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X-Ray Crystallography of Soybean Proglycinin at High Resolution
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ABSTRACT

Glycinin is one of the most abundant storage proteins in soybean seeds. To design a modified
glycinin with improved food functions at the atomic level, three-dimensional structure of
glycinin has to be elucidated at high resolution. Previously, we reported the structure of the
recombinant proglycinin trimer at 6.0 A resolution based on the data from three kinds of heavy
atom derivatives. However, it was not enough to build the model of the proglycinin at high
resolution, because these derivatives had the same binding sites of heavy metals each other at
pH 7.6. Change of soaking conditions from pH 7.6 to pH 5.5 provided derivatives suitable for
isomorphous replacement method. A good electron density map was made at 3.2 A resolution
by solvent flattening and averaging with program PHASES. We built the model of the pro-
glycinin with R-factor of 22.7 using program XPLOR. Comparison of the structure of g-barrel
in the proglycinin with that of phaseolin showed a high similarity between those. This supports
the hypothesis that both proteins are derived from a common ancestor. Rep. Soy Protein Res.

Com., Jpn. 18, 21-24, 1997.
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Table 1. Data collection of native proglycinin crystals and derivatives

Derivative Detector No. collected No. independ.  R-merge Resolution Completeness
reflections reflections (%) (A) (%)
Native High Star 156,844 52,099 11.9 2.7 98.3
PCMB-1 X-1000 68,998 23,245 14.9 34 74.2
CH;HgOH X-1000 127,263 29,156 14.0 32 86.7
KAuCl, X-1000 50,480 8,470 10.4 5.0 99.7
KAu(CN), High Star 152,342 51,491 10.5 2.6 88.4
PCMB-2 High Star 147,621 44,651 14.1 2.8 94.0
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I?l; Table 2. Summary of statistics for heavy atom derivatives )
g Derivative Soa}«:l:ng Resolﬂution R-Cullis R-Kraut Phasing Heavy Site Occupancy Bffiictor

9 conditions (A) power atom X v z (%) (A%

gg PCMB-1 1 mM" 3.4 0.673 0.102 1.31 Hg-1 0.133 0537  0.005 0.142 10.70

z 18h Hg-2 0989 0.781  0.107 0.238 2.00

- Hg-3 0.349  0.870  0.159 0.145 2.00

= CH;HgOH 10 mM" 3.2 0.697 0.098 1.34 Hg-1 0.132 0536  0.007 0.113 2.00

i 15h Hg-2 0990 0.781  0.109 0.214 2.00

é Hg-3 0.348 0.869 0.161 0.140 2.00

= KAu(Cl), 2 mMY 5.0 0.634 0.073 1.59 Au-1 0.130  0.538  0.008 0.187 25.73

18h Au-2 0.988  0.780  0.106 0.256 18.13

Au-3 0.350 0.871  0.159 0.189 17.68

KAu(CN), 1 mM? 3.2 0.698 0.120 0.95 CN-1 0.933  0.779  0.220 0.444 16.61

i5h CN-2 0141  0.389  0.044 0.417 22.06

CN-3 0412  0.725 0.151 0.363 12.49

CN-4 0.354 0.608 0219 0.353 15.83

CN-5 0.725  0.066  0.246 0.199 2.00

CN-6 0.700 0991  0.057 0.166 8.09

PCMB-2 10 mM? 3.2 0.567 0.135 1.60 MB-1 0.131 0536  0.000 0.529 32.39

1.5h MB-2 0.989 0.782  0.102 0.633 16.82

MB-3 0.348  0.869  0.153 0.572 32.69

MB-4 0.893 0365  0.021 0.710 54.26

MB-5 0.714 0614  0.096 0.688 45.88

MB-6 0.979  0.536  0.220 0.677 39.27

MB-7 0.534 0.801 0.061 0.609 59.83

MB-8 0.802 0.884  0.165 0.434 57.65

MB-9 0.245  0.462  0.144 0.297 42.77

MB-10  0.069 0270  0.065 0.251 72.45

MB-11 0446  0.611  0.209 0.329 45.03

MB-12  0.710  0.077  0.063 0.069 29.27

1) Soaking solution is 0.1 M Tris, pH 7.6.
2) Soaking solution is 0.1 M MES, pH 5.5.
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