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Introduction/Background: 

We are trying to determine whether we can use an aging assay in Caenorhabditis elegans as a model for the effects that nutritional 

supplements might have in humans. The specific question that we are trying to answer is whether nutritional supplements alter the 

lifespan of the organism Caenorhabditis elegans. Other researchers have used C. elegans in studies to monitor the effects of compounds 

on lifespan with the idea of using C. elegans as a model for human aging. Wilson and colleagues (2006) found that blueberry 

polyphenols caused increased lifespan in C. elegans. Harrington and Harley (1988) showed that certain concentrations of vitamin E 

extended lifespan. C. elegans works well for these experiments because they have a relatively short lifespan, many offspring, and are 

easy to maintain in the lab (Wood, 1988). There are also genetic mutations we can test to determine what cellular pathways are required 

for  any affects we observe. For example, the insulin signaling pathway has a known role in aging (Murphy and Hu 2013). This pathway 

is also highly conserved in humans (Murphy and Hu 2013). Dr. X has been working with C. elegans for many years, more recently 

studying insulin signaling. I have been working with Dr. X since last fall through the Research Apprenticeship Program and believe 

that SURF is a good transition point to continue my research. Since last October I have been trying to replicate aging 

assays of wild type (N2) and daf-2(e1370) mutants from previous literature (Chang et al., 1993). For example at 20°C, the wild type 

worms had a mean lifespan of 20 days and the daf-2 mutants had a mean lifespan of 42 days (Chang et al., 1993). Our wild type aging 

assay gave similar results, however, the daf-2 mutants did not live as long as expected. We suspect that the mutants got mixed up with 

another mutant, daf-7, that does not show increased lifespan but otherwise has a similar phenotype to daf-2. This would explain why 

there is no significant difference between the wild type and suspect daf-2 worms. We are in the process of using fresh daf-2  worms to 

replicate the assays. 

Objectives: 

In our project we will be looking at lifespan and health span. Lifespan consists of how many days the worm is alive. We will determine 

whether nutritional supplements cause C. elegans worms to have a longer mean lifespan than untreated controls. Health span is 

concerns how long the worm is active. To detect this, we count how many pharyngeal pumps a worm has in a given period of time. 

We will determine whether the rate of pharyngeal pumping is increased in worms treated with nutritional 

supplements compared to untreated controls. If we identify nutritional supplements that increase mean 

lifespan or pharyngeal pumping rates, we will set up assays with 
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mutant strains of C. elegans to narrow down what signaling pathway the supplement is affecting. 

Approach/Methodology: 

We are currently using five plates per worm strain. Each plate has about 20 worms on it. The plate is made of NGM agar with E. coli 

as a food source. To start the assay we first need an abundant amount of worms that are all approximately the same age. In order to 

achieve synchronization, we obtain hermaphrodites that are full of eggs and expose them to a hypochlorite solution that will kill the 

adults but leave the eggs. We wash the eggs several times and incubate them overnight, letting the eggs to develop into L1 larvae. We 

then distribute them to plates and put them in a 15°C incubator until they are adults. Once they are adults we put them into a 20°C or 

25°C incubator. The plates are then counted and worms are transferred every other day. They need to be transferred so we do not mix 

the adults with their offspring. When we are counting and transferring the worms, we may encounter some that appear dead. Poking  

the worm with the pick will determine if they are still alive or not. If they are dead we will remove them from the plate and make note 

of it. In total, the experiment could take upwards of 80 days depending on what temperature we hold them at. First, we will test 

Vitamin E will first be tested as a positive control. Certain concentrations of vitamin E yield prolonged life for this organism 

(Harley and Harrington, 1988). After this experiment is concluded we will work with Standard Process to identify candidate 

supplements to test. It may take substantial time to figure out how to administer the supplement into the food of the worm. The dose 

of the vitamin is also a key factor. If the concentration is too low or high, it may harm the worms. Another procedure we are looking 

into is using an automated system to count the worms. The system is a scanner that takes images of the worms and recognizes if the 

worm is alive or dead. There have been previous experiments done with this setup compared to doing it by hand and the results are 

identical 

(Stroustrup et al., 2013). This machine will increase efficiency by being able to have a greater quantity of worms with various 

concentrations of the supplement within a single experiment. Over this period of time I hope to learn new techniques and machines to 

use to perform this experiment. I hope to master the technique of worm picking and using the results to predict what the next step is. 

The results could give us information relevant to aging processes in humans. All of the supplies we will need we already have, except 

some of the strains of mutant worms. Tools that we use are: microscope, worm picks, agar plates, E. coli bacteria, vitamin supplement 

(from Standard Process), and access to a computer. The only traveling that may be necessary would to pick up the supplement from 

Standard Process. Timetable: 

Weeks Planned Activities 

1-2 Determining how to deliver supplements to worms. Setting up preliminary experiments with supplements. 3-

4 Installation of automated system. Continue data collection on initial experiments. 

5-6 Analyze data from first experiment and set up experiments with automated system. 

7-8 Monitor automated system. Set up other experiments with different genetic backgrounds. 9-

10 Collect and analyze data and plan out next experiments. 
References: 
Harrington, L., Harley, C. (1988). Effect of Vitamin E on Lifespan and Reproduction in Caenorhabditis elegans. Mechanisms of 
Ageing and Development, 43, 71-78. 
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