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Frontiers in Squid Reproduction: Prospecting for New Antibiotics
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Background
any strains of diseasecausing bacteria have
become resistant to
antibiotics, leading those in the
medical profession to search for
new sources of drugs.
Although most antibiotics have
been derived from terrestrial life, it is
the marine world that may provide
the pharmaceutical industry with the
next generation of medicines. The
biochemistries of seemingly simple
marine organisms such as bluegreen algae, sponges and squid are
inspiring new ideas for drug
development.
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The Project
Marine biology professor Dr.
David Epel of Stanford University
was funded to study the antimicrobial properties of coatings on
squid egg sheaths. Recent studies
have shown that female squid
inoculate their eggs with a paste that
protects the eggs from fungi,
bacteria and parasites during their
one-month incubation on the
seafloor.
It is hoped that these protective
coatings work through biochemical
pathways that have not been seen
in terrestrial animals. Such compounds offer the best defense
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against a growing number of antibiotic-resistant diseases.
In previous Sea Grant research,
Dr. Epel’s laboratory isolated two
novel types of bacteria—a
Shewanella sp. and Roseobacter
sp.—from the eggs and accessory
nidamental glands of the California
market squid (Loligo opalescens).
The accessory nidamental glands
are reproductive organs located
beside the egg-producing
nidamental glands. They also harbor
a dense bacterial community that is
secreted onto the eggs. These
bacteria are collected from seawater
by female squid.
In this project, Dr. Epel and postdoctoral researcher Dr. Todd Ciche
continued their examination of these
protective bacteria, using a molecular technique that allows them to
identify all the different types of
bacteria present on squid eggs.
Using this new technique, Drs.
Epel and Ciche have discovered
about eight previously unknown
kinds of bacteria in the egg sheath
of the market squid. The researchers have also succeeded in growing
most of these new bacteria in
culture. In earlier experiments, they
were unable to do this.
The Findings
Only one of the 10 bacterial
species was shown to produce antibacterial compounds. Based on this,
the scientists hypothesize that the
group of bacteria work in concert,
communicating through chemical
signals, to produce antibiotic and
anti-fungal compounds. Thus,
although most bacteria may not
directly produce protective compounds, they may play a key role in
signaling other bacteria to produce
them.
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In subsequent experiments, Drs.
Epel and Ciche have characterized
the bacteria in the egg coatings of
two other species of squid—one
native to Hawaii and the other native
to the Mediterranean Sea. Although
the squid species have geographically distant ranges, their egg
sheaths contain several of the same
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bacteria found in the sheaths of the
California market squid. The finding
suggests that these common
bacteria are involved in a common
biological process, and that the
bacteria and their protective function

have remained unchanged during
the many millions of years it took for
the different squid species to evolve.
Drs. Epel and Ciche’s future work
will focus on isolating and describing
the antibiotics present in the egg
coatings. They also plan to study the
communication mechanism among
the different species of bacteria.
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California Sea Grant is a statewide, multiuniversity program of marine research, education, and outreach activities, administered
by the University of California. Sea Grant-sponsored research contributes to the growing body of knowledge about our coastal and
ocean resources and, consequently, to the solution of many marine-related problems facing our society. Through its Marine Extension
Program, Sea Grant transfers information and technology developed in research efforts to a wide community of interested parties and
actual users of marine information and technology, not only in California but throughout the nation. Sea Grant also supports a broad
range of educational programs so that our coastal and ocean resources can be understood and used judiciously by this and future
generations.
The national network of Sea Grant programs is a unique partnership of public and private sectors, combining research, education, and
technology transfer for public service and dedicated to meeting the changing environmental and economic needs in our coastal, ocean, and
Great Lakes regions.
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