
Enduring understanding: Cells communicate by 
generating, transmitting and receiving chemical signals.



Objective:  You will be able to use representation(s) and 
appropriate models to describe features of a cell 
signaling pathway.

Do Now:

▪ Read the enduring understanding



Essential knowledge: Cell communication processes share 
common features that reflect a shared evolutionary history.

▪Communication involves transduction of stimulatory or 

inhibitory signals from other cells, organisms or the 

environment. 

▪Correct and appropriate signal transduction processes are 

generally under strong selective pressure.



In single-celled organisms, 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
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Hormonal
Direct 
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Objective:  You will be able to construct explanations of cell 
communication through cell-to-cell direct contact or 

through chemical signaling.



Cell Communication

•Cells can communicate by:

• Direct contact

• Local regulators

• Paracrine

• Synaptic

• Hormones (long distance)



Direct Contact Examples

▪Plasmodesmata between plant cells that allow material to be 

transported from cell to cell.



Direct Contact Examples

▪Immune cells interact by cell-cell contact, antigen-presenting 

cells (APCs), helper T-cells and killer T-cells. 



The Central Role of T-Helper Cells



Figure 43.17-3
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Cells communicate over short distances by using local regulators 
that target cells in the vicinity of the emitting cell.

Examples:

▪ Neurotransmitters

▪ Plant immune response

▪ Quorum sensing in bacteria

▪ Morphogens in embryonic development



Cells communicate over short distances by using local 

regulators that target cells in the vicinity of the emitting 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



Signals released by one cell type can travel long 

distances to target cells of another cell type.



Figure 32.11a
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Do Now:

Objective:  You will be able to describe the events of reception, 
transduction and response.



Essential knowledge: Signal transduction pathways link 
signal reception with cellular response.



Overview of Cell Signaling
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Signaling begins with the recognition of a chemical 
messenger, a ligand, by a receptor protein.

▪Different receptors recognize different chemical messengers, which can 

be peptides, small chemicals or proteins, in a specific one-to-one 

relationship.

▪A receptor protein recognizes signal molecules, causing the receptor 

protein's shape to change, which initiates transduction of the signal.

▪ Receptor examples

▪ G-protein linked receptors

▪ Ligand-gated ion channels

▪ Receptor tyrosine kinases



Figure 5.21-2
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Tyrosine Kinase Receptors
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Describe what you see happening in the diagram



Figure 5.22-3
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Signal transduction is the process by which a signal is 
converted to a cellular response.

▪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

▪ Calcium ions (Ca2+ )

▪ Inositol triphosphate (IP3)



Figure 5.25
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Many signal transduction pathways include:

▪Phosphorylation cascades in which a series of protein 

kinases add a phosphate group to the next protein in the 

cascade sequence



Figure 5.24
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Response



Changes in signal transduction pathways can alter 
cellular response.

▪Conditions where signal transduction is blocked or 

defective can be deleterious, preventative or 

prophylactic.

▪ Examples include:

▪ Diabetes, heart disease, neurological disease, 

autoimmune disease, cancer, cholera

▪ Effects of neurotoxins, poisons, pesticides

▪ Drugs (Hypertensives, Anesthetics, Antihistamines 

and Birth Control Drugs)



How are each of these issues related to cellular miscommunication?

•Diseases

▪ Diabetes

▪ Heart disease

▪ Neurological disease

▪ Autoimmune disease

▪ Cancer

▪ Cholera

•Chemicals

▪ Neurotoxins

▪ Poisons

▪ Pesticides

•Drugs

▪ Hypertensives

▪ Anesthetics

▪ Antihistamines

▪ Birth Control Drugs


