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ABSTRACT

The nucleotide sequences of cDNA encoding glycinin A;:B;, and A,B;, subunits, which
are richer in methionine than other subunits, from var. Shirotsurunoko were determined and
compared with those in the case of var, Bonminori. The comparison showed the differences
in the nucleotide and amino acid sequences in coding regions of both cDN As between cultivars.
In addition, we observed the presence of an alternate cDNA encoding A;.B.» subunit in var.
Shirotsurunoko. These results suggest the occurrence of polymorphism of glycinin subunit
genes among cultivars and even within a single cultivar. We constructed artificial glycinin
subunit ¢cDNAs by interchanging the domains of methionine-rich subunits and inserting
synthetic oligonucleotide with four methionine codons. In order to study the consequences of
methionine enrichment to glycinin subunits on their ability to assemble and to exhibit func-
tional properties, we have established the expression system of glycinin subunit cDNAs

employing Escherichia coli. Nutr. Sci. Soy Protein, Jpn. 9, 5-9, 1988.
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Fig. 1.

ACAACTCAAACATTCTCTCCATTGGTC 27

CTTAAACACTCATCAGTCATCACCATGGCCAAGCTAGTTTTTTCCCTTTGTTTTCTGCTTTTCAGTGGCTGCTGCTTCGCT 108
MetAlaLysLeuValPheSerLeuCysPheLeuLeuPheSerGlyCysCysPheAla -1

G
ATRACCGTATAGAG 189
snArgIleGlu 27

*

TTCAGTTCCAGAGAGCAGCCTCAGCAAAACGAGTGCCAGATCCAAAAACTCAATGCCCTCAAACCY
PheSerSerArgGluGlnProGlnGlnAsnG1uCysGlnlleGlnLysLeuAsnAlaLeuLysProAs-~
1

TCAGAAGGAGGGCTCATTGAGACATGGAACCCTAACAACAAGCCATTCCAGTGTGCCGGTGTTGCCCTCTCTCGCTGCACC 270
SerGluGlyGlyLeuI1eG1uThrTrpAsnProAsnAsnLysPrtheGlnCysAlaGlyValAlaLeuSerArgCysThr 54

AGGAAATCTACATCCAACAAGGTAAGGGTATTTTT 351
lulleTyrIleGlnGlnGlyLysGlyllePhe 81

CTCAACCGCAACGCCCTTCGTAGACCTTCCTACACCAACGGTCC(
LeuAsnArgAsnAlaLeuArgArgProSerTyrThrAsnGlyPrgGl

T
GGCATGATATACCCGGGTTG|CCT‘GCACATTTGAAGAGCCTCAACAACCTCAACAAAGAGGACAAAGCAGCAGACCACAA 432
GlyMetIleTerroGlyCy~Pr-‘erThrPheGluGluProGlnGlnProGlnGlnArgGlyGlnSerSerArgProGln 108

GACCGTCACCAGAAGATCTATAAITTC'GAGAGGGTGATTTGATCGCAGTGCCTACTGGTGTTGCATGGTGGATGTACAAC 513
AspArgHisGlnLysIleTyrAsrPhe rgGluGlyAspLeulleAlaValProThrGlyValAlaTrpTrpMetTyrAsn 135

AATGAAGACACTCCTGTTGTTGCCGTTTCTATTATTGACACCAACAGCTTGGAGAACCAGCTCGACCAGATGCCTAGGAGA 594
AsnG1uAspThrProValValAlaValSerIleIleAspThrAsnSerLeuGluAsnGlnLeuAspGlnMetProArgArg 162

TTCTATCTTGCTGGGAACCAAGAGCAAGAGTTTCTAAAATATCAGCAAGAGCAAGGAGGTCATCAAAGCCAGAAAGGAAAG 675
PheTereuAlaGlyAsnGlnG1uGlnGluPheLeuLysTyrGlnGlnGluGlnGlyGlyHisGlnSerGlnLysGlyLys 189

CATCAGCAAGAAGAAGAAAACGAAGGAGGCAGCATATTGAGTGGCTTCACCCTGGAATTCTTGGAACATGCATTCAGCGTG 756
HisGlnGlnGluGluGluAsnGluGlyG1ySerIleLeuSerGlyPheThrLeuGluPheLeuGluHisAlaPheSerVal 216

GACAAGCAGATAGCGAAAAACCTACAAGGAGAGAACGAAGGGGAAGACAAGGGAGCCATTGTGACAGTGAAAGGAGGTCTG 837
AspLysGlnIleAlaLysAsnLeuGlnGlyGluAsnGluGlyGLuAspLysGlyAlaIleValThrValLysGlyGlyLeu 243

AGCGTGATAAAACCACCCACGGACGAGCAGCARCAAAGACCCCAGGAAGAGGAAGAAGAAGAAGAGGATGAGAAGCCACAG 918
SerValIleLysProProThrAspGluGlnGlnGlnArgProGlnGluGluGluGluGluGluGluAspGluLysProGln 270

LS4
TGCAAGGGTAAAGACAAACACTGCCAACGCCCCCGAGGAAGCCAAAGCAAAAGCAGAAGAAATGGCATTGACGAGACCATA 999
CysLysGlyLysAspLysHisCysGlnArgProArgGLySerG1nSerLysSerArgArgAsnGlyIIeAspGLuThrIle 297

TGCACCATGAGACTTCGCCACAACATTGGCCAGACTTCATCACCTGACATCTACAACCCTCAAGCCGGTAGCGTCACAACC 1080
CysThrMetArgLeuArgHisAsnIleGlyGlnThrSerSerProAspIleTyrAsnProGlnAlaGlySerValThrThr 324

GA['CTCTCCGCAAGAATGCAATGTTC 1161
lyBerLeuArgLysAsnAlaMetPhe 351

GTGCCACACTACAACCTGAACGCGAACAGCATAATATACGCATTGAATGGACGGGCATTGATACAAGTGGTGAATTGCAAC 1242
ValProHisTyrhsnLeuAsnAlaAsnSerIlelleTyrAlaLeuAsnGlyArgAlaLeuIleGanalValAanysAsn 378

GCCACCAGCCTTGACTTCCCAGCCCTCTCGTGGCTCAGACTCAGTGC GrT
AlaThrSerLeuAspPheProAlaLeuSerTrpLeuArglheuSerAla Ph

GGTGAGAGAGTGTTTGATGGAGAGCTGCAAGAGGGACGGGTGCTGATCGTGCCACAAAACTTTGTGGTGGCTGCAAGATCA 1323
GlyGluArgValPheAspGlyGluLeuGlnGluGlyArgValLeuI1eValPr0GlnAsnPheValValAlaAlaArgSer 405

CAGAGTGACAACTTCGAGTATGTGTCATTCAAGACCAATGATACACCCATGATCGGCACTCTTGCAGGGGCAAACTCATTG 1404
GlnserAspAsnPheGluTeralSerPheLysThrAsnAspThrProMetIleG1yThrLeuAlaGlyALaAsnSerLeu 432

TTGAACGCATTACCAGAGGAAGTGATTCAGCACACTTTCAACCTAAAAAGCCAGCAGGCCAGGCAGATAAAGAACAACAAC 1485
LeuAsnAlaLeuProGluGluValIlleGlnHisThrPheAsnLeuLysSerGlnGlnAlaArgGlnlleLysAsnAsnAsn 459

CCTTTCAAGTTCCTGGTTCCACCTCAGGAGTCTCAGAAGAGAGCTGTGGCTTAGAGCCCTTTTTGTATGTGCTACCCCACT 1566
ProPheLysPheLeuValProProGlnGluSerGlnLysArgALaValAla 476

TTTGTCTTTTTGGCAATAGTGCTAGCAACCAATAAATAATAATAATAATAATGAATAAGAAAACAAAGGCTTTAGCTTGCC 1647

TTTTGTTCACTGTAAAATAATAATGTAAGTACTCTCTATAATGAGTCACGAAACTTTTGCGGGAATAAAAGGAGAAATTCC 1728

MTGAGTTTTCTGT@—po 1y(A) 1743

Nucleotide and deduced amino acid sequences of A,.B;, cDNA from var. Shirotsurunoko. Amino acid
residues are numbered in the NH, to COOH direction starting with the NH,-terminal residue of the mature
acidic polypeptide. * and * * indicate the NH,-terminal residues of the mature acidic and basic polype-
ptides, respectively. The AATAAA sequences in the 3’-untranslated region are underlined. Nonidentical
codons between var. Shirotsurunoko and Bonminori were squared.



Table 1.

Effects of amino acid replacements on side-chain properties of the residues and

the secondary structure around the amino acid replacements

Amino acids

Hydropathy index**

Secondary structure

Residue No. ¢ 'm0 g e S. T. B. M. S. T. B. M.
23 Asp Gly —35 —0.4 B-Turn B-Turn
89 Pro Ser —1.6 —0.8 B-Tum B-Turn
117 Phe Ser —0.8 Random Random
341 Glu Gly —35 —04 a-Helix B-Turn

* S. T. and B. M. refer to Shirotsurunoko and Bonminori, respectively.
* * The index from (Kyte and Doolittle, 1982)
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Fig. 2. Insertion of oligonucleotide with four methionine codons into A,,B;, cDNA. cDNA region of pGST4-2-11-10
was cut out by Pstl and Pvull and then inserted into pUCY cut by Pstl and Smal. Then, an oligonucleotide
with four methionine codons was inserted into Accl site of A,,B,, cDNA.
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Fig. 3. Stepwise deletion of the signal sequence and N-
terminal region of the cDNA encoding
glycinin A,,B, subunit precursor and construc-
tion of expression plasmids. Ncol-Scal frag-
ments of A;;B, cDNA were digested with
Bal3l and treated with DNA polymerase
(Klenow Fragment) in the presence of all four
deoxynucleotides in order to flush off possible
overhanging ends. The resultant fragments
were inserted into the filled-in Ncol and Hin-
dIIT sites of pKK233-2.

Table 2. Production of A;;B,, protein in JM105 cells
harboring individual expression plasmids
Plasmids Expressed protein
mg/1
pKGA B, Full N. D.
5 N. D.
3 0.1—0.2
1 0.5—1.0
-1 0.5—1.0
— 3 5.8—9.3
— 4 0.5—1.0
—-11 2.1—3.2
N. D.: not detectable
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