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Regulation of folliculegenesis by brain/gut peptides in Ciona intestinalis
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In this study, we identified a receptor for Ci-GALP, which is an Ciona intestin
ortholog of vertebrate galanin/GALP. We also localized the mRNA ofreceptors for Ci-GALP, cionin, and
GrRH, respectivly. RNA-Seq follwed by real-time PCR for the Ciona follicles treated with each peptide
revealed the gene expression profile. Moreover, the inhibitors of the regulated gene product suppress
follicle grwoth in a ligand-specific manner. Taken together, these results substantiated the essentila
molecular mechanisms of Ciona follicle grwoth regulated bu brain/gut peptides. These are the first
reports on the biological roles of these brain/gut peptide in the ovary in an organism.



(GNRH)

HPG axis

peptidomics

Ci-TK
test

cathepsin D

Ci-NTLP6

Ci-NTLP-6
FTOP 6o

cathepsinD T
chymotrypsin T
arboxypeptidase B1 T

SRRz R SRS T

Ci-TK  Ci-NTLP6

HPG axis

RT-PCR
1-10,13-17,19-21, 23-25

Y
cionin, Ci-GALP, Ci-NPY

RNA-Seq
1)
(2
©))
(4)
cionin Ci-GALP Ci-NPY
RNA-Seq
PCR
cionin Ci-GALP Ci-NPY
HPG axis
(1)Ci-GALP
Ci-GALP
Kawada et

al 2011



CDNA

— BXfE
— FHiE

F R (AUC)

FEEER
HHERER

Test

cDNA  HEK293

Ci-GALP

Ci-GALP
)
in situ hybridization cionin
Ci-GAL GnRH
cionin stage 111
CI-GALP
GnRH Stage 11 i
cionin

RNA
(I11lumina Hi-Seq 1500) RNA-Seq
11
[ 'I.E ' 10 (10 101
Rt
cionin
PCR cionin
Wnt

GnRH  Ci-GALP

cionin GnRH Ci-GALP

11
1.  Sekiguchi T, Kuwasako K, Ogasawara
M, Takahashi H, Matsubara S, Osugi
T, Muramatsu I, Sasayama Y, Suzuki
N, Satake H. (2016) “Evidence for
conservation of the calcitonin
superfamily and activity-regulating
mechanisms in the basal chordate
Branchiostoma floridae: insight into
the molecular and  functional



evolution in chordates.” J. Biol. Chem.

291(5), 2345-2356.
10.1074/be.M115.664003.

doi:

Murata J, Matsumoto E, Morimoto K,
Koyama T, Satake H. (2015)
“Generation of Triple-Transgenic
Forsythia Cell Cultures as a Platform
for the [Efficient, Stable, and
Sustainable Production of Lignans.”
PLoS One. 10(12), e0144519.

Matsubara, S., Kawada, T., Sekai, T.
Aoyama, M., Osugi, T., Shiraishi, A,
Satake, H. (2016) “The significance of
Ciona intestinalis as a stem organism in
integrative studies of functional evolution
of the chordate endocrine, neuroendocrine,
and nervous systems.” Gen. Comp.
Endocrinol. 227, 101-8.

Osugi, T., Son, Y.L., Ubuka, T., Satake,
H., Tsutsui, K. (2016) “RFamide peptides
in agnathans and basal chordates.” Gen.
Comp. Endocrinol. 227, 94-100

Satake, H., Koyama, T., Bahabadi, S.E.,
Matsumoto, E., Ono, E., Murata, J. (2015)
“Essences in metabolic engineering of
lignan biosynthesis.” Metabolites. 5,
270-290.

Nagasawa, K., Osugi, T., Suzuki, I,
Itoh, N., Takahashi, K.G., Satake, H.,
Osada, M. (2015) “Characterization of
GnRH-like peptides from the nerve
ganglia of Yesso scallop, Patinopecten
yessoensis.” Peptides 71, 202-210.

Natsume, S., Takagi, H., Shiraishi, A.,
Murata, J., Toyonaga, H., Patzak, J.,
Takagi, M., Yaegashi, H., Uemura, A.,
Mitsuoka, C., Yoshida, K., Krofta, K.,
Satake, H., Terauchi, R., Ono, E.
(2015) “The Draft Genome of Hop
(Humulus lupulus), an Essence for
Brewing.” Plant Cell Physiol. 56(3),
428-441.

Okazawa, A., Kusunose, T., Ono, E.,
Kim, H.-J., Satake, H., Shimizu, B.,
Mizutani, M., Seki, H., Muranaka, T.
(2014) “Glucosyltransferase activity
of Arabidopsis UGT71C1 towards
pinoresinol and lariciresinol.” Plant
Biotechnol. 31(5), 561-566.

Bahabadi, S.E., Sharifi, M., Chashmai,

10.

11.

o

N.A. Murata, J. Satake, H. (2014)
“Significant enhancement of lignans
accumulation in hairy root cultures of
Linum album using biotic elicitors”
Acta Physiol. Plant. 36(12),
3325-3331

Kamiya, C., Ohta, N., Ogura, Y,
Yoshida, K., Horie, T., Kusakabe, T.G.,
Satake, H., Sasakura, Y. (2014)
“Nonreproductive role of
gonadotropin-releasing hormone in
the control of ascidian
metamorphosis.” Dev. Dyn. 243(12),
1524-1535.

Kurihara, M., Shiraishi, A., Satake

H., Kimura A.P. (2014) “A conserved
noncoding sequence can function as a
spermatocyte-specific enhancer and a
bidirectional promoter for a
ubiquitously expressed gene and a
testis-specific long noncoding RNA.” J.
Mol. Biol. 426(17), 3069-3093.

3

86 2015. 9.17-19

« )
85 9.11-13

N
17 International Congress of
Comparative Endocrinology 7/15-19
(Barcelona)
Differential regulation of GnRH
signalling cascades via
heterodimerization among multiple

GnRH receptor palarogs in the ascidian,
Ciona intestinalis.
Satake"  (Selected Talk) _

www: sunbor.or._jp

SATAKE, Honoo)



@

®
KAWADA, Tsuyoshi)



