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I.Science Background –  
• This unit follows a unit on cellular energy so students should already be familiar with cell parts and 

certain cell functions.  
• The immune system is not a specific content piece for the AP curriculum but it is recommended as 

an illustrative example so it makes a good fit to use specific immune system examples to teach cell 
communication and make it easier for students to comprehend.  

• Students should have a basic idea of specialized cells and some of the differences between B cells 
and T cells 

• Students should be able 

https://www.jimmunol.org/content/196/1_Supplement/211.17
https://www.ncbi.nlm.nih.gov/pubmed/29712773
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V.Time Requirements 
 . 7-8 blocks (90 minutes each) 
 

VI.Advance Preparation  
• Order Lab kits from BioRad and Carolina 
• Make student copies 
• Gather materials for Acting Out and Labs 
• Prepare solutions, student aliquots, and student workstations  

 
VII.Materials and Equipment  

• Props for Acting Out  
• Bio-Rad Explorer- ELISA Immuno Explorer Kit (http://www.bio-rad.com/en-us/product/elisa-

immuno-explorer-kit?ID=1e3f3100-99f6-49b3-b9a0-2c8aad9d9285)  
• Reagents needed (all supplied in kit)  
• Antigen, primary antibody, secondary antibody, HRP enzyme substrate, 10x phosphate 

buffered saline (PBS), 10% Tween 20  
• Color-coded microcentrifuge tubes  
• Disposable pipets 
• 12-96 well plates 
• 20-

http://www.bio-rad.com/en-us/product/elisa-immuno-explorer-kit?ID=1e3f3100-99f6-49b3-b9a0-2c8aad9d9285
http://www.bio-rad.com/en-us/product/elisa-immuno-explorer-kit?ID=1e3f3100-99f6-49b3-b9a0-2c8aad9d9285
https://www.carolina.com/carolina-investigations-kits/cell-communication-kit-for-ap-biology/FAM_747740.pr
https://www.carolina.com/carolina-investigations-kits/cell-communication-kit-for-ap-biology/FAM_747740.pr
https://www.biointeractive.org/classroom-resources/immunology-virtual-lab
https://www.biointeractive.org/classroom-resources/immunology-virtual-lab
https://learn.genetics.utah.edu/content/cells/
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• https://www.labster.com/simulations/signal-transduction-how-cells-communicate/ (requires 
a paid subscription to labster.) 

• Day 8 Cancer and its implications on cell cycle and communication. 
 
 

X.Student Activities 
• Acting Out Cell Communication 
• Diabetes and Insulin Case Study 
• ELISA Lab 
• Mitosis Lab 
• Cell Communication Lab 
• Cancer Case Study 

 
XI.Summative Assessment  

• AP style multiple choice from old, released, but secure AP exams and free response test.  
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c. Apoptosis 
d. Testosterone 
e. Long term memory 
f. Insulin  

2. Notes- see slides, videos embedded to break up the lecture and continue examples focusing on 
the immune system.  

Acting Out Cell Communication: 

Cell Communication Roles 1 
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TARGET CELL- LIVER (RECEPTION)  

Epinephrine triggers a shape change in the receptor, converting it to an active form. This 
active form generates a cascade of events (signal transduction), starting with the activation 
of a G protein. Soon after this activation, the hormone leaves the receptor, and it returns to 
its inactive form.  

Clasp hands with epinephrine, and with the other hand gently “push” the G protein. Once 
you have “pushed” the G protein you can let go of epinephrine.  

 
 G- PROTEIN (Part of transduction)  

The G-protein activates an enzyme adenylyl cyclase that converts ATP into signaling 
molecules known as cAMP. Because cAMP carries the message from the first signal into the 
cell, it is known as the second messenger.  

Help cAMP move around in circles two times.  

 

cAMP 

cAMP produced by the enzyme adenylyl cyclase continue the cascade by activating another 
enzyme known as protein kinase.  

Place post-it notes on protein kinase.  

 

PROTEIN KINASE AND PHOSPHORYLASE KINASE 

Once activated, protein kinase activates phosphorylase kinase with the addition of 
phosphate groups. In its activated state, phosphorylase kinase activates on final enzyme, 
called glycogen phosphorylase.  

Remove your post it notes and place them on glycogen phosphorylase.  
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Day 2 -  
Learning Objectives: 

• IST-3.C: Describe the components of a signal transduction pathway 
• IST-3.D: Describe the role of a signal transduction pathway in producing a cellular response  
• IST-3.E: Describe the role of environment in eliciting a cellular response 
• IST-3.F: Describe the different types of cellular responses elicited by a signal transduction pathway 

Science Practices 
• 1.A Describe biological concepts and/or processes  
• 
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c. 
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• Set up lab materials per the instructions in the lab kit. If you are only doing the virtual ELISA, it 
should not take a whole class period.  

• Review lab safety, pipette use, and the importance of multiple washes throughout the ELISA.  
• Students will answer the questions when they are finished.  

 

 
https://www.ncbi.nlm.nih.gov/pubmed/29712773 
https://www.ncbi.nlm.nih.gov/pubmed/11133769 

https://www.jimmunol.org/content/196/1_Supplement/211.17 
https://ashpublications.org/blood/article/134/Supplement_1/5486/425257/Enhancing-Anti-Tumor-Immunity-

and-Responses-to 
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ELISA LAB Questions (in addition to student and teacher resources provided with lab kit) 

 
1. Chronic Lymphocytic Leukemia (CLL) is the most common form of Leukemia in adults. CLL cells 

produce a ligand known as Interleukin-10 (IL-10). This ligand also known as a cytokine, serves as 
both an autocrine growth factor and a paracrine inhibitor to T cells (immune cells capable of 
recognizing and breaking down foreign/invading cells). Draw a diagram representing the enhancing 
and inhibiting properties of IL-10 and the CLL cells. Explain what your diagram means.  

2. Il-10 can act like an antigen that can be detected by antibodies. How can we use an ELISA to 
detect for IL-10 and then support a diagnosis?   
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Day 7 Yeast Cell Communication Lab 
Learning Objectives 

• IST-1.B: Describe the events that occur in the cell cycle 
• IST-1.C: Explain how mitosis results in the transmission of chromosomes from one generation to 

the next 
• IST-1.D: Describe the role of checkpoints in regulating the cell cycle 
• IST-1.E: Describe the effects of disruption to the cell cycle on the cell or organism 

Science Practices 
• 4.B.b- Describe data from a table or graph, including describing trends and/or patterns the data 
• 5.A.e- Perform mathematical calculations, including percentages 
• 6.E.a - Predict the causes or effects of a change in or disruption to, one or more components in a 

biological system based on biological concepts or processes.  
Essential Knowledge  

• In eukaryotes, cells divide and transmit genetic information via two highly regulated processes 
• The cell cycle is a highly regulated series of events for the growth and reproduction of cells- 

o 
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Cell Communication in Yeast Formal Lab Report Section Rubric 
Working in a group, you will each be assigned a section. This section will be individually graded as 
a summative grade. You are expected to know all the information from this lab, regardless of the 
section you turn in for your summative grade. The content on this lab can and will be on the unit 
summative exam and the AP exam. Be nice and share your section with your group members. 
Each time we do a lab you will be assigned a different section to complete.  

Introduction and Methodology:  
Set the reader up to understand the basis for the experiment. That should include but NOT BE LIMITED to 
the answers to the following questions:  What are the basics of cell communication? What are yeast? What 
are the two types? How does understanding cell communication help understand how they reproduce? 
Make sure you include information that will help understand your design your own experiment too.  
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Day 8- Wrapping Up the Unit 
Learning Objectives 

• IST.3-G: Explain how a change in the structure of any signaling molecule affects the activity of the 
signaling pathway  

Science Practices 
• 6.E.b- Predict the causes or effects of a change in or disruption to one or more components in a 

biological system based on a visual representation of a biological concept, process, or model 
Essential Knowledge  

• Changes in signal transduction pathways can alter cellular response- 
o Mutations in any domain of the receptor protein or in any component of the signaling 

pathway may affect the downstream components by altering the subsequent transduction 
of the signal.  

• Chemicals that interfere with any component of the signaling pathway may activate or inhibit the 
pathway.  

 

Agenda 
1. Group discussion-Cancer, cell cycle, cell communication 
2. Case Study 

1. https://sciencecases.lib.buffalo.edu/collection/detail.html?case_id=590&id=590 
2. 




