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PHYSICS OF CELLULAR SMSIS, GRGWTH AND DIVISION
NeG-324
Progress Report for Oct., 1, 1965 - March 31, 1966

The Biophysics Department of The Pennsylvania State University is
continuing to progress in research and, simultanecusly, to expand its
facilities and student accommodatioms. Much of this progress cam be

attributed to the support of the Natiomal Aeronautics and Space Admin-

istration. Publications and attendance at professional meetings continues :

at a high level and specific lists of both types of papers are given at
the end of this report. Consistent with the past policy of this labora-
tory, the following is a ‘-»piief sumaary of the progress during the first ~
half of the grant periocd, and & more complete report will be submitted

i in the fall. | ‘

3 The investigation of the structure and function of the baétetial cell

is now woving along several limes in the principal investigator's labora-

tory. Probably the most signifi.cant'dat"a, at the moment, {s that resulting
irom the a‘tu&y o{' the nature of the effect of irradiated medium. We have
p'revit’msly reported data which indicate this effect is due to hydrogen
peroxide generated in the medium by irradiation and that the nature of the
action 18 to te‘iporarily inhibit transcription. Our recent work suggests

that hydrogen peroxide interferes with aerobic metabolism by reducing the

ATP supply in the cell and depleting the amino acid pool, resulting in a
shutdown of translation.
Study of direct irradiation effects continues to be at the core of the

program since it is felt that this method, through studies of localized

damage, will prove a very useful tool in elucidating the heart of the

research problem, cell structure and function. Fast proton bombardment _~/




~2-

has revealed a fast amd & slow ceapcnéht ia DHA degradation. The DNA-agar
ztudies repcrted Iin the last status report have been accepted for publica-

tion by Radiation Reszarch. The studies of pressure effects on cell

structure and DHA synthesi; are being ewmphasized in an attempt to under-
stand the varied effects detailed in the last status report. The
preliminary work, also previocusly reported, indicating loecs of syachrony
in daughter cells, in colonies originating from a single cell, has now
shown that hydrogen peroxide not cnly increases this loss of synchrony

but also increases the non-identity of daughter cells as well., Temperature
studies and TI? pool measurements are continuing, aiso.

In the last veport emphasis was given to the discovery in Dr. Person's
1adoratory of localized mutation resulting from uracil-5-H3 decay in E. colt
WWl¥. Since that time, Dr. Person hss found that neariy all revertants pro-
duced by uracil-5-g3 decay will suppress one or more amber mutants of Té,
while the parent WWY will not. Hence, it 1is inferred that the forward
zutstional event im the parent WWU was a base change giving rise to a non-
sengse codon. Reversion, then, must be the recult of asnother DMA dage change
resulting in the production of a suppressing factor, probably an altered
8-%ilA, uwhich inserts an amino acid at the site of the nonsease codon giviag
& fuactional protein product.

Further investigation has shown a differential response for different
putegene. That fs, u:acil*5-33 decay and ethyle-methane-sulphonate produce
rovertants,; nearly 100R of which can suppress several T4 ambers. Other
mutagens, such &8s S-bromo-decxyuridine and 2-amino purine produce no revertants
by suppression.

if the assumption 1s made that suppression occurs by alteration of

the DNA information specifying the anticodon of one of several sRNA's such
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inactiveted RF-DNA of BX174 srd studies ave unow in progress on the two
vemaining glternmatives: 1y the host cell vepalrs redistion lesicny im
double~stranded DNA's and 2) some critical target defermines the freguency
of ingctivation, e.g. early enzyme functions.

Pr. Strother’s ewxporimentation with, and continued improvement of,
the microspectrophotometer brings closer the pessibility of eunzaining
izradiated sirngle cells a2s avother apprzoach to an vaderstending of the
mechenism of DNA degradstion sad radiaticn insctivation. Recent improve-
wments imclude the use of a phase-lock arplifier to incresse the signal-to-
noise ratio. Tha imstrument was described at the Febrzary Blophysical

Society Ampual meecting this yeaw.
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Heetings Attended

Hembera of the deparxtment presented h:; paperes at the Biophysicsil
Soclety Annual Meeting held in Boston in February, 1968. They are
listed below. Sevaral faculty wezbers and students clso attendzd the
"Symposium ou Molecular Metabolisw" im Decewmber, spoasored by the New
York Hesrt Association. In addition, the principal icvestigator has
just returned from a meeting of the WASA Bicscience Committee on the

Exploration of Mars for Life; in Pasadena, California.

Biophysical Society Abstracts

Mechanism of Action of Ienizing Radiation on Genetic Transcriptiom.
T. P. Barone and E. C. Pollard, Biophysicals Society Abstracts,
i 10th Annual Meeting, 1966, TCl2.

Depurination Analysis of Transforming DNA's. J. Bramwell, B, Nichols
and ¥, Ginoza, Ibid., TCl.

Radiation Inactivation oﬁ.the Replicative Form of #X174~DNA. W. D,
Taylor, R, €, Miller and W. Gincza, Ibid., FC2.

The Degradation of Bacterial INA by Proton Bombardwent. D. C. Huston
and E. C. Pollsrd, Ibid., TCl3.

DNA-Agar Annealing of the Residual DNA in Escherichia Coli 15T L™ After
Degradation Due to Ionizing Radiation. J. Swez and E. C. Pollard,
Ibid., TCl&.

Free Radical Formation in Amino Acids Exposed to Thermal Hydrogen Atoms.
W, Snipes and J. Schmidt, Ibid., FC9.

Use of a Silicon Photodiode for Microspectrophotometry in the Near
¥ltraviolet and Visible Spectrum. G. K. Strother, lbid., TE1O.

The Effect of Irradiated Medium on the Thermal Sensitivity of Cells
and of Enzymes. A, Yayanog, P, K. Weller and E, C. Pollard,
ibid., FC7.

liraduated {Ph.D.), December, 1965. Present Address: UCLA.
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Publications

W. Bernhard and W. Snipes. Electron Spin Resomance of a fawmma-
Irradiated Single Crystal of Barbituric Acid Dihydrate, J. Chem.
Phys., April 15, 1966.

S. Person, S. Phillips, F, Punk and ¥. Osbwrn. Suppression of
Nonsense by Revertamt Bacteria, Submiited for publicatiocn.

E, €. Pollard. The Fine Structure of the Bacterial Cell and the

Possibility of Its Artificial Synthesis, Amer. Ecientist, 53, 437~

463 (1965).

E, C. Pollard. The Degradation of RNA by Iecnizing Radiation in
Dilute Solution, Nature, in press.

E. C, Pollard, J. Swez and L. Grady. Physical Characteristics of
the Residual DYA in Bacterial Cells After Degradation Due to

Ionizing Radiation, Radiation Resgeaxch, in press.

W, Snipes and J. Schmidt. PFree Radical Formation in Amino Acids

Exposed to Thermal Hydrogen Atoms, Radiation Research, in presas.

J, Swez and E, C. Pollard. DNHA Agar Annealing of Residual DNA After

Degradation by Ionizing Radiad on, Radiation 2ssarch, in press.

E. C, Pollard. The Action of Ionizing Radfation on Post-lrradiation

Synthesis and Degradation of DNA in E. coli 15 T"L",Radiation Res-

earch, 27, 419 (1966).
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