Name- Kristin Kaufmann

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.  

The hydrophobic forces that hold a protein in the lipid bilayer into the membrane are interactions between the fatty acid tails and the amino acids.  The proteins that fold together and form bonds based on functions and environment and the forces within the membrane have a simple function of holding things together. These are different forces that hold the proteins together.
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.
If there was only one hydrocarbon chain, the lipid bilayer would not be a bilayer anymore. A micelle would form because the width of the head would be larger than the width of one hydrocarbon chain.
b) The hydrocarbon chains were shorter than normal, say about 10 carbon atoms long. 
The bilayer would be more fluid but since there would be less carbons the hydrophobic area would be smaller and may not be as stable.
c) The hydrocarbon chains were saturated.
If the chains were saturated then the lipid bilayer would be less fluid. There would be no kinks from double bonded carbons to take up space and leave more gaps between the chains.
d) All of the hydrocarbon chains were unsaturated.
If all of the chains were unsaturated then the bilayer would be more fluid the double bonds that make kinks are very fluid because there is a lot of space for the chains to move. It takes up more space than if there were no kinks.
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.
If this were to happen in a perfect world then they would mix equally and have a uniform fluidity, but in reality the unsaturated stay close to each other and same with the saturated molecules. This would create difference in fluidity depending on if you were at a saturated or unsaturated part.
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.  

This would create 1 larger single layer. This would be less fluid and harder to disrupt like with the lab with heat shock. The covalent bonds would hold stronger and less likely for things to pass through.
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.  

CP+S(high) → CPS → CP+S(low)
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?
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 Vo is the initial rate of diffusion, Vmax is the maximum rate of diffusion, and Km is the same Michaelis-Menten constant.
c) Would these equations provide an appropriate description for channel proteins?  Why or why not?
No because channel proteins do not need energy for solutes to cross. They are made up of a chamber that allows solutes to cross according to the concentration gradient.
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.  

False. A symporter is used for transportation of  a pair of molecules across the membrane in a certain direction. If the membrane was reversed then the symporter could transport the molecules in the wrong direction. This would not be called a antiporter because anitporters transport 2 different molecules in the opposite directions, changing the membrane would not change the fact that the 2 molecules go in different directions.






