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 Caenorhabditis elegans is a powerful tool in undergraduate studies for teaching 
genetics and may become as prevalent as Drosophila for this purpose.  The advantages of 
using C. elegans in the lab classroom are numerous.  It has all the benefits that a genetic 
model system offers for lab work:  a rapid life cycle, a sequenced and annotated genome, 
invariant developmental cell lineage, and powerful genetic/genomic tools. C. elegans has 
males and self-fertile hermaphrodites, making genetic crosses quite easy Furthermore, 
raising nematodes only requires common laboratory equipment: a pick, a plate and a 
simple stereomicroscope. C. elegans is a superb tool for studying the genetics of 
development,(1; 2) as it has a complete fate map delineating the origins of every cell. Many 
features are clearly observed with a dissecting scope and finer detail can be observed 
using a compound scope.  Also, several genetic mutations exist that are clearly 
discernible, even by novice geneticists. As C. elegans is transparent, gene expression is 
easily observed with fluorescence. Knocking down the function of specific genes by 
RNAi (RNA interference) is exceedingly simple to perform in C. elegans by feeding 
worms with gene-specific double-stranded RNA-expressing bacteria (1; 3). 

However, with all these advantages, the logistics of using C. elegans for large 
teaching biology labs is not necessarily familiar to many educators.  For those who may 
not yet have direct experience working with C. elegans, the possibility of using these 
worms for teaching may appear daunting.  To those biology teachers who are considering 
C. elegans as a teaching tool, we provide here some handy tips for manipulating and 
propagating worms that we find especially useful in LARGE lab settings. Today, many 
university classes, particularly introductory lab courses, have ever-increasing enrollment.  
This follows a trend where undergraduate enrollment has increased steadily; e.g., from 
2000 to 2010, there was a 30% increase in enrollment (4). An educator curious about using 
nematodes, but without prior expertise with the culture and care of C. elegans, may find 
that producing materials for upwards of several hundred students to be too grand a task. 
Here we give a few tips that, from our own experience, will help an educator overcome 
the practical obstacles, making C. elegans a teaching friendly tool for both large and 
small educational genetics labs. 

 
Figure 1. A New York University 
sophomore, Carlo Luy, recording live 
movies of his experiment.  This set-up 
includes a Zeiss Stemi SV6 stereozoom 
dissecting microscope attached to a 
Cannon Digital Rebel Eos SLR camera 
linked via a Martin Instrument T-mount 
scope adapter.  Data is captured onto an 
iMac computer using the EOS Camera 
Movie Record freeware (cross-
compatible with Windows)  Live-view 
display can also be projected to highlight 
features in C. elegans with superb detail. 



 
At New York University, we have developed several inquiry-based labs using C. 

elegans as a stand-alone teaching module within the Principles of Biology Introductory 
Biology Lab for freshman undergraduate students. Our undergraduate lab has recently 
surpassed 800 students (divided into 40 sections each hosting 20 students).  Our system 
allows us to logistically coordinate the observation, manipulation and data collection of 
nematodes grown in culture for these labs.  Working full time, one instructor or 
technician can manage to provide ample supplies for a nematode lab.  We recommend 
producing a large stock (several thousand) of nematode growth media (NGM) plates (60 
x 15 mm plates). Using a staggered schedule, we make available healthy cultures of 
worms at all stages of development. Additionally, we devised a visualization system that 
is used to present the recognizable characters that are needed for a given lab.  A view of 
living material was ideal –live images are projected onto a screen, and a system where 
student produced movies can be recorded.  Here, we list some key features (that can be 
used in addition to the basic propagation methods at WormClassroom, Wormbase, and in 
the general literature) that have made our C. elegans genetics lab a teaching success 
including:   

 
1. Rapid plate pouring method.  Lab success begins by producing large 

amounts of plates (we use 60 x 15 mm plates).  Typically our Introductory 
Biology C. elegans lab module utilizes four plates per student in the first 
week, and then two additional plates per student in the second week.  For 800 
students, this means 4,800 plates are needed.  With an extra 200 plates to 
cover unforeseen needs, that means that we need nearly 5000 plates total.  
Pouring 5000 plates by hand is daunting!  To solve this problem, we 
purchased an automatic plate pouring device (We use the Wheaton 
Omnispense PLUS device).  This device allows the users to automatically 
aliquot the NGM media by hand with the hand-held dispenser. The device 
when set for 9 mL aliquots can typically pour 250 plates per hour, which takes 
about 2-3 days of plate pouring to serve a lab of 700 students.  

 
2. A mass worm propagation system.  We typically “chunk” our worm plates 

to amplify the colony size.  That is, we cut out agar from a donor plate and 
place chunks onto fresh NGM plates with OP50-1, a slow growing E. coli 
strain as food.  Usually we choose from donor plates that are overgrown with 
worms nearing starvation.  These donor plates usually have exceptionally high 
levels of L1 and L2 stage worms that will quickly develop in approximately 
two days at room temperature to L3, L4 and mature worms that are suitable 
for making crosses or other experiments. 

 
3. A reliable microscope system appropriate to nematode optics.  We have 

found only certain brands/models of stereomicroscopes useful for C. elegans.  
A successful system will use bright field (illumination from below) preferably 
reflected from a frosted mirror, which enhances contrast.  Top illumination 
can also be used, but we have not found this to be optimal.  We find the best 
visualization using classic Bausch and Lomb refurbished stereomicroscopes 



with 0.7X to 3.0X zoom (back 31-26-84, stand 31-26-88).  We were able to 
purchase these microscopes second hand for about $700 each. 

 
4. Visualization/presentation system that can be used to demonstrate key 

features needed for live nematode characterization.  A useful teaching 
tool, and a guaranteed way of capturing student’s interest, is to project live 
images of nematodes onto a screen using a digital projector. Hovering above 
their heads is a live projection of C. elegans.  When projected on the screen, a 
mature nematode is approximately the size of a large dog. This allows the 
instructor to actively point out important distinguishing items, such as sexual 
dimorphism, mutant phenotypes and aspects of locomotion and behavior, 
including mating. We have created our imaging system (Figure 1) by 
attaching a Zeiss Stemi SV6 stereozoom dissecting microscope with 10X 
adjustable eye pieces with a Cannon Digital Rebel Eos camera ($495) to 
capture images and videos.  We use the associated Canon EOS software.  To 
make movies, we use the EOS Camera Movie Record, available as freeware 
from (http://eos-movrec.sourceforge.net).  Movies can be saved as JPEG or 
AVI format, which can be embedded as links in students’ laboratory reports 
for clear demonstration of the phenotype.  

 
These four approaches enhance efficiency and enable reliable large-scale production and 
visualization of worms.   
 
The masses are waiting! 
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