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ABSTRACT

Soy proteins were autoacylated with palmitoyl-CoA. Soy proteins were denatured with
6 M urea and/or reduced with 0.2 M 2-mercaptoethanol, and then the reagents were remov-
ed by gel filtration. The reduced, and denatured and reduced glycinins were well acylated,
although the native and the denatured glycinins were not. These observations demonstrated
that the cleavage of disulfide bonds was essential for the autoacylation. In addition, the
autoacylation was strongly inhibited by the presence of urea and detergents. Inhibition of
the autoacylation by 2-mercaptoethanol and N-ethylmaleimide and the release of palmitic
acid by 2-mercaptoethanol and hydroxylamine indicated that palmitic acid was covalently
linked via thioester bond to the cysteine residue. The autoacylation of glycinin was depend-
ent on time, temperature, pH and concentrations of palmitoyl-CoA and glycinin, but in-
dependent of the saturation of fatty acids. Acylated glycinin exhibited excellent emulsi-
fication activity, compared with native glycinin. g-Conglycinin was not acylated with

palmitoyl-CoA. Nutr. Sci. Soy Protein, Jpn. 10, 7-12, 1989.
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Table 1. Autoacylation of glycinin and S-conglycinin

Palmitic acid incorporated

nmole

Protein Native D.* R.* D. R+

B-Conglycinin 0. 006 - - -
a Subunit — N.D.** N. D 0.014
a’ Subunit N. D. N. D. 0.015
B Subunit - N.D. N. D. 0.026

Glycinin 0. 005 —. - -
Acidic polypeptide — <0.005 0.163 0.396
Basic polypeptide — <0.005 0.402 0.690

Protein samples(250 #g) of native, denatured, reduced
and both denatured and reduced states were incubat-
ed with palmitoyl-CoA as described in Materials and
Methods. After incubation, samples were analyzed by
SDS-PAGE, and radioactivity was measured as des-
cribed in Materials and Methods. *D. and R. denote

denatured and reduced, respectively. *+ N. D.. Not
determined.
0.3 F
=
£
=
Eo.2F
<
L
z
o
Q.
el
=
=
(=}
M1
] ]
0 10 30 60 120

Time (min)

Fig. 1. Time course of autoacylation of glycinin. Both

denatured and reduced glycinins (250 xg) were
incubated with palmitoyl-CoA at 37°C for the
indicated time as described in Materials and
Methods. (O) acidic polypeptide; (@) basic
polypeptide.
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Fig. 2. Effect of pH on the autoacylation of glycinin.
Both denatured and reduced glycinins (250 xg)
were incubated with palmitoyl-CoA at 37°C for
2h under various pH. Twenty-five mM citrate
phosphate buffer (pH 4.5-5.5) and 25 mM Tris-
HCI buffer (pH 6.5-10.5) were used. Symbols

are the same as in Fig. 1.

Table 2. Effects of various reagents on the autoacy-
lation of glycinin

Additive

Autoacylation

%
None 100
6 M urea 27
0.15% Nonidet P-40 23
0.15% Triton X-100 21
0.15% Tween 20 32
0.15% NaDodSO. 20
10 mM N-ethylmaleimide 5
100 mM N-ethylmaleimide 0.8

Both reduced and denatured glycinins (250 xg) under
the standard reaction conditions were mixed with each
reagent indicated in the table and incubated for 1 h
at 37°C. Then, palmitoyl-CoA was added and the
mixture was incubated at 50°C for 2 h. After the reac-
tion, samples were analyzed by SDS-PAGE, and the
radioactivity was measured as described in Materials
and Methods.
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Fig. 3. Effect of temperature on the autoacylation of
glycinin. Both denatured and reduced glycinins
(250 ug) were incubated with palmitoyl-CoA for
2 h at various temperatures. Symbols are the

same as in Fig. 1.
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Fig. 4. Effect of 2-mercaptoethanol on the autoacyla-
tion of glycinin. Both denatured and reduced
glycinins (250 #g) were incubated with palmi-
toyl-CoA at 50C for 2 h in the presence of
various concentrations of 2-mercaptoethanol.

Symbols are the same as in Fig. 1.
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Table 3. Release of bound palmitic acid from glycinin.

e . .
Treatment Release of (%) palmitic acid

%
1M Tris-HCI, pH7.5 0
1M Tris-HCI, pH 10 31
1M Hydroxylamine, pH 10 65

NaDodSO, -polyacrylamide gels containing acylated
glycinin were soaked in each solution indicated in the
table and incubated at 37°C for 24 h as described in
Materials and Methods. After incubation, the bands
corresponding to glycinin were cut out and radioacti-
vity was measured as described in Materials and
Methods.
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Fig. 5. Release of palmitic acid from acylated glycinin
by 2-mercaptoethanol. Both denatured and re-
duced glycinins were incubated with palmitoyl-
CoA at 50C for 1 h as described in Materials
and Methods. After the reaction, various con-
centrations of 2-mercaptoethanol were added,
and the reaction mixture was incubated for 16 h

at 25°C. Symbols are the same as in Fig. 1.
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