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Control mechanisms for egg buoyancy in marine teleosts
and their ecological role

Takahiro MATSUBARA

Egg quality is controlled by a variety of factors such as physiological properties of eggs, maternal influences like en-
docrine and nutritional conditions, timing of ovulation and spawning, genetic factors, etc. and affects adaptability of
eggs and their hatched larvae to environment. Among these, buoyancy of eggs in marine teleosts is one of an important
factor which insures survival of developing eggs in oxygen and food rich surface water layer. Specific gravity of egg is
mainly controlled by oocyte hydration being caused by a limited yolk proteolysis during oocyte maturation. In higher
taxonomic members of teleost, three types of vitellogenin (Vg: egg yolk precursor protein) have been discovered. Two
of them are the major Vgs (VgA and VgB) having complete domain structure and the minor one is an incomplete Vg
lacking phosvitin domain. Vitellogenin A and B play distinct roles in regulation of egg buoyancy through unequal pro-
teolysis of their product yolk proteins into free amino acids which are the major osmotic effecters for oocyte hydration.
Thus, with respect to buoyancy of marine pelagic eggs, specific gravity appeared to be controlled by the ratio of accu-
mulated VgA vs. VgB in oocytes and the ratio is so far genetically controlled.
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BERE0 ROV V%5 2 & ARSI IR0 HRIN , pESR
EHRRTIHEANL V. T L ABADGA DT R
SLWHLFEE FER O T4 & DIZ, PRI OIRERFGEIZPE S
WEk (over ripen) R ABMERLD 728 D FILE V OFESHRHE
R, 728505430758, BRATIAKIEZ S
BEOCBSAMEE 55> T 5, FRIGHESLEMOKA 5 H
KT, FRIRENAEEICE T 5 [IVE | dEERIZOVWTO
WIEAED 5N T OB DD, MEAIZAMI LIz kxL
Rk ->TW5h, ZZTIOETIE, HRRTALNRS [H
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3720 OB &R L 720,

2. [BRE] &IDFdEit
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ENCEE A e T 2. 205 BIIOKE XII{FAD
RIEREREY A ZE LA L, RN KZ WINE & AR5k
IZHEAITH B EH5Z 50T 5 (Brooks et al., 1997; Green,
2008). L2 L, BlE FCRIND AN & 2 AEFRANDEE
FanweTa2MEe s s, -, HADOHERIZBIL T
IRl OF OB K D & REIZPEINREERD & 5 Bifan 5 pE
A ENZINOIF D BIVER I WEFEZ S5 TS (Bro-
mage and Cumaranatunga, 1988; Trippel, 1998; Vallin and
Nissling, 2000) . FEPEUNF I, IR % Bl 5 P53 ik
RPLELTNDZ R, R KE S UNBEERIC MBI LR
BOZADZNZ LB ENZORERTH 5 & PREI TN
3.

—77, PEONBREEDZALICE B 22T 2OMHE L LT,
PR EE OO0 L E 2 5. HA fHOIN Z
NS DPEAMN E N2 BREKIS U THSIISELS », 5
WIS HINL & 22 2 PREEMETN (pelagic egg) & PR TAMEIN (de-
mersal egg) (ZKH &N D, FHEMINO L 3l
KEFU»RRENILEL § 75 ZTNZTNOM B 5 A
RREDS RT3 2 PEIRIG O BREGI 258 U 7= B OY 4 s A T
5. Txbb, NOFEHIIMEICHE SN, 51220
FEDPEIN DL RRZ LI 5 TR T S BREIKO LIS
WG L TS DEYP D 5. Il G HliE L F o 2 W0 At-
lantic cod Gadus morhua THA 5 3 % (Nissling and Westin,
1991). 73 F o 7 WO MEERERIIK) 12-15 D fized TG
SYOWFHETEINL |, FEINEOBREZILE D & O KDFHAD
WEEZ I TCENET S, —J, O AKOKE IR
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V2% (Thorsen et al., 1996). # L 4 JATOEEREH» 5
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~ A 7 ¥ Sardinops melanostictus, 7 7 Anguilla japonica
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h5., EEHHEOINCADL NS N, ke v 22E
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N5, TREEEIN & YOEON & oy 2 D BRI ZE B IHAE T 20
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78~V AT Verasper moseri DINETZ RS T H O YR
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al., 1999; Reith et al., 2001; Sawaguchi et al., 2006; Finn, 2007;
Amano et al., 2008; Reading et al., 2008). Z 5 L7z@&% kM
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N33O Ty = V(AT 2F(ET % (Matsubara et
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N 51X % 72, Finn and Kristoffersen (2007) (2 & D VgAa,
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Fig. LIZHEEO YTy = = VRO % V3712 &
% YN PV ERE R O R A 2R L7z, VgA & VgB X
YT R ] % 58 C CUNREIaNIC I D A £, 3O I
a8y (VERET Y VI dipovitellin, & A EF
phosvitin, X— &% o B’-component) 257 fif & AL TIUNE
K (yolk globule) PIZERIE 5. WASKAIZIZ VeA,

VgA VgB i iﬁ
( ) )

510 kDa (540 kDa

LvA - derived lipoprotein
(330 kDaT‘
VgB LvB PvB BcB LvB ° % 090,
Oo
—————t = e §8%,008
(540 kDa) (400 kDa) (170 kDa) e ®% o0 20
vgC LvC LvC Free ing acids
OO (©)
(350 kDa (350 kDa (350 kDa) A Ogg ;
LVA:LvB=2:3 ,
Diameter 1.75 mm
LvA, LvB>LvC Weight 2.92 mg

Diameter

1. 09 mm
Weight 0. 66 mg
Water content 68.8%
Free amino acids 3.1 g

Water content 91.2%
Free amino acids 46.0 pg

Figure 1. Dual-Vg control system for oocyte hydration in barfin flounder Verasper moseri. Vg: vitellogenin, Lv:

lipovitellin, Pv: phosvitin, f3,: B’-component.
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T B AR IEZICRED T 5 TS LR S
5. 7z A2, KDIEIRE OO FEINBREC AR g 2 7=
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VgA, VgB, VgC Z R E R T 5 720 O Ryl R A R
Z Mugil cephalus (Amano et al., 2008) X~ # 7 (Sawa-
guchi et al., 2008) THE. SN2 &n b, ThZhOET
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