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1. Define the following: 
 
a. ligand __________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
b. receptor protein _________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
c. signal transduction _______________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
d. phosphorylation   ________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
e. dephosphorylation  _______________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
2. What types of molecules do cells use as signals? 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
3.  How does a cell "choose" which signals to respond to?  EXPLAIN. 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 



4.  Discuss the following mechanisms of cell communication. 
 
a. Direct contact:  __________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
b. Paracrine signaling: ______________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
c. Endocrine signaling:  _____________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
d. Synaptic signaling: _______________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
e. Autocrine signaling: ______________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
5. The hormone epinephrine has different effects on different cell types.  Explain how the same hormone can 
cause such different reactions? 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
6. What does phosphorylation do to proteins?  Which molecule often donates phosphate groups to 
phosphorylate proteins?    
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
 



7. What is the job of a protein kinase?  How are protein kinases categorized? 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
 
8. What is the job of a phosphatase?    __________________________________________________________ 
 
 
 
9. What is the difference between an intracellular receptor and a cell surface (membrane) receptor? 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
10. What is a G protein?    ___________________________________________________________________ 
 
 
11.  Complete the following table: 

Cell Surface Receptor Types 
 

Receptor Type Structure Function Examples 

 

Chemically gated ion channels 

 
 
 

  

 

Enzymatic receptors 

 
 
 

  

 

G protein-coupled receptors 

 
 
 

  

 
 
 
12. What is the job of a second messenger?  Name two common examples. 
 
_________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
 
 
13. What type of molecule binds to an intracellular receptor? 
 
_________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
 



14.  What allows a steroid hormone to easily cross the cell membrane?  Name 4 examples of steroid hormones.   
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
15.  What is the primary site of action of a steroid hormone.  EXPLAIN. 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
16.  Label the following diagram: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
17. Explain how the same hormone, estrogen, can have such different effects on a uterine cell and mammary 
gland cell even when the intracellular receptor in each cell is the same? 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
18. What is the function of cGMP?  Explain its role in the use of nitroglycerin (angina) and Viagra (erectile 
dysfunction). 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
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19.  What are the roles of receptor tyrosine kinases (RTK's)?  Explain their importance to medical research. 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
20.  Explain how the hormone insulin lowers blood glucose by binding to an RTK. 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
 
21.  What is an adapter protein? 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
22. What is the function of a kinase cascade?  What does the cellular response to this cascade usually involve? 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
23.  What are scaffold proteins? 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
24. What is the link between the RTK and the MAP kinase cascade?  Explain the importance to medical 
research. 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 



25. Explain the following statement, "Inactivation is as important for the control of signaling as activation."  
What are the two basic mechanisms by which RTK's are inactivated?  EXPLAIN. 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
26. What is the largest category of receptor type in animal cells?   
 
__________________________________________________________________________________________ 
 
 
27. What are the 3 components of any signaling through GPCRs?  What is the function of the G protein? 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
28.  G proteins are active when bound to _________ and inactive when bound to __________.   
 
 
29. LABEL and EXPLAIN what is happening in the diagram below? 
        __________________________________________ 
 
        __________________________________________
  
        __________________________________________ 
 
        __________________________________________ 
                                                                                           
        __________________________________________ 
 
        __________________________________________ 
                                                                                                
        __________________________________________ 
 
        __________________________________________ 
 
 
30. What happens to PIP2 when it is cleaved by the enzyme phospholipase C? 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 



31.  Most tissue-specific cell surface markers are____________________. 
 
 
32.  What is the job of the major histocompatibility complex (MHC)? 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
33.  Complete the following table: 
 

Cell-to-Cell Connections/Cell Identity 
 

Connection Type Structure Function Examples 

 

 

Surface markers 

 

 

   

 

 

Tight junctions 

 

 

   

 
 

Anchoring junction 

(Desmosome) 

 

 

   

 
 

Anchoring junction 

(Adherins junction ) 

 

 

   

 
 

Communicating junction 

(Gap junction) 

 

 

   

 
 

Communicating junction 

(Plamodesmata) 

 

 

   

 
 
34.  What are cadherins?  integrins? 
 

__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 


