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Environmental change:
Storms and new diseases.




Scottish Shellfish Sector Resilience
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Potential ... and limitations of science

Models are only as good as the underlying data,

Molecular tools don’'t change husbandry overnight,

Funding is a bottleneck.

Science can’t remove uncertainty, but it can help us manage it
better.

f You can't
Measure t,
You can't

“If you can’t
measure it,
you can’t

mprove [t \ manage it”

(William Thomson, Lord Kelvin) Peter Drucker




Innovation to Implementation at home
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Innovation to Implementation at home

* Monitoring Microbes:
— Microbiome mapping
— What is a healthy/unhealthy microbiome profile?

Home Solutions * Technology Microbiome News Contact

Proactive Disease Prevention
with Aquatic Microbiome Data g e ;
proving their worth among early aquaculture adopters - in

Take control of disease with the most comprehensive particular RAS operators — according to Matthew Pope, founder
microbiome data in aquaculture, powered by metagenomics.

The only way is Esox

Next generation sequencing technologies and metagenomics are

and managing director of Esox Biologics.

48 & by Rob Fletcher
Y Senior editor, The Fish Site

Total Microbiome Analysis

The Technology The Microbiome Contact us

Total Microbiome Analysis

Our Disease Prevention Solutions



Innovation to Implementation abroa
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Innovation to Implementation abroad

+ Selective breeding programmes:
— Sydney rock oyster (Aus) [growth]
— Pacific oyster (France, NZ, China) [growth, disease resistance]
— Greenshell mussels (NZ) [growth, heat tolerance]
— Hong Kong oyster (China) [growth, disease resistance]
— Hard clam (USA) [disease resistance]
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Innovations at home — genetic selection

« Selection in native (flat) oyster for growth and Bonamia resistance

Genome-Wide Association and Genomic Prediction of
Growth Traits in the European Flat Oyster (Ostrea edulis)

Carolina Pefaloza Agustin Barria* Athina Papadopoulou’ Q Chantelle Hooper™
Joanne Preston® Matthew Green® Luke Helmer*** Jacob Kean-Hammerson*
* Jennifer C. Nascimento-Schulze*® Diana Minardi® . Manu Kumar Gundappa’ ' Daniel J. Macqueen'
John Hamilton” Ross D, Houston™ o Tim P. Bean's!
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e g ¥
_| 2
ORIGINALARTICLE 6 open access | @ @ '
A single genomic region involving a putative chremosome o

rearrangement in flat oyster (Ostrea edulis) is associated with
differential host resilience to the parasite Bonamia ostreae

Inés Martinez Sambade, Adrian Casanova. Andrés Blance, Manu K. Gundappa, Tim P. Bean,

Danls! | Macqueen, Russ 0. HoUSton, Antonis villalba, Manuel vera ... See all authars - 3
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Sambade IM et al. Evol Appl. 2022 Jul 21;15(9):1408-1422. doi:
10.1111/eva.13446.

Front. Genet., 15 July 2022, Sec. Livestock Genomics
Volume 13 - 2022 https://doi.org/10.3389/fgene.2022.926638




Innovations at home — pathogen identification

Aquaculture Reports
Volume 39, December 2024, 102480

5

)))

Scottish oyster mortality event and
association with Vibrio aestuarianus

Tim P. Bean 2 &, Hannah Farley, Jennifer Nascimento-Schulze, Tim Regan
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Innovations at home — pathogen detection

Incubation/
\Qua rantine extraction

Filtration DNA gPCR Result Decision /

SAIC



Innovations at home — pathogen detection
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Innovations at home — pathogen detection

' ~1 ml of ) '
sediment
Oysters held collected j . Lysate passed
overnightin through 1 um filter
aerated Sediment added to and DNA extracted
SeawaLer Lysis Matrix A tube for using M1 cartridge

mechanical disruption

TagMan® qPCR for
o Bonamia ostrea detection Extracted DNAis
/ using Biomeme Franklin® added to PCR

assay tubes -
et el Ll
Presence of Bonamia ostrea _
determined by gPCR results
vV

Aquaculture
Volume 5989, 15 April 2025, 742153

Non-invasive detection method for Bonamia
ostreae infected Ostrea edulis
Tim Regan °, Lavanya Vythalingam 9, Jennifer Nascimento-Schulze °, Owen Paisley ®,

Alain Karmitz ¢, Nuala M. Hanley < William G. Sanderson ¢, Tim P.Bean© 2 &




The Valley of Death

Innovation Valley of Death

Public funding Private funding
(R&D, Universities) (For-profit companies)
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The Valley of Death

 Most often, academics can come with an idea...

« ...butit’s rarely possible (or appropriate!) for scientists to take these
ideas through to commercialisation following publication.

Innovation Valley of Death
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Systemic problems and frustrations
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Systemic problems and frustrations

* Funding tends to favour “blue sky” work, not applied solutions.
— Fundamental questions about the mechanics of life itself...

— Academic pursuits — not always directly linked to a real world
application.

OGN



Systemic problems and frustrations

K
= We just need
one more
extension...

« Researchers face their own challenges:
— limited resources,
— slow regulatory processes,
— short-term projects.

 These barriers make it difficult to carry science through to tools
the industry can use.



Scientists...

e ...are generally happy to tell people everything they know and enjoy
hearing questions.

e ...are open to approach by email (and sometimes even by phone!).




Scientists... -

e ...are generally happy to tell people everything they know and enjoy
hearing questions.

e ...are open to approach by email (and sometimes even by phonel!).

e ...often have easy access to (smaller) funds that can be used for
“Pilot Experiments” (e.g. diagnostics).

e Big projects, however, take months or years to build.

e Bridging the gap from “Pilot Experiment” to “Big Project” is where
Pls spend most of our efforts...

e These make careers, fund our labs and Uni’s, and can have the
biggest impacts...IF they are successful.




Roslin Reports...

The Grower January 2025 - 10 —_— —_

Summary of results from the survey featured |
I . inJuly issue L

j | Kallen Sullivan, Ambre Chapuis, Tim Regan and Tim Bean ' |

..................... S [ :
] Oysters in Edlnburgh cont !_..iﬁ.;.._..l.._cl..uﬂ.sl._.._. ................................. :._.._..I_:

. The Grower July 2025- 6 |
| Th1 I :
. ; . 8 |
i I Summary of Presentations from World '
. Workshop assess” o410 hppyambis o Aquaculture Society Triennial Conference in

. mussel populationi i ri e New Orleans, USA 2025

: | equivalent to the tenure track in the USA system)

d is a highl titive s. Funded b; . . o o . . . .
| e ToaBin\Aoiticte, st fher” Uriensly. of Tim Bean, Ambre Chapuis, Jiaqi Wang and Zexin Jiao, The Roslin [
Institute, University of Edinburgh report

. " . i the Roslin Institute at the University of
Tlm Regan, RDS'II"I |ﬂStIlutE, u Edmburgh applicants have to undergo a very

| . rigorous selection process. This applies to both
. . -1 lhc candidate, of which there were 60 in this
round, and also to the topic they plan to research.

Jildou Schotanus and Jacab Cappelle of 1] Tomadal e e ey ul h

: ,_“.-annmmn —tonk . advantage _of —lhf—Nﬁdi Tim Regan’s arca will be shellfish immunology
| : and how benefits can accrue between salmon/
N shellfish culture and seaweed/shellfish culture.
. I N SA Baltl m o re 204 This effectively means that research input from
|- Roslin on farmed shellfish has doubled. Bruce
. I Whitelaw, Director of the Roslin Institute said
| - “The app of two new 1

q group :

. | Tlm Bean and Hannah Farle‘ I;:g;rs iﬂ 'l‘(‘oslm mcludmg Tlm Regan who \:):xl: |
! | Edlnburgh) ‘Jh':b"‘“f commug)cnl 10, suﬁporéu;g a?uaculturc Pictured above; before their presentations, from left, Prj‘ |
H | through cutting ecge research anc. Cevs opment. Bill Sanderson , Dr Tim Regan and singer, Gareth Jone :

i ! We will hope to hear more of Dr Regan’s plans in a
N - future issuc of The Grower. Tim Bean also added
| : The end of March marked the 115th annug “There may be future ecvents like this....we are

. of the National Shellfisheries Association in | currently trying to plan out how we can make it work
| ¢ Maryland. The conference was well attended| ™ °erlocatons:
: | first time the association has met since the be
| + the pandemic. Over the course of the contbrcri
: ! range of different species were covered |
|+ oysters, mussels, shrimp, clams, scallops, sea
the Maryland famous blue crab. |
| The meeting opened with an interesting ;
Marissa Bass of Yale University. She added a|
clement to the meeting with presentation of |
publication *Conchophilia: Shells, Art and C J
Early Modern Europe’. This kicked the confer
a good start and a range of varied talks span1
genetics to life on the tan’n followed across lhﬁ
daws

There seems to have been an cxplosnon 0| Pictured above; D Tiin Regan explains some of the work This summarises key presentations from the World Detection of spat

i Sosin David Ernst (Bigelow Laboratory, Maine): dC\clopcd
hatcheries in the USA in thc ast tcw Years, V... tseuarpdoine.an shellfish nich mashe fanilior tadhose— . . Aquaculture Society 2025 Triennial; the largest global
LA T g S e ) P ol et B ot i s By i iy i, 2 aquaculture conference, which occurs every three years. environmental RNA (eRNA) assays to detect M. edulis I
= b_‘ﬁli e _.I.h.r" [ - SR S S Mg o ae o larvae in seawater based on_gene expression specific to -

who led the audience in an oyster song!
Photo credit IHBmu|

Pictured above from left; Zexin Jiao, Dr Tim Bean, Jiaqui Wang, Dr Ambre Chapuis and Dr Tim Regan |
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To make the most of the science:

« Science won’t save us on its own.
It takes efforts of growers, scientists, and regulators combined to
ensure the discoveries and innovations will translate into practical
tools that support the long-term resilience of the industry.

« Government and stakeholders need to back translational funding
Moving from promising science to real changes on farms.

« Scientists need to stay grounded
Engaging directly with industry to keep our efforts relevant.

« Growers — keep talking to scientists!
Don’t wait for us to come to you.



Confronting Challenges in the Shellfish Industry:

Skills for Effective Research Communication and Engagement

Confronting Challenges in the Shellfish Industry Workshop #2:

Skills for Effective Research Communication & Engagement

Oban, Scotland | 30 September - 1 October 2025
Hosted by the Roslin Institute, University of Edinburgh
in partnership with the Association of Scottish Shellfish Growers (ASSG)

Are you a UK-based early- to mid-career researcher working in aquaculture, marine science,
environmental policy, or science communication?

This in-person workshop, focused on building your science communication and engagement skills,
is a unigue opportunity to expand your professional network, engage directly with the UK shellfish
industry, and explnre how ynur research can help shape public understanding and perception of
shellfish p and

Following a highly successful workshop in 2024, the 2025 edition of the annual Confronting
Challenges in the Shelifish Industry workshop will continue to build bridges between academic
researchers and industry professionals. Participants will benefit from structured support in
developing skills essential for writing. ive research prop fellowship icatit and
designing and delivering activities to promote their research to stakeholders and the public - all of
which are valuable for researchers seeking to create impact within and beyond academia.

Day 1|30 September 2025, 12.00 - 21.00 (includes lunch & networking dinner)
* Welcome and networking activities
* Discussion of current industry challenges and research
opportunities in shellfish farming
*  Facilitated sessions on science communication and
public nt skills and ing your )
message

Dny2 | 1 October 2025, 09.00 - 11.30, prior to ASSG conference
Group collaboration session to generate ideas for
effective engagement with the publn: and/or |ndusl.ry

- id: on building par ps and P rong
proposals for future funding and research impact

= Preparation for engagement with industry and policy
stakeholders during the ASSG annual conference

This workshop is funded with generous support from the
Association of Scottish Shellfish Growers and the Roslin Institute,
University of Edinburgh via a BBSRC Institute Development Grant.
Spaces are limited and the application deadline is 11.59pm on
22 August 2025,

EI Interested in attending?

THE UNIVERSITY of EDINBURGH | Biotechnology and
The Royal 09 Schoc I WROSLIN Biological Sciences
of Veterinary Stuies Research Council

. Scanthe QR Code or apply here:
https://forms.gle/2jzSzgeQuatRaDeT?
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