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Investigation of Structure-function Relationships of Soybean
B-Conglycinin Using Mutant Soybean Cultivars

Nobuyuki MARUYAMA and Shigeru UTSUMI
Research Institute for Food Science, Kyoto University, Uji 611-0011

ABSTRACT

B -Conglycinin is a trimeric protein consisting of three subunits ¢, &’ and B. All subunits are
N-glycosylated and o and ¢ contain extension regions in addition to the core regions common
to all subunits. We prepared homogeneous trimers consisting of only «, o’ or B from soybean
mutant cultivars lacking one or two subunits : & homotrimers from an «’-lacking mutant, o’
homotrimers from an a-lacking mutant and S homotrimers from an oo’-lacking mutant.

Structural features (secondary structure, thermal stability) and functional properties
(solubility, emulsifying ability, heat-induced association) of the three homotrimers were
examined and compared with those of recombinant homotrimers having no carbohydrate
moiety (Soy Protein Reserach, Japan 1, 19-24, 1998) in order to elucidate the structure-function
relationships and the roles of the carbohydrate moieties of 8-conglycinin. The results indicate
that 1) the recombinant homotrimer has the same structure as that of the native one, 2)
thermal stability is different among subunits (8>a >« ) and the carbohydrate moieties do not
contribute to thermal stability, 3) @ and « having the extension regions exhibit better
solubility, emulsifying ability and heat-induced association than does B, and 4) the
carbohydrate moieties contribute to solubility of three subunits at low ionic strength,
emulsifying ability of 8 and heat-induced association of & and «'. Soy Protein Research,
Japan 3, 12-17, 2000.
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Fig. 1. CD spectra of S-conglycinin homotrimers. (A) CD spectra of the native e (solid line), o (dotted line) and

Fig. 2. Dependency of the solubility of B-conglycinin homotrimers on pH at ionic strength 0.08. (A) «.

14

(dashed and single-dotted line) homotrimers prepared from soybean mutant cultivars. (B) e. (C) «'.

(D) B.

CD spectra of the native and recombinant homotrimers are shown by dotted and solid lines, respectively.

100

80

60

40

Solubility (%)

"1
Mt =
./ |
el ©
—uny ) kM din

N
(8)]
)]
~
o

pH

I
93 4 5 6 7 8 9

B o. (O B.

Solubilities of the native and recombinant homotrimers are shown by dotted line with squares and solid line with

circles, respectively.
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Fig. 3. DSC scans of B-conglycinin homotrimers. (A) «.
shown by dotted and solid lines, respectively.
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(B) o. (C) B. The native and recombinant homotrimers are
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Fig. 4. Particle size distributions of emulsions from B-conglycinin homotrimers. The native (A-C) and recombinant (D-
F) @ (A,D), ¢ (BE) and 8 (C, F) homotrimers were measured.
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Fig. 5. Elution patterns of heat-treated B-conglycinin homotrimers. The native (A-C) and recombinant (D-F) « (A, D),
o (B,E) and B (C, F) homotrimers were heated at 70°C (dashed line), 80°C (dotted line) and 90°C (dashed and
single-dotted line). Nonheated samples were shown by solid line.
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