Jet
=350

um

A B e TR

oA [FEMFE] B & &

SF64E2 4208 (k)

fi#

% EOEE

(&)

A

[RERES

HEBRRTETICRBAZRASC L,

R & o TITE 2 —

HEDRRNDEPD D Z &,

= ORIBERG, HEBRIETHENT 5,

(HEES
BAREH L2 L bbBOTER

REFBOAENH S E CRBMZERLTIRLITEL,
BEANELET S IE0E) THER B
WAhERT L L, |
BEREKE HESS (=HERA) Jtilc1Thsd, 4EZE
WIRET A2 L2 by, RERKITE
RE BRIz TnT,
 BBRBATHCE, AL
CTBHTE,
AlgED HERL-HBRAREAER] &, ﬂ%k&%k@ﬂ?é@f

TRICELSRRSIT

Atz b,

MHEES - HENE

Wbl ALONRHBOTEETLH L,
ﬁ%%%@Al#%OKEE?W@u,% ERRICIE T, mmwfﬁ

BRI
EIEA

P I 4
AN ERIE

I

E ; e ~ -
=1 # B4 s m%ﬁa 1% =
‘ 211 |JKIRAEHEE
gi f}ii’@iﬁi Hf%%% 1, 232
Fe FRIH = 211,212, 221, 222, 231, 2
B R e c—
231 |/kiAE(nEE e
232 |k '

=T 1

N

5




HEES HE%

G BT 2 A

mg&%zn,mazm,%z2m,mzmﬁﬁﬁmg,4ﬁégﬁbfwgbﬁéwo
MR Iy, BIEEE - BE4, HEBEREATHIE,

HREEREA : KikEEZ
FFEOHRICET AU T ORWICEZ RSV,

U)ﬁﬁ@%%®@ﬁk%&ﬂowf,quiﬁ%ﬁmfﬁ%L&éwoﬁﬁéﬁwéﬁﬁ

BEBETS, ¥, FUBERZMERANTHRY, 2k, AVWEFCEITRESCZ

Eo (208

B, O, PURAS, BRGORR, SEIRRS, REERD, RRERRS, SIS, BUZMR, MR

(2) REEDPFMAHIZB T, %ﬁ%ﬁm%k?@k&@ﬁﬁ%%,&@ﬁkﬁﬁﬁ®%@
BEOBREORRINSE—ETHD L END, 2O LD TRINDHIHEIERIEA T =

RMZOWTCEHB L EV, (6 K)

1./5




T EHEL, FTo (1) 26 (3) OMWIZEXRIV,

Gonad-stimulating substance (GSS) of starfish is the only known invertebrate peptide
hormone responsible for final gamete maturation, rendering it functionally analogous to
the vertebrate luteinizing hormone. Here, we purified GSS of starfish, Asterina
pectinifera, from radial nerves and determined its amino acid sequence. The purified

GSS was a heterodimer composed of 2 different peptides, A and B chains, with disulfide

quSS"linkages. Based on its cysteine motif, starfish GSS was classified as a member of

the insulin/insulin—like growth factor/relaxin superfamily. (A) The cDNA of GSS encodes

a preprohormone sequence with a C peptide between the A and B chains. Phylogenetic
analyses revealed that starfish GSS was a relaxin-like peptide. Chemically synthesized
GSS induced not only oocyte maturation and ovulation in isolated ovarian fragments, but
also unique spawning behavior, followed by release of gametes shortly after the
injection. Importantly, the action of the synthetic GSS on oocyte maturation and
ovulation was mediated through the production of cAMP by isélated,ovarian follicle cells,
thereby producing the maturation—inducing hormone of this species,yl—methyladenine. In
situ hybridization showed the transcription of GSS to occur in the periphery of radial
nerves at the side of tube feet. Together, the structure, sequence, and mode of signal

transduction strongly suggest that GSS is closely related to the vertebrate relaxin (B).

M. Mita et al. (2009) A relaxin-like peptide purified from radial nerves induces oocyte
maturation and ovulation in the starfish, Asterina pectjnjfb;a. Proceedings of the

National Academy of Sciences, 106, 9507-9512 X ¥ —¥R&ZE LHHE, ,
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An early event associated with the enlafgement of the oocyte is the appearance of

cortical alveolikA)\that fill the periphery of the oocyte and this stage was also termed

as “primary vitellogenesis” . Cortical alveoli are membrane-limited vesicles of

variable size that stain with dyes for protein and carbohydrates(®). They appear in

proximity to Golgi complexes that were shown to participate in the synthesis of their
contents. As the oocyte grows, cortical alveoli increase in number and size, filling

the oocyte cytoplasm. Cortical alveoli are eventually displaced to the oocyte periphery

during the late stages of oocyte development, due to the centripetal accumulation of

yolk proteins(C). The content of the cortical alveoli is released to the egg surface

after as part of the “cortical reaction(®” at fertilization. This release leads to

the restructuring of egg envelope proteins forming the chorion.

Early studies on hypophysectomized* fish led to the idea(E) that the transition of
primary ococytes into secondary growth (initially the accumulation of cortical alveoli)
was dependent on the presence of the pituitary. Detailed studies on the endocrine changes
associated with the primary-secondary oocyte transition are largely lacking, as are
experimental approaches to determining the role of pituitary and ovarian factors in
regulating this transitibn.

hypophysectomized®: TEMAEIRE L7
Lubzens et al. (2010) Oogenesis in teleosts: How fish eggs are formed. General and
Comparative Endocrinology 165, 367-389 % b —¥okZs LHHE,
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