Further studies are in progress to determine whether
the pituitary principle can be identified with one of
the recognized hormonal entities secreted by the pitui-
tary gland.
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X-Ray Diffraction Studies of Inclusion
Bodies Found in Plants Infected with
Tobacco Mosaic Virus!

M. E. Bergmann and I. Fankuchen
Polytechnic Institute of Brooklyn, Brooklys, New York

Crystalline inclusion bodies in tobaceco plants in-
fected with tobacco mosaic virus were observed as
early as 1903 (1-2), but to date no conclusive evidence
has been obtained concerning the nature (or chemical
identity) of these bodies. Bernal and Fankuchen (3)
have shown that purified tobacco mosaic virus exhibits
x-ray diffraction patterns arising from the intramolec-
ular arrangement of the atoms within the virus mole-
cule as well as from the intermolecular arrangement
of the virus molecules with respect to each other. They
showed that the intermolecular spacing varied with the
ion conecentration and, furthermore, that the order in
the gels is two-dimensional but not three-dimensional.
Oster and Stanley (4) have been able to observe the
diffraction of visible light in freshly prepared gels
and have calculated a layer spacing of about 3,000 A.
More recently, Wilkins, Stokes, Seeds, and Oster (5)
have reported optical evidence on the layering of in-
clusion bodies.

‘We decided to seek further evidence on the growth
and development and on the identity and internal
structure of the inclusion bodies associated with
tobacco mosaic virus, by means of x-ray diffraction
studies on inclusion bodies in vivo, supplemented by
further observations under the microscope. In this
paper we report preliminary results.

For the x-ray diffraction studies we used both
Noreleo and Hilger units, trying copper, iron, chro-
mium, and eobalt radiations. The camera was a North-
American Philips microcamera which we had modified
by improving the specimen- and film-holders and by in-
creasing the specimen-to-film distance (6). We directed
the x-ray beam on single, large, rod-shaped inclusion
bodies found within hair cells of diseased plants.? To
date we have obtained a few diagrams from such
bodies that show distinet spacings and orientation.
The spacings correspond fairly closely to the strongest

1 This work was made possible by a grant-in-aid from the
American Cancer Society upon recommendation of the Com-
mittee on Growth of the National Research Council.

32 The diseased tobacco plants were kindly given us by L.
M. Black, of the Brooklyn Botanical Garden.
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Fi1c. 1. Enlargement of microcamera diagram of inclusion
body, taken with iron radiation. Arrow points to ring of
roughly 24 A spacing.

maxima exhibited by the intramolecular diagrams of
TMYV gels (3). They are too few to permit positive
identification if the x-ray evidence is taken by itself;
in conjunction with the circumstantial evidence re-
ported by others (4, 5), indications are strong that the
inclusion bodies consist of the virus protein. X-ray
diffraction studies on these microscopic objects require
highly specialized equipment and techniques. We are
still improving both, and intend to report on the in-
strumental details at a later date. Fig. 1 shows a
typical diagram. Microscopic studies are reported by
one of us in the note which follows.
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Microscopic Studies of Inclusion Bodies
Found in Plants Infected with
Tobacco Mosaic Virus?

M. E. Bergmann?
Polytechnic Institute of Brooklyn, Brooklyn, New York

Inclusion bodies found in the hair cells and leaves
of diseased tobacco plants suffering from mosaic dis-

1 This work was made possible by a grant-in-aid from the
American Cancer Society upon recommendation of the Com-
mittee on Growth of the National Research Council.

2 The author wishes to thank I. Fankuchen for his interest
and encouragement. The diseased tobacco plants were kindly
supplied by L. M. Black, of the Brooklyn Botanical Garden.
The use of the phase microscope of the National Lead Com-
pany Research Laboratory was made available by F. J. Wil-
liams, research director. Figs. 2 and 38 were prepared with
National Lead Company equipment by M. Kuschner and B.
Ostrofsky. of the staff of the Research Laboratory.
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