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The basic objective of this project was to explore the interrelation-

ships between thermal acclimation, membrane properties, and aging in the 

nematode Caenorhabditis elegans. The organism was selected in order to make 

use of special properties it possesses for the isolation of mutations that 

would be useful to understanding these interrelationships. Toward this end 

several techniques were developed that hold promise for future studies in 

this area and some progress was made toward elucidating the relationships. 

The principle results of the project are: 

1. Cold resistant strains of C. elegans were isolated. These strains 

have the property that when grown at 25 °C they are able to 

chemotax at 10°C whereas the wild-type cannot. Mutants of this 

type have not previously been reported and they may prove to be 

very useful in analyzing mechanisms of cold resistance. Since 

they perform better than wild-type, trivial reasons for their 

phenotype are less likely than in the usual defective phenotype 

mutant. 

2. Measurements of the viscosity of lipids extracted from C. elegans, 

using fluorescence polarization of diphenylhexatriene, demonstrated 

a high degree of variability between extractions. This lack of 

reproducability limited the range of studies that could be carried 

out. However, it was demonstrated that the viscosity of lipids 

extracted from whole animals has a very low degree of thermal 

acclimation. In addition, several of the cold-resistant mutants 

do not show abnormalities in lipid viscosity. 



3. Procedures were developed for obtaining pure populations of old 

nematodes using selective screening. Synchronous cultures were 

started with first and second stage larvae obtained by filtration 

on a Nitex filter. Once worms had grown to the egg bearing stage 

synchrbirrywas maintained by intermittent filtering on a stainless 

steel 400 mesh filter. Adult worms were retained and transferred 

to fresh plates. If larvae contaminated the cultures, they were 

individually killed with a hot needle. Success requires careful 

attention to detail. Synchrony has been maintained without drugs 

for up to 21 days. 

4. These procedures were used to investigate changes in the temperature 

dependence of locomotor activity with age. It was found that the 

temperature dependence of locomotor activity was altered. The 

activity at growth temperature and the maximum activity within the 

temperature range 5 to 35°C decreased with age. Furthermore, the 

young worms (6 days) were more active at temperatures below their 

growth temperature than were aged worms (14 and 19 days). 

5. Instrumentation was assembled to measure total luminescence spectros-

copy and used to characterize the changes in fluorescencd during 

aging in C. elegans.  The details are described in the attached manu-

script. The principle points are that fluorescence generally increases 

with age but that fluorescence of the cuticle increases dramatically 

and thus this may be a good system in which to study collagen aging. 



Publications in preparation: 

1. Total luminescence spectroscopy of fluorescence changes during 
aging in Caenorhabditis elegans. 

2. Extent of thermal acclimation of lipid viscosity in the nematode 
Caenorhabditis elegans. 
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