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INTRODUCTION

Pinna nobilis, the noble pen shell, is a Mediterranean endemic bivalve closely associated with Posidonia oceanica seagrass meadows. Historically, it was

highly valued for both its shell and the production of byssus (or sea silk), a rare and precious textile material. This long-standing exploitation contributed
to a significant population decline, prompting its legal protection under European legislation in 1992 (Directive 92/43/EEC). However, since 2016, Pinna
nobilis has been facing a new and severe threat in the form of Mass Mortality Events (MMEs), driven by a combination of pathogens and environmental
stressors. These events have drastically reduced its distribution, leaving only a few remnant populations in isolated refuge areas. In response, several
European conservation projects have been launched, including the LIFE PINNA program, alongside various local efforts. Within this context, the present

study aims to: 1) reconstruct the population dynamics of Pinna nobilis from the Pleistocene to the present, and 2) assess the impact of environmental and

anthropogenic stressors on the species’ recent history.

Figure 1. Pinna nobilis

MATERIALS AND METHODS

A total of 667 mitochondrial COI gene sequences were analysed, including 119

newly obtained in this study from specimens collected between the 1700s and
2024. Thanks to the standardisation of a DNA extraction protocol applied to

byssus gland fragments, we successfully retrieved genetic material from

historical samples sourced from private and museum collections around
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Sant’Antioco Island (Sardinia, Western Mediterranean). This allowed us to
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CONCLUSIONS Figure 4. Network analysis
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Despite strong environmental and anthropogenic pressures, including recent MMEs, the mitochondrial genetic variability of Pinna nobilis has remained consistently high over time.
While natural bottlenecks may promote the selection of adaptive genetic traits, those of anthropogenic origin randomly reduce genetic variability, potentially leading to the accidental
loss of traits associated with the species’ resilience. The presence of resilient haplotypes and the high mitochondrial genetic variability observed among surviving individuals highlight

the urgent need to protect even small remnant populations to ensure the survival of the species.
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