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The transcripts of 11 classes of neuropeptides, including allatostatin,
tachykinin, sulfukinin, RFamide, SlFamide, insulin-like peptide, bursicon, pigment dispersal
hormone, eclosion hormone, glycoprotein hormone, and calcitonin, were recovered from the Megabalanus

rosa transcriptome and in-silico mining method. Immunostaining of three neuropeptides, SlFamide,
FGLamide (A-type allatostatin) and FMRFamide, reveal the expression of these NPs in the cyprid
larval nervous system. Comparative analyses reveal the conserved amino acid sequences of SlFamide,
FGLamide among crustaceans, but surprisingly mutated NP sequences of the closely related parasitic
barnacle clade. SlIFamide was found to be highly expressed in the cyprid stage of both M.rosa and
the parasitic barnacle Succulina yatsui. These results serve as the basis for the functional
behavioral studies of NPs, especially SlFamide, in the cypris larvae of M.rosa and other barnacle
species.
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There have been some studies reporting the
nervous system of the larval form of marine
invertebrates. These  studies report  the
distribution of neurons in the larval bodies
mainly using neurotransmitter antibodies or
commercially available neuropeptide (NP)
antibodies. But no studies have reports the
distribution of species specific NPs in the

nervous system of any marine invertebrate larvae.

In addition, there has been NO study reporting
the function of these NPs in the behavioral of
marine invertebrate larvae.
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Barnacles are sessile marine crustaceans. They
have free swimming larval stages and the sessile
adult stage. The cyprid stage is the critical larval
stage to the anti-fouling research field, because
cyprids are designated to permanently attach to
rock surface, a process known as larval
settlement. It has been known that cyprid larval
settlement is mediated by a combination of
external physical and chemical stimulus, and
internal neuronal signals. This study targets to
reveal the distribution of specific neurons and
functions of specific NPs in the cypris larvae of
the barnacle Megabalanus rosa, a major
fouling species in Japan.
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This study employs a combination of dry-lab
and wet-lab  techniques.  Firstly, the
transcriptome of M.rosa cypris larvae was
profiled. Using an in-silico  approach,
neuropeptide genes, including the homologous
one and those putative open reading frames that
exhibit the hallmark of neuropeptides (dibasic
cleavage sites, N-terminal signal peptides,
cleavage product of repetitive short peptides),
were extracted. Specific antibodies targeting
these neuropeptides were then produced.
Distribution of the neurons expressing these NPs
were then elucidated using the NP specific
antibodies and acetylated-tubulin  antibody
(targeting all neurons) to immunostain the cyprid
larvae.
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The transcripts of 11 classes of neuropeptides,
including Allatostatin, tachykinin, sulfukinin,
RFamide, SIFamide, three novel neuropeptide
genes, and 6 families of neurohormones,
including insulin-like peptide, bursicon,
pigment dispersal hormone, eclosion hormone,
glycoprotein  hormone, calcitonin  were
recovered from the transcriptome and in-silico
mining method.
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Immunostaining of three neuropeptides, namely,
SIFamide, FGLamide (A-type allatostatin)
and (FM)RFamide, reveal the expression of
these NPs in the cyprid larval nervous system.
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Comparative analyses reveal the conserved
amino acid sequences of SIFamide, FGLamide
among crustaceans, but surprisingly mutated
NP sequences of the closely related parasitic
barnacle clade.
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SIFamide was found to be highly expressed in
the cyprid stage of both M.rosa and the
parasitic barnacle Suculina yatsui.
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These results serve as the basis for the
functional behavioral studies of NPs,
especially SIFamide, in the cypris larvae of
M.rosa and other barnacle species.
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