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X-Ray Analysis of Soybean Proglycinin
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ABSTRACT

Glycinin is one of the most abundant storage proteins in soybean seeds. We earlier reported
the preparation of proglycinins modified by protein engineering to improve food functions.
Crystals of the normal and the modified proglycinins (A I, AVS8, IV+4Met, V +4Met, C12G,
and C88S) expressed in Escherichia coli were grown, each under different suitable crystalliza-
tion conditions. The crystals of the normal, A I, V +4Met, C12G, and C88S diffracted X-rays
sufficiently for crystallographic analysis. The normal, A 1, C12G, and C88S crystals were
tetragonal, space group P4, or P4;, and with unit cell dimensions a=b=114.3-115.94 and C=
145.1-147.1 A. V +4Met crystals were monoclinic, space group P2, and with unit cell dimensions
a=1187A,b=781A4,c=109.9A, and #=119". The number of protomers per asymmetric unit of
all the crystals of the normal and the four modified proglycinins was about 3. This value is
consistent with proglycinins being trimers. Moreover, the structure of the normal proglycinin

trimer was determined at 6 A level. Rep. Soy Protein Res. Com., Jpn. 16, 83-86, 1995.
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Fig. 1.

Photomicrographs of crystals of the normal and
the modified proglycinins AT, AVSE, C12G,
C88S, IV +4Met, and V +4Met. The bar in each
panel represents 1 mm. (A) Typical crystals of
the normal proglycinin grown by dialysis. The
crystals of the modified proglycinins were
grown under the following conditions: (B) AT,
in 0.135 mol/L Tris-HCI, pH 7.6, by dialysis at
4°C ; (C) AV, by hanging drop at 4°C in 0.035
mol/L potassium phosphate buffer, pH 7.6,
containing 3.4% PEG ; (D) C12G, in 0.125 mol/L
Tris-HCI, pH 7.6, by dialysis at 6°C ; (E) C88S,
by hanging drop at 8°C in 0.035 mol/L potas-
sium phosphate buffer, pH 7.6, containing 9%
PEG ; (F) IV+4Met, in 0.15 mol/L Tris-HCI, pH
7.6, by dialysis at 8°C ; (G) V +4Met, in 0.125
mol/L Tris-HCI, pH 7.6 by dialysis at 8°C.
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Table 1. Crystallization conditions and maximum crystal length of the modified proglycinins
Suitable Maximum crystal length (mm)
Proglycinins temperature Concentration of Tris-HCI® (mol/L)
0 0.0 01 0125 0135 015 016 0175 0.2
Al 4 0.2 -t 0.2 1.5 0.2 ND - -
AV8 8 ND 0.1 0.1 ND 0.1 0.1 ND ND
[V +4Met 8 ND 0.2 0.2 ND 1.0 ND - ND
V +4Met 8 ND 0.2 3.0 0.2 0.2 ND ND ND
Glyl2 6 ND 0.5 2.0 ND ND ND ND ND
Ser88 ND - - ND - ND - -
pH 7.6.
®No crystals.
ND, not done.
Table 2. Preliminary X-ray crystallographic data for the modified proglycinins

. Maximum Crystal Space  Unit cell dimensions () pengity Protomers/ Vm¢

Proglycinins resolution . 3y asymmetric X3 Da-!
(&) system group a b c (g cm™) unit (A®*Da™)

Normal 2.9 Tetragonal P4,/P4; 115.2 115.2 147.1 1.16 3.17 3.05
Al 35 Tetragonal P4,/P4, 1159 1159 1451 1.16 3.25 3.12
Gly12 34 Tetragonal P4,/P4, 1149 1149 146.1 1.16 3.13 3.02
Ser88 3.0 Tetragonal P4,/P4, 1143 114.3 1457 1.16 3.09 2.98
V +4Met 4.1 Monoclinic P2 118.7 781  109.9 1.16 2.87 2.76

“Ratio of unit cell volume to unit protein mass.
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