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Expression in Escherichia coli and Crystallization of Constituent Subunits of
Soybean S-Conglycinin

Shigeru UTSUMI

Research Institute for Food Science, Kyoto University, Uji 611

ABSTRACT

B-Conglycinin is one of the most abundant storage proteins in soybean seeds and is composed
of three kinds of subunits («, @” and ). The construction of Escherichia coli expression system
and crystallization of constituent subunits were attempted to elucidate their structure-function
relationships. Nucleotide sequences corresponding to mature polypeptides of cDNAs encoding
individual subunits were placed under the control of T7 promoter in an expression vector
pET21d. @, & and S subunits were expressed as soluble proteins at the levels of 15, 10 and 20%
of total E. coli proteins, respectively. The properties of & and S subunits which were expressed
at a higher level were examined. Self-assembly of a and £ subunits into trimers was examined
and confirmed by sucrose density gradient centrifugation followed by SDS-polyacrylamide gel
electrophoresis. The expressed & and £ subunits were purified to near homogeneity (~909%) by
ammonium sulfate fractionation, and Q-Sepharose and hydrophobic column chromatographies.
The purified subunits were subjected to crystallization under various conditions by the hanging
drop vapor diffusion method. Although « subunit formed only small crystals having the
maximum dimension of 0.05 mm, 8 subunit formed crystals having the size (0.3 x 0.2 x 0.1 mm)
suitable for X-ray diffraction. The crystals of £ subunit were monoclinic, space group P2;, and
with unit cell dimensions a=69.2A, b=85.0A, c=79.8A, a=y=90.0"° and f=110.8°. Rep.
Soy Protein Res. Com., Jpn. 17, 6-9, 1996.
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SDS-PAGE analysis of the solubility of the
expressed proteins. The soluble (lanes 1, 3 and

5) and the insoluble (lanes 2, 4 and 6) frac-
tions of E. coli cells harboring the expression

Fig. 1.

plasmids for « (lanes 1 and 2), «” (lanes 3 and
4), and B (lanes 5 and 6) were analyzed by
SDS-PAGE using 11% gels. The proteins se-
parated in the gels were stained by Coomassie
brilliant blue. Arrows indicate the expressed
proteins.
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Analysis of self-assembly of the expressed
proteins. Assembly was assayed by sucrose
density gradient centrifugation and the pro-
teins in each fraction were detected by
Coomassie brilliant blue staining. Arrow
heads indicate the position of « subunit (A)
and £ subunit (B). Sedimentation is from left
to right. Sedimentation standards are given.
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Photographs of r‘rystals of the recombinant «
and B subunits. (A), & subunit ; (B), 8
subunit.
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2=y b EBTSOREIRKAYTEI7I97v a9
%¢®mbfwﬁbfwéztwﬂ%bt.oio,
Y 72=y bbb IBEZEEL T3 I EPHER
ENn,

KRR ABBEORR, BRI T X RN

e RUBH T 2=y MEFEIHL T3 REBEOH
2 RESE (20~40%fafMEs) L, Q-7 7
O—ARUBUKES S hrza~ N TFT7 4 —R{TS T
LI & o THING DIFBIE DR 25T,

PEG, Fi%, =% /—V%2LERE LT, LD
ZUETTCaRUBY T2y b OFERIEREAT.
aV 7 2=y MI/NERIESLLE X kol ds, B
FT 2=y P XBRETCHELE S A X (0.3X
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