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1. A new theory has been developed for the role of lipids and lipoproteins 
in the interactions of macromolecules. Lipids have usually been considered to 
interact with cell membranes and other lipid containing cell structures. This 
interaction is favored by the mutual solubility of the lipid entities in the nonpolar 
environments. We have now developed theoretical considerations demonstrating how 
lipids can promote the aggregation of two polar surfaces by forming a monomolecular 
film between the two associating structures. This theory may be important in 
understanding the role of farnesylation of proteins like the lamins in the nucleus and 
the association and disassociation of DNA regions and proteins in the genome 
sequestration and exposure reactions. 

2. The action of caffeine in synergizing mutagenesis of agents like 
ionizing radiation by inhibition of cellular repair processes has been incorporated into 
a rapid procedure for detection of mutagenicity with high sensitivity. We have 
demonstrated that effects of 5-10 rads of gamma radiation, which approximates the 
human lifetime dose accumulation from background radiation, can be detected in a 
two-day procedure using an immortalized human WBC culture. Chromosomally 
visible lesions are scored on cells incubated for two hours afker radiation in the 
presence and absence, respectively of 1.0 mg/d  of caffeine. A 4-fold amplification of 
scorable lesions is achieved over the action of radiation alone. This approach provides 
a closer approximation to absolute mutagenicity, unmitigated by repair processes 
which can vary in different situations. Mutagenesis testing of this kind can be 
employed to identify mutagens in their effective concentrations to which human 
populations may be exposed; to detect agents such as caffeine that may synergize 
mutagenic actions and pose epidemiological threats; and t o  discover effective 
antimutagens. These studies are continuing. 

3. Quantitative theoretical analysis of the mutagenesis process in cells 
exposed to physical and chemical mutagenic agents has been carried out. It has been 
demonstrated that meaningful mutagenesis measurements can be secured only when 
correction is made for the number of cells killed by the mutagenic exposure and for 
the degree of mutational repair. The method for measurement of mutagenesis 
described above accomplishes all of these objectives. 

4. Theoretical analysis has been developed leading to the conclusion that 
the visible chromosomal lesions described in 2 )  will also include a significant 
proportion of point mutations. This conclusion will be tested experimentally. 
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5. A beginning has been made to apply this methodology for meaningful 
measurement of mutagenesis to study the effects of chemical agents, Preliminary 
data has been secured for the effect of methylnitronitrosoguanadine operating on 
human lymphocytes. 

6. We previously presented evidence to show that the cell cytoskeleton 
has an important effect on genome exposure which presumably operates in .the course 
of the differentiation process. In accordance with this formulation, we have now 
demonstrated that colcernide which decomposes the cellular microtubules can prevent 
differentiation of 3T3 mouse cells into adipocytes. The reaction is not yet completely 
reproducible, but studies are continuing. 
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