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Exhaustive Analysis of New Hydrophobic Peptides Derived
from Soybean Protein with Bile acids Binding Ability
and /n vivo Analysis of Peptide Activity

Satoshi NAGAOKA"

Faculty of Applied Biological Sciences, Gifu University, Gifu 501-1193

ABSTRACT

This experiment was designed to identify peptides which have bile acid-binding
ability from soybean beta-conglycinin. In this study, we used a peptide array
to evaluate the bile acid-binding ability of peptide derived from soybean beta-
conglycinin (hydrophobicity > 0.8). In the peptide array, bile acid-binding ability was
evaluated by the binding ability of taurocholic acid and fixed peptides on cellulose
membrane, then binding peptides with taurocholic acid were detected by the first
antibody of bile acid, finally the antibody-taurocholic acid complexes were detected
by the second antibody. We found some bile acid binding peptides in this screening.
In this context, we selected IIKLAIPV, IFVIPAGY, VVFLASVS to evaluate bile
acid-binding ability and micellar solubility of cholesterol in vitro using soystatin
(VAWWMY) as a positive control. VVFLASVS had higher bile acid-binding ability
in vitro than did other synthesized peptides. VVFLASVS had significantly lower
micellar solubility of cholesterol than did other synthesized peptides in vitro like
cholestyramine as a positive control. In rats, intestinal cholesterol absorption was
significantly decreased by the administration of VVFLASVS. Thus, we found that
VVFLASVS significantly decreased micellar solubility and inhibited cholesterol
absorption in rats. Soy Protein Research, Japan 14, 48-52, 2011,
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Fig. 1. Bile acid binding capacity of peptides by
peptide array. Fluorescent intensity of
taurocholic acid binding to overlapping
peptides 8 residues in length, covering B
-conglycinin o subunit, a' subunit, B subunit
(Sequence is selected 8 residues with more
than 0.8 hydrophobicity). The sequence is in
numeric order from left to right. The sequence
VAWWMY or GGGGGG described in the figure
is the positive control or the negative control.

Binding ability with taurocholate (%)

None CTH VAWWMY — GGGGGG IFVIPAGY IIKLAIPV  VVFLASVS CHOLESTYRAMINE

Fig. 2. Bile acid binding capacity of peptides.
Peptides (IIKLAIPV, IFVIPAGY, VVFLASVS,
VAWWMY, GGGGGG), casein tryptic
hydrolysate (CTH), and cholestyramine were
compared for their alnity to **C-taurocholate.
Each value is expressed as means + SEM
(n=3). Means with dilerent superscript letters
are significantly diCerent (p<0.05) by Duncan's
multiple range test.
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Table 1. EQect of the Infusion of Cholesterol Micelles
Containing VVFLASVS, VAWWMY on the
Distribution of [*H]-Cholesterol in the Serum,
Liver and Intestine of Rats"?

Control VVFLASVS
%

VAWWMY

micellar solubility of cholesterol (%)

00

VVFLASVS CHOLESTYRAMINE

None CTH

VAWWMY — GGGGGG  IFVIPAGY IIKLAIPY

Elects of peptides on the micellar solubility of
cholesterol in vitro. Bile acid and “C-cholesterol
were incubated for 24 h and sonicated to form
bile acid micelles containing cholesterol. Peptides
were incubated with pre-formed micelles for 1 h
and radioactivity in the supernatant was counted
after ultra-centrifugation. Relative decrease in
percentage of radioactivity compared to the

Serum’ 0343: 0073° 0127+ 0028 0186+ 0.094° prior sample without peptide addition was
Liver 0545+ 0.114° 0207+ 0.045° 0.098+ 0.031° expressed as the micellar solubility of cholesterol

Intestine 0535+ 0.049° 0.164+ 0015 0.259+ 0.081° in vitro. Peptides (IIKLAIPV, IFVIPAGY,
Total 1424+ 0229° 0499+ 0062° 0543+ 0.167°

'Each value is the mean = SEM, n=9. Within a
row, means with different superscript letters are
significantly dilerent (p<0.05) by Duncan's multiple
range test.

*Measured in a 5-mL serum sample.

VVFLASVS, VAWWMY, GGGGGG), casein
tryptic hydrolysate (CTH), and cholestyramine
were used in this assay. Each value is expressed
as means = SEM (n=3). Means with different
superscript letters are significantly different
(p<0.05) by Duncan's multiple range test.
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