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Antimicrobial peptides (AMPs) play important roles in the host 
innate defense mechanism for different organisms. Such killing of 
the target cells was believed to be through the interaction with the 
microbial membranes with a subsequent pore-forming that leads 
to the permeation of biomembranes. Several models have been 
proposed according to the membrane structure types during pore-
formation: “barrel-stave”, “carpet” and “toroidal-pore”. Based on 
our previous study, a series of cationic α-helical peptides with 
20 amino acids has been designed and synthesized, in which 
two of such de novo designed AMPs exhibited the most significant 
antimicrobial activity and selectivity against various Gram-positive 
and Gram-negative bacteria. In the current study, to distinguish 
the type of membrane-peptide interactions and to understand the 
difference in mechanism between artificial and natural AMPs, 
we apply DOPC/DOPG (3:1) membranes mimicking a bacterial 
cell membrane system to investigate the physical factors that 
participate in the interaction. Peptides adopted are GW-H1 and 
GW-Q4 (artificial), as well as melittin and pleurocidin (natural). 
Both the lamellae and liposomes were used as platforms for 
membrane. The biophysical techniques applied include oriented 
circular dichroism, lamellar X-ray diffraction and small-angle X-
ray scattering, with which the change in thickness of membrane 
bilayer of small unilamellar vesicles in solution can be measured. 
All the physical measurements are conducted during experiments 
and applied as an individual function of peptide-to-lipid molar 
ratio (P/L). The results show that artificial antimicrobial peptide 
GW-H1 and GW-Q4 behave in a different manner from the natural 
peptides melittin and pleurocidin. It is indicated that GW-H1 and 
GW-Q4 adsorbed onto the biomembrane surface continuously 
and in parallel, instead of attaching perpendicularly in membrane 
per se. The membrane therefore becomes thinner and thinner 
with, however, no perpendicular peptide orientation observed. 
Compared with the particle size measurement from Dynamic Light 
Scattering, this suggests that the liposome membrane structure has 
not been seriously interrupted. However, previous calcein leakage 
experiments strongly suggested the exchange of materials through 
membrane. To explain such discrepancy, a concept of transient 
pores or temporary loss of barrier functions of the biomembrane is 
introduced, by taking the changes in thickness and surface tension 
of membrane, as well as the influence by thermal fluctuations into 
consideration. In contrast, the natural peptide melittin apparently inserts 
itself into the membrane as described for the toroidal-pore model. In 
addition, our results provide clear evidence for the electrostatic effects 
on the initial steps of cationic AMP binding to biomembranes. Thus, 
through our studies, we have established a very efficient and successful 
methodology in the membrane research regarding the helical peptide 
binding, which has been quite difficult to approach before.
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Small angle x-ray scattering (SAXS) is widely used in structural 
studies of non-crystalline or quasi-crystalline materials. SAXS is a 
small-angle scattering (SAS) technique in which scattering by a sample 
with inhomogeneities in the nm-range, is recorded at low angles 
(typically 0.1 - 10°).  This angular range contains information about 
the shape and size of molecules, and characteristic spacings (including 
pore sizes) within partially ordered materials.

Separation of the weak scattered intensity from the strong main beam 
is the major obstacle that must be overcome in SAXS measurements. 
This becomes increasingly difficult with decreases in the desired angle.  
Dedicated SAXS instruments are often used to overcome this problem.  
In principle the separation can be effected by focusing the beam.  In the 
past this was difficult as large bent mirrors are required.  Improvements 
in x-ray optics have lead to the development of mirrors that not only 
focus the beam, but also produce monochromatic x-ray.  Previously 
we demonstrated that with a few simple modifications high quality 
SAXS data on materials can be acquired using a CCD area detector 
and focusing x-ray optics, a combination which resulted in a low angle 
limit of about 0.4° (approximately 200 Å) [1].  While this combination 
produced good data it proved to be impractical for occasional users.  

Here we examine the use of an inexpensive powder diffractometer 
for collecting SAXS data.  SAXS data collected on the inexpensive 
diffractometer is compared to data collected using focusing x-ray optics, 
and a point detector system with a well collimated incident beam.

[1] J.R. Deschamps, B. Melde, C. Spillman, J. Konnert, American Crystal-
lographic Association Annual Meeting 2009, July 25-30, Toranto, Canada.
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Small-angle neutron scattering (SANS) measurements on 0.3M so-
dium dodecyl sulfate (SDS) micellar solutions have been performed in 
the presence of n-alcohols, from ethanol to decanol at different alcohol 
concentrations, 2% − 10% (w/w). The ellipsoid micellar structure which 
occurred in the 0.3M SDS in aqueous solution with the size range of 30 
− 50 Å has different behavior at various hydrocarbon chain length and 
concentration of alcohols. At low concentration and short chain-length 
of alcohols, such as 
ethanol, propanol, 
and butanol in the 
0.3M SDS micel-
lar solution the size 
of micelles reduced 
and had a spherical-
like structure. The 
opposite effect oc-
curred as medium to 
long chain alcohols, 
such as hexanol, oc-
tanol and decanol 
added into the 0.3M 
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