
? } 
COO-3423-4 \ 

F i n a l Pgoggase Report 

to 

D i v i s i o n of Biology and Medicine 
U. S. Atomic Energy Commission 

Washington, D.C. 

Janua ry , 1974 
3 

LETHAL AND MUTAGENIC EFFECTS IN MICROORGANISMS GROWN IN H20 

Cont rac t No. AT(11-1)-3423 

Per iod covered: A p r i l 1 , 1971 t o March 3 1 , 1973 

Submitted by S'*- 6 "Od 

Stanley Person and Wallace Snipes 
Co-Principal Inves t iga tors 

Biophysics Department 
College of Science 

The Pennsylvania State University 
University Park, Pennsylvania 16802 

- N O T I C E -
This report was prepared as an account of work 
sponsored by the United States Government Neither 
the United States nor the United States Atomic Energy 
Commission, nor any of their employees, nor any of 
their contractors, subcontractors, or their employees, 
makes any warranty, express or implied, or assumes any 
legal liability or responsibility for the accuracy, com
pleteness or usefulness of any information, apparatus, 
product or process disclosed, or represents that its use 
would not infringe privately owned rights 

DISTRIBUTION OE THIS DOCUMENT IS UNLIMITED 

m 



DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 

Portions of this document may be illegible in 
electronic image products. Images are produced 
from the best available original document. 



COO-3423 

3 Lethal and Mutagenic Effects in Microorganisms Grown in KLO 

Final Pcogrooo Report 

A. Research Accomplishments 

Growth in Tritiated Water. The major purpose for carrying out the work 

under this contract was to help in establishing safe limits of tritium in the 
3 water of our environment. When organisms are grown in H„0, they contain not 

only tritium as cellular water but also tritium in macromolecules due to bio

chemical incorporation. Our first experiments, therefore, were to determine 

directly whether the lethal and mutagenic effects under such conditions can 

be accounted for solely by radiation effects or whether local effects from 

decay at specific sites of incorporation would also be significant. We found, 

for both, lethality and mutagenicity, that radiation effects alone are suffi

cient to explain the biological effects observed. This work is described in 

detail in Appendices I and II. 

Continuous Growth Conditions. A second point of consideration is the 

effect of tritium decays accumulated during growth of organisms in the 

presence of tritiated nucleic acid precursors. A miniature chemostat was 

designed and constructed for these experiments. For these experiments, no 

evaluation of lethality could be made, but a careful comparison of mutation 

rate with that observed previously for decays accumulated during storage was 

possible. We found that, within experimental error, the mutation rates per 

decay for continuous growth and for storage conditions are identical. This 

suggests that, if any mutagenic repair system is operating in the cells, it 

is as effective for repairing a large number of accumulated lesions as for 

repairing those lesions concurrent with their production. Appendix II gives 

a complete account of this work. 
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Local Effects of Tritium Decay. Cytosine-5- H has long been known to 

produce mutations with a high efficiency due to a local molecular rearrange

ment following decay. We found, during the course of this work, that adenine 
3 -2- H also causes a local mutagenic effect. The efficiency is lower than 

3 
that for cytosine-5- H, but too large to be accounted for on the basis of 
radiation effects alone. 

B. Graduate Training. 

Although no students were supported by funds from this contract, two 

students contributed in some degree to the work. 

Jeffrey Sands: received M.S. and Ph.D. degrees; presently on faculty 
at Lehigh University. 

Frank Krasin: received Ph.D. degree; presently at Argonne National 
Laboratory. 

C. Publications 

Sands, J., W. Snipes & S. Person. Mutagenesis by tritium: Decays 
originating f,rom growth and storage in tritiated water and from chemo-
static growth in the presence of tritiated nucleic acid precursors. 
Appendix II (COO-3423-6) int. J. Radiat. Biol. 22:197-202 (1972). 

Krasin, F., S. Person & W. Snipes. DNA strand breaks from tritium decay: 
A local effect for cytosine-6- H. Int. J. Radiat. Biol. 23:417-420 
(1973). Appendix III (COO-3423-7). 
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