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Differentiation and maturation of sea urchin gonad

Keisuke YAMANO, Takashi TODO, and Kazuhiro Ura

Abstract The process of differentiation and maturation of sea urchin gonads were studied at the
molecular levels with the aim of controlling gonadal maturation. To find germ cell-specific makers,
genes for vasa, PL10 and nanos were cloned. RT-PCR and /» s/tu hybridization demonstrated that
vasa and nanos genes were specifically expressed in germ cells in both sexes. Then, expression
levels of those genes during embryonic development were measured by real-time PCR. Transcripts
for vasa were accumulated in unfertilized eggs as a maternal factor whereas the expression of nanos
gene enhanced during embryonic development. An ovary cDNA library was screened to find genes
expressed with a stage—specific manner during ovarian maturation by the combination of EST and
microarray analyses. Further analysis by real-time PCR on selected 18 genes demonstrated that
15 genes increased in their expression levels in the ovary during oogenesis. These genes encoded
a component of cortical granules, cell division controlling factor, growth factor, enzyme, sperm-—
activation factor, unknown products, etc. We discuss about perspectives on the control of sea urchin

maturation in relation to our study.

Key words : sea urchin, gonad, differentiation, maturation, vasa, nanos.
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D SZREEIR D DRI B AR O T
ERLEREIZB T 2 M AIXIF & A EE, PGC 4R
BRSO AL REIE 15 OB IBIRPERE I C TR SN D Z &b
(Houk and Hinegardner, 1980) . 3k, KA ZHH 9
T 2 R0, 16 MR R AR S /N
RS, AEGEMAAZ R b EE AR H Ao TN Dk
EZ BN TWAH (Ogawa, et al., 1999; Ransick, et al.,
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ZAVETU =HIC BT D ARG AR AT S (D
WA B DR OER BN B %N TEZ0iE, £
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ER, RERERO—DELTEZBND,
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DWW TCiFvasa B L Wvasa ERIL 77 I U —IZ@T 5
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TYNT 2y = DX T D K BARF ORBLE

vasa

PL10
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vasa & nanos JBAR-1- 1L IR A B 2 SRR Tl
WEBLATRD HALIZDS, IR OET & & HICHBLT
FIE Y A LTI REIE TR BUL A S e o Tz,
—J5. PL10 8157 & UV AR AR oA A 72 IR REM AR C oD
BIEBLDNGRD > T2 23 AR L 72 IREMIIE C 6 55\ I8
DB DT, KR TORBE T OFBUIR A
Ko REM IR 7 & O A FENEIC O Z588D B L7223, nanos
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Nnanos

Fig .1. /n situ hybridization of sea urchin ovary (upper figures) and testis (lower figures) at stage 2 (early
gametogenesis) with antisense probes of vasa, PL10 and nanos cRNAs. Scale bars indicate 10 um (ovary)

and 50 pm (testis).
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Fig .2. Anti-Vasa immunohistochemistry of sea urchin gonads. Scale bars indicate 50 pm.
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Fig .3. Histological sections of the ovary (upper figures) and testis (lower figures) at different maturational stages.
Stage 1, immature; Stage 2, early gametogenesis; Stage 3, mid gametogenesis; Stage 4, late gametogenesis; NP,

nutritive phagocyte.
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BFEATA R T A FICEEY| LTl SH7- cDNA
~A a7 A RERL, FvE AV TEREWCSE S &
IR HED RSB DAL DOWEEE A AT LTz, & DRI D,
AR HED LF Lz 16 #8151 & s 1
ELTEAT,

WNTZINHER IBBEFIZONT, LV IERMIZ
BETRBEEZHETES U 7 VZ A4 APCRIEEZH
W, RN G I E TORIG R EOZ L
ZER L, FORE, 15 s T 13RI B
IRTPHRBENFE D Z EBMHER SN, 2 b DR
FBLFN D D HER S AL D EEMIZ I, TR 2 X7
AR S SR E R -, BRRT-, BER . RIS BR -,
KO E DI ENEFEN TN (table 1),
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U =R HATIC T T & B8, EEROBHAERE
H|ITHRD TR, FOERIFIAIL, KMo L
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Tablel List of genes highly expressed in the ovary during oogenesis

Function in . . Expression ratio™*

Homologus gene sea Urchin 00cytes Fold induction* Female / Male

beta 1.3-glucanase digestion of fertilization envelope 22.10 14.87
sperm-activating protein activation of sperm mobility 1044 61.44
fibropellin-1 precursor component of hyaline layer 9.46 66.81
cyclinB maturation promoting factor 840 9.55
dynamin MYP receptor 6.08 no data
HeEL-1 component of hyaline layer 3.68 9.77
18kDa cortical vesicle protein - 6.71 42.84
epidermal growth factor Il precursor - 17.63 4214
fucosyltransferase 1 precursor - 398 12.13
hypothetical protein XP_846215 - 481 3141
hypothetical LOC752503 - 441 51.84
hypothetical LOC577181 - 3847 57.88
unknown 1 - 6.07 46.08
unknown 2 - 495 9.36
unknown 3 - 4.01 24,61

*, Expression levels of each gene from stage 1 to 4 were measured by real time PCR, and normalized to the level of
GAPDH. Fold induction was calculated as a ratio of the highest level during cogenesis (stage 1 - 3) to the level at

immature stage (stage 1).

** Expression levels were compared between both sexes by the microarray analysis, in which target genes were

prepared from males and females at the stage 2.
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