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ABSTRACT

Glycinin is one of the most predominant storage proteins of soybean. To improve its
functional properties (heat-induced gelation and emulsification) and/or nutritional value, the
A,.B,, proglycinin subunit was modified on the basis of genetically variable domains suggest-
ed from the comparison of amino acid sequences of glycinin-type globulins from various
legumes and nonlegumes and the relationships between the structure and the functional
properties of glycinin. Thus, nucleotide sequences corresponding to each of the variable
domains were deleted from the cDNA encoding the AH,Bl‘b proglycinin, and a synthetic DNA
encoding four continuous methionine residues was inserted into the cDNA region correspond-
ing to each of the variable domains. Expression plasmids carrying the modified cDNAs were
constructed and expressed in E. coil strain JM105. Some of the modified proteins were
accumulated as self-assembled soluble proteins in the cells at a high level. They exhibited
functional properties superior to those of the native glycinin from soybean, which indicates the

creation of theoretically designed novel glycinins with high-food qualities. Nutr. Sci. Soy

Protein, Jpn. 11, 29-34, 1990.
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Fig.1. (&) The variable and conserved domains of
glycinin A,.B,, subunit aligned by Wright
(1988). The numbers of the residues from N-
terminus are described for the variable
domains above the alignment. The five vari-
able domains were termed I to V. I, vari-
able domain; |, conserved domain. Acidic
and Basic refer to the acidic and basic polypep-
tides, respectively. (B) Construction of the
deleted proteins and A,.B;,-3. A,aBi,-3 lacks
N-terminal 3 amino acids, & I N-terminal 11, &
II from the 87th to the 113rd, alll from the
161st to the 192nd, & IV from the 244th to the
282nd, 2 V36 from the 441st to the C-terminus
and & V8 from the 469th to the C-terminus.
The N-terminal methionine was retained in
A.Bp-3, all, alll, aIV, aV36 and aV8 and
cleaved in aI. AV36 and 2V8 have two extra
amino acids Leu-Asn at their C-terminus.
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Fig. 2. Scheme for construction of expression plasmids pKGA,,B;,-11 &), pKGA,,B,,-1II B), pKGA,.B,,-1V (©), and
pKGA,.B,,-V36 and pKGA,,;B,,-V8 (D). Stipplex box and open box represent f7¢ promoter and A, B;, cDNA,
respectively. Symbols : MBN, mung bean nuclease; BAP, bacterial alkaline phosphatase; MCS, multi cloning
site; UTT, universal translation terminator (5’-d [GCTTAATTAATTAAGC]-3, Pharmacia).
Table 1. Expression level of modified proglycinin A,;B;, ¢cDNAs in FEscherichia coli and
properties of expressed proteins
Names of
o . Methods of . Levels of .
Modified regions . modified . Solubility  Assembly
modification . expression’
proteins
Variable region [ deletion AN | © soluble Yes
Domain 12 Met-insertion DI+4Met AN soluble Yes
Variable region II  deletion ATl A insoluble ?
Variable region Il deletion Al A insoluble ?
Variable region IV deletion ALV O insoluble ?
Met-insertion IV+4Met © soluble Yes
Variable region V. deletion 36 residues AV36 O insoluble ?
8 residues AVS © soluble Yes
Met-insertion V+4Met O soluble Yes
1 ©, 10-20% of total proteins; O, 5-10%; A, less than 0.19%.
2 Domain I corresponds to the regions between variable regions I and II, and is proposed to be
variable from the comparison of 7S5 and 11S globulins.'®
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Scheme for construction of expression plasmids pKGA,,B,,DI+4Met (4), pKGA . B;,IV +4Met

(B) and pKGA ,B,,V+4Met (©). Synthetic DNAs used for pKGA ,,B.,DI+4Met, pKGA . B, ,IV+
4Met and pKGA,B;,V +4Met were 5-AGAATGATGATGATG-3 3-TTACTACTACTACTC

=57 5-GAATGATGATGATGGG-3

3-TACTACTACTACCCGG-5

and 5-CAGATGAT-

GATGATGCA-3 3-CTACTACTACTACGTAG-5 respectively.
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