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ABSTRACT

The size of corpuscular protein y-globulin is determined by the well-known filter difference
method in a small angle scattering X-ray apparatus after Prof. Kratky. The previous experi-
mental arrangements of Dr. Paletta and co-workers consisting of the photographic method of
registration have been greatly improved by the method of impulse registration. The tempera-
ture sensitiveness of the sample was controlled by a special type of refrigerator. It is found
that the length of the molecule is about 260 A as against the previously determined value of
236 A. 'This is explained as due to association of the molecule along its length and the sensi-
tiveness of the sample is responsible for this, since it is examined two years after its production.

INTRODUCTION

The three-dimensional systematic determination of y-globulin has been reported
for the first time by Kratky, Porod, Sekora and Paletta (1955). Replacing their
photographic method of registration by the Geiger-Muller type of counter and
controlling the temperature sensitiveness of the sample by keeping the same at 14°
C. by means of a refrigerator, improved measurements in the laboratory of Prof.
Kratky have shown increased dimension of the molecule as a result of association,
in particular, along its length.

EXPERIMENTAL

The previous method consisted in treating 4 per cent solution of ¥-globulin in
the well-known small angle scattering camera of O. Kratky (Kratky and Skala,
1958), the scattered intensity being obtained on a photographic film. Thereafter,
a photometer curve was obtained from which the scattering curve, after elimination
of collimation error, was obtained. The present procedure, however, consisted in
measuring directly the scattered intensity at various angles by means of Siemens
and Huske counter tube and the beam-recording instrument of the same firm. The
room temperature was kept constant by means of a special type of refrigerator in
order to prevent temperature effect on the very sensitive sample. The X.ray
intensity was kept fairly constant by controlling the primary voltage supplied to the
Philips X-ray unit by a stabilizer from Switzerland. The well-known filter differ-
ence method was adopted in registering intensity. To be on par with the previous
measurements of Dr. Paletta, Cu radiation with Co and Ni filters were employed.

A 4 per cent solution of ¥-globulin, obtained from Behring Works, Germany,
Handels preparation, was the substance examined after about two years of produc-
tion. As usual, the scattering due to the solvent, 0-85 per cent of NaCl in water,
was obtained. Then the scattering curve due to 4 per cent solution of v-globulin
in a Mark capillary of 175 mm, thickness, which was also the holder for NaCl, was
obtained (Kratky and Paletta, 1955) by using Co and Ni filters. The difference
curve obtained gives the scattering due to the pure sample itself. For higher
intensity all small angle measurements were made with rectangular focus. There-
fore it was necessary to correct the scattering curves for this collimation error.
This well-known slit correction was done by ‘entschmiering’ the ¢ Verschmierte’
curve. The curve as obtained directly is the Verschmierte curve and after
entschmiering we obtain the true scattering curve as if due to a point focus.
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REsvLT AND DiscussioNn

Fig. 1 and Tables 1 and 2 give these curves and the measured results
respectively. The measurements were made between Bragg’s values 600 to 26 A.
For every observation about 5,000 impulses were recorded and hence the rate of

impulse was obtained, the statistical error being as low as 715_93__—00 per cent.

TABLE 1

Four per cent solution of y-globulin, Handels product
Jfrom Behring Works, Germany. Measurements of Dr,
Paletta, photographic method

X’ m I/sec.
275 0-944 18-1
3:40 1-167 16-4
6-75 2317 10-2
8-30 2-849 8-0
9-60 3-295 6:5
11-00 3775 5-3
13-70 4-702 34
19-20 6-589 1-5
2200 7-550 1-0
27-45 9-420 0-6
33-00 11-330 0-4

' =mf0-343. The X' values of Dr. Paletta has been converted to our ‘m’ values
for plotting them on the same sheet.

T = Verschmierte intensity measured in impulses (intensity not corrected for colli-
mation error).

TABLE 2

Four per ceni solution of y-globulin, old Handels product

Jrom Behring Works, Germany. Measurements of the

author, fillter difference method with Siemens apparatus
and Siemens counter tube

m 1 [sec.
0-505 26-64
0-545 25-78
0-655 24-59
0-755 23-40
0-805 22-00
1-505 15-41
2:505 9-27
3-505 5-45
4-005 4-63
4-505 3-47
5205 2-61
5-905 1-96
6-210 1-59
7:220 1-09
7440 0-97
8-870 0-62
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m = Zy—Zy+8/2

‘m’.is measured in cm. It is the height of the centre of the counter window from
the centre of the direct beam.

m = Xa/D
a = distance of the film dr the counter tube from the scatterer,
A = wavelength.
D = Bragg’s value.

Zy = height of the counter tube.
Zpy,, = zero position of the counter tube, i.e. the centre of the primary beam.

8 = width of the slit'of the counter window.
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The entschmierte curve is generally the I.m curve. Following the procedure
after Guinier one obtains the log Im-m? and the log I-m? curves. From the former
one obtains R, the radius of inertia of the elliptical cross-section and from the latter
R, the radius of inertia of the elliptical cylinder. From the above quantities the
height of the elliptical cylinder, i.e. the height ‘ H’ of the y-globulin molecule, is
obtained as

H =[12(e-E)|'

Substituting the obtained values for R, = 17-16 A and for R =754 &, H comes out
to be 254-3 &. Other methods of calculations give also H values of about 260 .
It can roughly be said that the correct value is somewhere between 2556-2€0 A
whereas the previously reported value of Dr. Paletta and co-workers was about
236 A. This is also evident from a study of the two scattering curves represented
in Fig. 1. Both the curves are in good agreement in the outer region, i.e. in the
region of larger scattering angles, whereas the inner portion of our curve runs much
higher than that of Dr. Paletta., The larger dimension of the scatterer, as is well
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known, affects this part of the curve, i.e. the length of the ¥-globulin molecule
is responsible for this. In comparison with the theoretical curves of elliptical
cylinders with different axial ratios, agreement is obtained with one of the curves of
axial ratioof 1:3,1.e.@:b=3:1.

SUMMARY

The elongation of the molecule giving rise to a higher value of H of about 260 A
is due to association along its length. The sensitiveness of the sample is responsible
for this. This small difference is seen when a fresh sample and a sample after two
years are examined. Further experiments are necessary to find out the reasons for
this and to support the results obtained in the present investigations.
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