Fig. 1. X-ray diffraction photograph from
a PBS2 DNA fiber 75 u in diameter at 75
percent relative humidity. Fiber axis ver-
tical.

which has usually been regarded as a
component of RNA only.

It seems unlikely a priori that the
absence of a methyl group in the 5
position, which constitutes the only
difference between uracil and thymine,
could have a marked effect on the
three-dimensional structure of the
nucleic acid. However, since this dif-
ference in base composition and the
absence of the 2’-hydroxyl in DNA
are the only major chemical differ-
ences between the two nucleic acids,
it is a point which needs experimental
clarification.

Bacteriophage PBS2 was grown on
B. subtilis strain SB19. The bacte-
riophage lysate, concentrated by cen-
trifugation, was shaken gently with
buffered phenol to extract the DNA.
After several extractions the DNA in
the aqueous layer was dialyzed free
of phenol. The DNA was then pre-
cipitated with alcohol and dried with
acetone. Fibers about 0.05 mm to
0.1 mm in diameter were drawn from
a rewetted gel of the DNA.

X-ray diffraction photographs of
the fibers were taken in microcam-
eras, the instances between specimen
and film being 1.6 cm and 2.7 cm and
exposure time about 24 hours. The
water content of the fibers was con-
trolled by filling the cameras with heli-
um which had been bubbled through
appropriate saturated salt solutions.

The x-ray diffraction photographs
are not of high quality but show a
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pattern typical of that given by DNA
in the B configuration, at both 75
and 92 percent relative humidity
(Fig. 1). A simple comparison with
other DNA’s is made difficult by the
extensive glucosylation of PBS2 DNA.
Twenty percent of the guanine and
60 percent of the cytosine residues
are glucosylated (/). The DNA from
Escherichia coli bacteriophage T2
gives similar diffraction diagrams (4)
and is also extensively glucosylated.
This glucosylation has been proposed
as the reason for the lack of crystal-
linity and for the poor diffraction
patterns given by this DNA as com-
pared to other DNA’s—the glucosyla-
tion of the bases causes steric hin-
drance in the packing of the mole-
cules (4). A similar explanation seems
reasonable for PBS2 DNA. The dif-
fraction pattern is quite characteristic
of DNA, so that the structure is
clearly a two-chain helical polynu-
cleotide with chains running in op-
posite directions and with Watson-
Crick base pairs between the chains.
The base pairs are perpendicular to
the helix axis.

While the conclusion is not com-
pletely clear-cut—a uracil-containing
DNA which is not glucosylated would
be a more suitable model—the simi-
larity to DNA of bacteriophage T2,

and the clear difference from RNA,
makes it likely that the substitution
of uracil for thymine has no major
effect on the overall three-dimen-
sional configuration of a two-chain
base-paired helical nucleic acid. The
presence or absence of the 2’-hydroxyl
group appears to be the deciding
factor.
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Unusual Aggregation of a Nonfunctional Tobacco

Mosaic Virus Protein

Abstract. The nonfunctional virus protein isolated from plants infected with
the PM2 strain of tobacco mosaic virus aggregates to form elongated, two-
stranded, open helical structures, in marked contrast with functional tobacco
mosaic virus protein which aggregates into rods. This unique type of aggregation
may explain why the PM?2 protein is unable to combine with viral nucleic acid

to form stable infectious virus particles.

The isolation of two defective tobac-
co mosaic virus strains was recently re-
ported by Siegel et al. (1). Both strains
exhibited biological properties which
indicated that in the host plant the virus
nucleic acids were unprotected by pro-
tein. One of these strains (PM1) en-
gendered no protein serologically relat-
ed to tobacco mosaic virus. The other
strain (PM2), however, was shown to
have a protein of low molecular weight,
which is serologically cross-reactive
with tobacco mosaic virus protein but
which apparently is unable to combine
with the virus nucleic acid in vivo.
This nonfunctional virus protein aggre-

gates in vitro into elongated particles
when the pH of the solution is low-
ered. Elongated striate loops have been
seen in infected cells (2) suggesting that
PM?2 protein also aggregates in the host.

Low molecular weight tobacco mosaic
virus protein can be made to aggregate
into rods that are morphologically very
similar to intact virus particles (Fig. 1).
If this aggregation occurs in the pres-
ence of tobacco mosaic virus RNA,
infectious virus particles are reconstitut-
ed (3). On the other hand, if PM2
protein is made to aggregate under the
same conditions in the presence of
tobacco mosaic virus RNA, no in-
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Fig. 1.

Tobacco mosaic virus protein
negatively stained at pH 5.3. The region
at the bottom is supported by a carbon
film, while the rest of the preparation has
dried over a hole in the supporting mem-
brane.

fectious virus particles are formed (7).
The electron micrograph (Fig. 2) of the
negatively stained aggregated PM2 pro-
tein may help to explain this behavior.
The aggregated PM2 protein forms
open, flexuous, helical structures rather
than compact rods. The integrity and
biological activity of tobacco mosaic
virus RNA are normally stabilized
when the RNA is sheathed in viral pro-
tein which thus shields it from the del-
eterious action of nucleases. Presum-
ably, the open structure of aggregated
PM2 protein could provide no such
shield. Alternatively, the PM2 protein
may have no affinity for virus RNA.
The electron micrographs of aggre-
gated PM2 protein also show some
single strands. We believe this may be

Fig. 2. An electron micrograph of PM2
protein negatively stained at pH 5.3. The
protein particles extend over a network
of holes in the membrane.
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an artifact of negative staining because
micrographs of shadowed preparations
show rope-like flexuous particles of a
diameter characteristic only of double
strands. Moreover, the particles are con-
siderably longer in the shadowed prep-
arations, indicating some breakage
from negative staining with phospho-
tungstic acid (4).

The increased resolution within the
“holey” regions on both micrographs is
of interest. Huxley and Zubay (5)
have reported a reduction of flattening
of Escherichia coli ribosomes and of
turnip yellow mosaic virus particles ac-
companied by an increased visualization
of structural detail where the droplet
of phosphotungstic acid dries unsup-
ported over the holes in the carbon
film. The double strands of PM2 pro-
tein are most obvious in this region and
appear to be narrower than where sup-
ported by the film. Outside of the hole
the PM2 strands may be flattened dur-
ing drying onto the membrane. Con-
versely, tobacco mosaic virus protein,
does not show different dimensions in
regions outside of the hole (Fig. 1).

Some of the PM2 helixes appear as
right-handed coils whereas others seem
left-handed. This is apparently an opti-
cal artifact, because in shadowed prep-
arations all the particles are oriented
in one way (6).

For negative staining with phospho-
tungstic acid we followed the procedure
of Brenner and Horne (7). A 0.1-per-
cent solution of either PM2 or tobac-
co mosaic virus “A” protein (8) was
dialyzed in water at pH 8 for 4 hours
at 2°C against 0.1M ammonium ace-
tate adjusted to pH 5.3 with acetic acid.
The aggregated protein was mixed with
an equal volume of 2 percent phospho-
tungstic acid adjusted to pH 7, and
sprayed onto carbon-coated screens.
The screens contained holes and “pseu-
do holes” in the formvar membrane
when prepared according to Harris
(9). Before application of the speci-
mens, the formvar was removed with
chloroform.
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Sensitivity of Female Inbreds of
Cucumis sativus to Sex Reversion
by Gibberellin

Abstract. Two female inbred cucum-
bers were developed by substituting
gene Acr for acr in the genetic back-
grounds of the monoecious races Mark-
eter and Tokyo, which exhibit weak
and strong male tendency respectively.
Marketer females are resistant and
Tokyo females are sensitive to sex re-
version in response to treatments with
gibberellin As. Resistance and sensi-
tivity of this type appear to depend
upon the genetic system which con-
trols sex tendency.

The monoecious races of cucumber,
Cucumis sativus L., are male early in
development and female later. They
vary greatly in sex tendency, depending
on rate of sex reversion during plant
development. Gene Acr accelerates the
rate of sex reversion (I) and is often
associated with complete femaleness
(2).

Certain treatments with gibberellic
acid or gibberellins increase male tend-
ency in monoecious races (3) and in-
duce staminate flowers in female in-
breds (I, 4). However, most female
inbreds, Acr Acr, are relatively resistant
to sex reversion by gibberellic acid.

Previous results () suggested that
some females might differ from each
other in degree of resistance, depend-
ing on the potential sex tendencies of
their genetic backgrounds. Hence, we
attempted to synthesize resistant and
sensitive female inbreds.

Two monoecious inbreds of the
varieties Marketer and Tokyo were se-
lected for synthesis. Marketer acr acr
exhibits relatively weak male tendency,
and Tokyo acr acr is strongly male
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