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.....;... ...... ..................... In the publication we used a wrong structure and form ........ ...................... :::.: ..... >.. .:.:.. .:: ..?.... ........ ........................... . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  ...... ....... ...... ........... ...... ...... factor for the insulin monomer. The correct low resolu- :;I ..... 
tion model for the monomer is shown schematically in 

... Fig. 2. The size is close to 20 x 20 x 20 A3. The structures .... ...... . . .  ...... ..... ...... ...... . . . . . . . . . . . . . . . . . . .  ........ ........ ....... ..... ...... ..... ...... .... .... ....... of the higher oligomers were correct. 
We have improved the accuracy of all the form factors 

by making use of the crystallographic structure of zinc- 
free cubic insulin (Badgar et al. 1992). We have used the 
following procedure: First the small-angle scattering 
curve was calculated in the range of scattering vectors up 
to 0.5 A - l .  Then the small-angle scattering intensity of a 
simplified low-resolution model was fitted to this scatter- 
ing curve and a few structural parameters were optimized. 
The starting consisted of eight Fig. 2. Left-hand side: The spheres used for calculating the form 
spheres placed at the corners of a cube. In the optimized factor of a monomer. Right-hand side: The spheres used for calcu- 
model eight spheres of radius 6.08 A are placed at the lating the form factor of a dimer 

Table 2. Results from the mass distributions. The values of S(q=  0) tion model. M,,,, is the monomer molecular mass of 5800. The 
are calculated as the forward scattering from IFT of the full q  range results from light scattering are based on the measurements and 
divided by the forward scattering from the fits of the mass distribu- model by Kadima et al. (1993) 
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Fig. 7. Mass distributionf~, a 10 mM NaC1, 
pH 11, and C=I  mg/ml, b 10mM NaCI, pH 11, 
and C= 10 mg/ml, e 100 mM NaC1, pH 8, and 
C= 1 mg/ml, d 100 mM NaCI, pH 8, and 
C= t0 mg/rnl. The broken curves are the mass 
distributions calculated by the equilibrium model 
of Kadima et al. (1993) 
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Fig. 8. Mass distribution f~. a 10 mM NaC1, 
pH lt, and C=10 mg/ml, b 100mM NaC1, 
pH 11, and C= 10 mg/rnl, e 10 mM NaC1, pH 8, 
and C= 10 mg/ml, d 100 mM NaC1, pH 8, and 
C= 10 mg/ml. The broken curves are the mass 
distributions calculated by the equilibrium model 
of Kadima et al. (1993) 

corners of a rectangular parallelepiped of size 8.74 x 
8.74 x 11.45 ~3. 

For the calculation of the form factors of the higher 
oligomers the optimized model for the monomer is placed 
at the center of mass positions of the insulin molecule in 
the unit cell calculated from the crystallographic struc- 
ture (Badgar et al. 1992). This gives a distance of 18.0/~ 
between the centers of mass of two monomers belonging 
to the same dimer. The parallelepiped was placed with the 
sides parallel to the axes of the cubic unit cell and the 
orientation which produces the short and long dimen- 
sions of the insulin molecules (see Fig. 1 of the original 

publication). Higher oligomers were selected from the 
crystallographic unit cell as described in the original pub- 
lication. A comparison of the form factors of the dimer 
and the tetramer calculated from the low resolution mod- 
el and from the atomic crystallographic coordinates 
showed very good agreement. 

A reanalysis of the small-angle neutron scattering data 
sets with the corrected and improved form factors has 
been done and the mass distributions have been deter- 
mined as described in the original publication. The new 
factors allowed smooth solutions to be obtained with a 
very low weight on the smoothness constraint. The mass 
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distributions agree very well with the predictions of the 
equilibrium model of Kadima et al. (1993) (see Fig. 7 
and 8). Note  that the aggregation number of the largest 
oligomers is about 15. The results derived from the mass 
distributions are given in Table 2. One sees that the 
weight-average molecular mass (Mav)c is in general larger 
than predicted by the equilibrium model of Kadima et al. 
(1993). The polydispersity aM/(M,v)c is nearly independent 
of weight-average molecular mass. The good agreement 
between the mass distributions determined from the 
SANS data and by the equilibrium model suggests that it 
might be possible to fit the equilibrium model directly to 
the SANS data. This we will attempt in the future. 
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