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In general, fish serum including eel serum contains high concentration of lipoprotein,
particularly high-density lipoprotein (HHDL). It is well investigated that the role of HDL in human
is a reverse cholesterol transport. However, if fish HDL plays only a role as a reverse cholesterol
transport, the reason for high concentration of HDL in fish serum is unclear.

This study revealed that a novel function of eel HDL is a promoter for vitellogenesis and this is
performed through the incorporation of HDL into a liver by interaction of HDL binding protein
(HBP) and ganglioside of HDL.

Primary cultured hepatocytes prepared from eel with intraperitoneal injection of estradiol (Ez)
bound to HDL 3 times higher than hepatocytes prepared from a control eel. Furthermore, when
Bz and HDL were added to cultured hepatocytes, vitellogenesis increased remarkably compared
with control. It was revealed for the first time that IHDL stimulated vitellogenesis in eel liver in
the presence of Ee. '

It 1s reasonable that HDL affects through HBP in plasma membrane of liver. ¢cDNA of vigilin,

which is known as HBP, was cloned from eel liver. However, the deduced primary structure didn’t
have properties of membrane proteins.
In human, it is well known that apoAl, which is a main protein component of IIDL, is a ligand of
HBP. Then it was investigated whether apoAl, apoAll or ganglioside GM4 becomes a candidate as
a ligand of HBP. The ganglioside purified from eel HDL was identified as GM4 by following
evidences, composition of N-acetylneuraminiec acid and galactose as a sugar chain,
correspondence of purified ganglioside and its lyso form to authentic GM4 and its lyso form on
HPTLC, and mass spectrometry analysis by TOF-mass.

A ligand for HBP was investigated by two methods. One was binding experiment of FITC-HDL
to cultured hepatocytes. The other was ligand blotting by FITC-HDL after SDS-PAGE of plasma
membrane proteins prepared from isolated hepatocytes. Several results were obtained as follows.
OFITC-HDL binding to hepatocytes was inhibited by an excess of non labeled-HDL. @
FITC-HDL incubated with anti apoAI antibody or anti apoAll antibody bound to hepatocytes
without any inhibition. @FITC-HDL incubated with GM4 bound to hepatocytes much more than
FITC-HDL did. @An excess of apoAl or apoAll had no effect on FITC-HDL binding by ligand
blotting. ®FITC-HDL incubated with GM4 bound plasma membrane proteins of 80kDa and
64kDa much more than FITC-HDL. ®Binding of FITC-HDL incubated with GMI to HBP was
remarkably inhibited by ligand blotting. These results strongly suggest that GM4 of HDL is a
ligand of ee]l HBP.
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