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Suddath, Fred L 
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Georgia Tech Research Corporation 

PERIOD COVERED BY THIS REPORT 

G-33-614 

TITLE (Repeat title shown in item 1 on first page) 
High-Resolution Structure of Pisum Sativum Lectin 

(SEE INSTRUCTIONS) 

Publications  

1. The Location of Manganese and Calcium Ion Cofactors in Pea Lectin Crystals by Use 
of Anomalous Dispersion and Tuneable Synchrotron X-Radiation. H. Einspahr, K. 
Suguna, F. L. Suddath, G. Ellis, J. R. Helliwell, and M. Z. Papiz. Acta Cryst. 
91985) B41, 336-341. 

2. The Crystal Structure of Pea Lectin at 3.0 A Resolution. Howard Einspahr, 
Elizabeth H. Parks, Kaza Suguna, E. Subramanian, and F. L. Suddath. (Submitted to 
Journal of Biological Chemistry). 

Progress Report  

1. No change in scientific goals. 

2. The model of pea lectin based on partial interpertation of a 3.0 A electron 
density map was subjected to CORELS refinement with each amino acid residue taken 
as a rigid domain. After six cycles, the R value for the partial model was 
reduced from 0.54 to 0.37 (7.0-3.0 A data). This was followed by two cycles of 
restrained least squares refined to improve the geometry of the model. Phases 
were calculated from the refinement model and were combined with MIR phases by use 
of Bricogne's modification of the Sim weighting scheme. The combined phases and 
observed structure factors were input to Wang's density-modification system of 
programs. All residues including side chains were fit to the map except residues 
235-239 in one manomer due to absence of electron density in the region. This 
model was then subjected to restrained least squares refinement with an overall 
isotropic temperature factor. The R value was reduced from 0.40 to 0.27 in eight 
cycles (7.0-3.0 A data with 3a cutoff). An effort was made to calculate a map in 
which bias due to the model was eliminated or minimized in a local area by leaving 
a slab of density out of the map (slab set to zero). The modified asymmetric unit 
was backtransformed to obtain new calculated F's and phases. Calculated and 
observed structure factor were scaled together. Calculated phases were ocmbined 
with MIR phases as before. The coefficients 2F0M comb Fobs  -F calc  and the combined 
phases were used to calculate the map within the slab described above. This 
process was repeated with successive slabs until the entire asymmetric unit had 
been constructed. The model was adjusted to fit this new map and refined for 16 
cycles to a R value of 0.24 (7.0-3.0a cutoff). 

The model at 3.0 A resolution was used to calculate phases at successively 
higher resolutions in 4 steps to 2.48 A. Observed structure factors from film data 
were carefully added to the refinement data set. After numerous cycles the R 
value is 0.27 (5.0-2.48 A 3a cutoff). This model must now be reexamined vs the 
electron density map and solvent molecules added. 

During the budget period we established a collaborative arrangement with Dr. 
Jeremy Carver of the University of Toronto. Dr. Carver and his colleagues have 
prepared crystals of pea lectin complexed with methyl 3,6-Di-0- (a-O-Manno- 
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pyranosyl)-a-D-Mannopyranoside. Data were collected at UAB from numerous crystals 
of the complex to 2.5 A resolution. The structure has been solved by Carver and 
colleagues by molecular replacement methods. 

Specific objectives of the coming year. 

(1) Complete the refinement at 2.48 A resolution. 

(2) Extend the resolution to the limit of film data (1.83 A) 

(3) Collect high resolution data at Daresbury to 1.2 A 

(4) Assess the structure of pea lectin in terms of the structure of the 
carbohydrate complex determined by Carver et al. 
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