
Objective: 

You will be able to identify and describe the ways that cells can 

communicate with other cells. 

Paracrine/Local 

Hormonal 
Direct 

Contact 

Do Now:  

Complete the 

diagram to the right. 



Cell Communication 

 

•Cells communicate by generating, transmitting, receiving, 

and responding to chemical signals.  
 

•Occurs in all living things including unicellular and 

multicellular organisms 
 

•Cells can communicate by: 

• Direct contact 

• Local regulators 

• Paracrine signaling 

• Synaptic 

• Hormones (long distance) 

 



Overview of Cell Signaling 

Plasma membrane 
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These smaller 

molecules that bind to 

other molecules are 

called ligands 



•Many cells communicate by using direct contact 

 

Notice the 

protein on 

the cell 

membrane 

 

No ligand 

needed 

Small, water 

soluble 

materials can 

diffuse through 



Direct Contact and Your Immune System 

Notice that direct contact uses surface proteins to 
communicate 



Local Regulators 

There are proteins called receptors located at each 

target cell. 



Another example of local signaling is the use of 

morphogens. 

 Morphogens are used in embryonic development to 

cause a group of cells to develop 

 This creates the basic parts of the organism 



In long-distance signaling, plants and animals use 

chemicals called hormones 
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This is called a ??? 



Questions 

Define ligand 
 

How is cellular communication through direct 

contact different from local and long distance 

signaling? 
 

Why does it make sense that proteins are used as 

receptors for receiving signals? 

 

Provide 1 example of cellular communication that 

you learned about today 



Complete the Venn Diagram 

Paracrine/Local 

Hormonal 
Direct 

Contact 



Answer choices 

1. Cell to cell direct contact 

2. Local signaling (paracrine) 

3. Long distance 

 

• Morphogens during embryonic development 

• Plasmodesmata in plant cells 

• Insulin 

• Neurotransmitters 

• Immune system cells (NKC) 

• Growth factors 

 



Objective:  You will be able to describe the events that 
occur during the reception of a signal molecule 
(ligand). 

Do Now:  In one or two 

sentences, explain the 

response component of the 

STP. 



Reception: 

The binding between a signal molecule (ligand) 

and receptor is highly specific 

 

A shape change in a receptor is often the initial 

transduction of the signal 

 

Most signal receptors are plasma membrane 

proteins 
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Receptors in the Plasma Membrane 

 There are three main types of membrane 

receptors 

 G protein-coupled receptors 

 Tyrosine-kinase receptors 

 Ligand-gated ion channels 
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Figure 5.21-2 
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Tyrosine Kinases Receptors 
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Figure 5.22-3 
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Intracellular Receptors 
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Diabetes Signaling Activity 

Excerpt 1 on the bottom of page 1 

 It continues on top of page 2 

 

View the diagram on page two that goes with the 

excerpt 

 

Make a list of critical concepts that the excerpt and 

the diagram are trying to get across to the reader. 

 

 



Objective:  You will be able to describe the events of 
transduction and explain its importance. 

Do Now:   

List 3 types of receptors 



Figure 5.24 
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Signaling cascades relay signals from receptors to cell 

targets, often amplifying the incoming signals, with the result 

of appropriate responses by the cell. 

 

Second messengers are often essential to the function of the 

cascade. 

 Example: 

 Cyclic AMP 

 



Figure 5.24 
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Turn to a neighbor and work together to answer 
theses Questions 

 Compare and contrast protein kinases and protein 

phophatases 

 

 Provide one benefit that can be derived by the process of 

transduction 

 

 How is the transduction process like the game hot potato  

 



Figure 5.25 
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Diabetes Signaling Activity 

On page 3, Read figure 3 and peruse the 

associated diagram 

 

Make a list of important concepts that relate to 

transduction shown in this diagram 

 

 



Figure 5.26 
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Diabetes Signaling Activity 

On page 6, read excerpt 3 and peruse the 

associated diagram 

 

Explain how short term cellular changes occur 

 

Explain how lng term cellular changes occur 

 



Objective:  You will be able to explain how signal 
transduction results in a response. 

Do Now: 

 Make a list of what concepts and processes that 

would need to be included for the following: 

 Signal reception 

 Transduction 

 Response 



You will create a 3D 

model that represents the 

concepts and process of 

cell signaling. 

Paired Activity 



Objective:  You will be able to explain how signal 
transduction results in a response. 

Do Now: 

 Make a list of what concepts and processes that 

would need to be included for the following: 

 Signal reception 

 Transduction 

 Response 



Finish your model 

Be sure to clearly show your processes 



Changes in signal transduction pathways can alter 
cellular response—  
 

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.   

  

 



Finish your model 

Make 3 changes to your model 

 

Discuss the impact the change would have on the 

response and explain why the change would occur 



Signal transduction pathways influence how the cell 
responds to its environment.   

Use of chemical messengers by microbes to communicate with other 

nearby cells and to regulate specific pathways in response to population 

density (quorum sensing) 

 

Use of pheromones to trigger reproduction and developmental pathways 

 

 





What would be 

the change in 

gene expression? 

What would be 

the change in cell 

function? 



Yeast Mating 



In multicellular organisms, signal transduction pathways 
coordinate the activities within individual cells that 
support the function of the organism as a whole. 

Epinephrine stimulation of glycogen breakdown in 

mammals 

 

Temperature determination of sex in some vertebrate 

organisms 

 

DNA repair mechanisms 

 

Apoptosis 

 







Objective:  You will be able to explain how negative 
feedback is used to maintain dynamic homeostasis  

Do Now: 



Essential Knowledge: Organisms use feedback mechanisms to 

maintain their internal environments and respond to external 
environmental changes. 

Negative feedback 

 

Positive feedback 



Negative Feedback 

Negative feedback mechanisms maintain dynamic 

homeostasis for a particular condition (variable) by 

regulating physiological responses, returning the changing 

condition back to its target set point. 
 

Examples: 

 Temperature regulation in animals 

 Stomata closing by Abscisic Acid (ABA) during drought 

 



Why is this considered negative feedback?  Would it still be 

considered negative feedback if water availability increases and 

ABA secretion is reduced? 
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Returns the 

pH of the 

duodenum to 

normal 

Most 

hormones are 

regulated by 

negative 

feedback 



Negative 

feedback at 

the cellular 

level. 



Negative feedback at the 

molecular level 





The endocrine system incorporates feedback mechanisms that 

maintain homeostasis. Which of the following demonstrates 

negative feedback by the endocrine system?  
 

(A) During labor, the fetus exerts pressure on the uterine wall, inducing the 

production of oxytocin, which stimulates uterine wall contraction. The 

contractions cause the fetus to further push on the wall, increasing the 

production of oxytocin.  
 

(B) After a meal, blood glucose levels become elevated, stimulating beta cells 

of the pancreas to release insulin into the blood. Excess glucose is then 

converted to glycogen in the liver, reducing blood glucose levels. 
 

(C) At high elevation, atmospheric oxygen is more scarce. In response to 

signals that oxygen is low, the brain decreases an individual’s rate of 

respiration to compensate for the difference. 
 

(D) A transcription factor binds to the regulatory region of a gene, blocking the 

binding of another transcription factor required for expression.  



The endocrine system incorporates feedback mechanisms that 

maintain homeostasis. Which of the following demonstrates 

negative feedback by the endocrine system?  
 

(A) During labor, the fetus exerts pressure on the uterine wall, inducing the 

production of oxytocin, which stimulates uterine wall contraction. The 

contractions cause the fetus to further push on the wall, increasing the 

production of oxytocin.  
 

(B) After a meal, blood glucose levels become elevated, stimulating beta 

cells of the pancreas to release insulin into the blood. Excess glucose 

is then converted to glycogen in the liver, reducing blood glucose 

levels. 
 

(C) At high elevation, atmospheric oxygen is more scarce. In response to 

signals that oxygen is low, the brain decreases an individual’s rate of 

respiration to compensate for the difference. 
 

(D) A transcription factor binds to the regulatory region of a gene, blocking the 

binding of another transcription factor required for expression.  



Individual Work 

Complete the Feedback Questions Packet 

 

This experiment is confusing at first, make sure you read and 
reread it! 



Objective:  You will be able to explain how positive 
feedback regulates growth and reproduction, and to 
maintain dynamic homeostasis  

Do Now: 

 Take out the questions from last night and 

compare your answers. 





Positive Feedback 

Positive feedback mechanisms amplify responses and processes 
in biological organisms.  

  

The variable initiating the response is moved farther away from 
the initial set-point.   

 

Amplification occurs when the stimulus is further activated which, 
in turn, initiates an additional response that produces system 
change. 

 

Examples 

 Ethylene production in fruit 

 Cells of the immune system 

 During labor and delivery in mammals 



Ethylene 



Using the 

diagram, make 

a prediction 

about the 

activities and 

processes 

presented. 



HIV is a virus that attacks the Helper T-Cells.  Predict the impact that HIV 

will have on the biological system represented below.  Justify your 

response. 

Cytokines 

cause cells to 

undergo mitosis 



Alteration in the mechanisms of feedback often 
results in deleterious consequences. 
 

Examples: 

 Dehydration in response to decreased 

antidiuretic hormone (ADH) 

 Blood clotting  

 Diabetes Mellitus in response to decreased 

insulin 



Predict how the 

system would be 

altered if alcohol is 

consumed and ADH 

secretion is inhibited. 



How might a 

disruption of this 

system affect the 

homeostasis of an 

organism? 

Blood Clotting 



Justify why a 

defect in 

signaling will 

cause a higher 

than normal 

blood-sugar level 




