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Challenge Problem #6
1) Compare the hydrophobic forces that hold a membrane protein in the lipid bilayer to those that help proteins fold into unique three-dimensional structures.  
2) The properties of a lipid bilayer are determined by the structures of its lipid molecules.  Predict the properties of the lipid bilayers that would result if the following were true:

a) Phospholipids had only one hydrocarbon chain instead of two.

b) The hydrocarbon chains were shorter than normal, say about 10 carbon atoms long. 
c) The hydrocarbon chains were saturated.

d) All of the hydrocarbon chains were unsaturated.

e) The bilayer contained a mixture of two kids of lipid molecules, one with two saturated hydrocarbon tails and the other with two unsaturated hydrocarbon tails.
f) Each lipid molecule were covalently linked through the end carbon atom of one of its hydrocarbon chains to a lipid molecule in the opposite monolayer.  

3) A simple enzyme reaction can be represented by the equation 




E + S → ES → E + P
where E is the enzyme, S is the substrate, P is the product, and ES is the enzyme-substrate complex.  

a) Write the corresponding equation describing a carrier protein (CP) that mediates transport of a solute (S) down its concentration gradient.  

b) The Michaelis-Menten equation approximately describes the kinetics of many enzymes. The Michaelis-Menten equation for the simple enzyme reaction above is
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Where V0 is the initial rate of the reaction, Vmax is the maximum rate of the enzyme-catalyzed reaction, and Km is the Michaelis constant.  Write the corresponding Michaelis-Menten equation for the process of solute transport by a carrier protein.  What do V0, Vmax, and KM mean in the equation for transport?

c) Would these equations provide an appropriate description for channel proteins?  Why or why not?

4) True or False: A symporter would function as an antiporter if its orientation in the membrane were reversed (that is, if the portion of the protein normally exposed to the cytosol faced the outside of the cell instead).  Explain your answer.  
