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Fig.l a, Structure of the amino acid 140-1471oop which contains 
a glycine at position 146 in the parent HA. Atomic coordinates for 
the parent structure 15 were obtained by model building (1. A. 
Wilson and D.C.W.) on a version of the BILDER program20 

modified by Robert Ladner. These were refined to an R factor of 
0.26 after six cycles of restrained least-squares refinement21 where 
the contribution of the structure factor to the least-squares equation 
was evaluated by the gradient-curvature method on a difference 
map (ref. 22 and M. Lewis and D. Rees, personal communication). 
(R = I.lsilh, -lhlfi.[h) where si =scale factor (including film tem
perature factor) for crystal i, and /h1 =intensity of reflection h of 
crystal i.) Exact 3-fold symmetry was imposed on the HA trimer 
in the crystallographic asymmetric unit by refining only a 
monomer's coordinates from 3-fold averaged difference maps. An 
overall B factor of 14 was used. Details of the refinement will be 
published elsewhere. b, The coordinates of the 140-147 loop of 
the antigenic variant V3a showing the location of the Asp (for Gly) 
substitution. Note that no conformational changes are observed 
between a and b. The V3a loop coordinates were obtained from 
model building on a 2F0 - Fe map after refining the X31 coordinates 
(minus the loop) against the V3a data. c, The V3a difference map 
(Fobs V3a-Fobsx31 ) showing the 12u peak at Asp 146. The only 
significant difference is at the position expected by the addition 
of the Asp 146 side chain instead of Gly 146 in the wild type. The 
difference Fourier was calculated using observed parent and variant 
structure factors with the refined phases described for a. d, The 
same as c with additional positive (dashed) and negative (dotted) 
contours at the noise level, 3u. The interpretable 3u peaks are a 
ridge of difference density indicating a small shift in the position 
of the side chain of Arg 141, which is within hydrogen bonding 
distance of Asp 146. (This figure was produced with an Evans and 
Sutherland PS-300 on the version of FRODO written by J. W. 

Pflugrath, M. A. Saper, B. Bush and A. Jones.) 
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in the position of Arg 141 to improve the hydrogen bond to the 
carboxyl group of Asp 146 led to our finding its displacement 
in the experimental difference map. Details of the method and 
results will be given separately. 
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