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Biochemical characteristics of yolk proteins in Japanese eel
- involvement of selective yolk proteolysis in modulation of

egg buoyancy -

Takahiro MATSUBARA", Tadashi ANDOH", Nobuyuki OHKUBO?,
and Sayumi SAWAGUCHI"

Abstract Maturation-associated hydration via controlled proteolysis of yolk proteins
is the main event in cytoplasmic maturation of oocytes in marine pelagic egg spawn-
ing teleost.  Failure of such the event likely reflects low fertilizability of eggs and
high mortality of embryos. To improve "egg quality" of Japanese eel, we tried to
elucidate biochemical characteristics of yolk proteins and their molecular alterations
during oocyte maturation. Three forms of vitellogenin (Vg) appear to exist in Japa-
nese eel, including two types of complete Vg (Vg1 and Vg 2) and phosvitinless Vg
(PvlVg). Thee classes of yolk protein which are derived from the Vgs play distinct
roles in regulation of oocyte hydration through selective proteolysis in oocytes under-
going oocyte maturation. The regulation system of oocyte hydration in Japanese eel
is unique and completely different from those in teleost members of higher taxa, eg.
Acanthopterigii. We discussed here the characteristics of yolk proteins and their pos-
sible roles in regulation of egg buoyancy, with respect to improvement of egg quality

in the Japanese eel.
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Fig. 1. Flowchart describing molecular alterations of vitellogenins and vitellogenin-derived yolk proteins dur-
ing vitellogenesis and oocyte maturation in barfin flounder, Verasper moseri (modified from Matsubara
et al., 1999). Vg: vitellogenin, LvH: lipovitellin heavy-chain, LvL: lipovitellin light-chain, Pv: phosvitin, Bc:

B'-component, Ct: C-terminal component.
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Fig. 2. Three forms of vitellogenin genes and their deduced protein structures in Japanese eel.

Vg: vitellogenin, PvlVg: phosvitinless vitellogenin.
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Fig. 3. Flowchart describing molecular alterations of vitellogenins and vitellogenin-derived yolk proteins dur-

ing vitellogenesis and oocyte maturation in Japanese eel.

Abbreviations are same as Figure 1 and 2.



v+ FINEE Y oo DAL

BN & vy REALERNC O L, Z OfERAFig. 3
KHY &0k, vFrFoEAELHMOo~Y 47
(Matsubara et al., 1999) & 7 A4 b /¥ — F
(Hiramatsu et al., 2002a) &\ - 7ol gl %2 A3
AL U < R ICIREE & oy DORM &
sz, LorLluss, <= vihvEEolss,
Vg AL VgBItHIRT 20085 5 /¥ 0 2T AATH iR L4y
352 & T BKEEREL THRNZHELTWS
M, vFFOBERTNEFIRKELEL>TVWETLE
MEASINITI > T&E e VA TIRRT MU FSIRE
DOYITIE, WKD I DRBETE LAKNT & L TVgAH
KROUE 5 vy DK ET I/ BETHREL, —
HCMFEERFOREEE L TVgBHKDOIIE ¥ /¢
7%ﬁﬁﬁéo:n*ﬂtf¢fﬁﬁiwﬂ&vg2
ICHRT 2008 & v ORTHRE N HITKE 180E
WiZR SN, WIFNBLVLEPvO—EaB L Beds
DMREOHR LI >TWBEEEZOLNS (Fig. 3, TO
TV SOMBEYI O T I/ BEEFEL KBS
EROWERERE I —HT 5, COTEMDE, vF
FTORBINADOBICIE Y v s 2R L, WiET
I/ BBoBEne X 3iREFEO LEEFHE L TlRK DX
Bo—E L TWEH, 2 MEOVegElEH 7 3 /T

49

BOPFHICHOW I VEAAFEORMEVWZ S, TDT
L3, vHETHOSNTY 3 IO EETEE &~ 2 5
LH, EELATELHVWSLNTWAVgA, VgBick
% [Dual-Vg system] DR ZHDIc&DTH 51]
fetEZ < S b E B,

< v 77 OUIRHIlE O &R I, D Ry v
N R BESR D TR IT AR TS DR AR R PN o R AL,
D HFTYYBRED Y vy DREEEFIC K BN Y
Yoy DWERET X BANDE, 3) ERET Y RER
BE FRRT &3 IR~ 0 Tk, 4) Bokic &
TEALLIzA A vN5 v 20FE, 5 FIRHIENOR
REBERITPE S BIgEk DRl Ay, 6) JIREHIEN @ diitkAl &
G v g SR O RNEEALE Vo f, TR DB
ERIAL TEEC 2 [THHIAEORMKERE] trhrb b &
OO TEMBHRELI RO NS (Fig. o vFFITBL
Th, KR CTHRIKRBINCINEE s v ¥ 7 DSOE L,
WEET 3 EEASEEING B T EMIEE SN LT En D,
YE-RERAE N C (3 AL O B E O AR C > T
2b0EEZONG, TOTFOERADZTRTNICE
BE< OBEEETR, TNOOEMTSH 35 v/3 70

%

_

WTWd, o T, ThoDthongFnhhd £

BEL 7 UE, &5\ e

Hormonal cue
Activation of proton pump
= Acidification of yolk globules
Actlvatlon of specific protease
. proteoly3|s of yolk proteins
Generatlon of free amino acid
. ydratlon of oocyte
Control o‘f ion balance
* Fusion of yt{lk globules

= Neutralization of inner pH

Low quality egg

TE554 I v IBEZE

Fig. 4. Possible degradation mechanism of egg quality caused by incomplete cytoplasmic maturation of

oocytes
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