
Membrane Transport (BIOL 4151)   Assignment One (2 October 2014)  
Due 10 October 2014 by 5:00 PM at FS229 

 
 
 
QUESTION ONE:  
 

Part One. Propose a mechanism and/or structures that modify the 
properties of lipids to resist the effect of high pressure. Recall that 
organisms can survive the remarkable pressures of the oceanic depths (and 
even survive the ‘nil’ pressure of outer space). 
 
Part Two. Compare your mechanism to known pressure resistant 
organisms. These can be from any biological clade (it is not just Archaea, 
but also plants and animals that survive high pressures). I am especially 
interested in the physical/chemical mechanisms. 

 
Hint: Make sure you approach the question from a physico-chemical perspective. You should be able to 
find many papers on the effect of hydrostatic pressure on membranes, but probably very little on the lipid 
structures that are most resistant to the effects of pressure. Focus on mechanisms and provide explanations 
that can be understood by your professor and fellow students.  
 
 
 
QUESTION TWO: 
 

How long will it take for you to die of dehydration if increasing 
extracellular [K+] is the causal agent? 

 
Assumptions. 
1) Your excitable cells have a potential of –80 mV, and the AP trains that would result in 
fibrillation are triggered at a threshold potential of –30 mV.  
2) Cellular volume is unchanged (and that there is no osmotic water flow) 
3) Do not considered kidneys or other regulatory mechanisms that would allow you to 
survive for at least a bit longer…. 

 
Hint: Show your units (points off if you don’t)! Any additional assumptions you need to make (for example, 
your volume, your extracellular water volume and the rate at which you lose water) should be reasonable 
assumptions (Wikipedia may provide useful values).  
 
 
Ground Rules: I expect that students may (or may not) wish to work with each 
other on the assignment (depending on personal preference), and may certainly 
come to me for help. But, please ensure that the work you hand in is in your own 
words (itʼs your voice I want to hear). I strongly prefer handwritten assignments. 
Excessive length is not encouraged. 
 
 


