Challenge Problem Set #6
1. The membrane proteins are held in the lipid bilayer by hydrophobic forces.  They are arranged in the bilayer so that their hydrophobic sides are protected from the hydrophilic regions.  The membrane proteins are integral proteins.  They often appear on both sides of the membrane, in which case they have two hydrophilic sides sandwiching a hydrophobic region in the middle.   Others just have a hydrophilic side and a hydrophobic side.  Regardless, the hydrophobic side is always situated in the middle or the hydrophobic part of the lipid bilayer.  They are in the region where there are the hydrocarbon chains present.  They are held by hydrophobic interactions between the hydrocarbon chains and the hydrophobic regions of the membrane proteins.  They are not bond strongly enough that they will be restricted in movement, so the membrane proteins can still move.

This method of bonding is similar to how proteins are folded into three-dimensional structures.   When proteins fold, they do so in a way to protect their hydrophobic regions.  They place their hydrophobic regions in the middle of their structure and surround it with hydrophilic regions (in cases where the proteins are in water).  These three-dimensional structures are also held together by hydrophobic forces by which the hydrophobic regions bind to each other.  However, protein folding is also influenced by several different bonds such as those created by sulfide regions and Van der Waals attractions as well as ionic bonds and hydrogen bonds.  These other bonds are often not present in the interactions between membrane proteins and lipid bilayers. 
a. If phospholipids only had one hydrocarbon chain instead of two, they would not form lipid bilayers.  They would form small spheres called micelle.  Micelles are more favorable to phospholipids with one chain.  These phospholipids form a cone since their hydrophilic heads require more room than their hydrophobic tails.  Thus, micelles are more favorable energetically.

b. If the hydrocarbon chains were shorter, they would not form thick phospholipid bilayers.  Without thick bilayers, the cell membrane would be more permeable to molecules.  There would not be a large hydrophobic region so the membrane would be able to allow slightly polar substances to pass through the membrane.  Also, the membrane would be more fluid.  Without a large hydrophobic region, the hydrophobic forces holding the membrane together wouldn’t be very strong and, thus, become more fluid.

c. If the hydrocarbon chains were saturated, then the membrane would be too viscous.  The saturated chains would bind to each other and restrict movement.  If the membrane is to keep its other characteristics, then it would have to have a lot of cholesterol to maintain the fluidity of the membrane.  
d. If all the hydrocarbon chains were unsaturated, then the cell membrane would be too fluid.  It wouldn’t be able to maintain its semi-permeability, since the lack of viscosity would create large gaps through which many substances could slip in.  The cell would not be able to survive under these conditions.

e. These membranes would be more like the current membrane compositions if the two lipid molecules are evenly spaced out with respect to their kinds.  If the lipids with unsaturated hydrocarbon tails clumped together at one region of the cell membrane while those with saturated hydrocarbon tails clumped together at another region, then there would be a problem.  In this case, the saturated hydrocarbon tail area would allow large molecules to enter while the unsaturated hydrocarbon tail area would not allow any molecules to enter.  However, if the two types of lipids were well spread out with respect to each other, like in a pattern, then the membrane would represent the current membranes with their usual fluidity and regular roles of semi-permeability. 
f. This type of lipid molecule would be impractical.  It would restrict the movement and types of membrane proteins.  There are two types of membrane proteins, those that breech the entire membrane and those that progress only halfway.  These types of lipid molecules would restrict the occurrences of the membrane proteins that only go halfway.  Usually, a lipid molecule would be on one side of the membrane and the protein would be on the other.  However, these new lipid molecules will force these proteins to only occur at places where there are two of these proteins across from each other.  Essentially, these lipid molecules would restrict movement between themselves and they would make integrin the most common type of membrane protein, if not the only one.  It will take more energy to allow any movement to occur or to split apart the bilayer.
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First, the CP binds to the S, forming the CPS.  CPS changes configuration as it transport the solute.  Then, the solute is unbound and released on the other side of the membrane.  The CPS again changes configuration. The resulting CP + S indicate the original CP (which is pointing in its original direction) and the S is on the other side of the membrane from the beginning of this process.
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V0 is the intial rate at which the carrier protein transports the solute.
Vmax is the maximum rate at which the carrier protein transports the solute.

KM is the Michaelis constant.

h. These equations would not provide an appropriate description for channel proteins.  They are based on the change in configuration of a substance and the binding and releasing of another.  Channel proteins are like their names suggest: Channels.  They have no change in configuration and they don’t even bind to the substances that they allow to pass. They also support any movement as long as it is in accordance with the substance’s concentration gradient.  Enzymes only assist in one transformation from the solute to the product.  The same enzyme doesn’t help the reverse process take place.  However, a channel protein can allow the reverse transport to occur.  Thus, these equations are not appropriate descriptions.  
2. This statement is false.  Symporters allow two molecules to travel in the same direction.  If one symporter was switched in its orientation, then the two molecules it transports would be travelling in the opposite direction.  For example, in a symporter, substances A and B moved into the cell.  If the symporter switched its orientation, then substances A and B would be moved out of the cell.  Antiporters allow two molecules to travel in the opposite direction.  So, for example, an antiporter would move substance C into the cell while it moves substance D out of the cell.  This is not the same process through which a symporter works, so by merely changing the orientation of a symporter would not make it function like an antiporter. 



















































