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Author’s Note 

This unit is designed to provide lessons and activities related to the use, care, and manipulation of the 

soil-living nematode Caenorhabditis elegans as a model organism for scientific investigation.  Upon 

completion of these lessons and laboratory activities, students will have the skill set necessary to: 

describe the history and use of C. elegans as a model organism, identify different life cycles of the 

nematode, prepare plates for C. elegans propagation, and isolate/transfer individual nematodes for 

experimental use. 

I have used C. elegans in the past in my Honors Genetics coursework for students to develop laboratory 

skills using model organisms.  Historically, the activities we have used C. elegans in were prescribed 

“recipe” laboratory activities purchased from a biological supply company that left little to the 

imagination.  I wanted to provide my students with a more thorough introduction to the skills needed to 

work with a model organism and provide a better understanding of inquiry investigation. Ultimately, the 

motives for development of this curriculum are two-fold; to increase the skill set of the student and 

teacher in the many aspects of using C. elegans as a model organism for genomic, toxicological, and 

behavioral studies and to provide my students with the tools necessary to develop and implement their 

own experimental design using C. elegans as a model. As I attempt to challenge my students through 

independent inquiry and investigation, they will develop a better understanding of the genomic 

homology between the free-living nematode Caenorhabditis elegans and humans. 

  

  



4  Worm Camp 

Introduction 

As with all model organisms used in scientific investigation, Caenorhabditis elegans is an ideal model for 

scientific investigation.  C. elegans came to prominence as a model organism in 1963 by researcher 

Sydney Brenner in the study of developmental biology and genetics.  Since then, scientists have 

sequenced the entire genome of the free-living nematode, mapped the cell lineage of all 959 cells in the 

adult worm, and isolated and identified hundreds of mutant strains with specific structural and 

functional phenotypes.   

What makes an organism a good model in science?   The best model organisms are small, easy and 

inexpensive to care for, reproduce quickly and produce many progeny, and have a short life span that 

allows many generations to be studied in a short period of time.  Caenorhabditis elegans life cycle is only 

two weeks and the adult worm can produce upwards of 1,000 eggs each day.  C. elegans is cultured on 

agar media plates with Escherichia coli bacteria as a food source that is easy to grow and maintain.  

Healthy cultures can be frozen at -80*C indefinitely to be used for later experimentation.  C. elegans is 

transparent throughout its life cycle, making internal observation of development from embryonic 

through adult life cycles possible.  Scientists have learned from the sequenced genome of C. elegans the 

functional homology in human genes, providing a model for human disease study in the nematode. 
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Tips about Curriculum 

Lesson Plan Format:  All lessons in this curriculum unit are formatted in the same manner.  In each 

lesson you will find the following components: 

KEY QUESTION(S):  Identifies key questions the lesson will explore.   

OVERALL TIME ESTIMATE:  Indicates total amount of time needed for the lesson, including advanced 

preparation.    

LEARNING STYLES:  Visual, auditory, and/or kinesthetic.   

VOCABULARY: Lists key vocabulary terms used and defined in the lesson.  Also collected in master 

vocabulary list. 

LESSON SUMMARY:  Provides a 1-2 sentence summary of what the lesson will cover and how this 

content will be covered.  Also collected in one list. 

STUDENT LEARNING OBJECTIVES:  Focuses on what students will know, feel, or be able to do at the 

conclusion of the lesson. 

STANDARDS:  Specific state benchmarks addressed in the lesson.  Also collected in one list. 

MATERIALS:  Items needed to complete the lesson.  Number required for different types of grouping 

formats (Per class, Per group of 3-4 students, Per pair, Per student) is also indicated.   

BACKGROUND INFORMATION:  Provides accurate, up-to-date information from reliable sources about 

the lesson topic.    

ADVANCE PREPARATION:  This section explains what needs to be done to get ready for the lesson. 

PROCEDURE WITH TIME ESTIMATES:  The procedure details the steps of implementation with suggested 

time estimates.  The times will likely vary depending on the class.  

ASSESSMENT SUGGESTIONS:  Formative assessment suggestions have been given.  Additionally, there is 

a brief summative assessment (pre/post test) that can be given.  Teachers should feel free to create 

additional formative and summative assessment pieces.   

EXTENSIONS: (ACTIVITIES/LITERATURE)  There are many activities and reading sources available to 

augment and enhance the curriculum.  They have been included.  If you find additional ones that should 

be added, please let us know.  

RESOURCES/REFERENCES:  This curriculum is based heavily on primary sources.  As resources and 

references have been used in a lesson, their complete citation is included as well as a web link if 

available.   

STUDENT PAGES:  Worksheets and handouts to be copied and distributed to the students. 

TEACHER MASTERS:  Versions of the student pages with answers or the activity materials for 

preparation. 
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Inquiry-based:  The lessons in the curriculum invite students to be engaged and ask questions.  They 

work through background information in a guided fashion, but are challenged to think beyond what they 

have read or done.  The teacher serves as the facilitator in these activities, not the deliverer of 

information.   

Content: This unit provides for the development of specific skill sets needed implement laboratory 

protocols that use C. elegans as a model organism for study.  The content of these lessons goes above 

the level of practice provided through the use of pre-packaged laboratory kits provided by science 

education supply companies. 

Implementation notes:  This curriculum should be modified and adapted to suit the needs of the 

teacher and students.  To help make implementation easier in this first draft, notes have been included 

in lessons as needed.   

Extensions:  There are many opportunities to expand the lessons presented here.  My goal is to provide 

students with the skill set necessary to use Caenorhabditis elegans as a model organism in their own 

scientific inquiry for Science Fair, AP Research, Experimental Science or collegiate-level research.  By 

providing the requisite knowledge for the care and use of C. elegans as a model organism, students can 

develop their own protocol to study toxicology, RNA interference, habituation, and behavior. 

Science Subject:  Honors Genetics, Research Science 
 

Grade and ability level:  11-12 grade students in upper-level life science classes  
 
Science concepts: use and care of model organism, model systems, microscopy, experimental design 
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Lesson Summaries 

Preparation Homework: Flipped Video Assignment 

Students will view a video journal https://www.jove.com/science-education/5110/c-elegans-

development-and-reproduction as preparation for Worm Boot Camp and complete an accompanying 

worksheet.  This independent activity allows students the opportunity to watch/rewatch to answer 

questions and ensure understanding of content. 

Lesson One:  Introduction to C. elegans and Microscopy Skills    

Students will engage in whole-group introduction to Caenorhabditis elegans as a model organism for 

scientific inquiry and discovery.  This lesson includes basic information about C. elegans, its life cycle, 

and introductory microscopy skills. 

Lesson Two:  C. elegans Culturing 

Student will understand the role of C. elegans in the food chain and prepare culture media for the 

growth of C. elegans in the laboratory.      

Lesson Three:  C. elegans Life Cycle and Identification    

Students will understand and describe the life cycle of C. elegans from egg through adult including the 

stress-resistant dauer phase. 

Lesson Four:  Lab Skill – Chunking vs. Picking 

Students will determine which testing protocol requires the use of chunking a population of different 

ages of C. elegans onto new culture plates versus selectively picking individual worms and moving to 

new culture plates based on age or sex.  Students will construct their own pick and practice the skills of 

chunking and picking to establish new culture plates of C. elegans. 

Lesson Five:  Mutant Worms 

Students will be introduced to the different mutant strains of C. elegans with characteristic movements 

that can be observed using a microscope.  These mutant strains of C. elegans are used in research to 

study a variety of human diseases that have similar genetic profiles to those found in C. elegans.    

Lesson Six:  Skills Practice and Assessment 

Students will practice one or more skills learned during Worm Boot Camp.  Students will finalize all skill 

assessments and prepare culture plates for independent inquiry in toxicology. 

  

https://www.jove.com/science-education/5110/c-elegans-development-and-reproduction
https://www.jove.com/science-education/5110/c-elegans-development-and-reproduction
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Lesson Sequencing Guide 

Since the classroom teacher knows his or her students best, the sequencing of lessons and the amount 

of time spent on each should be altered to meet the needs of each individual setting.  Below is a 

suggested pacing guide that can be used when planning to use this curriculum, assuming 45-minute 

class periods. 

 Day 1 Day 2 Day 3 Day 4 Day 5 

Week 
1 
 

Intro Lesson 
 

Flipped 
Homework 
Assignment 

Video Journal 
and Questions 

Lesson 1 
 

Introduction to C. 
elegans   

 
Skill: Microscopy 

Practice 
 

(45 minutes) 
  

Lesson 2 
 

C. elegans Diet  
 
 

Skill: Media 
Preparation  

 
(45 minutes) 

 

Lesson 2 
 

Skill: Bacterial 
Culture 

 
(45 minutes) 

Lesson 3 
 

C. elegans Life 
Cycle  

 
(45 minutes) 

Week 
2 

Lesson 4 
 

Chunking vs. 
Picking 

 
Skill: Chunking 

 
(45 minutes) 

 
 

Lesson 4 
 

Chunking vs. 
Picking 

 
Skill: Pick 

Construction and 
Picking 

 
(45 minutes) 

 

Lesson 4 
 

Skill: Picking 
 

(45 minutes) 
 

Lesson 5 
 

Mutations of 
Movement 

 
Observations 
(45 minutes) 

Lesson 6 
 

Practice Skills 
and Assessment 

 
(45 minutes) 

 

 

Extensions: 

1)  Introduction to WormBook and WormBank 

     Materials:  Computers with Internet access 

2)  C. elegans and Toxicology 

    Time: 5 days, includes Introduction and 1 Day for writing Lab Report 

    Materials:  Dr. K. Choe Toxicology protocol 

3)  Project Design and Implementation  

    Time:  3 weeks 

    Materials as needed: Chemotaxis, Behavior/Habituation, RNA interference, Environmental toxicology,  

    biological control using other nematode species. 

Optional Lesson Sequencing Guide – Omit Lesson 2/Pour Plates, more practice time Lesson 4 

Teacher pours plates for Lesson 2 
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 Day 1 Day 2 Day 3 Day 4 Day 5 

Week 
1 
 

Intro Lesson 
 

Flipped 
Homework 
Assignment 

Video Journal 
and Questions 

Lesson 1 
 

Introduction to 
C. elegans   

 
Skill: 

Microscopy 
Practice 

 
(45 minutes) 

  

Lesson 2 
 

Skill: Bacterial 
Culture 

 
(45 minutes) 

 

Lesson 3 
 

C. elegans Life 
Cycle  

 
(45 minutes) 

Lesson 4 
 

Chunking vs. 
Picking 

 
Skill: Chunking 

 
(45 minutes) 

 

Week 
2 

Lesson 4 
 

Chunking vs. 
Picking 

 
Skill: Pick 

Construction 
and Picking 

 
(45 minutes) 

 

Lesson 4 
 

Skill: Picking 
 

(45 minutes) 
 

Lesson 5 
 

Mutations of 
Movement 

 
Observations 
(45 minutes) 

Lesson 6 
 

Practice Skills 
and Assessment 

 
(45 minutes) 

 

Lesson 6 
 

Practice Skills 
and Assessment 

 
(45 minutes) 
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Vocabulary 

Agar – gelatin substance made from various species of seaweed to provide a nutrient source for the 
growth and maintenance of microorganisms. 
 
Apoptosis – programmed cell death; C. elegans has an invariant developmental process that results in 
the programmed cell death of exactly 113 cells. 
 
Aseptic technique/transfer – the movement of substances from one location to another using specific 
techniques to limit the possibility of contamination by unwanted microorganisms. 
 
Autosome – chromosome not responsible for primary sex development. 
 
Auxotrophy - a mutant microorganism that requires a specific additional nutrient that the normal strain 
does not. 
 
Axenic- a culture that is free from living organisms other than the species required. 
 
Caenorhabditis elegans – (C. elegans); free-living soil nematode commonly used as a model organism for 
scientific investigation. 
 
Chemotaxis - movement of a motile organism in a direction corresponding to an increase or decrease in 
concentration of a particular substance. 
 
Chunking – movement of a population of nematodes from one plate to another. 
 
Dauer – an arrested developmental variant of C. elegans that forms following the first larval stage in 
response to environmental stress. 
 
Embryonic – developmental stage of growth that promotes differentiation of cells for specific functions. 
 
Escherichia coli OP50 – (E. coli); specific bacterial species used as the food source for the culturing of C. 
elegans in a laboratory setting.  This strain of E. coli (OP50) is auxotrophic as it lacks uracil as one 
essential nutrient. 
 
Founder cell – a cell that gives rise to tissue by clonal expansion; C. elegans has 4 primary founder cells 
that give rise to its entire cell population. 
 
Genotype – the genetic makeup of a particular organism. 
 
Gravid – pregnant; contains fertilized eggs. 
 
Hermaphrodite – contains both oocytes and sperm. 
 
Homolog - a gene related to a second gene by descent from a common ancestral DNA sequence. The 
term, homolog, may apply to the relationship between genes separated by the event of speciation 
(ortholog) or to the relationship between genes separated by the event of genetic duplication (paralog) 
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Inoculation – the introduction of a microorganism into a culture medium. 
Invariant – unchanging; embryonic development in C. elegans has an invariant pattern. 
 
Luria broth – nutrient media used for the culturing of bacteria for growth. 
 
Magnification – process of enlarging the appearance of something; use of a compound light microscope 
or dissecting stereo microscope to increase the size of a specimen for visualization. 
 
Model organism - a non-human species that is extensively studied to understand particular biological 
phenomena, with the expectation that discoveries made in the organism model will provide insight into 
the workings of other organisms. 
 
Mutant – change in a gene sequence that impacts the process of protein synthesis. 
 
NGM – nematode growth media used for the propagation of C. elegans. 
 
Ortholog – The relationship between genes separated by speciation. 
 
Petri plate/dish – sterile dish used to store agar for the growth and maintenance of microorganisms. 
 
Phenotype - the set of observable characteristics of an individual resulting from the interaction of its 
genotype with the environment. 
 
Picking – single transfer of specific worm(s) from one plate to another for separation based on 
observable characteristics such as size, age, or morphology. 
 
Progeny - a descendant or the descendants of a person, animal, or plant; offspring 
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Next Generation Sunshine State Standards - Science 

Science Standards 

Lesson 

Prep 1 2 3 4 5 6 

SC.912.N.1.1: Define a problem based on a 
specific body of knowledge 

 X   X X X 

SC.912.N.1.4: Identify sources of information 
and assess their reliability according to the 
strict standards of scientific investigation. 

X     X X 

SC.912.N.1.6: Describe how scientific inferences 
are drawn from scientific observations and 
provide examples from the content being 
studied. 

 X   X X  

SC.912.N.1.7: Recognize the role of creativity in 
constructing scientific questions, methods, and 
explanations. 

X X   X X X 

SC.912.N.2.4: Explain that scientific knowledge 
is durable, robust, and open to change. 

X X    X  

SC.912.N.3.5: Describe the function of models 
in science and identify the wide range of 
models used in science. 

X X X X X X X 

SC.912.L.15.15: Describe how mutation and 
genetic recombination increase genetic 
variation. 

     X  

SC.912.L.16.4:  Explain how mutations in the 
DNA sequence may or may not result in 
phenotypic change.  Explain how mutations in 
gametes may result in phenotypic changes in 
offspring. 

     X  

SC.912.L.16.7: Describe how viruses and 
bacteria transfer genetic material between cells 
and the role of this process in biotechnology. 

X X X X X X X 

SC.912.L.16.9: Explain how and why the genetic 
code is universal and is common to almost all 
organisms. 

X X X  X X X 

SC.912.L.16.10: Evaluate the impact of 
biotechnology on the individual, society, and 
the environment including medical and ethical 
issues. 

X X X X X X X 

 

 



13  Worm Camp 

Background information: 

Where to start?  Caenorhabditis elegans has a long and storied history in science.  I will attempt to 
provide concise yet detailed background information for understanding the historical use of this 
nematode as a model organism for laboratory investigation but I will not do it justice in just a few 
paragraphs.  Please refer to the awesome resources provided at the end of this section, specifically the 
WormBook.  WormBook is an open-access resource distributed under the terms of the Creative 
Commons Attribution License and has a wealth of information about the use, care, propagation, 
laboratory techniques, and history of C. elegans.  
 
Caenorhabditis elegans is a free-living, non-parasitic, transparent nematode roundworm of the phylum 
Nematoda.  These worms live in nutrient-dense environments, rich in decaying plant material as they 
consume bacteria as their primary food source.  Detailed information about the anatomy and life cycle 
of C. elegans is readily available and immense since scientists began studying the nematode in the 
1960’s.  These worms lack both circulatory and respiratory systems but have a neuromuscular, digestive, 
excretory, and reproductive systems.  Most of the worms are hermaphroditic but males do exist and 
contain specialized structures that allow them to mate with hermaphrodites.  Hermaphrodites lay 300-
1,000 eggs; number range is dependent on self-fertilization (300) versus insemination (1,000).  Once 
eggs hatch, larval C. elegans progress through four stages of development (L1-L4) to adult worm stage in 
2-3 days and live about 3 weeks under laboratory conditions.  During environmental stress, food 
shortage, or temperature fluctuations an alternative larval stage, dauer, can occur.  Dauer larvae are 
resistant to stress, slow moving, and do not consume bacteria.  Dauer larvae can survive for months at 
this stage until conditions improve. 
 
Work with Caenorhabditis elegans and related nematodes began in the 1940’s but moved to the 
forefront of research in 1963 in the area of developmental biology by researcher Sydney Brenner.  
Brenner chose C. elegans in part because it has only about 300 neurons out of fewer than 1,000 cells, 
completes embryogenesis in 12 hours, and is amenable to genetic analysis similar to fruit flies.  At the 
time, fruit flies had already proven very useful for studying genetic control of basic developmental steps, 
but the insect contains far too many cells (e.g., over 100,000 neurons) for studying many detailed 
mechanisms of cell development.  As stated in my Introduction, simple organisms are essential model 
systems in scientific investigation for a variety of reasons.  Some of the important characteristics of an 
effective model organism are size, ease of care, short life span, multiple offspring, many generations in a 
short period of time, and homology to humans.  Once introduced by Sydney Brenner, work with C. 
elegans grew exponentially to include over 2,000 research labs worldwide, and we now know more 
about it than nearly any other animal.  Caenorhabditis elegans was the first multicellular eukaryote to 
have whole genome sequencing completed to determine the content of its gene code. Details from 
embryogenesis to aging, programmed cell death, molecular mechanisms of behavior, cell 
differentiation, and gene control are just a few areas of discovery that C. elegans have provided 
invaluable insight in understanding human health and disease.   
 
Contemporary studies using C. elegans led to discovery of a mechanism of gene regulation called RNA 
interference (RNAi).  RNA (ribonucleic acid) is an integral poly-nucleotide needed to transcribe and 
translate the gene code into protein products.  RNA interference uses two kinds of RNA molecules, 
microRNA (miRNA) and small interfering RNA (siRNA), to degrade messenger RNA (mRNA) molecules, 
decreasing the ability to translate specific proteins.  The 2006 Nobel Prize in Physiology and Medicine 
was awarded to Andrew Fire and Craig Mello for their discovery that double-stranded RNA (dsRNA) 
triggers the suppression of gene activity in Caenorhabditis elegans.  Since this discovery, RNA 
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interference has become a ubiquitous method for investigating gene function in many organisms and 
applications range from treating infectious disease to targeted cancer therapies.  Methods for applying 
RNAi are remarkably simple for C. elegans.  Although Fire and Mello injected their worms with the 
double-stranded RNA in their original studies, RNAi can now be introduced by simply feeding worms 
with strains of E. coli that express double-stranded RNA from plasmids. Since the entire genetic code of 
C. elegans is well-annotated and thousands of labs study it, libraries of RNAi feeding bacteria are 
available so that nearly any gene can be targeted for silencing.  This makes the process easy to replicate 
in a high school or undergraduate level biology or genetics course. 
 
There is a need for science educators to develop teaching tools and laboratory activities that 
demonstrate the power of modern genetics and help students to better understand the RNAi process.  
Although Worm Boot Camp is designed to develop the skills necessary to work with C. elegans as a 
model organism, the hope is that teachers will provide the time and guidance necessary for students to 
perform novel research using the skill sets provided in this module.  C. elegans is an ideal model 
organism for the undergraduate laboratory because of the simplicity of worm maintenance, its well-
studied genetic background, and the fact that it can be employed as a model organism in laboratory 
environments where vertebrate research is restricted (Anderson, 2008). 
 
Students and academics agree that there is a need to make learning and teaching in the science 
laboratory more challenging and engaging.  There are many published laboratory exercises designed to 
enthuse and stimulate students through active learning and most teachers agree that we should 
challenge our students through activities that use questioning and investigation; the Scientific Method. 
Time is always an issue when trying to provide opportunities for inquiry and students have so many 
questions and little confidence to design and follow-through with their own experimental design.  The 
hope is that with a solid foundation and skill set and provided the opportunity to learn all of the ways  
C. elegans can be used to study biology, medicine, toxicology, and behavior students will embrace the 
scientific method and excel in research design.   
 
There are many sources of excellent information about the use of Caenorhabditis elegans as a model 

organism for scientific investigation.   Teachers may wish to view the original sources for images, 

detailed explanations, and as print resources for their students.  The information provided here was 

excerpted from the following sources: 

The Worm Book – The Online Review of C. elegans Biology -  http://www.wormbook.org/index.html  

C. elegans Center (CGC) - https://cgc.umn.edu/   

C. elegans Natural Diversity Resource Center - https://www.elegansvariation.org/  

Open Worm Science - http://openworm.org/science.html  

Cold Harbor Spring Laboratory C. elegans Interactive http://www.silencinggenomes.org/  

NOVA Labs RNA Guide for Educators http://www.pbs.org/wgbh/nova/labs/about-rna-lab/educator-

guide/  

 

http://www.wormbook.org/index.html
https://cgc.umn.edu/
https://www.elegansvariation.org/
http://openworm.org/science.html
http://www.silencinggenomes.org/
http://www.pbs.org/wgbh/nova/labs/about-rna-lab/educator-guide/
http://www.pbs.org/wgbh/nova/labs/about-rna-lab/educator-guide/
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Teacher Preparation Tips 

The key to success in any laboratory activity is teacher preparation.  This is not a lesson that one can do 

at the last minute or on the fly.  Timely and sufficient supply order placement is necessary for success.  

Here are a few suggestions: 

 Allow sufficient time to receive your materials. 

o All strains of the C. elegans and the E. coli OP50 can be purchased from the CGC 

(Caenorhabditis Genetics Center, https://cgc.umn.edu/) for $7.00/plate 

o NGM (Nematode Growth Media) and LB (Luria broth) media can be purchased from 

most biological supplies companies for less than $10.00 a bottle.   

Each bottle will pour plates for 4 - 5 students. 

Instructor will prepare the plates for Lesson 1 ONLY.   

**Lesson 2 is designed to allow students the opportunity to pour their own plates and 

culture their own E. coli OP50 for use in Lessons 4 & 6.  Instructor can pour these plates 

in advance to save time and allow more time to practice skills in Lesson 4.   

Alternative Lesson Planning Guide shown on Page ____. 

o Mini petri dishes (35x10) for use in Lesson 4 are difficult to find.  I order them from 

Amazon as science supply companies no longer have them in stock.  You can use small 

petri dishes (60x15) as a substitute. 

 

 Allow sufficient time for making starter C. elegans plates so students can observe all life stages 

for Lessons 1 and 4.   

o At least three days before Lesson 1 - Pour all plates needed for Lesson 1 (also for Lesson 

4). 

Students pour their own plates in Lesson 2 for the remainder of Worm Boot Camp 

(see ** note above). 

Poured NGM plates can be stored in refrigerator for a few weeks.   

Bring plates to room temperature before culturing E. coli or performing worm transfer. 

o Three days before Lesson 1 – Prepare Luria broth tube of E. coli OP50 

o Two days before Lesson 1 -  Inoculate plates of E. coli OP50 

o One day before Lesson 1 - Chunk plates for student use and allow for propagation 

 

 Make sufficient media to prepare starter plates and broth tubes for each section that will be 

participating in Worm Boot Camp.  

Having enough media helps reduce wait time for students and limits sharing to keep students 

engaged in activities and observations. 

For example, 2 sections of Honors Genetics, 30 students per section 

o For Lesson 1 – Make  

 30 NGM media with N2 Wild type C. elegans STARTER (60x15) plates, 

15 per class 

o For Lesson 2 – Make 

 30 E. coli OP50 LB broth tubes, 15 per class 

o For Optional Lesson 2 – Instructor pours plates – Make 

 120 mini (35x10) and 240 (60x15) NMG plates, 2 mini and 4 small/student 
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LID   

BASE  

o For Lesson 3 – No media or plate prep 

o For Lesson 4 – Use media from lesson 1 and 2 

o For Lesson 5 – No media or plate prep 

o For Lesson 6 – Use media from previous lessons as needed 

 

 Ensure all microscopes/stereoscopes are in working order prior to start of lesson. 

o Light source 

 Most microscopes have halogen light sources.  These light emit heat and kill 

worms easily.  It is simple and inexpensive to change the light source to an LED 

bulb. 

 If unable to change the light source on your microscope, remind students to 

turn off microscopes or remove worm plates from stage often to limit death. 

o Clean lenses 

o Sufficient outlets and power strips 

o Electric outlets work 

o May need to remove stage clips for plates to fit on stage 

 

Media and Culture Preparation 

To POUR starter plates - Do this at least 3 days before Lesson 1: 

1. Follow manufacturer instructions for melting bottled agar.   

I prefer to melt in 1 L beaker of water on hot plate for more even melting and allow to boil 

sterilize since I lack an incubator.  This takes more time but has much better plate results. 

2. While agar is melting, open sterile petri plates and place inverted on 

lab station. 

One bottle of agar will pour 10-15 mini and small plates 

Place plates BASE side down and leave LID in place until ready to 

pour to prevent contamination. 

3. Once bottled agar is cool enough to hold in hand without discomfort, 

pour agar into BASE of plate, about half full 

4. Remove 1 lid at a time, pour plate, replace lid, repeat. 

5. Allow to cool/set undisturbed for 1 hour. 

6. Invert and store refrigerated at 4*C until ready to use. 

Inverted plates will prevent condensation from settling on the agar. 
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To INOCULATE Luria Broth E. coli Culture Tubes – Do this 3 days before Lesson 1:  E. coli OP50 can be 

ordered in plate culture from Carolina Biological.  You can extend a single plate culture into multiple Luria 

broth culture tubes for student use. 

1. Obtain Luria Broth glass culture tubes (1 tube/lab station) and E. coli OP50 culture plate. 

2. Using sterile techniques, transfer loopful of bacteria from plate to Luria broth culture tube 

a. Pass nichrome wire loop through Bunsen burner flame to heat sterilize 

b. Allow to cool 

c. Remove lid from E. coli OP50 culture plate and remove loopful for bacteria.  Replace lid 

d. Remove lid from Luria broth tube and pass tube through Bunsen burner flame 

e. Place loop of bacteria in broth tube and spin loop to dislodge bacteria. 

f. Flame tube and replace cap. 

g. Flame loop and allow to cool 

h. Repeat steps above for each broth tube 

i. Incubate at 37*C for 24 hours 

 

To INOCULATE starter plates - Do this 2 days before Lesson 1: 

1. Remove from refrigeration when ready to use 

Allow plates to come to room temperature before bacterial inoculation. 

2. Add 0.05 mL Luria broth culture of E. coli OP50 to center of each small petri dish. 

3. Dip bacti-spreader in beaker of ethanol and flame sterilize 

4. Allow to cool 

5. Lay flat surface of bacti-spreader onto seeded agar surface. 

Turn plate and spread bacteria over entire surface 

6. Replace lid and allow to set for 10 minutes 

7. Repeat steps 8-11 for each starter plate 

8. Invert and incubate at 37*C for 24 hours 

To CHUNK Wild Type N2 starter plates – Do this 1 day before Lesson 1: 

1. Remove E. coli OP50 plates from incubator 

Leave INVERTED until ready to chunk 

Make sure condensation on LID does not fall onto agar surface.  Wipe with Kim-wipe if 

necessary 

2. Dip spatula into beaker of ethanol 

3. Pass through flame to heat sterilize 

4. Allow to cool 

5. Select a location on the ORIGINAL shipped Wild type/N2 plate received from biological supply 

company (CGC) 

6. Use spatula to cut a ½ inch (1 cm) square from original plate 

7. Transfer chunk to new E. coil OP50 plate and invert onto new agar surface. 

8. Replace lid and use microscope to confirm successful transfer. 

9. Repeat steps to make starter plates, 1 starter plate/lab partner 
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Preparatory Homework – Flipped Video Assignment  

KEY QUESTION(S):  What are C. elegans?  What role does C. elegans play in scientific discovery? 
 
OVERALL TIME ESTIMATE:  40 minutes 
 
LEARNING STYLES:  Visual and auditory 
 
VOCABULARY:  
Apoptosis 
Embryonic 
Founder cell 
Genotype 
Invariant 
Model organism 
Nematode 
Phenotype 
 
LESSON SUMMARY:  Students will view a video journal 
https://www.jove.com/science-education/5110/c-elegans-development-and-reproduction as 
preparation for Worm Boot Camp and complete an accompanying worksheet.  This independent activity 
allows students the opportunity to watch/rewatch to answer questions and ensure understanding of 
content. 
 
STUDENT LEARNING OBJECTIVES: 
The student will be able to...   

 Describe the use of model organisms in scientific investigation 

 Recognize the methods used by scientists that study C. elegans 

 Identify the food sources used for growth and care of C. elegans 

 Evaluate the use of bacteria as a means for transmitting genetic information to C. elegans 

 Explain why bacteria are used to transfer RNA of interest to C. elegans 

 Identify the discoveries made through the use of C. elegans as a model of human disease 

 
FLORIDA NEXT GENERATION SUNSHINE STATE STANDARDS (SCIENCE): 
SC.912.N.1.4 
SC.912.N.1.7 
SC.912.N.2.4 
SC.912.N.3.5 
SC.912.L.16.7 
SC.912.L.16.9 
SC.912.L.16.10 
 
MATERIALS:   
Copies of Student Worksheet #1 – Flipped Video Assignment 
 
  

https://www.jove.com/science-education/5110/c-elegans-development-and-reproduction
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BACKGROUND INFORMATION:   
Jove is an online video journal and provides detailed visual lessons on a variety of different scientific 
investigations.  The video link provided above and on the top of the Student Worksheet #1 – Flipped 
Video Assignment provide background information on the use and care of Caenorhabditis elegans in the 

laboratory.  This assignment is meant as a homework assignment for students to complete individually, which 
allows them to watch the video as many times as necessary to understand the content and answer questions. 
 
ADVANCE PREPARATION:   
Copies of Student Worksheet #1 – Flipped Video Assignment, 1 per student 
 
PROCEDURE AND DISCUSSION QUESTIONS WITH TIME ESTIMATES:  
 
40 minutes 

1. Provide each student with a copy of Student Worksheet #1 – Flipped Video Assignment 
2. Navigate to https://www.jove.com/science-education/5110/c-elegans-development-and-

reproduction 
3. Tell the students to watch the video for homework tonight and answer questions in preparation 

for Worm Boot Camp 
4. Tell students that the worksheet must be completed prior to the next class in order to have the 

background information needed to successfully work with this model organism. 
5. If some student do not complete the assignment, have laptops ready in class the next day for 

students to complete prior to the basic microscopy lesson. 

 
ASSESSMENT SUGGESTIONS:   

 Grade the worksheet for correct answers.   

RESOURCES/REFERENCES:   
None needed 

https://www.jove.com/science-education/5110/c-elegans-development-and-reproduction
https://www.jove.com/science-education/5110/c-elegans-development-and-reproduction
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Lesson 1:  Introduction to C. elegans and Basic Microscopy 

KEY QUESTION(S): What are C. elegans?  What role does C. elegans play in scientific discovery? 
How can students use a microscope to view C. elegans?  What do they look like? 
 
OVERALL TIME ESTIMATE:  45 minutes 
 
LEARNING STYLES:  Visual, auditory, and kinesthetic  
 
VOCABULARY:  
Agar 
Chemotaxis 
Hermaphrodite 
Homolog 
Magnification 
Ortholog 
Progeny 
RNAi 
 
LESSON SUMMARY:  Students will engage in whole-group introduction to Caenorhabditis elegans as a 
model organism for scientific inquiry and discovery.  This lesson includes basic information about C. 
elegans, its life cycle, and introductory microscopy skills. 
 
STUDENT LEARNING OBJECTIVES: 
The student will be able to...   

 Describe how scientists use C. elegans in developing a scientific investigation 

 Provide an example of an inference made by scientists that use C. elegans as a model of disease 

 Provide an example of a change in understanding made through the use of C. elegans 

 Evaluate the use of bacteria as a means for transmitting genetic information to C. elegans 

 Explain why bacteria are used to transfer RNA of interest to C. elegans 

 Identify the discoveries made through the use of C. elegans as a model of human disease 

 
FLORIDA NEXT GENERATION SUNSHINE STATE STANDARDS (SCIENCE): 
SC.912.N.1.1 
SC.912.N.1.6 
SC.912.N.1.7 
SC.912.N.2.4 
SC.912.N.3.5 
SC.912.L.16.7 
SC.912.L.16.9 
SC.912.L.16.10 
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MATERIALS:   
Computer and projection unit 
PowerPoint Presentation - Caenorhabditis elegans: Using Model Organisms as a Tool in Molecular 
Genetics 
Copies of Basic Microscopy and C. elegans Observations, Class set 
Copies of Skills Assessment #1 – Basic Microscopy, 1 per student 
Compound light microscope or Dissecting/Stereo microscope 
Petri dish of N2/Wild type C. elegans culture 
Sterile toothpick  
 
BACKGROUND INFORMATION:   
It is essential that students have basic microscopy skills to work with this model organism.  One obstacle 
students often experience is the manipulation of light on the microscope.  Provide ample practice time 
for students to practice with light and focus, even extending this lesson to two (2) days if needed for 
student comfort level.   
 
ADVANCE PREPARATION:   
Copies of Basic Microscopy and C. elegans Observations 
Copies of Skills Assessment #1 – Basic Microscopy 
Review PowerPoint lesson and other materials, as needed, for teacher comfort level 
Set up lab stations for partner groups with 1 microscope, 1 N2/Wild Type culture of C. elegans, 
toothpicks 
 
PROCEDURE AND DISCUSSION QUESTIONS WITH TIME ESTIMATES:  
 
45 minutes, 90 minutes for additional microscopy practice 

1. Load PowerPoint presentation Caenorhabditis elegans: Using Model Organisms as a Tool in 
Molecular Genetics  

2. Provide each student with a copy of Basic Microscopy and C. elegans Observations and Skills 
Assessment #1 – Basic Microscopy 

3. Review first 10 slides of PowerPoint presentation with class, reference homework from previous 
night as additional examples 

4. Provide guidance on general microscope use and light manipulation (see notes on Slide 9) 
5. Tell the students to follow the directions provided on Basic Microscopy and C. elegans 

Observations worksheet 
6. Tell the students to complete the questions and table on Skills Assessment #1 – Basic 

Microscopy  
7. Circulate room to address questions and issues with microscopy 

ASSESSMENT SUGGESTIONS:   

 Grade Skills Assessment #1 – Basic Microscopy 

RESOURCES/REFERENCES:   
The Worm Book has a wealth of information about C. elegans and microscopy skills when working with 

this model organism.  http://www.wormbook.org/index.html  

 

http://www.wormbook.org/index.html
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Lesson 2: Culturing C. elegans 

KEY QUESTION(S): How do C. elegans fit in a food chain or food web?  What do C. elegans use as a food 
source?  How do scientists prepare media for C. elegans to use for food in a laboratory setting? 
 
OVERALL TIME ESTIMATE:  90 minutes (45 minutes for Optional lesson, See Lesson Guide page 8) 
 
LEARNING STYLES:  Visual, auditory, and kinesthetic  
 
VOCABULARY:  
Agar 
Auxotroph 
Bacterial lawn 
Culture 
Heterotroph 
Inoculation 
 
LESSON SUMMARY:  Students will understand the role of C. elegans in the food chain and prepare 
culture media for the growth of C. elegans in the laboratory 
 
STUDENT LEARNING OBJECTIVES: 
The student will be able to...   

 Describe the role of C. elegans as a heterotroph in a food chain or food web 

 Describe the food sources consumed by nematodes in their environment 

 Demonstrate the ability to melt and pour prepared media plates for nematode propagation 

 Demonstrate the ability to inoculate an agar plate with E. coli bacteria as a food source for E. 
coli 

 Demonstrate good aseptic technique for the growth of a lawn of bacterial food source for 
nematode propagation 

 
FLORIDA NEXT GENERATION SUNSHINE STATE STANDARDS (SCIENCE): 
SC.912.N.3.5 
SC.912.L.16.7 
SC.910.L.16.9 
SC.912.L.16.10 
 
BACKGROUND INFORMATION:   
Students must understand the role that nematodes play in the ecosystem as a multicellular, 
heterotrophic, eukaryotic organism and the nutrient requirements for using C. elegans in the laboratory.  
Students can practice the skill of making media plates and preparing those plates with bacteria as a food 
source for nematode culturing and these skills can be used in future science coursework.  Detailed 
information on media preparation can be found in the Teacher Preparation Tips found on page 15. 
 
To save time, instructors may opt to prepare NGM media plates for students ahead of time as plates can 
be made and stored weeks prior to inoculation with bacteria (see optional lesson).  Students should be 
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offered the chance to inoculate plate with bacteria.  By preparing media plates for students, the 
schedule can then offer more time for skills practice in chunking plates and picking worms. 
 
OPTION 1 – Original Plan 
MATERIALS:   

Day 1: 

Mini (35x10) sterile petri dishes (2 plates/student) 

Small (60x15) sterile petri dishes (4 plates/student) 

NGM (Nematode Growth Media) Agar - can be commercially purchased or made 

1 liter beaker with 500 mL tap water 

Hot plate or Magnetic hot plate with stir bar 

Sharpie (1 marker/student) 

Day 2: 
Poured plates from Lesson 2/Day 1 
E. coli OP50 in LB broth media (1 tube/lab station)  
p100 micropipette and pipette tips 
100 – 200 mL ETOH in 400 mL beaker (1 beaker/lab station) 
Bunsen burner of alcohol burner (1 burner/lab station) 
Bacti-spreader, metal or glass (1 spreader/lab station) 
Sharpie (1 marker/student) 
 

ADVANCE PREPARATION:   
Copies of Basic Media Preparation and Bacterial Growth Instructions, Class set 
Copies of Skills Assessment #2 – Media Prep and Bacterial Growth, 1 per student 
Review PowerPoint lesson and other materials, as needed, for teacher comfort level 
Prepare Luria broth cultures of E. coli OP50, See Teacher Preparation 
Assemble supplies according to Day 1 or Day 2 requirements 
Start melting procedure to prepare agar 1 class period before students will pour the plates 
 
PROCEDURE AND DISCUSSION QUESTIONS WITH TIME ESTIMATES:  
 
Option 1 – Original Plan/Students pour plates 

Day 1 - 45 minutes 
It is ESSENTIAL that media melt begins prior to start of class period to ensure media is ready to pour 
during class. 

1. Load PowerPoint presentation Caenorhabditis elegans: Using Model Organisms as a Tool in 
Molecular Genetics  

2. Provide each student with a copy of Basic Media Preparation and Bacterial Growth Instructions 
and Skills Assessment #2 – Media Prep and Bacterial Growth 

3. Review slides 11, 12, 13 on C. elegans diet 
4. Inform students that today they will pour media plates and tomorrow will inoculate media plates 

for use in Lesson 4. 
5. Instruct students to follow instructions for Day 1– Plate Preparation  
6. Move around room to answer questions about pouring media plates and demonstrate proper 

pour techniques. 
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7. Ensure poured plates are solid, inverted, and placed in refrigerator overnight for use in class on 
Day 2 

Day 2 – 45 minutes 

1. Load PowerPoint presentation Caenorhabditis elegans: Using Model Organisms as a Tool in 
Molecular Genetics 

2. Remove poured media plates from Day 1 and bring to room temperature 
3. Review safety for use of Bunsen burner/alcohol burner 
4. Instruct students to follow instructions for Day 2 -  Plate Bacterial Culture Preparation 
5. Move around room to answer questions about inoculation and demonstrate proper technique 
6. Ensure inoculated plates are inverted and placed in 37*C incubator for 24 hour growth check and 

use in Lesson 4. 

Option 2 – Instructor Poured Plates 
45 minutes 
This option allows more time for students to practice skills rather than taking a full day to pour plates.  
Although this skill is important, instructors may find it more important to offer more time for 
microscope use or chunking/picking. 

1. Load PowerPoint presentation Caenorhabditis elegans: Using Model Organisms as a Tool in 
Molecular Genetics 

2. Provide each student with a copy of Basic Media Preparation and Bacterial Growth Instructions 
and Skills Assessment #2 – Media Prep and Bacterial Growth 

3. Review slides 11, 12, 13 on C. elegans diet 
4. Inform students that they will only perform Day 2 – Plate Bacterial Culture Preparation  

a. Explain the importance and ingredients of the plates and describe how plates were 
made for student use. 

5. Remove prepared NGM media plates from refrigerated storage and allow to come to room 
temperature 

6. Review safety for use of Bunsen burner/alcohol burner 
7. Instruct students to follow instructions for Day 2 -  Plate Bacterial Culture Preparation 
8. Move around room to answer questions about inoculation and demonstrate proper technique 
9. Ensure inoculated plates are inverted and placed in 37*C incubator for 24 hour growth check and 

use in Lesson 4. 

 

ASSESSMENT SUGGESTIONS:   

 Grade Skills Assessment #2 – Media Prep and Bacterial Growth 

RESOURCES/REFERENCES:   
The Worm Book has a wealth of information about C. elegans and microscopy skills when working with 

this model organism.  http://www.wormbook.org/index.html  

http://www.wormbook.org/index.html
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Lesson 3:  Life Cycle, Larval Forms, and Sex Determination 

KEY QUESTION(S): What are the different stages of development for C. elegans?  What is the dauer 
phase of the life cycle?  What causes C. elegans to enter the dauer phase?  How are the male and 
hermaphrodite C. elegans different?  What details are known about the development of C. elegans from 
egg to adult? 
 
OVERALL TIME ESTIMATE:  45 minutes 
 
LEARNING STYLES:  Visual and auditory  
 
VOCABULARY:  
Autosome 
Dauer 
Genotype 
Phenotype 
 
LESSON SUMMARY:  Students will understand and describe the life cycle of C. elegans from egg through 
adult including the stress-resistant dauer phase. 
 
STUDENT LEARNING OBJECTIVES: 
The student will be able to...   

 Describe details of the C. elegans life cycle.   

 Describe different stages of the C. elegans life cycle from egg through adult.   

 Evaluate the conditions that impact the development of dauer stage C. elegans.   

 Define the developmental embryology of C. elegans as a model for understanding development 
in other organisms. 

FLORIDA NEXT GENERATION SUNSHINE STATE STANDARDS (SCIENCE): 
SC.912.N.3.5 
SC.912.L.16.7 
SC.912.L.16.10 
 
MATERIALS:   
Computer and projection unit 
PowerPoint Presentation - Caenorhabditis elegans: Using Model Organisms as a Tool in Molecular 
Genetics 
Copies of Student Worksheet #2 – C. elegans Life Cycle and Sex Identification, 1 per student 
 
BACKGROUND INFORMATION:   
As part of skill development, this lesson is designed to provide further biological and historical 
information about C. elegans as an experimental model.  Much has been learned about C. elegans 
development that scientists have used to further the use of this organism as a model of development 
and physiology. 
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ADVANCE PREPARATION:   
Copies of Student Worksheet #2 – C. elegans Life Cycle and Sex Identification, 1 per student 
Review for further information to add to discussion 
 http://www.wormatlas.org/ver1/handbook/anatomyintro/anatomyintro.htm  
 http://wormbook.org/chapters/www_evoldevnematode/evoldevnematode.html  
 
PROCEDURE AND DISCUSSION QUESTIONS WITH TIME ESTIMATES:  
 
45 minutes 

1. Load PowerPoint presentation Caenorhabditis elegans: Using Model Organisms as a Tool in 
Molecular Genetics  

2. Provide each student with a copy of Student Worksheet #2 – C. elegans Life Cycle and Sex 
Identification 

3. Review slides 14-25 and refer to homework from beginning of unit for examples. 
4. Use PowerPoint slides as guide for class discussion 
5. Students complete Student Worksheet #2 – C. elegans Life Cycle and Sex Identification as class 

works through PowerPoint lesson 

ASSESSMENT SUGGESTIONS:   

 Grade Student Worksheet #2 – C. elegans Life Cycle and Sex Identification 

RESOURCES/REFERENCES:   
The Worm Book has a wealth of information about C. elegans and skills when working with this model 

organism.  http://www.wormbook.org/index.html  

 

  

http://www.wormatlas.org/ver1/handbook/anatomyintro/anatomyintro.htm
http://wormbook.org/chapters/www_evoldevnematode/evoldevnematode.html
http://www.wormbook.org/index.html
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Lesson 4:  Chunking versus Picking Plate Transfer 

KEY QUESTION(S): Why is it necessary for scientists to move worms from one culture plate to another?  
What are the techniques used to transfer worms?  Why is one technique preferred to another for a 
worm transfer?  What are the materials and skills needed to perform a worm transfer?  How do I make 
my own pick for single worm transfer? 
 
OVERALL TIME ESTIMATE:  Three 45 minute class periods, at minimum 
 
LEARNING STYLES:  Visual, auditory, and kinesthetic  
 
VOCABULARY:  
Aseptic transfer 
Chunking 
Picking 
 
LESSON SUMMARY:  Students will determine which testing protocol requires the use of chunking a 
population of different ages of C. elegans onto new culture plates versus selectively picking individual 
worms and moving to new culture plates based on age or sex.  Students will construct their own pick 
and practice the skills of chunking and picking to establish new culture plates of C. elegans. 
 
STUDENT LEARNING OBJECTIVES: 
The student will be able to...   

 Differentiate between worm chunking and worm picking. 

 Describe the reasons worms need to be moved from one plate to another.   

 Perform a successful worm chunk. 

 Identify worm life stages to select individual worms for transfer. 

 Construct a pick to perform individual worm transfers. 

 Perform a successful worm transfer of 6 larval worms to a new NGM OP50 plate. 

 Perform a successful worm transfer of a single gravid adult to a new NGM OP50 plate. 

FLORIDA NEXT GENERATION SUNSHINE STATE STANDARDS (SCIENCE): 
SC.912.N.1.1 
SC.912.N.1.6 
SC912.N.1.7 
SC.912.N.3.5 
SC.912.L.16.10 
 
BACKGROUND INFORMATION:   
An essential skills when working with nematodes is in chunking worms to new plates for propagation 
and picking individual worms to new plates for mating or synchronization purposes.  The more time you 
allow to practice these skills, the more confident the students will become when using the worms for 
their own investigations. 
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MATERIALS:   
Small (60x15) starter plates of N2 Wild Type C. elegans (2 plates/student pair)  

1 small and 2 mini petri plates of E. coli OP50 from Lesson 2 

Bunsen burner or alcohol burner (1 burner/lab station) 

100-200 mL ETOH in 400 mL beaker (1 beaker/lab station) 

Micro spatula (1 spatula/lab station) 

Sharpie marker (1 marker/student) 

Glass Pasteur pipet, 5 ¾ in long (1 pipet/student) 

Roll titanium, platinum, or nichrome wire, 24+ gauge 

Needle nose pliers (1 pair/lab station) 

ADVANCE PREPARATION:   
Copies of Chunking versus Picking Instructions, class set 
Copies of Skills Assessment #3 – Chunking vs. Picking, 1 per student 
Assemble materials per lab station 
 
PROCEDURE AND DISCUSSION QUESTIONS WITH TIME ESTIMATES:  
The times and schedule set in the Lesson Planning Guide on pages 8-9 are two options that allow for 
sufficient time to practice these skill sets.  Adjust accordingly as you move through this lesson 
 
Day 1 – Chunking Plates 
45 minutes 

1. Load PowerPoint presentation Caenorhabditis elegans: Using Model Organisms as a Tool in 
Molecular Genetics  

2. Provide each student with a copy of Chunking versus Picking Instructions  
3. Provide each student with a copy of Skills Assessment #3 – Chunking vs. Picking 
4. Review slides 26-30 and use slides as guide for class discussion 
5. Students perform the Chunking skill and record 0 hour data on Skills Assessment #3 – Chunking 

vs. Picking 

Day 2 – Making a Pick and Practice 
45 minutes 

1. Load PowerPoint presentation Caenorhabditis elegans: Using Model Organisms as a Tool in 
Molecular Genetics  

2. Review slides 26-30 and use slides as guide for class discussion 
3. Students make observations and record 24 hour data on Chunk plates on Skills Assessment #3 – 

Chunking vs. Picking 
4. Students follow directions for making own pick as described on Chunking versus Picking 

Instructions 
5. Students practice skills according to instructions provided on Chunking versus Picking Instructions 

This skill often takes several days to master, especially with students sharing a microscope. 
Adjust as needed for students to develop mastery 

6. When prepared, have students create 2 pick plates, one for larval picks and one for gravid adult 
7. Instructor moves around room as needed to observe and provide advice on lab skills 
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Day 3 – Pick Practice 
45 minutes 

1. Students can begin practicing their skills as soon as they enter class. 
2. Students make observations and record 48 hour data on Chunk plates on Skills Assessment #3 – 

Chunking vs. Picking 
3. Students make observations and record 24 hour data on Pick plates on Skills Assessment #3 – 

Chunking vs. Picking 
4. Remind students that they should practice for efficient transfer. 
5. Remind students to refer to earlier lessons for correct identification of worm stages. 
6. Instructor moves around room as needed to answer questions and provide guidance on 

technique. 

ASSESSMENT SUGGESTIONS:   

 Grade Skills Assessment #3 – Chunking vs. Picking 

RESOURCES/REFERENCES:   
The Worm Book has a wealth of information about C. elegans and skills when working with this model 

organism.  http://www.wormbook.org/index.html  

Video tutorials: How to Chunk Worms - https://www.benchfly.com/video/169/how-to-chunk-worms-c-elegans/  

  How to Pick Worms - https://www.youtube.com/watch?v=Zw1u5TmeHvU  

              https://www.youtube.com/watch?v=eTQtkQm5hOw   

  

http://www.wormbook.org/index.html
https://www.benchfly.com/video/169/how-to-chunk-worms-c-elegans/
https://www.youtube.com/watch?v=Zw1u5TmeHvU
https://www.youtube.com/watch?v=eTQtkQm5hOw
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Lesson 5:  Mutant Worms 

KEY QUESTION(S): Are all C. elegans worms the same?  What causes mutations in the worms?  Are all 
mutations in C. elegans visible?  How do scientists take advantage of these mutations to make 
discoveries?   
 
OVERALL TIME ESTIMATE:  45 minutes 
 
LEARNING STYLES:  Visual and auditory 
 
VOCABULARY:  
Mutant 
 
LESSON SUMMARY:  Students will be introduced to different mutant strains of C. elegans with 
characteristic appearance or movement that can be observed using a microscope.  These mutant strains 
of C. elegans are used in research to study a variety of human diseases that have similar genetic profiles 
to those found in C. elegans.    
 
STUDENT LEARNING OBJECTIVES: 
The student will be able to...   

 Define mutation/mutant. 

 Differentiate between wild type/N2 designations and mutant designations. 

 Describe the ways scientists use mutant worms for investigation. 

FLORIDA NEXT GENERATION SUNSHINE STATE STANDARDS (SCIENCE): 
SC.912.N.1.1 
SC.912.N.1.4 
SC.912.N.1.6 
SC912.N.1.7 
SC.912.N.2.4 
SC.912.N.3.5 
SC.912.L.15.15 
SC.912.L.16.4 
SC.912.L.16.10 
 
BACKGROUND INFORMATION:   
The use of mutant strains of C. elegans has become commonplace in the modern research laboratory.  
So much is known about the C. elegans genome, development, and life cycle that the homology of the 
worm as compared to humans is well understood.  An understanding of mutations is a foundational skill 
in the use of C. elegans as an experimental model in toxicology, genomics, proteomics, development 
biology, and study of human disease. 
 
MATERIALS:   
Copies of Student Worksheet #3 – Mutant Worms, 1 per student 
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ADVANCE PREPARATION:   
Copies of Student Worksheet #3 – Mutant Worms, 1 per student 
Make sure video links work in PowerPoint 
Load pdf versions of articles listed on Student Worksheet #3 – Mutant Worms to available website or 
find other appropriate article that provide a link between C. elegans and the human conditions listed on 
the worksheet. 
 
PROCEDURE AND DISCUSSION QUESTIONS WITH TIME ESTIMATES:  
45 minutes 

1. Load PowerPoint presentation Caenorhabditis elegans: Using Model Organisms as a Tool in 
Molecular Genetics  

2. Provide students with copy of Student Worksheet #3 – Mutant Worms 
3. Review slides 31-38, students complete Student Worksheet #3 – Mutant Worms as you progress 

through the lesson. 
4. Provide instructions for completing homework assignment 
5. Allow students time to view the video selections provided as links on Student Worksheet #3 – 

Mutant Worms and ask questions for understanding assignment. 
a. This assignment could be done in class the following day to allow for better questions 

and discussion. 

ASSESSMENT SUGGESTIONS:   

 Grade Student Worksheet #3 – Mutant Worms, 1 per student 

RESOURCES/REFERENCES:   
The Worm Book has a wealth of information about C. elegans and skills when working with this model 

organism.  http://www.wormbook.org/index.html  

 

 

 

 

 

 

 

 

 

 

 

http://www.wormbook.org/index.html


58  Worm Camp 

  



59  Worm Camp 

  



60  Worm Camp 

 



61  Worm Camp 

Neuroscience and C. elegans (excerpt) 
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Neuroscience and C. elegans 
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Neuroscience and C. elegans 

 



64  Worm Camp 

Neuroscience and C. elegans 
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Neuroscience and C. elegans 
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Neuroscience and C. elegans 
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Neuroscience and C. elegans 
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Immunity and C. elegans (excerpt) 
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Immunity and C. elegans 
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Immunity and C. elegans 
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Immunity and C. elegans 
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Immunity and C. elegans 
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Aging and C. elegans (excerpt) 
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Aging and C. elegans 
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Aging and C. elegans 
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Lesson 6:  Skills Assessment and Practice 

KEY QUESTION(S): Are all C. elegans worms the same?  What causes mutations in the worms?  Are all 
mutations in C. elegans visible?  How do scientists take advantage of these mutations to make 
discoveries?   
 
OVERALL TIME ESTIMATE:  45 minutes 
 
LEARNING STYLES:  Visual, auditory, and kinesthetic 
 
LESSON SUMMARY:  Students will practice one or more skills learned during Worm Boot Camp.  
Students will finalize all skill assessments and prepare culture plates for independent inquiry in 
toxicology. 
 
STUDENT LEARNING OBJECTIVES: 
The student will...   

 Reflect on the laboratory skills practiced in Lessons 1, 2, and 4. 

 Practice and perfect the laboratory skills learned in Lessons 1, 2, and 4. 

 Describe the ways scientists use mutant worms for investigation. 

MATERIALS:   
Copies of Student Final Assessment, 1 per student 

Other materials will depend on needs of student. 

Make all materials for chunking and picking, extra plates 

ADVANCE PREPARATION:   
Copies of Student Final Assessment, 1 per student 
Ensure there are additional NGM OP50 plates available for practice 
Ensure there are additional worm starter plates available for practice 
 
PROCEDURE AND DISCUSSION QUESTIONS WITH TIME ESTIMATES:  
45 minutes 

1. Provide students with copy of Student Final Assessment  
2. Provide instructions that this assessment is a combination of skills and questions 
3. Students should attempt to improve skills assessment scores by demonstrating these skills again 

for a re-grade. 
4. Complete questions and ensure all worksheets/skills assessments have been turned in for 

grading/re-grading. 

 
ASSESSMENT SUGGESTIONS:   

 Grade Student Final Assessment, 1 per student 
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