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ABSTRACT

To improve functional properties of soybean glycinin, A,,B;, proglycinin subunit was
modified on the basis of the structural characteristics by means of protein engineering. The
A,,B,, proglycinin subunit has two disulfide bonds Cysl12-Cys45 and Cys88-Cys298, and has a
polyglutamate region in the fourth variable domain. Then, we constructed various cDNAs
which encode specific variants of A,,B,, proglycinin subunit in which cysteine residues were
replaced by glycine or serine to form modified glycinins Glyl2, Ser88 and Gly12Ser88, and in
which the polyglutamate region was deleted or replaced by polylysine, polygutamine or
polymethionine to form modified glycinins IV(AGIw), IV(Lys), IV(GIn)and IV(Met). Expres-
sion plasmids carrying the modified cDNAs were constructed and expressed in Escherichia coli
strain JM105. All of the modified proteins except IV(Met) accumulated as self-assembled
soluble proteins in the cells at a high level. This indicates that the disulfide bonds Cys12-Cys45
and Cys88-Cys298 are not necessary to form correct conformation of glycinin molecule, and
that it is possible to dramatically change the net charge of glycinin molecule. The modified
glycinin Glyl12, Ser88 and Gly12Ser88 expressed were purified and their gelation and gel
properties were examined. All of them formed heat-induced gels and especially Ser88 exhibit-
ed excellent gel-forming ability, inidicating that the change in the number and/or the topology
of free sulfhydryl residues of glycinin is a powerful method for improving the gel-forming
ability. Nutr. Sci. Soy Protein, Jpn. 12, 14-18, 1991.
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(8) The variable and conserved domains of glycinin A;,
B,» subunit aligned by Wright®.

The numbers of the

residues from N-terminus are described for the variable

domains avobe the alignment, and those for the cysteine

residues below the alignment.

The five variable

domains were termed I to V. Acidic and basic refer to
the acidic and basic polypeptides, respectively. [l

variable domain; [
(B) Construction of the disulfide bond

disulfide bond.

deleted proteins and A;,By-3.

conserved domain; S-S,

A;:B,-3 lacks N-

terminal 3 amino acids. Cysl2 and Cys88 are substitut-
ed with Gly and Ser in Glyl2 and Ser88, respectively.
Both Cysl12 and Cys88 are respectively substituted with
Gly and Ser in Gly12Ser88.
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Construction of the polyglutamate-deleted and

substituted proteins. The amino acids between 261 and
267, 261 and 267, 261 and 266 are deleted in IV (AGlw)
and substituted with lysine, glutamine and methionine
in IV (Lys), IV (Gln) and IV (Met), respectively.
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Table 1. Expression level of modified proglycinin A,.B;, ¢cDNAs in Escherichia
coli and properties of expressed proteins.

Levels of
Names of = evess o Solubility Assembly
modified proteins expression

%1
Glyl2 20 soluble yes
Ser88 20 soluble yes
Gly12Ser8s 20 soluble ves
IV(AGIw 10 soluble yes
IV(Lys) 20 soluble yes
IV(GIn) 15 soluble yes
IV(Met) <1 soluble yes
! 94 of total bacterial proteins.
D6MITABICREL, LrdWBkThhHFES HREWREAE, 11, 29-34.
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