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Food security presents a significant challenge on a global scale today. This urgent
issue is heightened by rapid population growth, changing climate patterns, and the
unsustainable exploitation of our natural resources. In this context, cephalopods— a group
of marine animals that includes squids, octopuses, and cuttlefish—have emerged as one of
the promising solutions to this. These marine organisms thrive in various coastal and
oceanic regions and demonstrate remarkable adaptability to changing environmental
conditions.

As traditional fish stocks decrease due to overfishing and the impacts of climate change,
cephalopods present a practical alternative protein source that could help the global
demand for seafood. Their rapid reproduction rates, fast growth and relatively short
lifespans enable them to flourish even in fast—changing environmental conditions. Given
their critical role as a food source for both humans and other marine life, my research
focusing on squid biology and ecophysiology is crucial for advancing the sustainability
of fisheries and a way to contribute to enhancing global food security. Specifically, I
focus on the trace elements in the hard structures of squids, which reflect individual
life histories related to migration, habitat changes, and growth. Thus, in addition to
promoting sustainability on a larger scale, this would also indirectly support the
livelihoods of coastal communities that rely heavily on these marine resources for
survival.
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Ms. Pepino majors in marine biology and conservation, particularly focusing on
understanding and protecting Japanese precious corals—Corallium japonicum,
Pleurocorallium elatius, and P. konojoi. These species are both ecologically vital and
economically significant, supporting traditional crafts and fisheries in Japan, particularly
in Kochi Prefecture. Recognizing the challenges posed by declining populations and
inadequate management practices, she is committed to developing sustainable solutions to
safeguard these unique marine resources.

Their research addresses critical gaps in the physiological ecology of these corals through
advanced transcriptomic, textural, and geochemical analyses. A notable achievement is the
publication of their transcriptomic analysis findings in a high-impact factor journal,
underscoring the scientific importance of their work. This study uncovered sex-specific gene
expression during gametogenesis in C. japonicum, identifying key genetic markers for sex
determination and offering valuable insights into oocyte proliferation and male cell
adhesion pathways. These discoveries have practical applications for restoration techniques,
such as transplantation and artificial fertilization.

Further research incorporates skeletal and geochemical analyses to investigate growth
rates and environmental influences, directly informing sustainable harvesting and
conservation. This interdisciplinary approach seamlessly links scientific discovery with
practical application, ensuring the long-term health of these precious corals and the
communities that depend on them.
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