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Background

* Fluid-mosaic model

* Dynamic membrane

* Amphipathic phospholipids
* Proteins and sterols
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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


Background

* Gel or liquid phase
* Temperature
* Peptide concentration

* Hydrophobic matching

* Tail length
* Peptide properties

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


Background

* Antimicrobial peptides
* Kill pathogenic microorganisms by interacting with membrane
* Key component of natural immune defense system

= <ﬁ e
12131 21

Barrel stave Micelle formation

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


Purpose

* Gain clearer understanding of interactions between lipids and
peptides

* Future purposes of designing peptides for antibiotics
 Tackling antibiotic resistance
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Why do we want to study lipid-peptide interactions?


Methods
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DOI: 10.109!/rsif.209.0443 Lundbaek et al. J. R. Soc. Interface, 2010

Gramicidin A from Bacillus brevis

* Antimicrobial peptide that forms dimeric pores and leaks ions
* Extremely hydrophobic, helical structure
e Around 2.2 nm long
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dmpc https://www.avantilipids.com/images/3dc/850345.gif
Dspc http://www.avantilipids.com/images/3dc/850365.gif


Methods

* Control vesicle size through
extrusions

* Measure vesicle size using
dynamic light scattering (DLS)
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Create solutions with different concentrations of Gramicidin and 20 mg/mL lipid in water



Methods

* Characterize phase transitions by measuring density at
different temperatures

Characteristic
frequency of air

Characteristic
frequency of water

http://www.antonpaar.com/fileadmin/images/products/benchto
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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.
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Determining Melting Temperature
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DSPC and Gramicidin Densities
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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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Conclusion

 The DMPCand DSPC solutions have one phase transition,
from gel to fluid phase, that becomes broader as peptide
concentration increases

* Mixtures of DMPC and DSPC exhibit two phase transitions:
one from the gel to gel+fluid phase, where DSPCis still in gel
phase, and from gel+fluid phase to fluid phase, where all
components of the solution have melted

* The period of the gel+fluid phase is shorter for the solution
with gramicidin, indicating the effect of peptide in solution



Future Work

* Observing the location of the peptides using small angle
neutron scattering

* Studying different combinations of lipids and peptides
and increasing the concentration of the peptide even
more
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