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http://www.biology.arizona.edu/cell_bio/problem_sets/membranes/fluid_mosaic_model.html

http://pubs.rsc.org/en/content/articlehtml/2009/an/b818484d

All cells have a cell membrane, and cell membranes can be described using the fluid-mosaic model.  
-Composed of hundreds of phospholipid in bilayer form because of amphipathic nature
					-hydrophobic/hydrophilic sides 
					-phosphate group and carbon tails
-Unique head group and tail compositions, also unique proteins embedded
-Fluid describes the dynamic movement of the membrane, it fluctuates and moves laterally

Amphipathic formations
-Vesicles- is what we’re studying



http://biowiki.ucdavis.edu/Biochemistry/Lipids/Dynamics_of_Membrane_Lipids/Lipid_Conformational_Transitions

http://www.cell.com/cms/attachment/581128/4373622/gr1b3.jpg
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Properties of lipids
-two phases
-can compress or stretch



http://journal.frontiersin.org/article/10.3389/fimmu.2013.00143/full
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Protein data bank

Proteins we’re studying are antimicrobial peptides



Presenter
Presentation Notes
Why do we want to study lipid-peptide interactions?



Gramicidin A from Bacillus brevis
• Antimicrobial peptide that forms dimeric pores and leaks ions
• Extremely hydrophobic, helical structure
• Around 2.2 nm long

DMPC 
• 14 C tail
• Transition temp: 24˚C

DSPC 
• 18 C tail
• Transition temp: 55 ˚C

DOI: 10.1098/rsif.2009.0443 Lundbaek et al. J. R. Soc. Interface, 2010
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Dspc http://www.avantilipids.com/images/3dc/850365.gif
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Create solutions with different concentrations of Gramicidin and 20 mg/mL lipid in water




http://www.antonpaar.com/fileadmin/images/products/benchto
p/density_and_sound_velocity_meter_dsa_5000_m/dsa_5000_
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The oscillating U-tube method is used to measure the true density of fluids. The sample is introduced into a U-shaped tube that is electronically excited to oscillate at its characteristic frequency. The characteristic frequency changes depending on the density of the sample. Via a precise determination of the characteristic frequency and an appropriate adjustment, the density of the sample is determined. Due to the high temperature dependency of density, the measuring cell has to be accurately thermostatted.



1.001

1.002

1.003

1.004

1.005

0 10 20 30 40 50 60

Sp
ec

ifi
c 

G
ra

vi
ty

Temperature (˚c) 

DMPC and Gramicidin Densities

DMPC
Shift: +0.003



5 10 15 20 25 30 35 40 45
-0.0004

-0.0003

-0.0002

-0.0001

0.0000

D
er

iv
at

iv
e 

SG

Temperature (oC)

http://biowiki.ucdavis.edu/Biochemistry/Lipids/Dynamics_of_Membrane_Lipids/Li
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Melting transition: 
23.955˚C 

Width of melting 
transition: 

1.281˚C • Identify melting transition 
temperature with 1st

derivative
• Measure width of melting 

transition with full width half 
max

Determining Melting Temperature
gel                               fluid 
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We saw the same trend of increasing phase transition width, but there was a larger increase in width of phase transition with the DSPC samples than in the DMPC samples.

After looking at single lipid vesicles, we wanted to investigate mixed lipid vesicles, as 
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