Selected Solutions for End of Chapter 11 Problems
CLASS 1
3.  Ah.Ha, a practice in calculating the molecular weight of SDS…see if you can do it, remember MW of Na = 23,  S = 32, O = 16, C = 12,  H = 1.  But what about dissolving this in water? (SDS = dodecylsulfate + Na+). So the MW of dodecylsuflate in water is 265 (the Na+ disassociates).   The micelles have a MW of 18,000, so a micelle would have how many molecules of DS.  Answer: 68 molecules.   The answer in the text says 63, but that was gotten by dividing by monomer MW  of 288, which is wrong because the sodium is not covalently attached to the DS (dodecyl-sulfate).
5.  Length of a fatty acid molecule: there is a bit of trigonometry here.  We will do this in class.  The textbook answer is 2 nm.  And, 4 nm for a membrane: a bilayer.  See how that relates to what we do in class!
6.  Figure 11-18 is about mobility of membrane phospholipids using fluorescently labeled phospholipid head groups.  The intense laser beam does not remove any groups, it simply bleaches the fluorescent dye so that it is white and not red, but it is still there.  The white ones are there in mass but like all other phospholipids, do lateral diffusion.  Do not confuse the whiteness between reds in the area not hit by the laser beam, those are not regular dots, but the space between the fluorescent groups.
[image: I:\Lheninger6thJPEGS\ch11\figure_11_18.jpg]
What would happen at 10oC?  You are right, it would go slower, the thermal activity of the fluid membrane would slow down.

CLASS 2
10.  No problem.  There are several things working here.  One is that more than one Na+ may be inovlved in the transport.  The second is that glucose gets rapidly phosphorylated to glucose-6-phosphate and threby is no longer glucose.  The Na+/K+ transporter rapidly transports Na+ out of the cell.

11.  Protein-X Data:
a.  it can be extracted from isolated membranes by high salt concentrations.
Analysis:  it is held to the membrane by ionic linkages.  Likely not a transmembrane protein
b.  treatment of RBC’s with proteases, then washing, then disrupting the RBCs releases the intact protein-X.
Analysis: It is not attached to or showing any part of it on the outside of the intact membrane.
c. RBS ghosts are treated with proteases leading to fragmentation of protein-X.
Analysis: ghosts are clean membrane fragments, the protease now can modify both outside and cytoplasmic side proteins.
Conclusion: this is a peripheral membrane protein that is only attached to the cytoplasmic side of the membrane.
12.  Self sealing can only come about if there is just good lateral diffusion of membrane lipids and proteins.
13.  Reindeer membranes in the foot area in places where reindeer naturally live (not Zoo Miami) are in the freezing cold (definitely not Zoo Miami!).  Their membrane fatty acids need to be highly unsaturated so the membrane does not freeze solid.  The inside of the animal is at a warmer temperature which like ours required that the membranes be fluid at a higher temperture.  Thus, the inner parts of a reindeer have much less unsaturated fatty acids in the foot membrane lipids.
15.  Indole at pH 7 rapidly crosses the membrane, but tryptophan crosses the membrane one thousand times LESS than indole.  Whats going on here with membrane permeability?  
Here is indole:				What extra does tryptophan (W) have?  Draw it here:
[image: I:\EOCProbSolns\Images for SelectSolns\Ch11indole005.jpg]
So, this problem is about membrane permeability NOT membrane transport.  In order to get W into the cell, what does a cell have to do?  (Answer at the end of this file).

16.  Water flows through aquaporins (AQP).  Data: The human RBC has 2 x 105 AQP monomers.  Water passes through RBC membranes at a rate of 5 x 108 molecules per AQP tetramer/sec.  The volume of the RBC is 5 x 10-11 mL.  Question: how rapidly could a RBC put into high osmolarity (very high salt conc) of 1 M.  Assume the RBC only has water in it.
Answer: we know how many monomers, but the functional AQP is a tetramer, calculate how many of the tetramers are present:
	2 x 105 monomers x     = 5 x 104 tetramers.

Assume the RBC has only water in it, therefore calculate how many molecules of water in the RBC volume:
5 x 10-11 mL  x  1 g water / mL  = 5 x 10-11 grams of water in the RBC
5 x 10-11 g water / (18 g wate/mole)  =  2.78 x 10-12 moles
2.78 x 10-12 moles of water in an RBC.   Half of that is 1.4 x 10-12 moles
1.4 x 10-12 moles x (6.02 x 1023 molecules/mole) = 8.36 x 1011 molecules to transport out.
5 x 104 tetramers x (5 x 108 molecules / sec) = 2.5 x 1013 molecules/sec
8.36 x 1011 molecules / (2.5 x 1013 molecules/sec) = 0.033 sec.  Pretty damn fast!!

19. Mouse intestinal cells uptake of leucine.  The data in table form:
	Substrate

L-leucine
	Uptake in Presence of Na+
	Uptake in the Absence of Na+

	
	Vmax
	KM (mM)
	Vmax
	KM (mM)

	
	420
	0.24
	23
	0.2

	D-leucine
	310
	4.7
	5
	4.7

	L-valine
	225
	0.31
	19
	0.31



What can we conclude about this uptake.  First examine the KM data, for both presenece and absence of Na+ there is no significant difference.  Thus Na+ does not affect binding of the amino acids to the transport protein.  But, the rates are surely different showing that Na+ is required for transport, likely this is a symport.  The transporter shows stereo-specificity for leucine, poor transport of the D form.  The transporter also transports L-valine at a good rate and almost as good binding.  Likely this is both a leucine and valine transporter or there are two transporters in this membrane one specific for leucine and one specific for valine.



22.  Given the sequence just fit the single letter code of the amino acids into the wheel.
It should look something like this figure which also indicates which R groups (face outward from the alpha helix) are N = nonpolar, or P = polar:  You can see the N’s and P’s are all right next to each other in 2-D which means in the helix they are above and below each other in the 3-D helix
[image: I:\EOCProbSolns\Images for SelectSolns\Ch11transmembr-2007.jpg]























[bookmark: _GoBack]Additional Answers: 15.  Membrane permeability only works through diffusion and having both a positive and negative charge, W will not be able to diffuse through the membrane.  But indole can, it has no charge and dissolves easily into a nonpolar environment such as the internal part of the membrane.  Thus, cells have to have tryptophan active transporters.
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