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Thermodynamics studies of the binding of a cognate DNA sequence
to IHF, a prokaryotic DNA-bending protein, have revealed that,
despite the severe distortion of the DNA, which is bent in a U-turn in
the complex, the binding is enthalpically driven and entropically
unfavored (Holbrook et al., J. Mol. Biol. 2001, 310, 379). These
results are in contrast to what is expected if the protein-DNA
interactions are driven by the entropic release of ions associated
with the free DNA and protein. To gain insight into the nature of the
transition state ensemble separating the nonspecific and the specific
complex, we have started a detailed investigation of the DNA
bending/unbending kinetics, using time-resolved FRET on end-
labeled DNA, in response to a ~10 ns laser T-jump perturbation
of the IHF-DNA complex. We find that the activation enthalpy for
the DNA bending rate (Kpenq) is ~14 kcal/mol, in accord with a
significant enthalpic penalty for kinking DNA. Furthermore, kinet-
ics measurements at different [KCl] indicate that, for [KCI] < 300
mM, kpeng is independent of salt, while for [KC1] > 300 mM, kpeng
decreases with increasing salt. To explain the positive activation
enthalpy and the nonlinear salt-dependence of kpe,q, We propose that
in the uphill climb to the transition state ensemble, spontaneous
bending/kinking of DNA is rate-limiting at low salt, whereas further
bending of the DNA, accompanied by release of ions, becomes rate-
limiting at high salt. Thus, the nature of the transition state ensemble
depends on the ionic environment. Subsequent conformational
changes in the protein that facilitate favorable interactions in the
protein-DNA complex, and that contribute to the negative enthalpy
change, must occur as the system leaves the transition state,
downhill to the final complex.

2034-Pos Thermodynamic
Characterization of E. coli Manganese
Superoxide Dismutase Binding to Single-
and Double-Stranded Polynucleic Acids

Lana Bengez, Angela C. Smolik, Iteen Cheng, David P.
Mascotti

John Carroll University, University Heights, OH, USA.

Board B149

Bacterial manganese superoxide dismutase (MnSOD) has been
shown to localize to the chromosomal portion of the cell and impart
protection from ionizing radiation to DNA. The binding affinity of
bacterial MnSOD to non-sequence specific double stranded oligo-
meric DNA has been quantitated previously by nitrocellulose filter
binding and gel shift assays. We have examined the equilibrium
binding of E. coli MnSOD containing tryptophan to poly(U), poly
(A), poly(C), poly(dU) and double-stranded (ds) DNA. Equilibrium
association constants, Kobs, measured by monitoring tryptophan
fluorescence quenching, were examined as functions of monovalent
salt (MX) concentration and type, as well as temperature, from
which AG°obs and AH°obs were determined. The polynucleotides
bind to MnSOD in the following affinity hierarchy, poly(dU)>poly
(U)>dsDNA>poly(A)>poly(C). For each polynucleotide, Kobs
decreases with increasing [K+]. For polyU, polyA and polyC the

values of AHobs become less favorable with increasing [K+];
therefore, the salt concentration dependence of AG°obs has con-
tributions from entropic and enthalpic origins such that logKobs/d
log[K+] is less negative than if it were a simple electrostatic binding
event.

2035-Pos Interaction of the Adenoviral
IVa2 Protein with the Viral DNA
Packaging Sequence

Nasib K. Maluf
University of Colorado Health Sciences Center, Denver, CO, USA.

Board B150

Human adenovirus (Ad) is a non-enveloped dsDNA virus. Ad DNA
packaging is the process whereby the Ad genome becomes encap-
sidated by the viral capsid. Specific packaging is dependent upon the
packaging sequence (PS), which is composed of seven repeated
elements, called A repeats, and is located near the left end of the viral
genome. Two viral proteins, that have been shown to bind to
synthetic DNA probes containing A repeats I and II (A-I-II), are
also required for DNA packaging. These proteins are called Va2
and L4-22kDa. Furthermore, in the absence of 1Va2, L4-22kDa
binding to the A-I-II probe is not detected by a gel-shift assay. These
data suggest that both Va2 and L4-22kDa proteins cooperatively
interact with the PS to ensure specific recognition and packaging of
the viral genome. In order to begin to define the molecular events
that are responsible for initiating DNA packaging, the PS DNA
binding properties of the IVa2 and L4-22kDa proteins must be
studied quantitatively, in a well defined biochemical system. To this
end, we have overexpressed the Va2 protein in E. coli, purified the
protein to homogeneity, and have begun to study its interaction with
the PS DNA.

Interfacial Protein-Lipid Interactions

2036-Pos Membrane Binding Studies of
the GM2 Activator Protein with
Phosphatidylcholine Bilayers using EPR
and Tryptophan Fluorescence

Jordan D. Mathias, Yong Ran, Gail E. Fanucci
University of Florida, Gainesville, FL, USA.

Board B151

The GM2 Activator Protein (GM2AP) is a non-enzymatic accessory
protein involved in the catabolism of ganglioside GM2. GM2AP is
thought to bind GM2 in intralysosomal vesicles at acidic pH,
thereby presenting the oligosaccharide head group for hydrolytic
cleavage by B-Hexosamidase A (Hex A). A goal of our research is to
determine the membrane bound orientation of GM2AP on phos-
phatidylcholine bilayer surfaces. We currently utilize both site-
directed spin labeling (SDSL) electron paramagnetic resonance
spectroscopy (EPR) and intrinsic tryptophan fluorescence to ac-
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complish this task. Results demonstrating feasibility of the site-
directed spin labeling approach, proper protein folding, activity of
cysteine mutants compared to wild type, and surface association are
presented. Specifically, power saturation EPR experiments utilizing
paramagnetic colliders of different solubilities in the aqueous and
hydrocarbon phases indicate that two spin labeled cysteine mutants
of GM2AP (A60R1 and N136R1), which are located in putative
membrane binding loops, do not penetrate into the bilayer. A novel
surface-bound paramagnetic collider lipid DOGS-Ni-NTA, which
contains a chelated nickel atom, is used to verify the surface location
of GM2AP; thus valuable distance information is gained off the
surface of the bilayer. Additionally, GM2AP contains three trypto-
phan residues, two of which (W63 and W131) are located in the
putative membrane binding loops. Upon membrane binding at
acidic pH, a 1nm blue shift in the tryptophan emission is detected.
Modest protection from quenching agents such as acrylamide and
idodide is also observed in the presence of POPC vesicles. Taken
together, these data are consistent with SDSL EPR results and
indicate a surface associated orientation of GM2AP on POPC
bilayers.

2037-Pos Effects of Amyloid Oligomers
on the Conductance of Lipid Bilayers of
Different Lipid Composition

Yuri V. Sokolov, Saskia C. Milton, Charles G. Glabe, James
E. Hall

UCI, Irvine, CA, USA.
Board B152

We have found considerable differences in the effects of amyloid
oligomers on membranes of different lipid composition. Changing
the fatty acid chains of the membrane-forming lipids has a marked
influence on the effectiveness of amyloid oligomers in increasing
the membrane conductance. The longer the lipid fatty acid chain, the
smaller the effect of oligomers on the membrane conductance.
Longer fatty acid chains tend to increase the area elastic modulus
of the membrane, raising the energy cost to increase or decrease the
area per molecule of the lipid. This would have the effect of making
it more difficult to thin the membrane or to insert molecules into it.
We have proposed that the area elastic modulus is an important
determinant of sensitivity to amyloid oligomers, and these experi-
ments support this hypothesis. We have shown that membranes
formed from sphingomyelin, a lipid with a very large area elastic
modulus, were much less sensitive to Af oligomers than membranes
formed from dioleolyl phosphatidyl choline (DOPC), and this result
was confirmed by our collaborators in Mathias Loeshe’s group at
Carnegie Mellon and NIST using an entirely different experimental
approach. They used neutron reflectometry to show that while A3
oligomers caused dramatic thinning of membranes formed from
DOPC, they had almost no effect on membranes formed from
sphingomyelin. They had also used diphytanoyl phosphatidyl cho-
line (DPhyPC) membranes, which also have a high area elastic
modulus, in their system. So acting on their suggestion, we tested the
effects of AP oligomers on membranes containing different per-
centages of DPhyPC and DOPC.

This work was supported by Alzheimer’s Association grant [IRG-
06-26167.

2038-Pos KDB: A Potassium Channel
Model and Simulation Database

Philip Fowler!, Syma Khalidz, Younes Mokrab', Mark S.P.
Sansoml, Phillip Stansfeldl, Kaihsu Tai'

" University of Oxford, Oxford, United Kingdom,
2 University of Southampton, Southampton, United Kingdom.

Board B153

Molecular modelling and simulation play an important role in
understanding the relationship between structure and function of
ion channels. Many of the questions being addressed require inter-
actions between researchers from many disciplines. For example,
both experimental and computational approaches may be used to
examine the roles played by lipids in the structure and function of
ion channels. We present here a database that contains the sum-
marised results from a large number of classical molecular dynam-
ics simulations of potassium channels and related homology mod-
els. The database is high-level and the data contained is intended to
help researchers quickly answer a few specific questions. For
example, it holds predictions based on our simulations for each
ion channel as to which amino acid residues interact with the
headgroups and tails of the surrounding phospholipid bilayer. The
database is free to access and our hope is that it will be useful to
experimentalists who may not have routine access to dynamical
models of ion channels. This work is an extension of our existing
outer membrane protein (http://sbeb.bioch.ox.ac.uk/ompdb/) and
coarse-grain membrane protein insertion (http://sbcb.bioch.ox.ac.
uk/cgdb/) databases.

2039-Pos GM2 Activator Protein
Interaction with Bilayer Membranes and
Effect of Lipid Composition

Yong Ran, Gail E. Fanucci
University of Florida, Gainesville, FL, USA.

Board B154

The GM2 activator protein (GM2AP) is a non-enzymatic accessory
protein required for the catabolism of a specific ganglioside, GM2,
via hydrolytic cleavage by B-Hexosaminidase A. We have charac-
terized the interaction of GM2AP with lipid vesicles by two
different assays:

1. FRET from intrinsic tryptophan to Dansyl-DHPE in vesicles,
and

2. sucrose-loaded vesicle pull-down assay with fluorescently
labeled GM2AP.

Real time and static FRET measurements are utilized to investi-
gate the effects that pH and lipid composition have on both the
membrane partitioning and binding kinetics of GM2AP with lipid
vesicles. We find that negatively charged lipids do not alter the
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membrane binding of GM2AP but GM2 increase binding affinity as
anticipated. Strong binding is observed for pH < 5.2, and this
finding is consistent with the biological location of GM2AP, which
functions in the acidic lysosome compartments of cells. Surprising-
ly, our results on His-tagged protein reveal that the His-tag alters
both membrane partition and binding kinetics.

2040-Pos Interaction of Neuropeptide Y
with charged and uncharged lipid
membranes

Lars Thomasl, Holger Scheidtz, Andrea Betti03, Annette
Beck-Sickinger3, Daniel Husterz, Olaf Zschornigl, Klaus
Arnold'

YInst. of Biophysics and Medical Physics, Leipzig, Germany,

2 Junior Research Group "Structural Biology of Membrane Proteins”, Halle,
Germany,

3 Institute of Biochemistry, Leipzig, Germany.
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Neuropeptide Y (NPY) is a member of the pancreatic polypeptide
family with a chain length of 36 amino acids. It belongs to the best
conserved peptides in nature, i.e. the amino acid sequences of even
evolutionary widely separated species are very similar to each other.

We studied the interaction of human NPY with pure phospholipid
membranes. The used liposomes were composed of zwitterionic and
negatively charged phospholipids in order to get information about
the influence of liposomes surface charge on peptide binding. The
interaction of NPY with the liposomes was investigated by means of
fluorescence spectroscopy, Electron Paramagnetic Resonance Spec-
troscopy (EPR) and Nuclear Magnetic Resonance (NMR).

The fluorescence measurements were done with native human
NPY using the intrinsic fluorescence of the peptide. The fluores-
cence intensity of NPY at different lipid-peptide-ratios were ana-
lysed using a model, which includes the hydrophobic and the
electrostatic interaction between the peptide and the phospholipid
membrane.

NMR- and EPR-measurement were done with TOAC labelled
NPY. The NMR-relaxation rate of the different lipid segments is
increased by the paramagnetic TOAC-label, which is integrated in
the backbone of NPY. The distribution of the NPY in the membrane
can be determined using this relaxation values. The mobility of the
different parts of NPY were determined from EPR-data.

All results indicate, that the binding of NPY to phospholipid
membranes depends strongly on the surface charge of the lipo-
somes. The helical part of NPY (AS:14-36) is arranged parallel to
the membrane surface and is localized in membrane-water-interface
of the liposomes. The unstructured part of NPY sticks out from the
membrane and is still high mobile. The fluorescence and NMR-data
show, that the penetration depth of the helical part of NPY is reduced
in charged membranes in comparison to zwitterionic membranes

2041-Pos Site-directed Mutagenesis Of
The Bt Toxin Cyt1A For Intramolecular
Distance Determination By FRET

Kerrick  Nevels', Hyun-Woo Parkz, Wanwarang

Pathaichindachote3, Boonhiang Promdonkoy3, Peter Butko'

Y University of Maryland School of Pharmacy, Baltimore, MD, USA,

2 Public Health Entomology Research and Education Center; Florida A &
M, Panama City, FL, USA,

3 National Center for Genetic Engineering and Biotechnology, Pathumtha-
ni, Thailand.
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The cytolytic toxin CytlA from the spore-forming bacterium
Bacillus thuringiensis var. israelensis is used in the production of
environmentally safe insecticides, but its conformation in the lipid
membrane and mode of action are not known. Previously, we
fluorescently labeled the toxin with 1,5-IAEDANS via the single
cysteine residue, and used fluorescence resonance energy transfer
(FRET) to determine the average distance between the cysteine and
the two neighboring tryptophans in the molecule. Even though the
value favorably compared with that determined in the molecular
dynamics model of CytlA, it is fraught with uncertainty due to the
presence of multiple fluorescence energy donors. Herein we pro-
duced a single-tryptophan mutant (W161F) of the toxin, which
allowed for a less ambiguous and more precise determination of the
cysteine-tryptophan distance in the molecule in solution. Impor-
tantly, lipid-induced changes in the distance can be used to gain
insightinto the toxin’s conformation upon binding to the membrane.
In addition, a cysteine-free single-tryptophan mutant was produced
that will serve as a template for additional mutations with cysteine
placed in selected locations throughout the toxin molecule. In
conjunction with FRET measurements, such a set of mutants will
be used for intramolecular distance mapping, which will help us
outline the toxin conformation and its changes upon binding to the
lipid membrane.

2042-Pos Incomplete Dehydration of the
Hydrophobic Face of the
Mechanosensitive Channel Inhibitor
GsMTx4 during Membrane Partitioning

Yevgen O. Posokhov', J. Alfredo Freitesz, Philip A.
Gottlieb3, Frederick Sachs3, Douglas J. Tobiasz, Alexey S.
Ladokhin'

' KUMC, Kansas City, KS, USA,

2 University of California, Irvine, CA, USA,

3 SUNY, Buffalo, NY, USA.
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Recently we have demonstrated that, despite structural similarities,
partitioning into the lipid bilayer is not a universal property of the
ion-channel blockers [Biophysical J. 2007, 93:L20]. The mechan-
osensitive channel inhibitor GsMTx4 is the only one that interacts
with both anionic and zwitterionic lipids with nearly equal strength.
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To gain insight into the determinants of its bilayer interactions we
have examined several of its mutants and found to our surprise that
none of the mutations had significant effects on membrane parti-
tioning. Another surprising feature of GsMTx4 is the almost
complete absence of changes in intrinsic fluorescence during mem-
brane insertion. This anomalous behavior can’t be explained by the
close proximity of the two indole rings of W6 and W7, as it is also
evident in the W6A mutant. The depth of the tryptophan penetration
in this mutant and in the wild type, determined from Distribution
Analysis of the depth-dependent quenching, is rather significant, but
the overall quenching efficiency is poor. To reconcile these ob-
servations we suggest the possibility that the hydrophobic face of the
GsMTx4 is not completely dehydrated during membrane partition-
ing. It is likely that the combination of the rigid structure of the
highly crosslinked GsMTx4 and the central position of the trypto-
phans on the hydrophobic interface is responsible for this effect (the
“usual” spectral shift is observed for example with SGTx1, in which
W30 is located at the side of the hydrophobic patch). We have used
the position of the depth-dependent quenching profile as an initial
constraint in setting up the MD simulation of GsMTx4 in a POPC
bilayer. After equilibration and removal of the constraint, the
peptide’s position is not changed, but a number of water molecules
penetrate deeply into the lipid-peptide interface. GM069783(-04S1)

2043-Pos Characterization of
Apolipophorin-III/LPS Complexes

Merve Oztug, Paul M.M Weers
California State University of Long Beach, Long Beach, CA, USA.

Board B158

Apolipophorin III (apoLp-III) is an 18 kDa insect apolipoprotein
with five amphipathic a-helices, resembling the structure of human
apolipoproteins. ApoLp-III has been well documented for its role in
lipid transporting processes. Recent studies suggest that apoLp-I11
plays arole in innate immunity by binding and detoxifying bacterial
cell membrane components. Therefore, we have studied the inter-
action of apoLp-III with LPS from different species to evaluate the
role as a pattern recognition protein. Binding of apoLp-III to LPS
from Escherichia coli, Klebsiella pneumoniae and Salmonella
enterica was studied by tyrosine fluorescence spectroscopy, dynam-
ic light scattering and native gel electrophoresis. LPS from E. coli
(serotype O55:B5) and Klebsiella pneumoniae were found to exert
the highest increase in apoLp-III tyrosine fluorescence. The LPS/
apoLp-1II complexes were then analyzed by dynamic light scatter-
ing. Addition of apoLp-III to LPS, present in an aggregated form,
resulted in a size reduction from 70 to 24 nm for E. coli LPS, while
the size was reduced from 51 to 10 nm in K. pneumoniae LPS. The
complex was purified with FPLC using a Superdex-200 size exclu-
sion column. In agreement with the dynamic light scattering data,
the complex eluted at a higher volume compared to LPS aggregates.
The purified LPS/apoLp-III complex was analyzed for LPS content
by the 2-keto-3-deoxyoctanate assay, and apoLp-III content was
determined using the bicinchoninic acid protein assay. The molar
ratio of the LPS and apoLp-III in the complexes was found to be 15:1
and 8:1 for E. coli and K. pneumoniae LPS, respectively. Our
findings indicate that apoLp-III forms small complexes with LPS

from different bacteria which supports its putative role as a pattern
recognition protein.

2044-Pos Structural Studies of the
Transmembrane and Cytoplasmic
Domains of Anthrax Toxin Receptor

Christopher L. Mazzanti, Eric Flagg, Denise V. Greathouse,
James F. Hinton, Roger E. Koeppe 11

University of Arkansas, Fayetteville, AR, USA.
Board B159

The human receptor for anthrax toxin is a single span membrane
protein of 368 amino acids that binds to the antigens of Bacillus
anthraces, the bacterium that causes anthrax. The transmembrane
(TM) domain of the receptor spans residues 319-343 and has the
sequence GSILATALLILFLLLALALLWWFWA. Through the use
of solid phase peptide synthesis, we have synthesized the native
domain (but with Gly instead of Ser) and a related ‘“double-
anchored” domain with Trp anchors on either end of the peptide,
substituting WW for SI. The cytoplasmic domain of the protein
spans residues 344-368 (PLCCTVIIKEVPPPPAEESEENKIK),
with a stretch of four prolines in the center of the sequence. Based
upon solution NMR of the cytoplasmic domain, it is evident that the
structure is not well defined. While the solution NMR spectra of the
TM domains (both the single and double anchored) in micelles of
deuterated SDS are better defined, there are nevertheless multiple
conformations at both 30 °C and 55 °C. This can be seen in the Trp
indole ring region of the spectra, where additional peaks are evident.
We have incorporated deuterated alanines into both the single- and
double-anchored TM domains by solid-phase synthesis and have
used the ‘GALA’ method (van der Wel, et al., Biophys. J. 2002, 83,
1479) to analyze the ’H-NMR spectra. A key goal is to determine the
average orientation of each TM domain in actual hydrated lipid
bilayer membranes. It now becomes important to examine the
structures of the fused TM and cytoplasmic domains together. For
this purpose, the domains are being expressed together in E. coli, to
allow comparison of the linked domain and separated domain
structures.

2045-Pos SUV Solubilization and
Nanodisc Formation by Apolipoproteins

Leon C.P. Wan, Paul M.M. Weers
California State University, Long Beach, Long Beach, CA, USA.

Board B160

Apolipophorin III (apoLp-III) from Locusta migratoria is a model
exchangeable apolipoprotein to study apolipoprotein-lipid binding
interactions. Promoted by its low stability, the 5 a-helix bundle
protein opens upon lipid binding to allow formation of a stable
protein-lipid complex. ApoLp-I1I is able to solubilize phospholipid
vesicles, resulting in the formation of 20 nm sized particles termed
nanodiscs. They resemble human nascent HDL, an essential lipo-
protein for reversed cholesterol transport. Nanodiscs are used to
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study the apolipoprotein structure in the lipid bound conformation,
and are an excellent model for lipid binding analysis. In the present
study we explored the factors that affect nanodisc assembly by
investigating phospholipid acyl chain length and cholesterol incor-
poration. Using small unilamellar phospholipid vesicles (SUVs)
nanodisc formation was monitored by measuring the decrease in
sample turbidity at 325 nm at the gel-to-crystalline phase transition
temperature following apoLp-I1I addition. To verify nanodisc for-
mation, the complexes were purified by superdex-200 FPLC and
analyzed by electron microscopy and native PAGE. ApoLp-III was
able to induce a spontaneous transformation of dimyristoylpho-
sphatidylcholine (DMPC) vesicles into nanodiscs, but not dipalmi-
toylphosphatidylcholine (DPPC) vesicles which required the use of
Na-cholate. Decreasing the acyl chain length by one carbon (di-
pentadecanoylphosphatidylcholine) did not result in nanodisc
formation.

However, SUVs made of ditridecanoylphosphatidylcholine were
rapidly solubilized. Addition of 5 — 10 % cholesterol (molar) to
DMPC SUVs increased the rate of nanodisc formation an order of
magnitude but had no effect on DPPC SUVs. These results indicate
that acyl chain length is a major factor for apolipoprotein-induced
vesicle solubilization and formation of nanodiscs.

2046-Pos Contributions of Membrane
Insertion and Angular Orientation in the
Interfacial Activation of Phospholipase
A,

Supriyo Ray, Jennifer L. Scott, Suren A. Tatulian
University of Central Florida, Orlando, FL, USA.

Board B161

Phospholipase A, (PLA,) enzymes undergo activation upon binding
to cellular membranes. Interfacial activation is regulated by diverse
factors, including the membrane charge, fluidity, mode of mem-
brane binding (insertion, orientation), as well as allosteric confor-
mational effects. However, relative contributions of these factors
into the complex kinetics of PLA, activation are not well under-
stood. In order to determine the roles of membrane fluidity, charge,
membrane insertion, and orientation in PLA, activation, we have
analyzed relationships between the thermal phase transitions of
membrane lipids, membrane surface charge, membrane insertion of
PLA,, angular orientation, and activity of human pancreatic PLA,.
The temperature dependence of the initial catalytic rate of PLA,
peaks around the lipid phase transition temperature (T,,). High
PLA, activity can be induced by thermal perturbations of the
membrane, such as shifts from higher or lower temperatures to
those close to T,,,. While PLA, activity is several- fold higher against
anionic as compared to zwitterionic membranes, the enzyme shows
little activity even for anionic membranes at temperatures well
below or above T,. Membrane depth-dependent fluorescence
quenching experiments at various temperatures show that despite
dramatic effects of the lipid phase transition on PLA, activity,
membrane insertion of PLA, increases only modestly above Tj,.
Polarized infrared experiments identify a significant change in the
angular orientation of membrane-bound PLA, during the onset of
activity, which corresponds to a transition from a random orientation

to a nearly parallel alignment of helices of PLA, to the membrane
surface. The data show that PLA, activity is promoted by membrane
structural disorder rather than membrane fluidity or the depth of
membrane insertion of the enzyme, and that a transition from a
random to a defined, “productive mode” orientation plays an
important role in the enzyme activity.

2047-Pos The Obesity-Regulating
Peptide BBC1 Interacts with Lipid
Membranes in a Surface Charge-
Dependent Manner

Philip A. Gurnevl, Daniel Harries> ,El Safraiz, Yaniv Lindez,
Deborah Shalev?, Chaim Gilon?, Sergey Bezrukov'
! National Institute of Child Health and Human Development, Bethesda,

MD, USA,
2 Institute of Chemistry, Hebrew University of Jerusalem, Jerusalem, Israel.
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BBCI1 is a synthetic backbone-cyclic peptide (c(Phe(C2)-D-Phe-
Arg- (N2)Trp-Gly-NH,)) designed as a compound mimicking the
naturally occurring neuro-peptide alpha-melanocyte stimulating
hormone that features an Arg-Trp motif. The natural peptide acts
on the human melanocortine-4 receptor involved in obesity and
energy regulation. BBC1 was found to penetrate the intestine by a
trans-cellular mechanism without causing significant membrane
disruption, and is thus considered a member of the unique Intestinal
Penetrating Peptide (IPP) family. We investigate the interaction of
BBC1 with model lipid bilayers. We find that at bath solution
concentrations higher than 60 pM, BBCI produces membrane
instabilities and eventual rupture. The membrane-disrupting activi-
ty of BBCI correlates well with the membrane content of the
charged lipid, DOPS. Addition of peptide to membranes that also
contain the channel-forming peptide gramicidin A or its covalently
linked analogue allowed us to observe the membrane adsorption of
BBCl inreal time. The cyclic peptide interacts with the channel and
produces transient current interruptions. The on-rate of these events
depends linearly on the peptide concentration and scales with the
mole percentage of the charged lipid in the membrane. The mea-
sured off-rate is surface-charge independent. Thus, our results
suggest that the membrane lipid composition plays an important
regulatory role in the physiological activity of the BBCI.

2048-Pos Pi-binding Domains And Their
Interactions With Phosphoinositides
And Other Lipids

Emi Psachoulia, Mark SP Sansom
University of Oxford, Oxford, United Kingdom.

Board B163

The mechanism of interaction of PH domains with PIP,-containing
lipid bilayers remains uncertain. Whilst crystallographic studies
have emphasised PH-IP; interactions, biophysical studies indicate a
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degree of less specific protein/bilayer interactions. We have used
molecular dynamics simulations to characterise the interactions of
the PH domain from phospholipase C-61 with IP3 and with PIP,, the
latter in lipid bilayers and in detergent micelles. Simulations of the
PH domain in water suggest a reduction in protein flexibility when
IP5 is bound. Simulations of the PH domain bound to PIP, in lipid
bilayers indicate a tightening of ligand/protein interactions relative
to the PH/IP; complex, alongside formation of H-bonds between PH
sidechains and lipid (PC) headgroups, and some penetration of
hydrophobic sidechains into the core of the bilayer. Thus, compara-
tive molecular dynamics simulations reveal how a PI-binding
domain undergoes small but significant changes in conformational
dynamics on binding to a PIP,-containing membrane. Related
methodologies will be used to explore the behaviour of other PI-
binding domains, e.g. FYVE, PX, with PI-containing lipid bilayers.

2049-Pos Interaction Of LL-37 With
Model Membrane Systems Of Different
Complexity -Influence Of The Lipid

Matrix Eva Sevcsikl, Georg Pabstl, Sabine Dannerl, Walter
Richterz, Karl Lohner!

Y Austrian Academy of Sciences, Graz, Austria,
2Friedrich—Schiller-University Jena, Jena, Germany.
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Membrane lipid composition influences membrane properties such
as e.g. curvature strain, surface charge and fluidity, which are
important for membrane function. It also modulates the effect of
antimicrobial peptides (AMPs). The paradigm of AMP research is
that the cationic peptides interact preferentially with the negatively
charged bacterial membranes and not with charge neutral host cell
membranes. Therefore, in many studies of AMP/membrane inter-
action, the focal point of consideration is still lipid headgroup
charge. Although model systems must be sufficiently simple to be
able to draw conclusions upon the interaction of lipids and peptides
on a molecular level, the question must be addressed as to how
simple they can be made without losing significance. We studied the
interaction of the human multifunctional peptide LL-37 with single
phospholipid monolayers, bilayers and bilayers composed of binary
lipid mixtures of the four lipid species predominantly used in model
membrane experiments (phosphatidylcholine, phosphatidyletha-
nolamine, phosphatidylserine and phosphatidylglycerol). We found
(1) that the effects on the single lipid monolayers are not comparable
to the effects on the corresponding bilayers, (ii) four different modes
of interaction for LL-37 with bilayers of the four lipids and (iii) that
in the binary lipid mixtures, one lipid generally governs the mode of
lipid/peptide interaction and this is not necessarily the charged one.
Our results suggest that the role of charge in lipid/peptide interaction
has perhaps been overestimated. Although electrostatic attraction is
undoubtedly important for initial binding of the peptide to a
membrane, other lipid properties (such as packing density, the
ability to form intermolecular H-bonds, molecular shape and hy-
drocarbon chain length) play a role at least equal to that of charge in
determining the mode of lipid/peptide interaction.

2050-Pos The Preferential
Reconstitution Of AMPA Receptor
Proteins Into Model Lipid Domains
Studied By Atomic Force Microscopy

Chandra S. Ramanujanl, Nahoko Kasaiz, Kamal Marwahal,
Keiichi Torimitsu?, John F. Ryan'

Y University of Oxford, Oxford, United Kingdom,
2 NTT Basic Research Laboratories, Atsugi, Japan.
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We report atomic force microscopy (AFM) measurements of the
neuroreceptor a-amino-3-hydroxy-5-methyl-4-isoxazole propionic
acid (AMPA), one of the most common membrane receptor proteins
found in the central nervous system (CNS). AMPA receptors are
implicated in long term potentiation, a process thought to underlie
learning and memory, with up-regulation of AMPAR numbers in the
post-synaptic membrane possibly being a key component of this
process. In this work we have investigated the dependence of protein
reconstitution in model membranes on lipid composition.

We reconstituted purified AMPA receptors into a model lipid
system consisting of a mixture that makes up approximately 60% of
the synaptic membrane. The mixture forms two distinct domains
when immobilised on mica: a high domain (HD) at 7nm and a low
domain (LD) at Snm. We find that the receptors preferentially insert
into the HD, while protein that inserts into the LD has a significantly
larger protrusion from the membrane. These observations are
consistent with hydrophobic matching.

The lateral extent of the lipid domains is typically ~100nm, so
they have structural similarities with the lipid rafts observed to occur
in synaptic membranes, albeit with much simpler composition.
These rafts are loci for insertion of receptor proteins and are believed
to act as signalling platforms that organize and compartmentalize
neurotransmitter receptors to either enhance or inhibit signalling in
CNS synapses. Dynamic AFM measurements reveal information
about the mobility of receptors within and between domains which
may shed light on this process.

2051-Pos Membrane Tubulation by BAR
Domains

Ying Yin, Anton Arkhipov, Zhongzhou Chen, Klaus
Schulten
Beckman Institute, UIUC, Urbana, IL, USA.

Board B166

Living cells are characterized by intricately curved internal mem-
branes forming organelles that facilitate cellular processes. During
the cell life cycle the membrane curvature is sculpted by proteins
that act on a nanometer scale, but through concerted action produce
cell scale, i.e., micrometer, shapes. We investigate the molecular
mechanisms underlying the sculpting process, focusing on a ubiq-
uitous class of membrane-bending proteins, BAR domains, which
shape cellular membranes by acting on membrane surfaces. Em-
ploying descriptions on four scales (all-atom, residue-based coarse-
graining, shape-based coarse-graining, and continuum mechanics),
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we demonstrate how BAR domains transform an initially flat
membrane into a tubular structure. All-atom molecular dynamics
simulations of an individual BAR domain reveal local sculpting;
from the results we derive coarse-graining descriptions at two
different resolutions, leading to a 200 nanometer-20 microsecond
simulation of tube formation. The latter simulation is captured into a
mathematical model that is based on continuum mechanics. The
results of our study offer a detailed picture of the development of
cellular structures through the concerted action of BAR domains.

2052-Pos The Maturation of Human
High-Denisty Lipoprotein Particles:
Conversion of Disks to Spheres

Amy Y. Shih, Stephen G. Sligar, Klaus Schulten
University of Illinois at Urbana-Champaign, Urbana, IL, USA.

Board B167

High-density lipoproteins (HDL) are protein-lipid particles that
circulate in the blood, collecting cholesterol from peripheral tissues
and transporting them either to the liver for excretion or to steroidal
tissues for use in hormone biogenesis. Apolipoprotein A-I, the
major protein component of HDL, is synthesized in the liver and
intestines and excreted into the blood, initially forming a particle
depleted in lipid. The efflux of lipids and cholesterol from peripheral
tissues results in the formation of nascent discoidal particles. The
continued loading of lipids and cholesterol and the conversion of
cholesterol to esterified cholesterol results in the formation of
spherical particles. These spherical particles are the circulating
form of HDL and continue to grow in size by accumulating
additional lipid and cholesterol molecules. The process by which
cholesterol and cholesterol esters are removed from the vasculature
is critical for understanding the origin of health benefits attributed to
higher circulation of HDL, the “good cholesterol”, and in the
development of drugs to alter lipoprotein populations. Previous,
all-atom and coarse-grained molecular dynamics simulations as
well as experimental findings have focused on the structure and
assembly of model discoidal HDL particles. For the first time, the
assembly of discoidal HDL particles from an initially disordered
assembly of proteins and lipids was observed and found to proceed
in two broad steps; aggregation of proteins and lipids driven by the
hydrophobic effect followed by the optimization of the protein
arrangement driven by specific protein-protein interactions. Molec-
ular dynamics is now being used to investigate the structural
transformations resulting from the addition of cholesterol and
cholesterol esters to discoidal HDL, leading to the formation of
spherical particles.

Research supported by NIH RO1-GM33775 (SGS), and RO1-
GMO067887 and P41-RR05969 (KS).

2053-Pos a-Synuclein Selectively Binds
To Anionic Phospholipids In Liquid-
disordered Domains

Martin T. Stoeckl, Patricia Fischer, Andreas Herrmann

Humboldt University, Berlin, Germany.

Board B168

The development of Parkinson’s disease (PD) is accompanied with
the loss of dopaminergic neurons. Although the mechanisms leading
to the death of these cells are still unclear, several genes have been
identified which are associated with the development of inheritable
monogenic forms of the disease. For the gene a-synuclein three
disease related missense mutations have been discovered. In addi-
tion amyloid fibrils formed from o-synuclein can be found in protein
deposits typical for the PD.

Previous studies indicate that binding of a-synuclein to mem-
branes is critical for its physiological function and the development
of PD. We have investigated the association of fluorescence-labeled
a-synuclein variants with different types of giant unilamellar ve-
sicles (GUVs) using confocal microscopy. We found that o-synu-
clein binds with high affinity to anionic phospholipids, when they
are embedded in a liquid-disordered as opposed to a liquid-ordered
environment. This indicates that not only electrostatic forces but
also lipid packing and hydrophobic interactions are critical for the
association of o-synuclein with membranes in vitro. When com-
pared to wild-type o-synuclein, the disease-causing o-synuclein
variant A30P bound less efficiently to anionic phospholipids, while
the variant E46K showed enhanced binding. This suggests that the
natural association of a-synuclein with membranes is altered in the
inherited forms of PD.

2054-Pos Surface Association of the GM2
Activator Protein with Bilayers at Acidic
pH: Investigations with SDSL. EPR,
Fluorescence Spectroscopy and ITC

Gail E. Fanucci, Yong Ran, Jordan D. Mathias, Stacey-Ann
Benjamin, Janetricks Chebukati

University of Florida, Gainesville, FL, USA.
Board B169

Ganglioside catabolism is a vital cellular process which occurs in
the acidic lysosomal compartments of cells. Accessory proteins, like
the GM2 Activator Protein (GM2AP), are required for exohydro-
lases to degrade gangliosides containing short oligosaccharide head
groups. GM2AP is believed to bind and possibly extract GM2 from
intralysosomal vesicles, given the appropriate lipid composition.
However, very little is known about the binding interactions or the
membrane-bound orientation GM2AP. Our research combines a
variety of biophysical techniques to probe how GM2AP interacts
with lipid bilayers as a function of pH, lipid composition and vesicle
size. Results from SDSL EPR and intrinsic TRP fluorescence
indicate that GM2AP interacts with POPC under acidic conditions
with a surface associated orientation where the putative membrane
binding loops do NOT penetrate into the surface. Surprisingly,
results for POPC-GM2 vesicles indicate less penetration of the
hydrophobic putative membrane binding loops. Results from real
time and static FRET, SDSL EPR power saturation and ITC will be
presented and discussed in terms of the effects variables such as
vesicle size and composition have upon bilayer partitioning, kinet-
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ics of binding and orientation of binding. These findings are then
related to the biological function of GM2AP.

2055-Pos PI-Specific Phospholipase C
Binding to Mixed Component Vesicles
Analyzed by FCS

Mingming Pu', Xiaomin Fang®, Mary F. Roberts', Anne
Gershenson®

! Boston College, Chestnut Hill, MA, USA,
2 Brandeis University, Waltham, MA, USA.

Board B170

Phosphatidylinositol-specific phospholipase C (PI-PLC) is a secret-
ed bacterial protein that often aids in infectivity of the organism.
Characterizing interfacial binding of Bacillus thuringiensis PI-PLC
(highly homologous to the B. anthracis PI-PLC) to membranes is
critical for understanding PI-PLC activity. Protein binding experi-
ments also aid in the interpretation of high resolution NMR field
cycling studies, used to monitor changes in phospholipid dynamics,
arising from PI-PLC binding to small unilamellar vesicles (SUVs).
Fluorescence correlation spectroscopy (FCS) was used to measure
the affinity of PI-PLC for SUV's composed of anionic phospholipids
and increasing mole fractions of the activating, zwitterionic phos-
pholipid phosphatidylcholine (PC). The anionic phospholipids
(phosphatidylmethanol (PMe), phosphatidylserine (PS), phospha-
tidylglycerol (PG), and phosphatidic acid (PA)) act as competitive
inhibitors of PI-PLC. FCS experiments indicate that PC binding is
separate from anionic lipid binding, and that PC and anionic
phospholipids synergistically enhance the affinity of PI-PLC for
vesicles. PI-PLC binds poorly to anionic surfaces at physiological
NaCl concentrations while addition of PC, up to 80% mole fraction,
increases PI-PLC affinity for SUVs. At PC concentrations above
80%, PI-PLC binding weakens. Interestingly, PI-PLC enzymatic
activity does not directly correlate with vesicle binding. The opti-
mum activity is achieved at low mole fractions of PC (10%) and
starts to drop when PC is over 60% where vesicle binding is still
tight. At very high PC content PI-PLC binding is weaker, consistent
with a synergistic effect of both lipids in anchoring the enzyme to
bilayers for processive catalysis.

2056-Pos Binding of Anionic Lipids to at
Least Three Non-annular Sites on the
Potassium Channel KcsA is Required for
Channel Opening

Phedra Marius, Michele Zagnoni, Mairi E. Sandison, J M.
East, Hywel Morgan, Anthony G. Lee

University of Southampton, Southampton, United Kingdom.

Board B171

As well as the annular or boundary lipids that surround the trans-
membrane surface of the potassium channel KcsA from Strepro-
myces lividans, X-ray crystallographic studies have detected one

anionic lipid molecule bound at each protein-protein interface in the
homotetrameric structure, at sites referred to as non-annular sites.
The binding constant for phosphatidylglycerol at the non-annular
sites has been determined using fluorescence quenching methods
with a mutant of KcsA lacking the normal three lipid-exposed Trp
residues. Binding is weak, with a binding constant of 0.42 £ 0.06 in
units of mol fraction, implying that the non-annular sites will only be
~ 70 % occupied in bilayers of 100 % phosphatidylglycerol.
However, the non-annular sites show high selectivity for anionic
lipids over zwitterionic lipids, and it is suggested that a change in
packing at the protein-protein interface leads to a closing of the non-
annular binding site in the unbound state. Increasing the anionic
lipid content of the membrane leads to a large increase in open
channel probability, from ~ 2.5 % in the presence of 25 mol %
phosphatidylglycerol to ~ 62 % in 100 mol % phosphatidylglycerol.
The relationship between open channel probability and phosphati-
dylglycerol content shows cooperativity. The data are consistent
with a model in which three or four of the four non-annular sites in
the KcsA homotetramer have to be occupied by anionic lipid for the
channel to open. The conductance of the open channel increases
with increasing concentration of anionic lipid, an effect possibly due
to effects of anionic lipid on the concentration of K* close to the
membrane surface.

2057-Pos Complex Formation and
Activation of Coagulation Factors at the
Surface of Negatively Charged
Membranes

Y Zenmei Ohkubo, Zhijian Huang, Emad Tajkhorshid

Department of Biochemistry, Beckman Institute, and Center for Biophysics
and Computational Biology, University of lllinois at Urbana-Champaign,
Urbana, IL, USA.

Board B172

Binding of coagulation factors to negative areas of cellular mem-
brane is a key step in blood clotting cascade. In particular, associa-
tion of factor VIIa (FVIIa) and tissue factor (TF) at the surface of the
membrane results in an increase of the catalytic activity of FVIIa by
seven orders of magnitude. While the structure of the FVIIa/TF
complex is available, the mechanism of such a significant accelera-
tion is unknown. Here we employ computational methodologies to
investigate:

1. the binding characteristics of the membrane-binding domain
(the GLA domain) of FVIIa and prothrombin (PT), and the
molecular basis of their different membrane binding affinities;

2. the mediatory role of anionic phospholipids in association and
complex formation of FVIla and TF; and

3. the mechanism for the enhanced catalytic rate.

Our recent model of the membrane-bound GLA domain of FVIIa
was adopted to construct membrane-bound models of PT, FVIIa, TF,
and the FVIIa/TF complex. All systems were equilibrated for at least
several tens of nanoseconds in their natural environment. Specific
structural features, including increased flexibility of the -loop of the
GLA domain, which results in an increased exposure of structurally
bound Ca** ions to negative lipids, and key sequence variations in PT
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were identified as the main mechanisms by which PT exhibits
significantly stronger membrane binding than FVIla. The mem-
brane-bound model of the FVIIa/TF complex reveals previously
unidentified direct contacts between soluble TF and the membrane
(other than those mediated by the known membrane inserting do-
main). Such contacts have direct implications in the activation mech-
anism. The differences in fluctuation modes of the free and FVIla-
complexed forms of TF in solution were used to explain the mecha-
nism of the enhanced catalytic activity of FVII upon binding to TF.

2058-Pos Effects Of Membrane-binding
Peptides In The Local And Global
Curvature Of Lipid Membranes

Beatriz E. Burrola Gabilondol, Ruibai Luoz, Erin Rerichal,
Paul A. Randazzo?, Wolfgang Losert’

! University of Maryland, College Park, MD, USA,
2 National Cancer Institute, Bethesda, MD, USA

Board B173

ASAP1 is part of the protein machinery that alters membranes and
the actin cytoskeleton in cellular structures, called invadopodia,
thought to mediate invasion of mammary cell carcinoma and uveal
melanoma. The molecular mechanisms by which ASAPI1 contri-
butes to these structures are not well identified. ASAP1 has two
known activities. One is to induce the hydrolysis of GTP that is
bound to the protein Arf. This activity depends on the Arf GTPase-
activating (GAP) and PH domains, which the protein contains. The
second activity is to deform lipid bilayers into tubules. Large
Unilamelar Vesicles form tubular structures protruding toward the
outside upon addition of ASAP1 to the medium.

First, we developed a consistent model for the GAP activity. We
have defined several reaction schemes, some including intermediate
steps sensitive to changes in enzyme activation. Using computa-
tional tools, we solve the system of ODEs that describe these
schemes and compare the model predictions to data obtained from
kinetics experiments, done in the presence of lipid bilayers. We find
that, although hysteretic reaction schemes are better than linear
ones, equations that do not take into account the interaction of
protein with the lipid bilayer are not an adequate fit for the data.

As anext step, we test the hypothesis that GAP activity is related
to the mechanical activity, developing assays using laser tweezers
on a confocal microscope to directly correlate the binding of
curvature sensing proteins with local membrane curvature and
membrane tension.

2059-Pos Cholera Toxin Penetration and
Induced Phase Transformations in Lipid
Membranes

Chad E. Miller', Jarek Majewskj], Erik B. Watkins', Tonya
L. Kuh!?

' Los Alamos National Laboratory, Los Alamos, NM, USA,
2 University of California, Davis, Davis, CA, USA.

Board B174

Cholera toxin is highly efficient in taking over host organisms. To
reap its destructive effects on the cell, these toxins must bind to and
infiltrate the cellular membrane, a specialized and controlled barrier.
The mechanism by which cholera toxin crosses the membrane
remains unresolved. Using x-ray reflectivity and grazing incidence
diffraction, we were able to monitor the binding of each toxin,
observe perturbations to the packing of the lipid molecules, and gain
clues as to how they penetrate into the lipid membranes. Grazing
incidence x-ray diffraction revealed the coexistence of two mono-
layer phases after toxin binding. The first was identical to the
monolayer before toxin binding. In regions where toxin was bound,
asecond membrane phase exhibited a decrease in order as evidenced
by a larger area per molecule and tilt angle with concomitant
thinning of the monolayer. These results demonstrate that cholera
toxin binding induces the formation of structurally distinct, less
ordered domains in gel-phases. Furthermore, the largest decrease in
lateral order to the monolayer occurred at low pH, supporting a low
endosomal pH in the infection pathway.

2060-Pos Interactions Between Profilin
And Polyphosphatidylinositol Lipids

Pierre D.J. Moensl, Kannan Krishnanl, Luis A. Bagatolli2

' The University of New England, Armidale, NSW, Australia,
2 University of Southern Denmark, Odense, Denmark

Board B175

Profilin is a small (12—15 kDa) actin binding protein. Profilin is also
involved in the signaling pathway linking receptors in the cell
membrane to the microfilament system within the cell. Profilin is
thought to play critical roles in this signaling pathway through its
interaction with polyphosphoinositides (PPI). To date, profilin’s
interaction with PPI has only been studied in micelles or small
vesicles. Profilin binds with high affinity to small clusters of
phosphatidylinositol (4,5) bis-phosphate [PI(4,5)P,] molecules. In
this work, we investigated the interactions of profilin with sub-
micellar concentrations of PI(4,5)P, and PI(3,4,5)P5. Fluorescence
anisotropy was used to determine the relevant dissociation constants
for binding of sub-micellar concentrations of fluorescently labeled
PPI lipids to profilin and we show that these are significantly
different from those determined for profilin interaction with mi-
celles or small vesicles. Despite the low affinity for submicellar
concentration of PI(4,5)P,, profilin was shown to bind to Giant
unilamellar vesicles in presence of 1% mole fraction of P1(4,5)P,
Forster Resonance Energy Transfer experiments indicate that pro-
filin is able to recruit adjacent PI(4,5)P, molecules after initial
interaction with the GUV membrane. The implications of these
findings are discussed.
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2061-Pos Single Molecule Kinetics of
ENTH Binding to Lipid Membranes

Sharon Rozovsky], Martin  B.
Sondermannz, Jay T. Groves!

" University of California, Berkeley, Berkeley, CA, USA,
2 Cornell University, Ithaca, NY, USA.

Board B176

Forstner' , Holger

Transient recruitment of proteins to membranes is a fundamental
mechanism by which the cell exerts spatial and temporal control
over protein localization and interactions. Thus the specificity and
kinetics of peripheral proteins’ membrane-residence are an attribute
of their function and reactivity. While bulk measurements can
quantify average properties of these important protein-membrane
associations, they are unable to delineate the details of their
underlying mechanism. In here, we report direct visualization of
protein-membrane interactions of a representative membrane tar-
geting protein module - the Epsin N terminal homology (ENTH)
domain. The use of simple model membranes (i.e. a fluid lipid
bilayer deposited on a silica) allows precise control over the
membrane physio-chemical properties as well as unprecedented
details of membrane integrity during the measurements. Single
binding events of the ENTH protein to lipid bilayers was imaged
by total internal reflection fluorescence microscopy to discriminate
bound and unbound protein. Subsequent single fluorophore tracking
permits us to build up distributions of residence times. We report
ENTH dissociation rate for various membrane compositions.

2062-Pos Investigating And Modeling
Possible Mechanisms By Which Healthy
Cell Membranes Become Resistant To
Hydrolysis By Secretory Phospholipase
A2

Jennifer Nelson, Christa S. Ellis, Leslie Robertson, John D.
Bell

Brigham Young University, Provo, UT, USA.
Board B177

Secretory phospholipase A2 (sPLA2) behaves differently toward
the membranes of healthy cells compared to those of damaged or
dying cells. The enzyme catalyzes rapid and sustained hydrolysis of
compromised cells consistent with a simple catalytic mechanism. In
contrast, when healthy cells are incubated with sPLA2, they become
resistant to hydrolytic attack as manifest by three unusual observa-
tions: First, hydrolysis is transient and represents only a small
fraction of the total membrane phospholipid content. Second,
subsequent addition of sPLA?2 fails to generate additional product.
Third, the apparent potency of the enzyme to cause the membrane to
be refractory is much greater than the potency for catalyzing
hydrolysis. The mechanism responsible for this resistance has not
yet been identified. Using Monte Carlo and direct analytical meth-

ods, we have developed a model capable of explaining all three of
these observations. The model requires two salient elements: only a
small pool of phospholipids in the healthy cell membrane is
available for catalysis by sPLA2, and hydrolyzed phospholipids
are re-acylated and restored very slowly to the accessible pool. The
requirement for initial hydrolysis (as opposed to the simple physical
presence of the enzyme as previously thought) was confirmed
experimentally. The model also predicts that total substrate, reacy-
lation rate, and the return rate of phospholipids to the membrane
should all be constant as enzyme concentration is varied. This
prediction was tested by quantitative analysis of hydrolysis time
courses at varied enzyme concentrations. Lastly, initial experiments
with a fluorescent probe, merocyanine 540 suggest that resistance
may also involve physical changes to the membrane beyond the
kinetic mechanisms hypothesized in the model.

Interfacial Protein-Lipid Interactions, Peptides

2063-Pos Interaction of Bactenecin with
1,2-dipalmitoyl-sn-glycero-3-
Phosphocholine Monolayers at the Air-
Water Interface

Ana Bertha Lopez-Oyama, Maria G. Burboa, Luis E.
Gutiérrez-Millan, José L. Marin, Miguel A. Valdés

Universidad de Sonora, Hermosillo, Mexico.

Board B178

We show results of the interaction of the antimicrobial peptide
bactenecin and  1,2-dipalmitoyl-sn-glycero-3-phosphocholine
monolayers (DPPC) at the air/water interface. We investigated the
role of different salt solutions in the subphase on the structure and
elastic properties of Bactenecin/DPPC monolayers. Bactenecin
interacting with DPPC monolayers change the equilibrium phase
LC-LE of DPPC monolayers, depending on the ionic strength and
salt type in the subphase. BAM images were obtained in the
expansion compression cycles to visualize the Bactenecin-DPPC
interaction. AFM images were performed for Bactenecin/DPPC
monolayers, where the Bactenecin domains are shown, surrounded
by DPPC molecules. We also performed circular dichroism mea-
surements to obtain some information about the peptide conforma-
tion in solution and on Langmuir-Blodgett films. Ellipsometry
experiments gave us some information of he peptide penetration
into DPPC monolayer by measuring the growing of the monolayer
size.

2064-Pos The Role of Lipids for the
Functional Integrity of Porin

Filiz Korkmaz', Stefan Koster®, Ozkan Yildiz>, Werner
Kﬁhlbrandtz, Werner Mintele'

' J.W. Goethe Universitaet, Frankfurt am Main, Germany,
> Max Planck Institut of Biophysics, Frankfurt am Main, Germany.



