGI in the News

WCVB’s Chronicle featured GMGI’s research in 
an episode “Gloucester nonprofit merges fishing 
heritage with cutting-edge science” where they 
profiled our impacts on Gloucester and our use 
of marine biotechnology. 

The Fish Site featured an article “New test offers 
hope of combatting harmful algal blooms” 
featuring GMGI’s work developing a CRISPR-
based diagnostic test to detect toxin-producing 
organisms in marine ecosystems that can lead to 
the formation of Harmful Algal Blooms (HABs).  

GMGI Press Release “GMGI Creates First 
Genetically Tractable Marine Invertebrate Cell 
Lines” announcing our milestone creating the 
first continuously growing cell lines from a marine 
invertebrate.

GMGI hosted its 10th Annual Science Forum on 
October 23rd at the Cruiseport in Gloucester 
with more than 160 attendees and an exciting 
line-up of speakers including new and 
established leaders in marine science. 

Speakers included GMGI Research Scientist Matt 
Harke, Ph.D., along with speakers from Harvard 
University, Marine Biological Laboratory, Florida 
Atlantic University, University of Massachusetts 
Amherst, University of Rochester, University of 
Washington, Monterey Bay Aquarium Research 
Institute, and Massachusetts Institute of 
Technology. Topics included conservation 
genomics, healthy aging, and environmental DNA 
(eDNA). 

A keynote address entitled “Microbial 
Oceanography Through the Lens of the BIOS-
SCOPE Program” was delivered by Craig 
Carlson, Ph.D., President and CEO of Bermuda 
Institute of Ocean Sciences (BIOS) of Arizona 
State University.

In 2025, GMGI’s Research Team gave 12 
conference presentations, five invited lectures, 
and participated in seven workshops. These 
invited opportunities at prestigious conferences 
and council meetings such as the Plant and 
Animal Genome Conference and the New 
England Fisheries Management Council speak 
to GMGI’s reputation as a leader in the field of 
marine genomics. Below is a selection, to view a 
list of all presentations please click here. 
Regional 
“Novel genetic tools for toxic Pseudo-nitzschia 
detection - recent activities and updates” presented 
by Matt Harke, Ph.D., Research Scientist, at the Gulf 
of Maine Harmful Algal Bloom Symposium in 
Portsmouth, NH.

“Environmental DNA as a biodiversity monitoring tool 
for offshore wind development” presented by Tim 
O’Donnell at the MTS TechSurge: Fisheries and 
Benthic Monitoring meeting at the University of 
Rhode Island Bay Campus in Narragansett, RI. 

National 
“Transcriptomic response of sea urchin coelomocytes 
to UV-B induced DNA damage” presented by Riss 
Kell, Ph.D., Ferrante Postdoctoral Fellow, at the 
Developmental Biology of the Sea Urchin and Other 
Marine Invertebrates Conference in Woods Hole, MA.

International 
“Building an ‘epigenetic clock’: Utilizing DNA 
methylation to predict age in haddock” presented by 
Emma Strand. Ph.D., Research Scientist, at the 
Epigenetics in Marine and Aquatic Research 
conference in Barcelona, Spain.
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The Research Team submitted 22 grant 
applications and was awarded $2.1M for four new 
grants including:
	» Massachusetts Technology Collaborative: “GMGI 

Environmental DNA (eDNA) Center for Ocean 
Sustainability & the Blue Economy”.

	» Massachusetts Clean Energy Center Ocean 
Innovation Network Program: “Catalyzing the Blue 
Economy: Establishing a State-of-the-Art eDNA 
Processing and Innovation Center at GMGI”

	» Responsible Offshore Science Alliance (ROSA): 
“Connectivity and Dispersal of Black Sea Bass 
within Southern New England” and “Developing 
a Species Distribution Model Framework to 
Disentangle the Influence of Environmental and 
Offshore Wind Activity on Pelagic Fish Presence 
in Offshore Wind Lease Areas”.

In 2025, GMGI’s Research Team mentored seven 
interns at our harborside marine research 
institute, including two students from Gloucester 
Biotechnology Academy. These opportunities 
allow students to gain hands-on experience in a 
working laboratory from a science professional, 
invaluable experience before heading off into 
careers in the life sciences. Internships included:
	» Rosa Escalante, Gloucester Biotechnology 

Academy
	» Ashley Hoguet, Tulane University
	» Paige McNeil, Gloucester Biotechnology Academy 
	» Brooke Nye, Harvard University
	» Brianna Perino, University of South Florida 
	» Olivia Simon, Worcester Polytechnic Institute
	» Margo Weber, Smith College

In 2025, GMGI added four new staff to our 
research team:

	» Ann Petersen, Ph.D., Research Program Director 
Ann is a Marine Biologist and Research Program 
Leader with 20 years of experience leading and 
contributing to transdisciplinary and interagency 
teams conducting research on the health of 
aquatic systems. Ann comes to GMGI from 
NOAA’s Northeast Fisheries Science Center, 
where she served as the Fisheries Ecology Branch 
Chief. 

	» Yuan Liu, Ph.D., eDNA Service Platform Manager 
Yuan is a marine molecular ecologist passionate 
about using DNA to unlock the hidden stories of 
ocean life. She specializes in environmental DNA 
(eDNA), a non-extractive tool that can detect even 
trace amounts of genetic material left behind by 
marine animals. Before joining GMGI, Yuan led the 
eDNA program at NOAA Northeast Fisheries 
Science Center.

	» Stephen Treaster, Ph.D., Research Scientist I 
Stephen is a geneticist and bioinformatician 
researching how lifespan has evolved across the 
tree of life and how those mechanisms may be 
applied to extend human health. His lab at GMGI 
mines and compares the genomes of exceptional 
species to discover mechanisms of lifespan 
regulation, then models those mechanisms in 
zebrafish to modulate the aging process. Prior to 
joining GMGI, Stephen was a postdoctoral 
research scientist at Harvard Medical School. 

	» Annie Masterman, Research Associate I         
Annie is a recent graduate from Gloucester 
Biotechnology Academy with a Bachelors of 
Science in Marine Biology. Annie comes to GMGI 
from the NOAA Auke Bay Laboratory in Juneau, 
AK. She has a passion for marine research and 
with a recent education in molecular biology, she 
is interested in exploring the marine environment 
through molecular tools and applying those 
methods to ecosystem monitoring and species 
conservation. 

New Staff
Additions

OTHER HIGHLIGHTS

$2.1M in 
New Grant 
Funding

Mentoring 
Students
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