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The sets were run twice. The method used is reported in
detail in FARrROW and VAN DvxgEe?®. The data were tested
statistically with the Fisher Exact Probability Test,
HUuNTSBERGER and LEAVERTON?.

Gibberellic acid. In plant systems gibberellins reverse
genetic dwarfism in corn and pea. VARNER et al.? suggest
that the compounds affect de novo protein synthesis.

The potassium salt of gibberellic acid {GA3) was
without effect on thymidine incorporation. However, this
salt inhibited the incorporation of uridine down to 30 and
509%, of the control with no gibberellic acid, in our leuko-
cyte system.

Aunzxins. The auxins instigate plant growth by cell
elongation. Evidence that RNA is directly involved is
presented by Kev et al.® and NoopEN and THIMANN?.
" Evans and Ravs, and Evans® present evidence that
points to an effect of auxin on growth via a system other
than or in addition to the effect on the nucleic acids.

Indole-acetic acid, indole-butyric acid and «-naptha-
lene-acetic acid did not affect thymidine incorporation
at all doses. All concentrations of the auxins stimulated
uridine incotrporation between 40 and 609, over the
control in the leukocyte system.

Cytokinins. The cytokinins are purine derivatives that
are required for cell division in many plant systems10-15.
Cytokinins occur in RNA of many species’®. ZacHAU et
al.3® showed that in the case of brewers yeast RNA the
cytokinin was located adjacent to the 3" end of the anti-
codon.

Dihydrozeatin is without effect on thymidine incorpora-
tion; however, it decreases uridine incorporation to
about 609, of the control at all concentrations in the
leukocyte system. At the highest concentration (10-¢ M)
zeatin inhibited thymidine incorporation down to about
20%, of the control, whereas the lower concentrations
were slightly stimulatory. All concentrations of zeatin
employed stimulated uridine incorporation.

The synthetic cytokinin N6-benzyladenine was without
effect on thymidine corporation; however, at 10-* M
and 10-% M it inhibited uridine incorporation down to
about 109, of control. At 107 M a 759, stimulation over
the control value was observed.

The synthetic cytokinin, kinetin, inhibited thymidine
incorporation at 10—+ M ; whereas a lower concentration
(10-¢ M) stimulated thymidine incorporation. Kinetin
was éither without effect or stimulatory (10-% M) to
uridine incorporation. Kinetin riboside was without effect
on thymidine incorporation; however at 10-¢ M it in-
hibited uridine incorporation to 50% of the control.
Lower concentrations (10—, 10-% and 10-7 M) stimulated
uridine incorporation.
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Phenolics. The phenolics are a diverse group of plant
secondary products??. It has been suggested that in
certain. cases these compounds may act as inhibitors.
Interestingly enough naringenin and ferulic acid inhibited
incorporation of precursors on the order of 509, of the

.. controlin certain experiments. 6-Methoxybenzoxazolinone

is a breakdown product of 2, 4-dihydroxy-7-methoxy-2H-

1, 4-benzoxazine-3-(4)-one which occurs in etiolated Zea

mays seedlings1®. Inhibition of thymidine incorporation
was decreased to about 349, of control while uridine
incorporation was decreased to about 609, of the control
at the 10-* M. All other doses also produced an inhibition
of incorporation of the nucleoside precursor in the leuko-
cyte system. .

The compounds studied may affect nucleic acid
metabolism in plants. No specific mechanisms have been
established. Probably, in order to inhibit or stimulate the
incorporation of thymidine-methyl-*H or uridine-5'-°H
into DNA or RNA of the leukocyte, the compound must
have acted at some point in pathway leading to synthesis
of the nucleic acids. The possibility of nonspecific inhibi-
tion of the uptake of nucleosides as reported in HirLr and
WiNGo!® seems unlikely, because both. stimulation and
inhibition were observed 2021,
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Summary. The DNP fibres y-irradiated under aerobic condition showed a reduction of their diameter, while no re-
markable changes were observed in the DNP fibres irradiated under hypoxic condition by scanning electron micro-

SCOPY.

In general, the radiosensitivity of macromolecules and
biological systems irradiated in the presence of oxygen is
higher than when they are irradiated in the absence of
oxygen, as reviewed by DERTINGER and Jung®. There are
a considerable number of physicochemical and biological

studies on this phenomenon. As’far as the authors are
aware, however, no literature of electron microscopic
investigations pertaining to this subject is accessible.
The present study has been undertaken with the hope
of elucidating the structural changes of deoxyribonucleo~
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protein (DNP) following irradiation under aerobic and
hypoxic conditions by scanning electron microscopy,
maintaining water-contained state of the DNP with the
aid of the new equipments designed by NEI et al..

The DNP was extracted from calf thymus in 0.7 mM
phosphate buffer solution (pH 6.8) by the method of
Zusay and Dory*% The DNP solution at a concentration
of about 0.1 mg per ml was kept at 0°C and y-irradiated
from a cobalt-60 source (5,000 Ci) under aerobic or hypoxic
conditions. The dosage and procedure of irradiation are
described separately in respective experimental sections.
About 15 min after irradiation, approximately 0.01 ml of
the DNP solution, diluted with 0.7 mM phosphate buffer
solution at a final concentration of 0.1 mg per ml, was
rapidly frozen by quick immersion into Freon 22 pre-
cooled with liquid nitrogen. The frozen sample was
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immediately transferred onto a specially designed cold
stage within a pre-evacuation chamber of a JSM 50A
scanning electron microscope. The specimen was sublimat-
ed to an appropriate depth at a temperature of —100°C
at 10-5 Torr, and subsequently coated with a thin layer
of gold. The specimen kept at about —150°C was examined
under the scanning electron microscope at an accelerating
voltage of 20 kV, and photographed at a magnification of
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Figs. 1-6. Scanning electron
micrographs of deoxyribonucleo-
protein (DNP) fibres, maintaining
their water-contained state with
the aid of the new equipment?:$,
The magnification of all figures is
given by the scale shown in Figure
1. Figures 1 and 2. Non-irradiated
DNP fibres under aerobic and
hypoxic conditions, respectively.
Tigures 3 and 4. DNP fibres
irradiated with’ 10 krad and 1
Mrad of y-rays under aerobic
condition, respectively. Figures
5 and 6. DNP fibres irradiated
with 1 Mrad of p-rays under
hypoxic condition. For details see
text.
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10,000 x. The DNP solution contained fibrous elements,
preferring to use a term of DNP fibres5: ¢,

In order to prepare hypoxic DNP solution, about 3
ml of the DNP solution in a Pyrex glass tnbe (17 cm?)
were kept at 0°C, and bubbled with nitrogen gas (99.95%)
through a fine needle at a flow rate of 100 ml per min for
15 min. The hypoxic DNP solution thus prepared revealed
essentially the same configuration of the DNP fibres as
that of the DNP fibres observed in the aerobic condition
(Figures 1 and 2). The DNP fibres, about 2,100 A in
diameter, were formed by a coiling of subfibres with
about 850 A diameter (Figures 1 and 2, arrows), as pre-
viously reported by NAKANIsHI et al.b.

The DNP solution under aerobic condition was ir-
radiated with 10 krad and 1 Mrad at dose rates of 800 rad
and 15 krad per min, respectively. Remarkable alter-
ations of the DNP fibres in both the irradiated samples
were a reduction of their diameter, about 800 A in diam-
eter (Figures 3 and 4). In some places, 2 thin fibres were
closely contacted, and run parallel, representing a tape-
like wide structure (Figure 4, thick arrows). The evidence
suggests that the DNP fibres are extended by irradiation
under aerobic condition, resulting in the formation of the
thin fibres. Furthermore, it was observed that the ag-
gregates and ring-shaped loops were constructed by the
thin fibres, the former being indicated by black arrows
and the latter by white arrows in Figures 3 and 4, respec-
tively.
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On the other hand, when the hypoxic DNP solution
was irradiated at a dose rate of 15 krad per min giving a
high dose of 1 Mrad, no apparent change of the DNP
fibres was demonstrated in their structure, except that
the surface of the DNP fibres exhibited rough appearance
(Figure 5) and that the ring-shaped loops were found fo be
formed (Figure 6, arrows). The image seems to be more
similar to that of the DNP fibres observed in the non-
irradiated aerobic and hypoxic DNP solutions than to
that of the DNP fibres irradiated with 10 krad and 1 Mrad
under aerobic condition.

Although a final conclusion must be left to future
studies, it seems probable that the different appearances
of the DNP fibres are affected by the presence or absence
of oxygen during irradiation. Further detailed and guanti-
tative studies on the fine structure of the DNP fibres
under various conditions are now in progress”.
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Summayry. Tryptic treatment of muscle thick filaments reveals the underlying backbone of aggregated L-meromyosin
as a coil of 3 secondary filaments (helical repeat ~130 nm) each in turn a coil of 3 finer ones.

The cyclical interaction of the myosin heads of thick
filaments with the g-actins of the thin filaments is at the
basis of muscular contraction?®. This interaction appears
to involve subtle steric orientations of the heads and as
such, the precise organization of myosin in the thick
filaments is an important aspect of the contractile me-
chanism?2,

The reflections from low angle X-ray diffraction of
pre-rigor vertebrate muscle are interpreted as showing
that the thick filaments have their myosin-head projec-
tions arranged at successive levels of about 14.5 nm along
the filament backbone?. The heads are in a helical array
described severally as two-stranded 6/1 of pitch 86.4 nm?2;
four-stranded 6/1 of pitch 86.4 nm?*; three-stranded 9/1
of pitch 129.6 nm?®. The values 6 or 9 refer to the number
of projections in each helical turn of each strand.

Further advance in resolving the molecular organization
is likely to come from electron-microscopic identification
of key details not shown by X-rays. We report pertinent
new structural features revealed by controlled tryptic
digestion of thick filaments to remove the H-meromyosin
moiety, and to expose the underlying aggregated back-
bone of L-meromyosin.

Hen pectoral muscle was used to prepare natural thick
filaments® and the myosin for forming synthetic fila-
ments?. Digestion was carried out in two ways. Trypsin,
10 mg/ml in 0.1 M #is-HCI, pH 7.6% was added in equal
volume to dilute suspensions of the filaments. After

digestion, droplets of the suspensions were applied to
carbon-coated grids. Alternatively the trypsin (5 mg/ml)
in the same buffer was added as droplets to grids on
which the filaments had already been lodged. In both
cases digestion at 20°C was continued for 40 min. Head
removal was incomplete at lower trypsin concentrations or
shorter digestion times. Undigested and digested fila-
ments on the grids were then fixed for 5 min in 19, glat-
araldehyde, 2 mM imidazole-HCI, pH 7.0. Negative
staining was carried out with 19, uranyl acetate®.
Although both methods revealed the same structures,
the Figure illustrates those obtained by digestion in the
suspensions. The untreated natural (a) and synthetic (b)
filaments, as expected, were covered in projections except
for relatively smooth central regions. The roughly oblong
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