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Because tunicates form the sister group of vertebrates, studies of tunicates are essential for
understanding developmental and evolutionary mechanisms of chordates. This project is purposed
to support tunicate researchers all over the world through collection, storage and delivery of
transgenic lines and wild types of the representative tunicate, Ciona intestinalis. We have collected
and store 134 transgenic lines that include marker lines expressing fluorescent proteins in the

tissue/organ specific manner and mutant lines that are essential for elucidating functions of genes.
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All of these transgenic lines were created in Japan, suggesting the uniqueness of this resource
project. The information of the transgenic lines has been databased and open for researchers from
our website. We delivered the lines 155 times to users in this five year. The transgenic lines have
enabled researchers to carry out unique researches, including the first report of genome editing in
Ciona, construction of nervous system and digestive tubes, knockdown of maternally stored
mRNAs and so on.

Another important project is about wild types. Without this resource project, researchers
have to collect Ciona from the ocean. This is not easy for researchers living far from the ocean, and
the collection is dependent on the seasonal conditions; in several seasons Ciona becomes
uncollectable probably because of inappropriate temperature for Ciona. Therefore, experiments are
frequently interrupted. We cultivate Ciona in order to achieve constant provision of wild types to
researchers almost throughout the year including summer season when Ciona is barely present in
the natural condition. Every year we provide over 30,000 animals to users. This resource has
become inevitable for the tunicate community. With our wild types, 10-20 manuscripts have been
constantly published in a year. The manuscripts include the descriptions of the evolutionary
mechanisms of chordates, molecular mechanisms of the nervous system construction, cell cycle
regulation during development, cis regulatory mechanisms of gene expressions conserved among
chordates, self-recognition mechanisms during fertilization and so on.

A major issue of tunicate researcher community is the absence of the standard wild type
strain that assures reproducibility of experiments. Our project has proposed two possible solutions
for this issue. First, our wild types are derived from the closed colonies, meaning that they are
propagated by crossing inside the populations while minimizing outcrossing with another
population. This enables to restrict the genomic variations in the populations in order to achieve
more reproducible experiments than those done with animals from wild spontaneous populations.
The other solution is the establishment of inbred lines. By repeating self-fertilization, we developed
inbred strains. The genome of one strain was sequenced, to reveal their isogenic genome that is
about 25% higher homozygosity than those of wild populations. The genome sequence showed that
the locus responsible for the self-recognition kept its variations among alleles, suggesting the
possible cause to allow repetitive self-fertilization. We wished to establish this inbred line as the
standard wild type; however, the strain became very weak due to inbreeding depression, and finally

we failed to achieve it.
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