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What can we learn from worms??? 
 
DAY1 
Scientists use several types of organisms to discover the 
mechanisms that drive life on earth. Caenorhabditis elegans, 
microscopic nematodes (roundworms), are one of these 
organisms and have been used as a genetic model to improve 
our understanding of developmental biology and neurobiology 
for more than 50 years. C. elegans normally live within soil; 
however, scientists grow these organisms on agar plates in the laboratory.  
 
C. elegans are about 1 mm long when fully 
grown and eat bacteria for breakfast, lunch 
and dinner. In the laboratory, scientists feed 
C. elegans E. coli (a type of bacteria) called 
OP50, which is harmless to us, on agar plates. 
C. elegans have a short life cycle, reaching 
adulthood in just 48 hrs. Adult C. elegans can 
live for up to 25 days if given enough food. If 
starved or exposed to a harsh environment 
during development, C. elegans can arrest 
their life-cycle becoming dauers, a more 
resistant worm that can live for 3 months 
without food, after the larval 1 (L1) stage.  
 
 
At the front of the room we have set up microscopes to look at adult and larval C. elegans at 
various stages of their life-cycle.          
          
Can you spot any differences between the adult and larval stage worms? 
 
Below is space to draw what you observe: 
 

   Adult Stage           Larval Stage  
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The entire genome (an organism’s complete set of DNA) of C. elegans was determined in the 
1990s. Since then scientist have determined the origin and fate of all 959 cells that make up 
an adult worm.  C. elegans have many of the same genes as humans, so scientists study 
them to help determine what and how genes work in humans, too.  
 
To study C. elegans, scientists have 
learned how to mutate (change) 
individual genes in an organism’s 
genome. A gene is a sequence of DNA 
that codes for a particular trait in an 
organism. Mutating genes allows us to 
look at what a gene does by taking 
away or altering that gene.  Sometimes 
scientists inject a gene encoding a 
green fluorescent (glowing) marker 
that will only be expressed in certain 
cells. This is used so scientists can 
determine where specific cells are or 
which cells express a certain gene.  
 
In the front of the room we have set up 
microscopes to look at worms with 
mutations in several different genes.  
Compare them to what the normal 
(wild type) N2 worms look like. 
 
Below is space to draw what you observe: 
 
     Wild type (N2)    rol-6        bli-1         dpy-10 

Do the mutant worms look or act differently than normal (wild type) worms? How do you 
think this might affect their growth/eating/movement? 
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Controlling the “mind” (and muscles) of the worm 
 
The movements of C. elegans you observed 
are controlled by their nervous systems.  
This system is made up of many cells called 
neurons that are specialized for 
communication.  This communication 
between different types of neurons is 
critical for a worm’s ability to sense the 
environment around it (sensory neurons), 
process that information (interneurons), 
and then move in response (motor 
neurons).  Your nervous system has the 
same three types of neurons – you just have LOTS more of them!  
 
Many labs investigate the neural cell communication in C. elegans.  C. elegans are a simple 
model to learn about neurons and how they function for numerous reasons. For starters, 
we know exactly how many neurons there are in C. elegans and where they come from. We 
also already know all of the neural connections.  

 
Here are maps of both human neurons and those in C. elegans. While 
humans >100 billion neurons, C. elegans have 302 to be exact!   
  
 

  
 
 
 

 
How does this neuronal communication 
happen?  Basically, one neuron releases 
chemicals that act on the next cell to which it is 
connected in the chain.  For example, neurons 
regulate the movement muscle cells at 
specialized cellular connections called 
neuromuscular junctions. In C. elegans, 
neuronal release of excitatory acetylcholine 
(ACh) molecules or inhibitory GABA molecules 
leads to muscle contraction or inhibition of 
muscle contraction.  (Your own neuromuscular junctions work to control movement of 
your muscles in a similar, though not exactly the same, way – pretty cool!)  
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Disrupting or changing neuronal cells can affect release of these signaling molecules 
leading to odd movement.  Many different diseases can occur when these disruptions occur.  
 
Do you know anyone with a neurological or neuromuscular disease such as Parkinson’s 
disease, Alzheimer’s disease, or epilepsy?  
 
Simple behavior experiments can be used to determine neurological deficits. The rate at 
which worms move in various directions, for example, can be used to determine if neuronal 
signaling is normal.  Imaging can be used to visualize neuronal proteins tagged with 
fluorescent molecules. Chemotaxis experiments can be used to assess the sensory function 
as we watch the C. elegans migrate or move from one area to another depending on 
whether they like a substance or dislike it. 
 
 
 
 
 

 
 
 
 
 
 
Can you think of any types of things that C. elegans might sense or respond to? 

   
   
   

 

 
Let’s investigate!   
 
Now it’s time for you to investigate your own questions about how and why C. 
elegans move and respond to their environments in different ways. To do this, you 
will work in groups to perform a scientific experiment.  Follow the steps below to plan and 
carry out your investigation. 
 
Question: 
What observations have you made today that you want to learn more about?  A good 
scientific question is one that can be answered by experimentation.  Discuss potential 
scientific questions related to your observations of the worms’ movements today, then 
decide with your group on a scientific question you would like to investigate. 
 
_______________________________________________________________________________ 
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Hypothesis: 
A hypothesis is a possible answer to a scientific question. It is a logical answer based on the 
information that you already know. 
 
 
Prediction: 
A hypothesis is powerful because it can then be used to create a testable prediction, which 
is basically an experimental outline that will test if your hypothesis is correct.  
 
An example would be, (Question) I wonder what 
happens to C. elegans exposed to alcohol?  
(Hypothesis) I hypothesize that alcohol makes C. 
elegans sleepy as it does for people. This is testable: I 
can culture C. elegans in alcohol and without alcohol 
to determine which set of worms moves more 
rapidly. (Prediction) If alcohol makes C. elegans 
sleepy, then C. elegans treated with alcohol should 
move slower than those without alcohol. Scientists 
have actually done this experiment and shown 
alcohol induces a sort of sleep trance in the worms. 
 
 
Develop your own hypothesis and prediction about the movement of C. elegans using their 
senses and write it below.  Your hypothesis should be a potential answer to the question 
you wrote above.  Your prediction should describe what you should observe if your 
hypothesis is correct. 
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Experimental design:  
Design an experiment to test your hypothesis.  Think about the following as you make your 
experimental plan:  How will you know that your results are due to the single variable you 
hope to test? (In the example above, the variable being tested is alcohol).  How many 
worms should you test to feel confident in your results? 
 

   
   
   
   
   
   
   
   
   
   
   

 
Get your hypothesis and experimental plan approved. 
 
DAY 2 
Data Collection: 
Record your experimental observations and other data in the space below.  Feel free to 
create charts, tables, lists, drawings, etc. as needed. 
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Results:  
Based on the data you collected, state the results or outcome of your experiment. 
 

   
   
   

 
 
 
Do your results support your hypothesis? If so what can you conclude? If not what does this 
mean about your hypothesis?  
 
 

   
   
   

 
 
 
Based on these results form a new question and hypothesis and describe how could you 
test it. 
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