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Strategy for Determination of Cysteine Residues
Involved in Disulfide Bridge Formation During
Thermal Gelation of Glycinin

Tomohiko MORI

Research Institute for Food Science, Kyoto University, Uji 611

ABSTRACT

Fractionation of intermediary subunits of glycinin for preparing each highly purified intermedi-
ary subunit which provides single molecular species of glycinin through reconstitution proce-
dure was performed. Partially purified glycinin was prepared by column chromatography and
subjected to chromatography using Mono Q HR 10/10 column connecting to HPLC system.
Fourteen peaks were observed in the elution pattern, nine of which were shown to be the
intermediary subunits by SDS-PAGE. The late-eluted fraction which contained peaks corre-
sponding to A;B, type of intermediary subunits was subjected to the chromatography. The first
peak in the elution pattern was shown to contain mainly the A;B, and then subjected further
to the chromatography. Single peak was observed in the elution pattern. This peak was shown
to contain the A;B, intermediary subunit in high purity from analyses by SDS-PAGE and N
terminal amino acid sequencing. On the other hand, application of lysyl endopeptidase for
peptide fragment analysis was investigated. &#-Lactalbumin was subjected in this investigation.
The a-lactalbumin was reacted with transglutaminase, where polymerization of the protein
occurs through formation of isopeptide bonds between glutamine and lysine residues. The
native and the polymerized a-lactalbumin was digested by lysyl endopeptidase and then the
peptide fragment analyses were performed. The lysine and glutamine residues involved in the
polymerization of the a—lactalbumin could be determined. From these results, it seems possible
to determine cysteine residues involved in disulfide bridge formation during thermal gelation of
glycinin, by using the reconstituted A;B, pseudoglycinin for thermal gelation and lysyl endopep-
tidase for peptide fragment analysis. Rep. Soy Protein Res. Com., Jpn. 17, 45-50, 1996.
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Fig. 1. Fractionation of the intermediary subunits of glycinin using a Mono Q

column HPLC. Glycinin solution was applied and eluted continuously up to

100 min at a speed of 1.5 mL/min, and then NaCl linear gradient elution was

performed from 0 to 0.3 mol/L up to 220 min at a speed of 2.5 mL/min. The

elution pattern is shown in an arbitrary unit of OD,s. The insertion shows
SDS-PAGE of each peak in the elution pattern.
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Fig. 2. Fractionation of the intermediary subunits of glycinin. The
late-eluted fraction, peaks 9 to 14, in Fig. 1 was subjected to
Mono Q column HPLC. Elution was performed in NaCl linear
gradient from 0.15 to 0.3 mol/L at a speed of 2.5 mL/min. The
underlined fraction was subjected to further HPLC.
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Fig. 3. Fractionation of the intermediary subunits of glycinin. The
underlined fraction shown in Fig. 2 was subjected to Mono Q
column chromatography. Elution was performed in NaCl linear
gradient from 0.15 to 0.21 mol/L at a speed of 2.5 mL/min.
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Fig.

5

. Expected peptide fragments from digestion of a-lactalbumin by lysyl en-
dopeptidase and fractionation of peptides of a-lactalbumin digested by the
peptidase. Upper part shows the expected peptides and the lower part shows
the fractionation of the peptides. The fractionation was perfomed by a
reverse phase HPLC using YMC-Pack ODS-AP column connected to a
HPLC apparatus of Shimadzu LC-4A.
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Fig. 4. Procedure for lysyl endopeptidase
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Fig. 6. Procedure for the determination of cysteine
peptides involved in the disulfide formation by
labelling with a fluorescent dye.

(from J Biol Chem, 269, 28063, 1994)
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