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1. 00O

gboboooooboooboooboobobooboooo, boboboboboooboo, oo
gbobooooobooboboboooboobooboooboboboobooobobobOobo
gooooo, oboboboboooooboobooobobobob, bboooobobo
goob, oooboobobobobobooooboobobobo

11 000

gbobo, cobooboboboboboooooobobobobooboobooon
gbobooooooobooboboboo, obobooobobobo, boboobooobobo
gooooooooboobobobo, boboboboboboboooobooooboo o
o, booooooooooobobooo, boobobooboo, oboooboo
(Germinal vesicle, GV) 000UOO0O0O0O0OO0O0O, 000000 UOOOOOOOOO
00000oo, 0000000000000 U0DO0ORNADODODOODODOO, DOODOO
gbooooooboboboboooboobobobo, oboooobobobobo
000000 (ooo) oomRNAOOOCOOOOOOOOOODOOODOOO, OO
gooooooooooobooboobooboboobooobooboobooboobooobo,
gbooooooboobobobooooboobobobobooboobooboo, obo
0000000000000 0OU, DDUDDoDUOoOoOoOO0 (full grown oocyte)d
gooooooooobobobobobo, bobobobobobooooooboo, obo
gbooooooooboob, bobooooobobooboboobooobooooboobo, bobo
goooooooo, boboboboooboooooboooboo

1.2 Do00O0ooooooo

goododdo, oo Dbobboobobooo, oo
DOoooooooO (Test cell; TC) OO0 DOOODODDODOOOOODOODOOOO
oo ooo, ooooo, od (Chorion) DOOO TC, DO0OOOOOOOO
(inner follicular cell; IFC) OO0, 00000 OO0OOOOOOOOO

goodoodoodo, oooooooooo, Dooooooooooboooooon
0000 primary follicular cell (PFC) D0 0DO0OOO0OOO0OODOODOODOOO PFCO
OTCoOIFCOOO0OO0OO0U00OO0O0ODOUOUOOOODODOoUOUOOoOODoOO, TCoOoOoOoOo
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O, I[FCO0000o0UoUoooooo IFCO, DO00D0ODODO0DODO0OO0OO, COoODoOo
000000, D0o0000oo00bOOo0U00o0o0O0ooDoOoooo, IFCOOOO0DO
O outer follicular cell (OFC) DO OOO0 OFCOOOO0OOOOOOOOODOOOO
O, 00000 TC, IFCOUOU0DOOU0U0DO0OOUDO, D0D0DO0OoOooogao

1.3 ODo00oooooooo

g, boooooDoDobboboooooo
dodoooooooo, ooooooooobo, bbobooooobooooboooooaoao
0000, 000000 DoOooogn (pre-vitellogenic oocyte/Stage 1), 0O OO0 OO
Oooooooooo (vitellogenic oocyte/Stage 1), OO OO OO0 O0OOO0OO0O0O0O
DO0o0ooooooooon (post-vitellogenic oocyte/Stage 1) OO O OO0 OO0O0O
(Cowden, 1961; Kessel, 1983; Swalla et al., 1991; Prodon et al., 2006)0

00000000, 0000000000000 00o0o0o0oo0o0OOon Sugino O
(987 O, 000000 Ciona savignyt 000000000000 0OCOO00OOO
000, d00d0o00o0o00oo0D0o0oO0onD OO0 Mannid (1994 O, 0000
Botryllus schlossert D0 00000000000 0DO0OD0O0OO0ODOOOODOOOO
doddooooooooooo

goooddd, oo, DDLU LDUDbDbDDbDDbDbOD DO, ODDOO
o000, DodUdoDesite 0000000000 0DOCO0OOOO0OOOODOOOO
0000000000000, SuginodOOO Ciona savignyt0J 0000000, O
0000000 Ciona intestinelis0 00 0000000000000 OO0ODOOOODOO
dojdoooooooooooooo, bbobobooobobooboooboboo, oooa
doddooooooooooo

2.00000

21 OO

Oo0oooooO0 (Ciona intestinalis) D000, 0000000 OOOOODOOO
gbobooooobooboboboooboobooboooboboboobooobobobOobo
gooooooo8OODODDODDODDODDODODODODODOD

2.2 DAPIOO

000000, 0000000000 0oooooOo 10000000 ooooon
oo, s00booooo, woooooog, sbobooooooog, 1wnoooo
goboobooobooobobooooboo, bobooboobobO0emb DOOOOO
oooooooooo0o0ooOooOoDo0OoOoooODoOoOO, PBSTOOOOO, 2.0ug/ml
DAPIODDOOOOOOOOOOD

23 0000
Jooooo, 0O0OmmOO0O00OO0OO0OO0O0OODOO, 100000000000000000
ooooooooooo, Dooooooooo  (BDH, England; Steedman, 1957)
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o000, OymO00000000000 00000 Blocking One (Nakarai tesque,
Kyoto, Japan) 0 1/1000 O O O O anti-a -Tubulin clone-DM1A (CLT9002 : CederLa
ne, Ontario) 00 OO0 ODOOO0OOOO Blocking One 0 1/1000 O OO O FITC-
Goat anti-mouse IgG+M (H+L) (A-108FS: American Qualex, San Clemente) [0
000, 00000ooo0odo DAPIODOOO, O0O00O00O00O0

24 0000

DAPIOODOODOOOOOOOOOOO BIOREVO BZ-9000 (Keyence, Osaka) 00O O
O0O0oo, o000 BIOREVOOOOOOOOO (BZ-HIM, Keyence, Osaka) 000
googogo

3. 00
31 0D00U0UO0O0O0OUOOOODOUOOOoUDOoOO

gobobo, ooooboooboobobobooooooobo, obboboobooobooo
O000o00o00ooO0o0oooooUooooooooooooO (Fige DO

gboobooooooobobobobobooobooon

ooooooooog, 10060eml ODOOODODODO0DO0DODO0DODOOOOO, PFCO OFC
ooo00o0000o0oO0o0o0oDUOUOUOU0PFCOOOOOOOOOOOO, ODOOOOOO
00oo0oooooo0o0, 0D000D0ooDoo0U0O0ooDoDoOo0oDOoooooo OFCO, O
oo00o0o0o, Joooo pFCO0DO00O0OOOOOOOOOOOOODOODOOOOO
0000000000000o0O0000oUU0 (ulo3km) DOOODDOOOOOO
gooooooooobo, obboooooboobooboboboboooo, obobo
gooooboOoO0OOOO0ObDOODOOLDOOGVOOO, DObDoODDOODD GV O
gbobooooog, oboboboooooboooboobobooboooooobooo

00, 0000000000000 000D0DO0O0O (MOsoD60km) OO, ODODODO
o000 orCoO0o0ooOoO0opoUooOOooUooOoo0PFCOODDDOOOOOODODO, O
gbooooooooboob, bobooooboobooobobobooboooobooooobobo
000000, 0000000000000 PFCOODODDOODOUODOOODOOOO,
PFCOCOOOOOOOOOOOODOOOOO, DOODODODOODODOOOO, OOOOO
gbobooooooobob, booooooobooboboboobooooo

gboboooooobooboboboboooooboooboon

oooooooog, 6007eml D0O0OD0O0DODOOOODODOOOOO, OOO PFCO
0000000000000 000000000 DAPIOOOOODODDODODODODOO
o000, DoO0O0ooo pFCOOO0OO0OOODOOO, DOODOOOO, ODOOOO
oooooOoOoooOoOo, PRCOCOOCUOOO0OOOOOOOOOODODOOOOOOOOO
ooooooooO, 000000000 OFCO, 00000000000 D0OOODODOO,
gboboboooooogo
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OOoooooIFCO00OD0O000

oooo0oO0OD0O00, 509wml 00000000O0O0D0O000, 00000 TCO,
000 IFCO00D00000D0000000000 TCOO, 0000000000 PFC
0000000000000000000, 00002000000000 TCO, OO
000000000000000000000000000, TCO0O000000000
0000000000000 00, 000000000, TC000000000000
0O0000000000000000, 0000000000, IFCO000000000
000000, 0000000000000000000000000000O, 000
000000000000000000, 000000000, 00000000000
00000000mOO000000000000000000, 0000000000,
0000000000D00000 (Fig. 2B)0 00000, UVOOO (360/40nm) O
000 DAPIDODOOOOOOOOOODOOOODO, DAPIOODOOOOOOODO
0000, 0000000, 000000000000000000000000C

gboobooooobooboobaon

oooooooog, 010emd DODODOO0DUODODOOODODODOOOOO, ODOOOO
O00000oooooooooo (Fig. 2D)Y0 00, OODDODOOOO 0ODODODOODOOO
ggoooboooobooboooo, bbooooboboooobobooooboobooooboboooooboboo
goooooo, bobobobooobooooobooboboboooooobooooob,
gbooooooooboboboooobooobooobobobob, oboboooobobo
b, boooobobdoboboooobobobobobobooobooobOobo
ooooooO0lemO, DOOODOO0O0OO, DOODOOODOODOUODOOOOO TC
0000000000000 oooooooo TCooooooo, DoDooooooO
ooooooooo, TCooooooOooOoOopoooooo IFCO OFCOOOOO,
gboooooooboboo

gboooooooon

goooooooo, 1000130umf0 DOODODODODO, GVOOUOOUOOODOODODOO
goboooooooboobooobooooobooboooboboboboooobo, bobobo
00000 (Prodon et al, 2006) 000000 O0OOOOOODOOO, ODOOOOO
gbobooooooboo, oboboooooboobooobooboboob, oboooobobo
doooooooooooooooooooo TCo, DoooooooooooOo, O
gbooooooboo, oboboooboobobobobobooboboboboobOobo
gboboooooooboboboobo, bobobobobooobooooo

00, 0000Oooo IFCO0O00DODODO0D00DDDODO0OD0DO0ODODOO0DODOD, ODOO
gooOooOoOoooOoOoOoOpoOoOo IFCOODOOOOOOOOODODODOODODOOOOO
o0o0, ooooOooOOoO IFCOOUOODOOOODOUOOOOOODODOODODOOOOO
goo

gboboo, oooboooboobobooboooooo, bobob, boooooboo
orCcouooooooo
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gbobooooobo, boboboboooooooobobobobooboo, oo
0 (14/239) OO0OO0DOOOO, OOODODOOOUODOOODODOOOOUOOOOD

32 D0O0OUUOOUOUODOOUOO

gbobobooooboooboooboobobobooooo, oboboboboobooooo
ooooooooooo, Joooooooo0oOooooooooooooooo (o
290 0000000000000 LO000O000ULD, DUODDLDODULODOOODUOOO
(Fig. 3), 0000000000000 O0OOOODOODODOOOOOD OOOOOOO0O0O0
O000000O000oooOo0428um, DO0O0000O069.5wm, OO00OOO89.0um,
ooo00oo0O0%9%m, O0D0O0O0O0O1023m 0000 000O0O0OOOOOOOOO
goboooooooobobob, boboboobobobobobooobooooobobo
oooooo, Fig. 30o0oooooooooOooooOoO, Dooooooooooo
goooooooboooooboooooboooob, bboooooooboboooobooboo
goooooooooboboboooooooobobobooboooboooooob,
gbooo, cobobdobobooobooboboboboobooooo

33 0DoOoooooo

0oooooooooooooo OFCooOObOOO, DOoOo PFCOODOO TCO
I[FCOO0D0UODO, 00000000 Oo0oDUooooUooooooO (Fig. HO
O000oooooooooi000D00 PFCODODOOOODOD DODOOO, PRCODODO
oooooOoO0o0o0oO00oOoO0OO0, D0OoOoOooUoooooooooo, PFCOO0OOOO
oooooO0oOoooOoOoO0O0O, DOooOooOO, PFCOOOOOOOOOOOOOO,
00000ooooooo00oooooooo00, D0DoDoo0U0oooo PFCOODOODOO
oooooooOooooooooo TCOo IFCOoODbobooOoooo, oo, TCOO1/10
gooo IrFCO0000O000O00O0ULOUOOUODUUUL, PFCODOOODOOO TC
OIFCoOOO0O0, DODDO TCO IFCOODODODDODDODODODODDODODODODODOO, DODOO
oooooooo, TCo IFCO0DOUO0OOU0O0ODOU0OODU0DOODODOOUOOUOODO
PFCOOOOOOOOOOOOOOOUOOO, DOODUODOOUODOOOOODOO, O
O000o0o0ooooo TCo IFCO0OO0DO0ODODU0OODU0ODODOOODOOOO
go

34 0D00D0D00OO0OO0OO0O0O000000 e-TubulinO00O

000000000000000000000000000000000000000
000, OeTubulin00000000000O0000D000O0O0000000000O
0000000000, 0000000000000000 PRCO TCOO, 0000
0000000000000, 0000000000000000IFCO00, 0000
000000000000000000D00000, 000000000000 PFCO
00, 0000000000000000000000000000, 00000000
0000, 00000000000000000000000000000000000
0o (Fig. 5)0
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4. 00O
41 SuginoOOOOODOOOODOO

Sugino O (1987) O, OO0 OO O Ciona intestinalis 0 00 0O O Ciona savignyt
0000, 000000U00oo00D0o000o0o000Do0oooooooooood4o
O6em OO0, 00000000000 00D000D000O0O0O0O0O0O00O0O dark cell
OO0Oclear cell D0 OO0 000OO0OOOO0O0DO0OOO0ODOOOOOOODOOE0O80
ym0, O0000000OO00DOOO00OO0OO0OO, OO0ODO PFCO OFCOODOOOO O
J0o00oooooooooo8nYymioo, PPCOODOOOOOO, O0OOO0OODOO
Oooo0ooooooooogoolemd, OOODDOOOOO PFCOODOOOOO
oooo, DoooDo PFCO TCO, DOO IFCOOOODOO0DDOOODOOODOOOO
o010 140em 0, OODOOOOO0 TCOOOODOOODTCOOODOODOOODOOO
odooooooo, IFCOoo0uooouooooooooooooooaon

J0o0oo0o0odoo SugnoDODOD0ODODOODODOOOOOOOO, Suginod OO
doddddooooooooooooooooboooooobooooo, boooooaoaa
oo, oooooooooooob, bbbobbobbobbobbobobooooooad
googo

SuginoO0O0OO0DO0OO0O0D0OO0O0OO0OO0DOO0OOODOOOO, DODODDOO0OO0OODOOOO
gooobooooooo, bbb boooobbboooubbooog,
D00 PFCOOO0D0OODUOODOODUODUODUOODODODD SuginodOOOOOOOOO
0000000, Ob00000o0000odooooooooboooooooo, TCo IFC
oo oooobobbbbo, bbobboboboboboooood
0J0000D0o00od0oodooooo0oOooog, SugnodOoooooooQ,
dddddooooooooooooooo

42 DO0OOOOOOOOOO

00000000, D0O0OD0ODO0OO0ODO0OODODODODDODODODOOOOOOOOOO Ciona
intestinalis0O0O0O, OOOOOOOOOO, DOODODUODODODOOODOOO, ODOOO
gbobooooobobobobooobooboobooobobobooboooobooboobOoDbo
gooooooooob, bobooooobobo, oboboboooooooo, bo
gbooooooboobobobooobooobo, bobobobooobooobobobobo
oo

gobobobooooboooooboob, booooooooboboboboobooobooo
ooooo, boooOOOOOOOO0O0OO0O0, DOOODODODODOoOoOoOooog IFCcOoO
oo, booooboobobobooboobooboooboboooboo, boboobobo
gbooooooooboobobobob, obobobobobobooooboooDoobOobo
oooO0oo TCoUoooO, 00000000 oooUoooooLoooooooooo
oooo

5. 00O
gbobo, ooboobooobooboboooooooobobobobooobooo, o
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gboboooooboobobobooobooboboboboboobooobooboobOoDbo
goboooooooobobob, boboboobobobobobooboooobOobo
gboboooooo, oboboboooobob, boboobooobooobooboobobo
gbooooooo, oboboboooooboooboooboobooboooooobooooon, bo
goooooodooob, bobooooobooboobobobob, boboooobobo
ooo0ooO0o0o0o0oOo0oOoO0oO0oOoOoo0U0O0, DO0Oooooooooooo, PFCOO
ooo0o0o0o0, D00D0OUU0DODUUUOUUOO TCooo IFCOoUUUUOOoOooog
gooooooooboobobob, boboboobooboboboboobo, bobobo
gbobooooooobobobobobb

6. OO

goboooobooobobo, obboobobooobboobooobooboboon
(NBRP) ODO0O0O0D0O0OCOOOO0ODOODOOOO0DOOOUOODDODOODOUOODOOOO
gboboooooooobobobobobooboobobobo, oboobooobobo
gboooooobooboboboobooboboobobobo, bobooboobobo
gboboooooboobobobooboobooboobob, boboooobooobooobOobo
ooo0oo (2009—2014) DooOOO0OOOOOD OO, DODDODOODOOOOODOOOD

goog
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Fig. .000000000O0000000000000000000000000000
00000000000000000000000000 (A) 000000000
000D000000000000(B) 000000000000000000000
000 (C) IFCO00000000D0000D (D) 0000000000 (UOD)
00000000000 (B) 00000000000000 Bar, 50umd

TC. CH IFC OFC

Fig. 2.00000000000000000 (A) 00000000 DOO0O0ADDOODOO0
000 00o0o0oo0ooooooooooOoOoOoOoOoOO, ooOoo PFCO, OOO
J00o00o0ooooooooooUo OFCO0OOOOOO0OnD (B ooDOoOoOoOOO
000 RBO00O0O00O0O00o00ooO0ooO0, O000o0o0ooooooooo
JoTCOUoooooOooUo IFCOODO0O0DUDO0ODOO0O0D0DUDOOOOO0O
0,000000 B,00)0000, TCOODODODODODODDOODOOOD OC, O
0O000CH, ooo oo, IFCOoODOooooo, IFCOOD0OO0Do0oooooon
Bar, 10um (AOOO B), 50um (A'OD0 O B)O
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Fig. 3. 0000000000000 0UO0OC0OOOUOOUODOOODOOOOUOOOUOOOU
gooobooooboooodoboooooboooobooooooboobooooo
goooo, boooboooooooooooooOoooooooooobobooon
oo, 0oboooooboooooooboo, ooooboooooobooboooo
gooooobooooooooooooon

1400
[ ]
1200
P <o
([ )
__ 1000 ® 4 oo
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~ 08
2 2 o
ﬂ 600 0 e lFC
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% 400 Y ° +
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Fig. 4000000000 0000000000000000 PFC (@) O TC (0),
IFC (0) 000, 0000000000000000, 00000000000
00000, TCOIFCOOOODOOO (¢) 00DDOOOD
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Fig. 5. IFCO00 e-Tubulin 0000 (A) 000000000 IFCOOOOD OOOOO
OPFCODOOO, DOODOOOOOOOODOOOOODODOD (A)DDDDDOO
000, 000000000000000 (A, A;; D0) 0000000000
0000oooOo0o0ooo0o0o0oooOoOoooooOooooD B oooooo
ooo IFCOooooooooo, TCooUuooo IFCOoO By DOoOOOO
oooooooooooooooo (B, By OO0O) 0 ADOOB, O0OO0O0OOC
A000 By, e-Tubulin 00000 A0DO00O By, DAPIOOO OC, 00000 TC,
0o0ooooooooO, Dooooooo IFCOooOoOoOo Bar, 10umO
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Abstract

The ascidian egg is a typical example of a mosaic egg, and has been proved
to have some localized maternal factors including the muscle determinant, macho-1
mRNA. The analyses of how these maternal factors could be prepared within the
egg are important not only for revealing the mechanisms of the oogenesis but
also for understanding the mechanism of the early development. In this study, we
described the morphology and the proliferation profiles of the accessory cells
surrounding the oocytes in the ovary. Moreover, using the accessory cells as the
morphological indices, we made a new criterion that we could easily and clearly
discriminate the oogenic stages under light microscopy.



