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Introduction

The Atlantic sea scallop, Placopecten magellanicus, is the largest wild caught scallop fishery in the world (~*S450 million United States dollars).
Scallop habitat range has been shifting northward as water temperatures increase, and recent research suggests that growth slows as ocean
acidification (OA) intensifies. Population genetics are important to understand the capacity of an organism to evolve to long-term ecosystem-
scale changes. Preliminary studies suggest that there might be genetic differentiation between southern and northern populations of sea
scallops. We propose to build and annotate the chromosome-scale genome for P. magellanicus to serve as an open-source reference for
fisheries management. Wild sea scallops were harvested across a latitudinal gradient from the Northeast US Atlantic to investigate genetic
variation between populations. Sea scallops from 2 different populations were exposed for 2 weeks to two different temperatures (9°C and
15°C) and two different OA conditions (ambient and ~150 patm pCO,). Hemolymph and gill samples were taken to understand how each
populations respond to changing ocean conditions. Through a combination of manipulative experiments and -omics, we can start to understand
the capacity for the sea scallop to evolve and adapt to long-term ecosystem changes.

Methods

PROBLEM: Population genetics are essential to improve the
predictive accuracy of risk assessments, identifying selective genetic
regions that may permit sensitive species to adapt under long-term
ecosystem-scale change

SOLUTION: We funded assembly and annotation of the P.
magellanicus genome and employed multi—omics resequencing of
different populations and under an experimental challenge

APPROACH: Wild juvenile sea scallops spanning the Northeast US

were collected (Fig. 1) for population genetics and a subset were i | ‘
_ ye Photos: (right) Madison Meier (Hurricane Island Center for Science and Leadership) scuba diving for wild scallops in

exposed toal4 day Chal_lenge' Chose.n COI’]dItIO.nS. r_epr.esel."lted the May 2025. (left) Wild collections targeted juveniles 1-2 years in age. photo credit: Hurricane Island Staff

current summer and projected warming and acidification in the

GoM (Table 1).
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Table 1. Seawater chemistry from experiment challenge

Synthesize the full-omics suite
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High High 13.3+0.3 7.70 £ 0.01 856 +27 ° gene EXpFESSIOH

High Low 13.6 £ 0.3 7.77 £ 0.03 746 + 55

Low High 93203 784007 687+ 43 ..to determine the contribution of genomic (adaptation) and non-genetic (rapid acclimation)
Low Low 94 +0.2 7.83+0.09 612 + 33

regulation of gene expression under warming and ocean acidification.
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