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Characterization of Seed Storage Proteins of
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ABSTRACT

Both soybean (Glycine max) and wild soybean (Glycine soja) storage proteins are
composed of two major components, 2-conglycinin (7S) and glycinin (11S). We
detected electrophoretic variants of the «' subunit of #-conglycinin and the A3 and
A4 polypeptides of glycinin of wild soybean storage proteins on SDS-PAGE and
designated them as small «', small A3, and large A4. Their N-terminal sequences
were identical to normal ones. We isolated cDNAs of small «', small A3, and large A4
by RT-PCR and sequenced them. Their sequences indicated a deletion of 24 amino
acids in small «', a deletion of 4 amino acids in a small A3 and substitutions of 2 amino
acids in large A4 in comparison with the sequences of normal subunits of wild
soybean. This deletion and substitution probably causes the difference in the mobility
on SDS-PAGE. Furthermore, we analyzed the solubility, emulsifying ability, and
thermal stability, of 7S from lines containing small «', and the 11S from lines
containing small A3 or large A4. Solubility and emulsifying ability of all samples were
very similar to those of normal wild soybean, but the denaturation-starting
temperatures of 11S from lines containing small A3 or large A4 were about 4C lower
than that of 11S of normal wild soybean. This characteristic is valuable for lowering
the cost of food production from soybean proteins by heating. Soy Protein Research,
Japan 7, 20-25, 2004.
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Fig. 1. SDS-PAGE patterns of seed extracts of unique
wild soybean cultivars. «', « and $ indicate
subunits of 3 -conglycinin. A and B indicate
acidic and basic polypeptides of glycinin,
respectively. Lane 1, normal soybean line; Lane
2, normal wild soybean line; Lane 3, small « * «';
Lane 4, small «'; Lane 5, small j; Lane 6, small
A3; Lane 7, large A4.
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Fig. 2. pH dependence of solubility of wild soybean 7S and 11S. (A and B) 7Ss of normal line and small «' are
shown by a dashed line with circles and a dashed and single-dotted line with square, respectively. (C and D)
11Ss of normal line, small A3 and large A4 are shown by a solid line with circles, a dotted-line with squares
and a dashed line with triangles, respectively. (A and C) = 0.5, (B and D) . = 0.08.
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Fig. 3. Particle size distributions of emulsions from wild soybean

7S (A) and 11S (B).
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Fig. 4. DSC scans of 11Ss of wild soybean

seeds. (A) soybean, (B) wild soybean
normal line, (C) small A3, (D) large
A4.

23



Soybean 1 VEEEEECEEGQIPRPRP--QHPERERQQHGEKEEDEGEQPRPFPFPRPRQPHQEEEHEQKEEHEWHRKEEKHGGKGSEEEQDEREHPRPHQPHQKEE——— 95
Wildsoybean 1 VEEEEECEEGQIPRPRPRPQHPERERQQHGEKEEDEGEQPRPFPFPRPRQPHQEEEHEQKEEHEWHRKEEKHGGKGSEEEQDEREHPRPHQPHQKEEQKHE 101

Small o 1 VEEEEECEEGQIPRPRP--QHPERERQQHGEKEEDEGEQPRPFPFPRPRQPHOEEEHE QK E NN NN NN \\DEREHPRPHQPHQKEE———— 77
Soybean 96  EKHEWQHKQEKHQGKESEEEEEDQDEDEEQDKESQESEGSESQREPRRHKNKNPFHENSKRFQTLFKNQYGHVRVLQRFNKRSQQLANLRDYRTLEFNSKP 198
Wild soybean 102 EKHEWQHKQEKHQGKESEEEEEDQDEDEEQDKESQESEGSESQREPRRHKNKNPFHLNSKRFQTLFKNQYGHVRVLQRFNKRSQQLQNLRDYRVLEFNSKP 202
Small @ 78 EKHEWQHKQEKHQGKESEEEEEDQDEDEEQDKESQESEGSESQREPRRHKNKNPFHFNSKRFQTLFKNQYGHVRVLQRFNKRSQALONLRDYRILEFNSKP 178
1
Soybean 197 NTLLLPHHADADYLIVILNGTATLTLVNNDDRDSYNLQSGDALRVPAGTTYYVVNPDNDENLRMITLATPYNKPGRFESFFLSSTQAQQSYLAGFSKNILE 297
Wild soybean 203 NTLLLPHHADADYLIVIPNGTATLTLVNNDDRDSYNLQSGDALRVPAGTTYYVVNPDNDENLRMITLATPVNKPGRFESFFLSSTQAQYSYLAGFSKNILE 303
Small of 179 NTLLLPHHADADYLIVILNGTATLTLVNNDDRDSYNLQSGDALRVPAGTTYYVVNPDNDENLRMITLATPYNKPGRFESFFLSSTQAQQSYLQGFSKNILE 279
Soybean 298 ASYDTKFEEINKVLFGREEGQQQGEERLQESVIVEISKKQIRELSKHAKSSSRKTISSEDKPFNLRSRDPTYSNKLGKLFETTPEKNPQLRDLDVFLSVVD 398
Wild soybean 304 ASYDTKFEEINKVLFGREEGQQQGEERLQESVIVETSKKQIRELSKHAKSSSRKTISSEDKPFNLRSHDPTYSNKLGKLFETTPEKNPQLRDLDVFLSVVD 404
Small @ 280 ASYDTKFEEINKVLFGREEGQQQGEERLQESV IVETSKKQIRELSKHAKSSSRKTISSEDKPFNLRSHDPTYSNKLGKLFETTPEKNPQLRDLDVFLSVVD 380
2
Soybean 399 MNEGALFLPHFNSKAIVVLVINEGEANIELVGIKEGQQRQQQEEQPLEVRKYRAELSEQDTFVIPAGYPVVVNATSDLNFFAFGINAENNQRNFLAGSKDN 499
Wild soybean 405 MNEGALFLPHFNSKAIVVLY INEGEANTELVGTKEQAQRQAQEEQPLEVRKYRAELSEQDTFVIPAGYPVVVNATSDLNFFAFGTNAENNQRNFLAGSKDN 505
Small o 381 MNEGALFLPHFNSKATVVLVINEGEANTELVGTKEQQQRQAQEEQPLEVRKYRAELSEQDTFVIPAGYPVVVNATSDLNFFAFGINAENNQRNFLAGSKDN 481
Soybean 500 VISQIPSQVAELAFPGSAKDIENLIKSQSESYFVDAQPQQKEEGNKGRKGPLSSTLRAFY 559
Wild soybean 506 VISQIPSQVQELAFPGSAKDIENLIKSQSESYFVDAQPQQKEEGNKGRKGPLSSILRALY 565
Small o 482 VISQIPSQVQELAFPGSAKDIENLIKSQSESYFVDAQPQQKEEGNKGRKGPLSSILRAFY 541
4

Fig. 5. Alignment of «' subunit sequences of soybean, wild soybean normal line and small «'. Bold and dotted
lines indicate the extension region and disorder regions, respectively. The region indicated by the virgule is
the deleted sequences in small « ' in comparison with those of normal «'.

Soybean A3B4 1 ITSSKFNECQLNNLNALEPD HRVES EG GL /ETHNSQHPELQCAGY 7VSKRTL NRN GLHLPSYSPYP OM/ | VVOGKGA/ GFAFPGCPETFEKPOQQSSRRGSRSQ-QQLOOSHK/RHFNE 119
Small A3 A3B4 1 I TSSKFNECQLNNLNALEPD HRVES EG GL /ETWNSQHPELQCAGY 7VSKRTL NRN GLHLPSYSPYP OW/ | VVQGKGA/ GFAFPGCPETFEKPOQQSSRRGSRSQ-QQLODSHK/RHFNE 119
Soybean ASA483 1 ISSSKLNECQLNNLNALEPD HRVES EG GL /GTWNSQHPELKCAGV TVSAL 7L NRN GLALPSYSPYP RH/ | AGGKGALGVA| PGCPETFEEPQEQSNRRGSRSAKQQLOOSHIK/IRHFNE 120
Large A4 A5A4B3 1 ISSSKLNEGQLNNLNALEPD ARVES EGGL /OTHNSQHPELKCAG TVSKLTLNRN GLAL PSYSPYP RMI | IAQGKGAL V| PGCPETFEEPQEQSNRRGSRSQKOQLODSHIK/RHFNE 120

1 2

Soybean A3B4 120 GOVLV/IPPGVP YHTYNTGDEP V/VA/SLLDTSNFNNGLDGNPRV FY LAGNPD | EHPETMOQQQQOKSHGGRKQGOHQOQEEE -6GSVLSGF SKHFLAQS FNTNEDTAEK LRSPDDERKQ/ ¥ 38
Smal| A3 A3B4 120 GOVLV/IPPGVP YHTYNTGDEP VVA/SLLDTSNFNNGLDGNPRV F¥ LAGNPD | EHPETMQQGQQQGKSHGGRKQGGHOQQEEE ~6GSVLSGFSKHFLAQGS FNTNEDTAEK LRSPDDERKQ/ Y 28
Soybean ASA4B3 121 GOVLV/PPSVP YHTYNTGDEP VVA/SLLDTSNFNNGLDGTPRV F¥ LAGNPD | EYPETMQGQQQQKSHGGRKQGGHQQEEEEEGGSVLSGFS KHFLAQGS FNTNEDIAEK LESPDDERKQ/V 260
Large A4 A5A4B3 121 GOVLVIPPGVP YWTYNTGDEP VVA /SLLDTSNFNNQLDGTPRVFY LAGNPD |EYPETMQQQQQQKSHAGRKQGQHOQEEEEEGGSVLSGFS KHFLAQGS FNTNEDIAEK LOSPDDERKQ/ Y 260

- KD

Soybean A384 20 TVEGGLSVISPKWQEQ-—EDEDEDEDEEYEQTPSYPPRRPSHGKHEDDEDEDEEEDQPRPDHPPQ RPSRPEQQEPRGRGCQTRNGVEEN %25
Smal| A3 A3B4 20 TVEGGLSVISPKWOEQ--EDECE——JEEYEQTPSYPPRRPSHGKHEDDEDEDEEEDQPRPDHPPQ RPSRPEQQEPRGRGCQTRNGVEEN 321
Soybean A5A4B3 w1 TVEGGLSVISPKWQEQQDEDEDEDEDDEDEQ| PSHPPRRPSHGKREQDEDEDEDEDKPRPSRPSG  GKREQDQDGDEDEDEDEDGPRKSREWRSKKTQPRRPROEEPRERGCETRNGVEEN %60
Large A4 ASA483 zu IVEGGLSVISPKWOEQGDEDEDEDEDDEDEOIPSHPPlﬂ’SHGKREODEDEDEDEDKPRPSRPdﬂﬁKREODODQDEDEDEDEDOPRKSREIRSKKTOPRRPROEEPRERGCETRNGVEEN )

4

Soybean A3B4 25 |CTMKL HEN) ARPSRADFYA/PKA GR/STLNSLTLPA LROF GL SAQYVVL YRNG / YSPHHNLNAN SV/ YVTRGKGRVRYV NCQGNAVFDGELRRGILL VVPONFVVAEGGGEQGLEYVVFK — #4

Smal| A3 A3B4 a2 | GTMKLAEW| ARPSRADFYVPKA GR/STL NSLTLPA LRGF GL SAGYVVL YRNG / YSPHHNLNAN SV/ YVTRGKGRVRVY NCQGNAVFDGELRRGALL VVPONFVVAEGGGEQGLEYWVFK 1

Soybean A5A483 w1 |CTLKL HEW| ARPSRADFYNPKA GR/STLNSLTLPA LRQF QL SAQYVVL YKNG / YSPHHNLNAN SV/ YVTRGOGKVRYV NCOGNAVFDGELRRGALL VVPONFVVAEGAGEQGFEY IVFK 40

Large A4 ASA4B3 w81 |CTLKL MEWI ARPSRADFYVPKA GR/STL NSLTLPA LRQF QL SAQYVVL YKNG / YSPHHNLNAN SV/ YVIRGAGKVRYY NCOGNAVFDGEL RRGALL VVPONFVVAEQAGEQGFEY I VFK 40

Soybean A3B4 “6  THHNAVSSY IKDVFRA | PSEVLSNSY NLGQSQVRQLKY QGNSGPL /NP —————————-~

Small A3 A3B4 4“2 THHNAVSSY 1KDVFRA |PSEVLSNSY NLGASQVRLKY QGNSGPL VNP —------—---

Soybean ASA4B3 41 THHNAVZSY LKDVFRA | PSEVLAHSY NLRQSQVSELKY EGNWGPZ /NPESQQGSPRVKVA

Large A4 ASA4B3 1 THHNAVZSY LKDVFRA | PSEVLAHSY NLRQSQVSELKY EGNWGPL ¥NPESQQGSPRVKVA

5

Fig. 6. Alignment of sequences of A3B4 and ASA4B3. Bold bars indicate variable regions. Italics and underline
indicate p-sheet and « -helix, respectively. Box indicates deleted or substituted amino acids in
comparison with those of normal subunits.
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