L. A. FEIGIN, A. T. DEMBO AND A. K. BOYARINTSEVA

the phage (Table 2). From these data it follows that the
hydration of DNA is much higher than the hydration
of the protein part. Thus, the phage in water solutions,
to a good approximation, may be considered as a
homogeneous body at a resolution corresponding to
several subsidiary maxima.

Table 2. Parameters of Sy, phage

V, hydrated volume; V,, volume without water; M, molecular
weight; K, hydration; Q, degree of swelling.

14 Vs M K o
(10%A%)  (10%43) (10° (gg™")

Phage 22 12 110 055 1-8

DNA 12 0-45 50 1-0 3

Protein 1:0 075 60 03 1-4

At this point we faced a very important problem:
what is the conformation of DNA in phage heads
and what is its secondary structure? To this effect we
have measured the scattering intensity of phage gels
in a range of angles from 5 to 20°. The experimental
data for phage Sp and the calculated curves (according
to Bram, 1971) for various forms of DNA are presented
in Fig. 6. Our experimental data are in good agreement
with the theoretical curve for the B-form. It ought to
be noted that the interpretation of scattering curves in
this range of angles is not a simple task for there is a
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possibility of mutual interference between DNA and
the protein part of the phage.
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X-ray Small-Angle Studies of the Pyruvate Dehydrogenase Core Complex from
Escherichia Coli K-12

By H. DURCHSCHLAG
Institut fiir Physikalische Chemie der Universitit, Heinrichstrasse 28, A-8010 Graz, Austria

The pyruvate dehydrogenase core complex from E. coli K-12, defined as the multi-enzyme complex
which can be obtained with a unique polypeptide chain composition, has been investigated in solution
with the X-ray small-angle technique. The molecular weight of the core complex of 3-78 x 10¢ Dalton
verifies the ratio of polypeptide chains of 16:16:16 of the three enzyme components, pyruvate dehy-
drogenase (EC 1.2.4.1), dihydrolipoamide transacetylase (EC 2.3.1.12), and dihydrolipoamide dehy-
drogenase (EC 1.6.4.3), present in the complex. In connexion with the values obtained for the radius of
gyration (156:5 A), volume (107 x 107 A3%) and amount of solvent associated with the complex (1-03 g/g)
a loose packing of subunits in the complex has to be assumed. Additional information about that can
be derived by determination of specific inner surface (7-1 x 10-2 A1), mean transversal length (566 A),
and coherence length (1235 A) as structural parameters. Fourier transformations of scattered intensity
and of structural amplitude have been carried out and show the existence of slightly disturbed spherical
symmetry of the complex built up from subunits. The mean diameter of the three different subunits of
about 78 A and the maximum diameter of the complex of 433 A, as determined from the correlation
function, corroborate the large extension of the complex. The comparison of experimental and the-
oretical scattering curves reveals the structure of the complex. Although not representing a unique
solution, a lot of model calculations indicate the complex to be arranged from morphological rather
than functional subunits. At each edge of a cubic centre, formed by dimer transacetylase components,
dimer pyruvate dehydrogenase and dimer flavoprotein components are arranged according to the best
fit. Far-reaching conformity between experimental results and model was established.



