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Overview
The intention of this planning guide is to provide an overview of the C. elegans behavior kit, including
details of timelines, materials included, and equipment requirements, so that instructors may prepare
their curriculum and estimate budgetary requirements in advance. These are estimates based on current
information available, and may change in the final version of the kit.
The wild-type and mutant worms are shipped on dry ice and must be kept on dry ice or at –70ºC until ready
to plate. The kit will be shipped prior to the shipment of worms to allow for preparation of NGM Lite agar
plates. Wild-type and mutant C. elegans will be shipped overnight at date specified by customer.
If you have further questions about the kit, please contact biotechnology_explorer@bio-rad.com.

Parafilm is a trademark of American National Can Company. Kimwipes is a trademark of Kimberly-Clark Corporation.
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C.elegans Behavior Kit Components
The manual provided with the kit comes with complete curricula and appendices with
basic information to help you think about further investigations with your C. elegans.

C.elegans Behavior Kit (catalog #166-5120EDU)
Kit contains sufficient materials for 8 students workstations (2–4 students per workstation)
Kit Components (included)

Quantity

()

Store at –20°C
E. coli OP50-pBAD, lyophilized

1 vial

Cholesterol in alcohol, 200 µl

1 tube

Ampicillin, lyophilized, 30 mg

1 vial

Store at room temperature
NGM Lite agar, 11 g

1 pouch

Assay agar, 4 g

1 pouch

2.5 M NaCl, 0.5 ml

1 tube

C. elegans wash buffer (10x), 30 ml

1 bottle

Microcentrifuge tubes, 2.0 ml

60

Microcentrifuge tubes, 1.5 ml

30

Petri dishes, 60 mm

60

Disposable plastic transfer pipets (DPTPs)

50

Instruction manual

1

Redemption instructions for shipment of C. elegans

1

To be redeemed
C. elegans wild-type, 1 ml

1

C. elegans mutant, 1 ml

1

Note: The wild-type and mutant worms are shipped on dry ice and must be kept on dry ice or at –70ºC until
ready to plate. The kit will be shipped prior to the shipment of worms to allow for preparation of NGM Lite
agar plates. Wild-type and mutant C. elegans will be shipped overnight at date specified by customer.
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Required Accessories (not included)

Quantity per Kit

Dissection microscopes (10–40x zoom)

1–8 scopes

Container for liquid waste

8

Kimwipes

8

Fine tip marking pen

8

Parafilm

8 sheets

Scissors

8 pairs

100–1,000 µl adjustable-volume micropipet
(166-0508EDU, 166-0553EDU)

1–8

100–1,000 µl pipet tips, standard style
(223-9350EDU)

1–8 boxes

2–20 µl adjustable-volume micropipet
(166-0506EDU, 166-0551EDU) or
10 µl fixed volume micropipet (166-0512EDU)

8

2–200 µl pipet tips, standard style
(223-9347EDU)

8 boxes

Distilled water

1 liter

Microwave or magnetic hot plate with stir bar

1

Microwave, hot plate, or autoclave for preparing agar

1

Incubation oven (166-0501EDU)

1

Erlenmeyer flask, 1 L

1

Erlenmeyer flask, 500 ml

1

Graduated cylinder, 500 ml

1

()
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Series Overview

Kit Summary
The C. elegans behavior kit allows students to work with and learn about C. elegans, one of the most
studied model organisms.
With this kit, students are able to:
•

Get hands-on experience with a model eukaryotic organism

•

Observe and study the life cycle of C. elegans

•

Utilize their microscopic skills

•

Learn how to subculture

•

Learn about genetics and its effect on behavior

•

Discover the connection between learning, the daf-18 gene, and the AIY and ASE neurons

C. elegans was the first multicellular organism to have its complete genome sequenced. The Nobel Prize in
Physiology or Medicine was awarded to C. elegans researchers in 2002 (genetics of organ development and
apoptosis), 2006 (RNA interference), and 2008 (GFP expression), emphasizing the importance of research
on this model organism. This microscopic nematode is ideal for students to learn about subculturing so that
they can observe the life cycle and different stages of development of the worms.
Following life cycle observations, students will get the chance to carry out a chemotaxis assay and study
how C. elegans can learn to associate salt with their food. If salt is part of the environment in which wildtype C. elegans feed, they learn to associate the salt with their food. When C. elegans then sense salt in
their environment they will migrate toward the salt in search of food. A mutation in the daf-18 gene (and
subsequently the AIY and ASE neurons) results in a worm that is not able to learn to associate salt with
food. While the mutant C. elegans are able to sense salt, their inability to associate food with salt in their
environment results in no migration toward salt, which will affect the chemotaxis assay.
Note: The wild-type and mutant worms are shipped on dry ice and must be kept on dry ice or at –70ºC until
ready to plate. The kit will be shipped prior to the shipment of worms to allow for preparation of NGM Lite
agar plates. Wild-type and mutant C. elegans will be shipped overnight at date specified by customer.
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Timeline for the Laboratory Course
The kit box you receive will not contain the C. elegans wild-type and mutant strains but rather a card
with instructions for redeeming your worms. It is important that you prepare the NGM (nematode
growth medium) Lite agar plates BEFORE you receive your C. elegans, since upon receipt, your
worms must either be kept frozen at –70ºC, on dry ice, or be plated immediately.
The timeline below incorporates steps that can be performed either by the educator or by the students,
depending on your laboratory schedule. Many steps are time dependent and must be performed before the
actual laboratory experiment can be run.
Note: Tasks that are shaded in grey are preparatory tasks required for later stages of the experiment and
should be conducted when indicated.
Note: Lab activity 2 should be performed no later than 3 days after lab activity 1. The C. elegans
subculture provides C. elegans with an ideal feeding environment that is necessary for proper chemotaxis.
Failure to subculture 2–3 days prior to the chemotaxis assay can lead to overcrowding or starvation of the
C. elegans, potentially resulting in negative chemotaxis.

Task

Estimated duration
Instructor’s Advance Preparation
(1 Week prior to Lab Activity 1)

1.

Pour NGM Lite agar plates

1 hr prep time
At least 2 days for drying of plates

2.

Pour assay agar plates

1 hr prep time
At least 2 days for drying of plates

3.

Carry out C. elegans redemption instructions

C. elegans will be shipped on dry ice overnight

4.

Thaw C. elegans

15 min

5.

Plate C. elegans (wild-type and mutant) for 8
student workstations

10 min

6.

Allow C. elegans to recover and populations to
expand

4–7 days

Instructor’s Advance Preparation
(1–2 Days Prior to Lab Activity 1)
1.

Reconstitute E. coli OP50-pBAD, seed 16 NGM Lite
agar plates with reconstituted E. coli OP50-pBAD,
incubate at 37°C (16–24 hr) or room temperature
(1–2 days)

15 min E. coli reconstitution and spreading
1–2 days E. coli growth

2.

Prepare 1x C. elegans wash buffer

15 min

3.

Set up student workstations

45 min
Lab Activity 1: Subculture of C. elegans
(2–3 Days Prior to Lab Activity 2)

1.

Observe C. elegans wild-type and mutant
populations using a microscope and record
observations

10 min

2.

Subculture C. elegans wild-type and mutant
populations onto the fresh lawns of E. coli
OP50-pBAD

20 min, then incubate 2–3 days

3.

Observe C. elegans wild-type and mutant
populations using microscope and record
observations

45 min
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Task

Estimated duration
Instructor’s Advance Preparation
(1 Day Prior to Lab Activity 2)

1.

Prepare salt gradients on assay agar plates

30 min

2.

Allow gradients to diffuse overnight

12–24 hr

3.

Set up student workstations

45 min
Lab Activity 2: Chemotaxis
(2–3 Days after Lab Activity 1)

1.

Wash C. elegans

10 min

2.

Perform chemotaxis experiment

40 min

3.

Perform mathematical analysis

Variable

Important Notes:
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•

C. elegans must NOT encounter temperatures above –70°C until they are ready to be plated

•

Redeem coupon for shipment of the C. elegans only when you have poured NGM Lite agar plates

•

The vials containing C. elegans can be stored on dry ice or in a –70°C freezer until ready to be used

•

The E. coli OP50-pBAD plates must NOT be plated more than 1–2 days before they are used

•

Lab activity 2 should be performed no later than 3 days after lab activity 1
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Curriculum Fit

• Use of experimental controls
• Interpretation of experimental
results
• Sterile technique
• Statistical relevance

Ecosystems,
Environment,
and
Interactions
• Dauer state to survive harsh
environmental conditions
• Chemotactic response to
environment
• Associative learning behavior
• Subpopulations

• Developmental processes
• Neurologic processes

• Effect of mutations
• Adaptation to environment

Science and
Engineering
Practices

C. elegans
Behavior
Kit
Cellular
Processes

Evolution

Molecules
to Organisms
• Use of model organisms
• Life cycle studies
• Eukaryotic cell structure
and organization

Genetics
and Heredity

•
•
•
•

DNA > RNA > Protein > Trait
Structure and function of genes
Hermaphroditic reproduction
Genotypic and phenotypic
differences

C. elegans Behavior Kit Instruction Manual

7

Biotechnology

Explorer
CAPTIVATING

SCIENCE EDUCATION

™

Precautions For Handling Your C. elegans
C. elegans is a great model organism to study behavior because C. elegans
behavior is a function of genetic background and environmental conditions.
Because environment influences C. elegans behavior, proper environmental
conditions are essential to obtaining the desired results from your experiment.
C. elegans should be maintained at room temperature
between 16 and 25ºC (60–77ºF) and away from direct light.

Excessive heat kills C. elegans.
Do not place in a warm or hot environment.
Do not place C. elegans in an incubator.

Excessive cold kills C. elegans.
Do not place in a cold environment.
Do not place C. elegans in a refrigerator or freezer.

Prior to the chemotaxis assay, C. elegans should be seeded
on a fresh lawn (subculture) of OP50-pBAD E. coli —
no older than 3 days old.

Do not starve C. elegans. If C. elegans are seeded on
an old or dead lawn of OP50-pBAD E. coli, C. elegans will
display negative chemotaxis instead of positive chemotaxis.

The subculture of C. elegans is essential for experimental
success. Even though there may be lots of fast moving
C. elegans on your plate, overcrowded C. elegans are unhappy.
Unhappy C. elegans will learn behaviors that will negatively affect
your experiment such as associating salt with overcrowding and
demonstrating negative chemotaxis if the subculture is skipped.

Do not refreeze C. elegans. They will not survive.

Visit us on the Web at explorer.bio-rad.com
Call toll free at 1-800-424-6723
Outside the U.S., contact your sales office

8

C. elegans Behavior Kit Instruction Manual

Bio-Rad
Laboratories, Inc.
Web site www.bio-rad.com USA 800 424 6723 Australia 61 2 9914 2800 Austria 01 877 89 01 Belgium 09 385 55 11 Brazil 55 11 5044 5699
Canada 905 364 3435 China 86 21 6169 8500 Czech Republic 420 241 430 532 Denmark 44 52 10 00 Finland 09 804 22 00
France 01 47 95 69 65 Germany 089 31 884 0 Greece 30 210 9532 220 Hong Kong 852 2789 3300 Hungary 36 1 459 6100 India 91 124 4029300
Israel 03 963 6050 Italy 39 02 216091 Japan 03 6361 7000 Korea 82 2 3473 4460 Mexico 52 555 488 7670 The Netherlands 0318 540666
New Zealand 64 9 415 2280 Norway 23 38 41 30 Poland 48 22 331 99 99 Portugal 351 21 472 7700 Russia 7 495 721 14 04
Singapore 65 6415 3188 South Africa 27 861 246 723 Spain 34 91 590 5200 Sweden 08 555 12700 Switzerland 026 674 55 05
Taiwan 886 2 2578 7189 Thailand 800 88 22 88 United Kingdom 020 8328 2000

Life Science
Group

10033926 Rev A

US/EG

Sig 1212

