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Shape and Volume of anti-Poly-D-alanyl Antibodies in the Presence and Absence of
Tetra-p-alanine as Followed by Small-Angle X-ray Scattering
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The conformation of two anti-poly-D-alanyl antibodies was studied before and after interaction with
hapten by small-angle X-ray scattering. With both samples a volume contraction could be observed
upon interaction with the tetra-p-alanine hapten. The anti-poly-D-alanyl antibodies obtained by im-
munization with poly-p-alanyl diphtheria toxoid showed a decrease of the volume by 10% and a
decrease of the radius of gyration by 7-7% when 90 % of the binding sites were occupied by hapten.
With anti-poly-p-alanyl HSA antibodies, a smaller decrease of the volume, of 3:2%, and of the radius
of gyration of 1:4% were found, when 62 % of the binding sites were occupied. Since the other data
determined for the antibodies, such as molecular weight, radii of gyration of the cross section, and form
of the scattering curve, were unchanged upon interaction with hapten within the errors of measurement,
it must be assumed that the change in conformation upon interaction consists in a volume contraction
without significant changes in the shape. The shape of all antibodies (free and occupied by hapten) is
best described by a T-shaped model. The data found for the two antibody fractions, in the free and
bound states, respectively, are the following: radius of gyration of the whole particle, 6-08 to 6-:00 nm
(—14%) and 6-50 to 6:00 nm (—7-7 %); volume, 371 to 359 nm?3 (— 3-2%) and 399 to 358 nm* (— 10 %).
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Small-Angle Scattering Studies for Investigation of the Structure of Solid Polymers
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The recent developments of the application of small-angle scattering to structure studies of crystalline
and amorphous polymers are discussed. For the case of partially crystalline polymers a new method
for evaluating SAXS curves of samples with lamellar structure has been developed and was applied to
prove the validity of the ‘two-phase’ concept and to measure some properties of the so-called ‘fold
surface’ of polymer crystals. Taking into account the temperature dependence of SAXS, glass transition
phenomena in the disordered regions as well as premelting processes can be studied. The same method
is also used for evaluating disorder phenomena in the lamellar interfaces of paraffin crystals. Further
applications of SAXS to crystalline polymers include the study of crystallization under strain and the
dependence of SAXS on an applied stress. Amorphous polymers in the glassy or molten state
also show rather intense X-ray scattering at small angles. The origin of this scattering was investigated
in the light of recently proposed models of the structure of the amorphous phase. A specially powerful
method for solving this problem is the neutron small-angle scattering technique which is briefly reviewed.



