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BP 26.1 Thu 17:00 Poster B
Photokinetics and photostability of fluorescent dyes —
eBABETTE HINKELDEY, GREGOR JUNG, and ALEXANDER SCHMITT —
Biophysical Chemistry, Saarland University, Building B2.2, D-66123
Saarbriicken, Germany

In biophysical applications, Fluorescence Correlation Spectroscopy
(FCS) has become a well established method to investigate the pho-
tokinetics of fluorescent dyes. In combination with fluorescence life-
time measurements calculation of singulet and triplet state parameters
is possible.

Yet a quantitative description of the photostability cannot easily be
achieved by applying the FCS technique.Therefore a flow cytometric
setup is used, where by means of a microcapillary and an electric field
the dye molecules are forced into a specific direction. This leads to the
possibility to observe the same molecule twice.

We expect to obtain a precise prediction of the average number of
excitation cycles before photodegradation in dependence of the exci-
tation intensity. Thus, combination of both techniques allows a more
detailed understanding of fluorescence properties.

BP 26.2 Thu 17:00 Poster B
Solvent and lipid self-dynamics of hydrated lipid-bilayers. —
oF'LORIAN KARGL, PETER BERNTSEN, CHRISTER SVANBERG, and JAN
SWENSON — Department of Applied Physics, Chalmers University of
Technology, SE-41296 Géteborg, Sweden

We report on the microscopic dynamics of a lipid-bilayer system that is
hydrated with approximately nine water molecules per lipid molecule.
The system was investigated by means of quasielastic neutron scatter-
ing (QENS). To independently study the water, the acyl-chain and the
polar headgroup motion, selective deuteration was used. We discuss
the temperature dependence of the elastic amplitudes measured for
motions parallel and perpendicular to the bilayers in the range of 50
K to 310 K. Moreover, the g-dependence of the relaxation processes
on time-scales of 10 ps to 100 ps are studied at 290 K, a temperature
that is just below the gel to fluid transition. The neutron scattering
data is compared to recently performed dielectric measurements that
accessed the relaxation dynamics over eight decades in frequency and
for a large range of temperatures [1].

[1] P. Berntsen, C. Svanberg, and J. Swenson (in preparation)

BP 26.3 Thu 17:00 Poster B
X-ray radiation-damage studies of regular bacterial surface
layers — e ANDREAS KADE — TU-Dresden, Dresden, Deutschland

We report x-ray radiation-damage investigation of the regular surface
layer of Bacillus sphaericus NCTC 9602 using a photoemission electron
microscope. The purpose of this work is to provide current perspec-
tives on spectroscopic studies of the simplest biomembranes existing
in nature. Here, measurements show the decrease in the C-O and C-N
bond density as measured by near-edge x-ray absorption fine structure
spectroscopy at the C 1s, N 1s and O 1s excitation thresholds. We
found the critical dose for C-O and C-N breaking. The increase in the
C-C bond density corresponds to the damage of the other bonds. Fur-
thermore we show the rearrangement of the bond constituents after
the radiation damage.

BP 26.4 Thu 17:00 Poster B
Curvature-mediated interactions between membrane-bound
particles—analytical results — eMARTIN MICHAEL MULLER?,
MAaRKUS DESERNO', and JEMAL GUVEN? — 'Max Planck Institute
for Polymer Research, Ackermannweg 10, D-55128 Mainz, Germany
— 2Instituto de Ciencias Nucleares, UNAM, Apdo. Postal 70-543,
04510 México D. F., Mexico

Membrane-bound particles may interact with each other via the de-
formations they impose in the lipid bilayer. As the intrinsic nonlin-
earity of the problem makes it virtually impossible to calculate these
interactions analytically, one is typically forced to restrict to linear
approximations of the energetics. In some cases this is, however, not
necessary.

In this talk, several exact results will be presented that do not rely
on any linearizations such as a small gradient assumption. Surface
stress and surface torque tensor offer a possibility to determine how
the particles interact. Especially for the case of two membrane-bound

Location: Poster B

cylinders (the “1D problem”), that approach can be combined with
profile calculations to extract numbers for the strength of interaction.

BP 26.5 Thu 17:00 Poster B
Curvature coupled diffusion of an inclusion in a fluctuating
membrane — eSTEFAN LEITENBERGER, ELLEN REISTER-GOTTFRIED,
and UDO SEIFERT — II. Institut fiir Theoretische Physik, Universitéat
Stuttgart, Pfaffenwaldring 57 /111, 70550 Stuttgart

We analyse the lateral diffusion of an inclusion along a fluctuating
membrane. The inclusion interacts with the membrane shape via the
local curvature. We derive equations of motion for the membrane
dynamics and the projected motion of the inclusion. With these equa-
tions and neglecting the influence of the inclusion on the membrane
dynamics we calculate the diffusion coefficient of the inclusion. In or-
der to probe the analytical results and to overcome approximations of
the analytical calculations, we set up a simulation that also neglects
the effects of the inclusion on the membrane dynamics. Comparing
the results we find that the diffusion coefficients achieved in the sim-
ulations are smaller than the analytical ones. In the calculations it
is necessary to average over all possible forces acting on the particle
at each lattice site, independently of the actual particle position while
the simulations correctly average the force correlations along the par-
ticle trajectory. If the diffusing particle remains close to positions on
the membrane that are energetically favourable the force correlation
function will be reduced compared to the situation when the particle
is at some random position. The detailed investigation of the force
correlation function indicates that the inclusion generally follows an
energy minimum on the membrane. This explains the difference be-
tween analytical calculations and simulations.

BP 26.6 Thu 17:00 Poster B
Fluorescence Lifetime Imaging of NAD(P)H in MING6-cells -
Information about cellular metabolism — eSTEFAN DENICKE!,
RaLuca NiesNerR!, BULENT PEKER!, INGO RUSTENBECK?, and KARL-
HeINZ GERICKE! — lInstitut. f. Physikalische und Theoretische
Chemie, Hans-Sommer-Strafle 10, 38106 Braunschweig, Germany —
2Inst. f. Pharmakologie und Toxikologie, TU Braunschweig, Mendel-
sohnstrafle 1, 38106 Braunschweig, Germany

In recent years Fluorescence Lifetime Imaging (FLIM) has been in-
creasingly applied to biomedical problems since they provide additional
information compared to intensity measurements. NADPH and NADH
are important indicators for cellular metabolism. Since both are fluo-
rescent molecules, it is possible to use FLIM as a non-invasive, nonla-
beling technique. NADPH occurs in a free and a protein-bound state
in the cell. Both states display different fluorescence lifetimes. Immor-
talised pancreatic beta-cells (MING6-cells) were treated with various
glucose concentrations and the ratio of free and metabolised NADPH
was determined by analysing the cumulative fluorescence decay via a
noniterative biexponential method. The calculation time can be de-
creased by more than an order of magnitude compared to iterative
analyses. All experiments were performed on a two-photon laser scan-
ning microscope with FLIM in the time-domain.

BP 26.7 Thu 17:00 Poster B
Mechanical limits of viral capsids — eMATHIAS BUNEMANN and
PETER LENZ — Fachbereich Physik, Philipps-Universitdt Marburg, D-
35032 Marburg

Viral shells are extremely stable nano-containers. They are able to
sustain internal pressures of ~ 50atm [1] as well as point forces up to
~ 1nN [2]. We have numerically studied the stability of viral capsid
in terms of a single dimensionless parameter, the Féppl-von-Karman
(FvK) number y. We are able to attribute the experimentally observed
bimodal distribution of spring constants to the geometry of viral cap-
sids. A criterion for capsid breakage is defined, which explains well the
experimentally observed rupture. From our numerics, we find a 72/3
dependence of the rupture force for spherical viruses. The influence of
internal pressure on the stability of capsids is analyzed. Finally, we
suggest a method for determining the spatial distribution of protein
binding potentials from the spatial distribution of rupture events.

(1] D.E. Smith et al. Nature 413:748 (2001) [2] I.L.Ivanovka et
al., PNAS 101(20):7600 (2003), J.P.Michel et al., PNAS 103(16):6184
(2006)



Thursday

BP 26.8 Thu 17:00 Poster B
Computational Study on the Formation of Membrane Pro-
trusions by Actin Polymerization — eMATHIAS BUNEMANN and
PETER LENZ — Fachbereich Physik, Philipps-Universitat Marburg, D-
35032 Marburg

Actin networks are essential for a living (eukaryotic) cell. They build
up the cytoskeleton thus giving the cell structure. Since actin fila-
ments can polymerize and depolymerize these structures are highly
dynamical. Their morphology is strongly influenced by interactions
with various linking proteins. Actin-polymerization provides a mech-
anism to deform the cell membrane and to allow the cell to move [1].
In numerical simulations we have analyzed the growth dynamics of
actin networks in confining geometries. We are able to calculate the
polymerization-induced forces on obstacles. In particular, for filament-
induced membrane protrusions we make predictions of the dependence
of the growth velocity on polymerization rate and actin concentration.

[1] H. Miyata et al., PNAS 96:2048 (1999), V.C. Abraham et al.,
Biophys.J. 77:1721 (1999)

BP 26.9 Thu 17:00 Poster B
RNA Unzipping in Nanopores Driven by Variable Forces —
eTHOMAS ScHOTZ!, RALF BUNDSCHUH?, and ULRICH GERLAND® —
L Arnold Sommerfeld Center for Theoretical Physics (ASC) and Cen-
ter for Nanoscience (CenS), LMU Miinchen, Germany — ?Department
of Physics, The Ohio State University, Columbus, U.S.A. — 3Institute
for Theoretical Physics, University of Cologne, Koln, Germany

We study a theoretical model for voltage-driven translocation of struc-
tured RNA molecules through nanopores so narrow that only single
strands can pass through. We focus on the sequence-dependent un-
zipping behaviour when the applied voltage is increased at a constant
loading rate (voltage ramp), as in recent experiments with a single
DNA-hairpin [1]. In order to describe the simultaneous, coupled dy-
namics of translocation and of the base-pairing patterns on each side of
the pore, we apply a kinetic Monte Carlo scheme. Within this model,
we determine the distribution of translocation times for different load-
ing rates and sequences.

[1] Mathé, J., H. Visram, V. Viasnoff, Y. Rabin, and A. Meller (2004)
Nanopore Unzipping of Individual DNA Hairpin Molecules. Biophys.
J. 87, 3205-3212.

BP 26.10 Thu 17:00 Poster B
Observation of nanoparticle uptake in living cells by sin-
gle particle tracking — eNADIA RUTHARDT!, KARLA DE BRUIN!,
KEVIN BRAECKMANS2, ERNST WAGNER?®, and CHRISTOPH BRAUCHLE!
— 1Department Chemie und Biochemie and Center for NanoScience
(CeNS), Ludwig-Maximilians Universitdt Miinchen, Butenandtstr. 5-
13, D-81377 Miinchen, Germany — 2Laboratory of General Bio-
chemistry and Physical Pharmacy, Faculty of Pharmaceutical Sci-
ences, Ghent University, Harelbekestraat 72, B-9000 Ghent, Bel-
gium — 3Pharmaceutical Biology-Biotechnology, Department of Phar-
macy, Ludwig-Maximilians-Universitat, Butenandtstr. 5-13, D-81377
Miinchen, Germany

Nanoparticles consisting of DNA complexed by cationic polymers
(polyplexes) can be used as non-viral vectors for gene transfer into
cells and are an important candidate for gene therapy. To enhance cell
targeting, PEI polyplexes with a PEG shield were functionalized with
EGF (epidermal growth factor) for specific binding to the EGF recep-
tor on the cell surface. By using highly sensitive fluorescence wide-field
microscopy, single particle tracking was performed to generate trajec-
tories of the uptake dynamics into living cells. Typically, three types
of particle motion were observed: (1) a phase of immobility and slight
drift; (2) a diffusive movement in the cytoplasm; and (3) directed mo-
tion along microtubules. EGF+ particles are internalized up to 100%
within 10-15 minutes whereas PEI particles show internalization to a
much lesser extend.

BP 26.11 Thu 17:00 Poster B
EMCCD-based spatially and spectrally resolved fluorescence
correlation spectroscopy — eMARKUS BURKHARDT, JONAS RIES,
and PETRA SCHWILLE — Biophysics/ BIOTEC/ TU Dresden, Tatzberg
47-51, 01307 Dresden, Germany

Fluorescence Correlation Spectroscopy (FCS) is based on time depen-
dent fluorescence intensity fluctuations of labeled biomolecules as they
enter and leave a diffraction-limited optical detection volume. From
simple autocorrelation analysis, concentrations, diffusion and binding
coefficients are easily obtained.

Spectral and spatial cross-correlation enhances the sensitivity and
accuracy of FCS measurements to determine exact concentrations of
interacting partners and to obtain absolute diffusion coefficients, re-
spectively. Both tasks can conveniently be performed employing an
electron multiplying CCD camera for detection of the fluorescence sig-
nal. Applying different readout modes of the CCD enhances the data
acquisition speed and therefore the time resolution needed for FCS.

We demonstrate spatial cross correlation with different focal geome-
tries as well as spectrally resolved FCS using EMCCD-based detection.

BP 26.12 Thu 17:00 Poster B
Molecular motor-induced instabilities and crosslinkers de-
termine biopolymer organization — eDaAvID SMITH!, FALKO
ZIEBERT2?, WALTER ZIMMERMANNZ, and Joser KAis! — 1University
of Leipzig, Institute for Soft Matter Physics, Leipzig, Germany —
2Universitat Bayreuth, Theoretische Physik, Bayreuth, Deutschland

All eukaryotic cells rely on the active self-organization of protein fil-
aments to form a responsive intracellular cytoskeleton. The need
for motility and reaction to stimuli additionally requires pathways
that quickly and reversibly change cytoskeletal organization. While
thermally-driven order-disorder transitions are, from the viewpoint of
physics, the most obvious method for controlling such organization, the
timescales necessary for effective cellular dynamics would require tem-
peratures exceeding the physiologically viable temperature range. We
report a mechanism whereby myosin II can cause near-instantaneous
order-disorder transitions in reconstituted cytoskeletal actin solutions.
When motor-induced filament sliding diminishes, the actin network
structure rapidly and reversibly self-organizes into various assemblies.
Addition of stable crosslinkers was found to alter the architecture of
ordered assemblies. These isothermal transitions between dynamic
disorder and self-assembled ordered states illustrate that the inter-
play between passive crosslinking and molecular motor activity plays
a substantial role in dynamic cellular organization.

BP 26.13 Thu 17:00 Poster B
Single molecule studies of eukaryotic transcription using
optical tweezers — eADAM MUSCHIELOK!', JOANNA ANDRECKA!,
FLORIAN BRUCKNER?!, PATRICK CRAMER?*!, and JENS MICHAELIS!
— IDepartement Chemie und Biochemie, Ludwig-Maximilians-
Universitit Miinchen, Deutschland — 2Gene Center Munich, Ludwig-
Maximilians-Universitdt Miinchen, Deutschland

Our goal is to study the molecular mechanisms of the eukaryotic tran-
scription process. Therefore we monitor the activity of single RNA
Polymerase II (RNAP) molecules during RNA elongation using opti-
cal tweezers. We are interested in the elongation process and in the
effects of transcription cofactors on RNAP activity.

We present preliminary data together with simulations to discuss
the data analysis.

BP 26.14 Thu 17:00 Poster B
Counterion Dynamics at Charged Polymers: A Study of
Electrophoresis — eSEBASTIAN F1scHER!, ALI NaJil2, and ROLAND
NETz! — !Physik Department, Technische Universitit Miinchen, D-
85748 Garching, Germany — 2Department of Chemistry and Biochem-
istry, University of California, Santa Barbara, CA 93106-9510, USA

Using the Brownian Dynamics simulation technique, we investigate
the electrophoretic response of an infinitely long polyelectrolyte chain
and its neutralizing counterions with respect to an external electric
field. For large Manning parameters the well-known phenomenon of
counterion condensation at long charged polymers tends to decrease
the electrophoretic mobility of the polymer chain. In this case we find
— as opposed to the common assumption made in theoretical model-
ing approaches [1] — that there generally is substantial slip between
the condensed counterions and the polyelectrolyte. At fixed Manning
parameter we observe considerable sensitivity of the electrophoretic
mobility to the local chain architecture which we vary through either
the charge spacing along the polymer backbone or the monomer-to-
counterion size ratio. The influence of local features regarding the elec-
trophoretic response of polyelectrolytes has only recently been pointed
out in a capillary electrophoresis study of a synthetic polymer with
variable charge spacing [2].

[1] G. S. Manning, J. Phys. Chem. 85, 1506 (1981)

[2] A. Popov, D. A. Hoagland, J. Polym. Sci. Part B: Polym. Phys.
42, 3616 (2004)

BP 26.15 Thu 17:00 Poster B

Artificial Chloroplasts from Giant Unilamellar Vesicles —
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eJAKOB SCHWEIZER and PETRA SCHWILLE — Biophysics, Biotec, TU
Dresden, Tatzberg 47, 01307 Dresden, Germany

Giant unilamellar vesicles (GUVs) serve as a minimalistic model sys-
tem for biological cells and especially cell membranes. However, they
are also an ideal tool to synthesize sub-cellular structures in order to
mimic intracellular processes. Here we present a way to construct a
rudimentary artificial chloroplast from purely biological raw materials
using merely three main components: lipids, bacteriorhodopsin and
FOF1-ATP synthase. Powered by photon absorption bacteriorhodopsin
pumps protons into the vesicle, whereas the FOF1-ATP synthase uti-
lizes the emerging proton gradient to produce ATP. The most crucial
step is therefore the reconstitution of the functional proteins into the
GUVs in the correct orientation. Establishing an artificial chloroplast
can provide further insight into the evolution of biological chloroplasts.
Moreover, these photo-sensitive systems will also serve as miniature
power plants, providing the ATP essential for more complicated cellu-
lar model systems.

BP 26.16 Thu 17:00 Poster B
Flow Profile Measurements in a Traveling Wave Micropump
with Two-Foci-FCCS — e WOLFGANG STAROSKE!, MAIKA FELTENZ,
and PETRA SCcHWILLE! — lInstitut fiir Biophysik, BIOTEC / TU
Dresden, Dresden, Germany — 2Frauenhofer Institute fiir Biomedi-
zin Technik, Potsdam, Germany

The traveling wave micro-pump is a new technique to transport lig-
uids and particles, for example cells in a micro fluidic chip. The flow
in regions of the pump electrodes is highly turbulent and therefor dif-
ficult to measure with imaging techniques. We used spatial two-foci
Fluorescence Cross-Correlation Spectroscopy to measure flow profiles
in different directions inside the micro-pump. First evaluation show
reasonable flow profiles. The evaluation also highlighted that the com-
monly used model for spatial FCCS with flow is not accurate enough
for the correct determination of the velocity direction.

BP 26.17 Thu 17:00 Poster B
Stochastic Effects In Drug Transport Through Cell Mono-
layers (An Analogue To Enzymatic Reactions) — Niko KOMIN
and eRAUL TORAL — IMEDEA (CSIC-UIB), Campus Universitat Illes
Balears, E-07122 Palma de Mallorca, Spain

The transport processes through multiple cellular membranes is the
focus of this work. In the simplest case the system consists of three
compartments: an apical and a basolateral volume and the cellular vol-
ume in between. The boundaries are the lipid bilayers which (some)
molecules can traverse passively, following the concentration gradient.
Additionally transporter proteins are integrated into one or both lipid
bilayers which actively move molecules from one side to the other
(against the concentration gradient, if necessary). Transporter pro-
teins and enzymes can be described by the same equations.

A harmonic approximation of the equations leads to solutions with
good accordance to the unsimplified system. From here on we study
the source of variability in the measurements. Uncertainties in pa-
rameters as well as a small system size (low number of particles) yield
uncertainties in the time evolution of the concentrations. The depen-
dences are not lineal.

BP 26.18 Thu 17:00 Poster B

Hydrodynamic flow-induced protein movement on cell

surfaces: African trypanosomes as a model — eERIC
STELLAMANNS!, NIKO HEDDERGOTT?, MARKUS ENGSTLER?, and
THoMmAs Pronr! — 1Max Planck Institute for Dynamics and

Self-Organization, Bunsenstr. 10, 37037 Gottingen, Germany —
2Technical University of Darmstadt, Department of Cellular Dynam-
ics, Schnittspahnstr. 10, 64287 Darmstadt, Germany

African trypanosomes are mammalian bloodstream parasites in e.g.
cattle, buffalo, or humans. Therefore, they live in a viscous envi-
ronment of low Reynolds numbers. Being able to survive the mam-
malian immune response and to reproduce in such conditions, try-
panosomes have evolved effective defense mechanisms combined with
highly adapted modes of motility. Using microfluidics in combination
with fluorescence and fluorescence resonance energy transfer (FRET)
microscopy, we study the motility of trypanosomes relating to protein
dynamics on the trypanosome membrane surface. Being able to mimic
natural flow conditions with highly defined gradients of proteins, par-
ticles, or cells in a spatiotemporal manner, we can illuminate different
biophysical aspects of life on the micrometer scale without restricting
the mobility of cells.

BP 26.19 Thu 17:00 Poster B
Interaction potential of Lysozyme and Insulin and denatura-
tion properties of Staphylococcal Nuclease - SAXS studies on
aqueous solutions at DELTA synchrotron — eCHRIS KRYWKA®,
NADEEM JAVVID?, MICHAEL SULC2, VYTAUTAS SMIRNOVAS?, ROLAND
WINTER?, and METIN TOLAN! — Fachbereich Physik, DELTA, Uni-
versitit Dortmund, D-44221 Dortmund — 2Fachbereich Physikalische
Chemie, Universitat Dortmund, D-44227 Dortmund

The influence of various cosolvents on the native state structure of
Lysozyme and Insulin in aqueous solution was studied using small-
angle x-ray scattering (SAXS) measurements at beamline BL9 of
DELTA synchrotron. A wide range of concentrations of both pure
protein and with with added cosolvents (tetrafluoroethylene, sodium
chloride, ethanol, trimethylaminoxyd, glycerol) was probed. For the
higher concentrated samples information about the intermolecular in-
teraction potential could be obtained from analysis of the structure
factor. Unlike Lysozyme and Insulin, Staphylococcal Nuclease can
fold and unfold reversibly due to the lack of disulfide bonds or free
sulthydryl groups. This allows to study the intermediate states of un-
folding and refolding induced by temperature or pressure, close to the
native and denaturated state. SAXS measurements were performed
in a wide pressure and temperature range (1 bar to 6 kbar and -10°C
to 65°C) in the absence and presence of various cosolvents (tetrafluo-
roethylene, glycerol, urea, sodium chloride) and the changes in tertiary
structure of the different conformational states were analysed.

BP 26.20 Thu 17:00 Poster B
Viscoelastic monitoring mesenchymal stem cells differenti-
ating towards cartilage cells — eKARLA MULLER!, MATTHIAS
ZSCHARNACK?, JORG GALLEZ, and Joser KAs! — lInstitute for Soft
Matter Physics, University of Leipzig — 2Cell Techniques and Ap-
plied Stem Cell Biology, Center for Biotechnology and Biomedicine,
University of Leipzig — 3Insitiute for Medical Informatics, Statistics
and Epedimology, University of Leipzig

The production of cartilage tissue is of enormous medical interest as
the replacement of damaged cartilage in knees, for example, nowadays
still affords surgical dissection of cartilage tissue close to the damaged
site. A new therapeutic approach avoids the dissection of healthy
tissue. It uses the fact that mesenchymal stem cells can be differenti-
ated in vitro to form cartilage tissue. This new therapeutic approach
is called Multiparametric Monitoring and Steering of Mesenchymal
Stem Cell derived Cartilage Formation in 3D Production Systems. We
present the mechanical characterization of mesenchymal stem cells on
their differentiation path towards cartilage cells. The technique used
to noninvasively probe the mechanical properties of suspended cells,
is the Optical Stretcher. The elasticity measurements allow us to fol-
low the steps of differentiation without using cell surface markers that
would contaminate the cell sample and make it unsuitable for further
culture. Adherent stem cells are indented by a modified AFM tip and
so they can be characterized even before the first passage.We are fur-
thermore able to determine the single cartilage cell properties and to
relate them to the integral properties of cartilage tissue.

BP 26.21 Thu 17:00 Poster B
2c2p excitation and its applications in fluorescence mi-
croscopy — eSTEFAN QUENTMEIER, RALUCA AURA NIESNER, and
KARL-HEINZ GERICKE — TU-Braunschweig

We report observation of two-color-two-photon (2¢2p) excitation of p-
Terphenyl and Furan-2 upon excitation with 400 and 800 nm using the
SHG and fundamental wave of a modelocked Ti:Sa femto second laser.
This excitation is energetically equivalent to a one photon excitation
employing 266 nm light. The fluorescence signal is only visible when
both wavelengths are spatially and temporal overlapping. Variation of
the delay of the 800 nm puls renderes an cross correlation curve which
is in good agreement with the pulse width of our laser. In addition, the
fluorescence signal is linear dependent on the intensity of each of the
two colors but quadratically on the total incident illumination power
of both colors. As background signal we observe one-color-two photon-
excitation from the 400 nm light. This background signal can easily
be reduced be adjusting the power of the blue light. This results in
an increased signal to noise ratio as the 2c2p signal decreases linearly
while the 1c2p signal decreases with quadratic dependence on the 400
nm beam. Hence in fluorescence microscopy the use of a combina-
tion of intense IR and low intensity blue light as a substitute for UV
light for excitation can have numerous advantages. Furthermore the
possibility of manipulating the polarisations of both absorbed photons
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independently offers information about different transition symmetries
and, therefore, allows to distinguish between two molecules absorbing
at the same wavelength.

BP 26.22 Thu 17:00 Poster B
Simulation of transport through OmpF channels — ¢SOROOSH
PEZESHKI, MATHIAS WINTERHALTER, and ULRICH KLEINEKATHOFER
— International University Bremen (Jacobs University Bremen as of
spring 2007), Campus Ring 1, 28759 Bremen, Germany

The outer membrane protein F (OmpF) trimer is a pore in the outer
membrane of Escherichia coli. Since the crystal structure of OmpF is
known, molecular dynamics simulations are possible [1,2]. Applying a
constant electric field, the current caused by potassium and chlorine
ions can be determined directly. Good agreement with experimental
data is achieved [3]. In the constriction zone, i.e. the narrowest part
of the pore, we additionally mutated charged amino acids to neutral
ones. With the help of these mutated OmpF structures we investi-
gated the influence of charged and neutral constriction zones on the
ionic current. In a second step we are simulating the translocation of
antibiotics molecules through the pore.

[1] K. M. Robertson and D. P. Tieleman, FEBS Lett. 528, 53 (2002).
[2] W. Im and B. Roux, J. Mol. Biol. 319, 1177 (2002).

[3] E. M. Nestorovich, C. Danelon, M. Winterhalter, and S. M.
Bezrukov, PNAS 99, 9789 (2002).

BP 26.23 Thu 17:00 Poster B
Transfection Statistics from EGFP-Fluorescence Data —
oJAN-TiMM KUHRY2, GERLINDE SCHWAKE®, MARIA PAMELA DAVID3:4,
EDUARDO MENDOZA®#, JoAcHIM RADLER?, and ERwWIN FrEy!:?2
— 1Arnold Sommerfeld Center for Theoretical Physics, Ludwig-

Maximilians-Universitit, Miinchen — 2Center for Nano Science,
Ludwig-Maximilians-Universitit, Miinchen — 3Physics Department,
Ludwig-Maximilians-Universitit, Miinchen — *Marine Science Insti-

tute, University of the Philippines

We report on the stochastic nature of artificial gene transfer based
on high content analysis of single cell fluorescence time courses. Us-
ing enhanced green fluorescent protein (EGFP), expression of typically
500-2000 individual cells was monitored. A wide range of expression
values was found with typically 106 — 107 EGFP molecules per fluo-
rescent cell.

For slowly degrading proteins theoretical analysis predicts that the
protein distribution is a superpostion of Poissonians. For large expres-
sion factors these overlap only marginally, so the number of proteins
per cell is determined by the plasmid content, i.e. variance in maxi-
mal expression arises from rare events of successful transfection. Since
overlap is small, intrinsic fluctuations of expression can be neglected
and the protein distributions is approximately discrete. Assuming a
Poisson process for transfection, we find typically 1.3 — 1.4 plasmids
per fluorescent cell and expression factors of ~ 3 - 10%. Hence, we
identified variability in protein numbers to arise from stochasticity in
the delivery process rather than from cell-to-cell variability in gene
expression.

BP 26.24 Thu 17:00 Poster B
Fluorescence-Emission Control of Single CdSe-Nanocrystals
using Metal-Modified AFM Tips — e¢VOLKER WALHORN, OLAF
ScuuLz, HEINRICH FREY, CHRISTOPH PELARGUS, DARIO ANSELMETTI,
and ROBERT ROs — Experimental Biophysics, Physics Department,
Bielefeld University, Germany

The concept of fluorescence switching and modulation due to local en-
ergy transfer is of increasing importance in nanobiophysics. Assays
taking benefit from fluorescence quenching or fluorescence resonant
energy transfer (FRET) between individual nanoobjects are currently
evolving and facilitate fascinating possibilities for investigating matter
at the nanoscale. We have established a setup combining total internal
reflection microscopy (TIRFM) and atomic force microscopy (AFM) in
order to do simultaneous laser induced fluorescence imaging and ma-
nipulation on the single molecule level [1]. As fluorophores we chose
semiconductor nanocrystals (quantum dots) since they show high re-
sistance to photo-bleaching. The quantum dots were addressed with
metal functionalized AFM probes while simultaneously measuring the
fluorescence-emission. We could not only switch a single fluorophore
from the emitting state to the quenched but also observe distance de-
pendent enhancement of fluorescence intensity due to exciton-plasmon
coupling. In future force spectroscopy experiments we will use appro-
priate labeled ligand-receptor complexes, proteins or nucleic acids to
reveal supplementary information of inter- or intramolecular dynam-

ics. [1] R. Eckel, V. Walhorn, Ch. Pelargus, J. Martini, J. Enderlein,
Th. Nann, D. Anselmetti, and R. Ros; Small (in press).

BP 26.25 Thu 17:00 Poster B
Methods for attaching individual metallic Nanoparticles on
AFM Tips — eOLAF SCHULZ, VOLKER WALHORN, CHRISTOPH
PELARGUS, DARIO ANSELMETTI, and ROBERT R0OS — Experimental
Biophysics, Physics Department, Bielefeld University, Germany

The combination of atomic force microscopy (AFM) and total internal
reflection fluorescence microscopy (TIRFM) has proven a valuable tool
for analyzing the interaction between single fluorophores and metallic
nanoobjects [1]. Since energy transfer effects like fluorescence quench-
ing play an increasing role in the investigation of inter- or intramolec-
ular dynamics it is essential to understand the influence of different
quenching agent properties (material, size or geometry) on these ef-
fects. Therefore it is crucial to attach single well defined particles to a
cantilever tip.

We will discuss different methods of attaching single metallic
nanoparticles to the very end of an AFM tip and the possibility to use
them for distance controlled fluorescence intensity modulation with
our combined AFM-TIRFM Setup.

[1] R. Eckel, V. Walhorn, Ch. Pelargus, J. Martini, J. Enderlein,
Th. Nann, D. Anselmetti, and R. Ros; Small (in press).

BP 26.26 Thu 17:00 Poster B
Two-photon imaging and ablation of the mitotic spindle in S.
pombe — oeNICOLA MAGHELLI and IVA TOLIC-NORRELYKKE — MPI-
CBG pfotenhauerstrasse 108 01307 DRESDEN

Multiphoton microscopy [1] has become a valuable tool for both in
vitro and in vivo analysis of biological samples [2][3]. By focusing a
near-infrared fs laser, it is possible to achieve photon densities high
enough to exploit non-linear processes. The spatial volume in which
such processes take places is around 0.5 ym?; therefore confocal imag-
ing is possible without the need of a pinhole. By increasing the power
of the excitation laser, selective ablation inside living cells can be
achieved [4]. We developed a custom-built two-photon microscope
and applied it to study the effects of targeted nanosurgery inside the
fission yeast S. pombe. Simultaneous ablation of the mitotic spindle
and 3D imaging help understanding which forces are acting on the
spindle during mitosis.

[1] Denk W, Strickler JH, Webb WW Two-photon laser scanning fluorescence mi-
croscopy. Science 1990 Apr 6;248(4951):73-6.

[2] Zipfel WR, Williams RM,WebbWWNonlinear magic: multiphoton microscopy in
the biosciences. Nat Biotechnol. 2003 Nov;21(11):1369-77. Review.

[3] Squirrell JM, Wokosin DL, White JG, Bavister BD Long-term two-photon fluores-
cence imaging of mammalian embryos without compromising viability. Nat Biotechnol.
1999 Aug;17(8):763-7.

[4] Sacconi L, Tolic-Norrelykke IM, Antolini R, Pavone FS. Combined intracellu-
lar three-dimensional imaging and selective nanosurgery by a nonlinear microscope. J
Biomed Opt. 2005 Jan-Feb;10(1):14002.

BP 26.27 Thu 17:00 Poster B
Dynamic Force Spectroscopy Experiments: Bayes and
Maximum-Likelihood Approach — eSEBASTIAN GETFERT and PE-
TER REIMANN — Condensed Matter Theory, Universitat Bielefeld, Uni-
versitatsstrafle 25, 33615 Bielefeld

In dynamic force spectroscopy experiments the distribution of rupture
forces is measured at different pulling velocities. An analysis of these
distributions allows to draw conclusions about the underlying energy
landscape.

In the past years a great amount of work has been spent to improve
experiment and theory whereas the methods used to connect theory
and experiment are still rather basic. Here we discuss, how the infor-
mation obtained by dynamic force spectroscopy experiments can be
used most efficiently to extract the parameters of interest. A detailed
statistical analysis also shows which statements concerning the energy
landscape are possible and for which pulling velocities measurements
should be performed in order to minimize the statistical uncertainties.

BP 26.28 Thu 17:00 Poster B
Chemically modified chromophore in rhodopsin — eMINORU
SUGIHARA!, OLIVER WEINGART?, PETER ENTEL!, and VOLKER Buss?
— ITheoretical Physics, University of Duisburg-Essen — 2Theoretical
Chemistry, University of Duisburg-Essen

The 11-cis retinal protonated Schiff base is the chromophore of
rhodopsin, which is a transmembrane protein in the rod cells of verte-
brate eyes. On photo-excitation it isomerizes from a 11-cis to all-trans
form. This reaction is the initial step in vision and induces a sequence
of biochemical reactions, which eventually lead to the stimulation of
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the visual nerve.

The crystal structure of rhodopsin has recently been extended to 2.2
A resolution [1]. Based on this structure we have modeled the retinal
chromophore and three chemically modified structures: 13-demethyl-,
10-methyl-13-demethyl- and 10 methyl-retinal with a quantum me-
chanical/molecular mechanical method [1,2]. Using these structures
we were able to study systematically the influence of methyl substitu-
tion at 10- and 13-position on geometries and excited state dynamics.
We found that the protein environment induces geometrical distortions
around the isomerizing region and the initial pre-twist has significant
influence on the reaction of the chromophore [3].

[1] T. Okada, M. Sugihara, A.-N. Bondar, et al. J. Mol. Biol.
341(2004) 571. [2] M. Sugihara, J. Hufen, V. Buss, Biochemistry 45
(2006) 801. [3] O. Weingart, I. Schapiro, V. Buss, submitted to J.
Phys. Chem. A.

BP 26.29 Thu 17:00 Poster B
Improved data analysis for single molecule force spec-
troscopy experiments — eALEXANDER FUHRMANN!, SEBASTIAN
GETFERT?, DARIO ANSELMETTI!, PETER REIMANN?, and ROBERT Ros!
— 1Experimental Biophysics — 2Condensed Matter Theory, Physics
Department, Bielefeld University, 33615 Bielefeld, Germany

Dynamic force spectroscopy (DFS) is widely used to investigate ligand-
receptor interactions on the single molecule level. However, the data
analysis is still a challenging task. The framework of the standard
theory by Evans and Ritchie [1] has been extended by Raible et al. [2]
in order to consistently describe the experimental data by taking into
account heterogeneity of chemical bonds via random variations of the
force-dependent dissociation rate. An important implication of these
theories is that during pulling of the molecules all elastic components
must be in equilibrium. Accordingly the force-extension curves before
the dissociation of the ligand-receptor complexes must follow a distinct
master curve, independently of the particular pulling velocity. Here,
we present an analysis method based on the construction of master
curves, which significantly increases the consistence of our experimen-
tal data with the model of chemical bond heterogeneity. Additionally,
analysing the molecular elasticity in relation to the dissociation forces
in 2D-histogramms allows a qualitative identification of different bind-
ing modes.

[1] E. Evans and K. Ritchie; Biophys.J. 72:1541 (1997) [2] M. Raible,
M. Evstigneev, F. W. Bartels, R. Eckel, M. Nguyen-Duong, R. Merkel,
R. Ros, D. Anselmetti, and P. Reimann; Biophys.J. 90: 3851 (2006).

BP 26.30 Thu 17:00 Poster B
Investigation on actin binding to various cationic model mem-
branes — eLyDIA WOITERSKI, JOSEF KAS, and CARSTEN SELLE —
Institut fir Exp. Physik I, Linnéstr. 5, 04103 Leipzig

The aim of the present work is to study adsorption of a charged poly-
mer at inflexible and flexible charged surfaces under a two-dimensional
confinement. As a polymer, we use actin which is one of major com-
ponents of the cytoskeleton in eukaryotic cells. The filaments form a
quasi-two-dimensional network — the so-called actin cortex that plays
an important role for cellular functions such as motility or adhesion. It
is associated with the inner leaflet of the cell membrane, thus, it is of
great interest to elucidate the nature of interaction of polymerized actin
and lipids. First, this binding process is studied using giant vesicles
prepared from mixtures of neutral lipids, the cationic lipid DODAB
and cholesterol. The vesicle is trapped with optical tweezers in a micro-
fluidic chamber. Filamentous actin is injected into the chamber and
the properties of binding are investigated in dependence on the ionic
strength and the composition of the model membrane using confocal
microscopy. Furthermore, different mixed monolayers are studied to
establish a system where liquid domains form and provide binding sites
for the adsorption of single polymers. The monolayer/polymer system
is a good model to mimic the behavior of polymers near lipid interfaces
because it allows to manipulate easily the domain size and permits the
observation of lateral diffusion within the model membrane in compar-
ison to curved vesicles.

BP 26.31 Thu 17:00 Poster B
Simultaneous Manipulation and Detection of Cell Membrane
Dynamics with High Spatial and Temporal Resolution —
eMICHAEL GOGLER, TiMO BETZ, and JOSEF KAS — Soft Matter
Physics, Universitat Leipzig, Linnéstrasse 5, 04103 Leipzig, Germany
Cell motility is a fundamental process of many phenomena in nature,
such as immune response, morphogenesis, and wound healing. In these
events, protrusion of the cell membrane at the leading edge is the

fundamental step. We use a new laser based technique to study the
membrane motion at the leading edge of a cell with high spatial and
temporal resolution in the nanometer and microseconds range, respec-
tively. A diffraction limited laser spot is positioned at the leading edge
of a cell and the forward scattered light is imaged on a quadrant diode
detector which serves as a position sensitive device. We investigated
the membrane motion at the leading edge of different cell types, such
as fish keratocytes and red blood cells (RBC). We show that this tech-
nique can be used to locally manipulate the leading edge of a cell and
to detect the movement of the leading edge simultaneously. By increas-
ing the laser intensity we were able to exert a significant force (several
pN) on the RBC’s leading edge that is strong enough to deform the
cell and to change its membrane dynamics. For RBCs it was possi-
ble to determine the membrane stiffness and shear modulus. Further
capabilities of this technique such as cell imaging are presented.

BP 26.32 Thu 17:00 Poster B
Nonequilibrium mechanics of active cytoskeletal net-
works — DAISUKE MizuNo»2, eCATHERINE TARDIN!, FREDER-
1ICK MacKiNTosH!, and CurisToPH ScHMIDT!2 — lDepartment of
Physics and Astronomy, Vrije Universiteit, Amsterdam, The Nether-
lands — Z2III. Physikalisches Institut, Fakultit f. Physik, Georg-
August-Universitat, Gottingen, Germany

Cells both actively generate and sensitively react to forces using their
mechanical framework, the cytoskeleton, which is a non-equilibrium,
composite material including polymers and motor proteins. We
measure the dynamics and mechanical properties of a simple three-
component model system, consisting of myosin II, actin filaments, and
crosslinkers. Stresses arising from motor activity control cytoskele-
tal network mechanics: both increasing stiffness by a factor of nearly
100 and qualitatively changing the viscoleastic response of the network
in an ATP-dependent manner. We present a quantitative theoretical
model connecting the large-scale properties of this active gel to molec-
ular force generation.

BP 26.33 Thu 17:00 Poster B
Failure of Viral Shells — WiLLiam S. Kruc!, RoBuN F.
BRUINSMA!, JEAN-PILIPPE MICHEL!, CHARLES M. KNOBLER!, IRENA
L. IvaNovska2, Gus J.L. Wurte?, and eCuristorH F. ScumipT?:3
— University of California, Los Angeles, CA 90095, USA —
2Department of Physics and Astronomy, Vrije Universiteit, 1081 Am-
sterdam, — 3III. Physikalisches Institut, Fakultit fir Physik, Georg-
August Universitat, 37077 Gottingen, Germany

We report a combined theoretical and experimental study of the struc-
tural failure of viral shells under mechanical stress. We find that
discontinuities in the force-indentation curve associated with failure
should appear when the so-called Féppl-von Kérmdn (FvK) number
exceeds a critical value. A nano-indentation study of a viral shell sub-
ject to a soft-mode instability, where the stiffness of the shell decreases
with increasing pH, confirms the predicted onset of failure as a function
of the FvK number.

BP 26.34 Thu 17:00 Poster B
Teeth: a nanostructured multicomponent material —
eCHRISTIAN ZEITZ, FRANK MULLER, STEFAN HUFNER, and KARIN
JacoBs — Saarland University, Experimental Physics, D-66041
Saarbriicken, Germany

The enamel of teeth is a complex nanostructured system and is the
hardest mineralized tissue in the human body. It contains more than
95 % of mineral, embedded in an organic matrix of enamel proteins
and collagen fibers. The aim of our study is the characterization of
the structures by means of electron and atomic force microscopy. Fur-
thermore, we are interested in the role of fluorides in reducing the
tooth decay. Fluoride ions are incorporated into and stabilize the ap-
atite crystal of teeth, yet the specific type of binding is unclear. We
therefore perform photoelectron spectroscopy studies on enamel and
artificial enamel surfaces.

BP 26.35 Thu 17:00 Poster B
Stochastic stress response induction in B. subtilis — eILKA
Biscuors!, DENISE WoLF2, and AbAM ARKIN!'2 — 1Department of
Bioengineering, University of California at Berkeley, CA 94710, USA
— 2Physical Biosciences Division, Lawrence Berkeley National Lab,
Berkeley, CA 94720

There is a growing body of theory and experiments indicating that
stress response diversification in microbes can be an adaptive response
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to an unpredictably fluctuating environment. B. subtilis phenomeno-
logically shows such stress response diversification. When subjected to
stressors such as starvations only a portion of the cell population forms
an endospore. Here we use a combined experimental and theoretical
approach to characterize stochastic sporulation induction in B. sub-
tilis. Using fluorescent reporter strains we study population dynamics
on the single cell level with quantitative time lapse microscopy and
analyze our data with the help of theoretical models. With such quan-
tification of the probabilistic decision making process we are poised to
ask questions about the fitness advantage of such stochastic behaviors.

BP 26.36 Thu 17:00 Poster B
In-situ real-time observation of single giant unilamellar vesi-
cle phase behavior under rapid variation of the medium
— ePHILIPP RAUCH, FLORIAN RUCKERL, JOSEF KAsS, and CARSTEN
SELLE — Inst. f. experimentelle Physik, Physik der weichen Ma-
terie,Universitiat Leipzig, Germany

Giant unilamellar vesicles (GUVs) are frequently used as model sys-
tems for intracellular and plasma membranes. Phase inhomogeneity
corresponding to the appearance of microdomains in biological mem-
branes was postulated to play a key role in triggering and controlling
of various intra- and intercellular events like signal processing and ab-
sorption or adhesion of foreign matter. The investigation of the phase
behavior of lipid systems showing coexistence of two liquid phases
at physiological temperatures has moved into the focus of membrane
physics. Related temperature-induced phase transitions have been ob-
served and well described since they are easy to follow by fluorescent
microscopy (FM) and calorimetry methods. We built a microfluidic
flow chamber setup that allows us to manipulate single GUVs via op-
tical tweezers while exposing them to varied media. The dynamics of
phase alterations induced by jump-like change of the aqueous medium
can be recorded in real-time. We investigated changes induced by in-
creasing pH or ion strength of the surrounding. Our setup provides
a compact method to manipulate single GUVs while examining al-
terations in lipid phase behavior due to arbitrarily modified media.
Potentially, data can be obtained allowing conclusions on the role of
lipid membranes in the interplay of components in living cells.

BP 26.37 Thu 17:00 Poster B
Unzipping DNA in a biological nanopore — oU. F. KEYSERDZ,
N. M. WENNERSBUSCH!, N. H. DEKKER!, and C. DEKKER! — 1Kavli
Institute of Nanoscience, Delft University of Technology, The Nether-
lands — Z2Institut fiir Experimentelle Physik I, Universitit Leipzig,
Germany

Biological nanopores like protein toxins from bacteria can be used to
analyze the structural properties of nucleic acids like DNA or RNA
or proteins. We assemble the alpha-hemolysin nanopore, extracted
from staphylococcus aureus, in a artificial lipid membrane. Apply-
ing a membrane potential allows driving DNA through the nanopore.
Since only single-stranded DNA can pass the pore unhindered we use it
to unzip double-stranded DNA constructs consisting of two hybridized
strands. Varying the temperature and applied voltage we extract the
unzipping time using a simple model. The unzipping time is consis-
tent with values from the literature. We show that the unzipped strand
can remain for up to several ms in the hemolysin prepore before it also
translocates or leaves the nanopore. Varying the sequence of the DNA
has little influence on the results. We discuss different possibilities for
interaction between the nanopore and the passing DNA strand.

BP 26.38 Thu 17:00 Poster B
Preparation of horizontal black lipid bilayers incorporated in
a microfluidics system for microscopy and industrial paral-
lelization — eTIvADAR MAacH!, CLAUS FUTTERER!, JURGEN FRriTz!,
NIELS FERTIG2, CATALIN CHIMEREL!, and MATHIAS WINTERHALTER!
— lInternational University Bremen, Bremen, Germany — 2Nanion
GmbH, Miinchen, Germany

A planar black lipid membrane, widely used for electrophysiological
studies, is reconstituted on a micron-size glass aperture inside a mi-
crofluidic chip, forming a G2 seal using giant liposome adsorption and
rupture. This novel system offers very low noise recordings (under 1
pA RMS at 10 kHz, essentially equal to the open headstage noise in our
system), complete control of the measurement environment, access to
the bilayer from both sides, the use of ul analyte volumes, and a great
potential for automation and parallelization. Minimizing the microflu-
idics thickness on the lower side of the BLM enables us to approach the
bilayer with a 100x objective making concurrent electrophysiological
and fluorescence microscopy studies possible.

BP 26.39 Thu 17:00 Poster B
Nanoengineered Polymer Capsules: Tools for Controlled
delivery and Site Specific Manipulation — eRAGHAVENDRA
PALANKAR, YANNIC RAMAYE, SEBASTIAN SPRINGER, and MATHIAS
WINTERHALTER — IUB-Bremen, Campusring 1, 28725 Bremen

Hollow nanometer-sized containers are of increasing interest in nan-
otechnology, since they can protect proteins, enzymes or drugs from
hostile surroundings and provide an optimal microenvironment. Here
we report on functionalized nanocapsules as intracellular reporters pro-
viding a new tool in cell biology. Cell active molecules, hormones,
enzymes or reporter molecules may be hidden from the outside, pro-
tected against chemical and biological degradation, targeted to spe-
cific compartments inside a cell and released in a controlled manner.
To improve the separation of free from encapsulated material we use
magnetic liposomes. In a further series we prepared hydrophobic su-
perparamagnetic nanoparticles and entrapped then in the liposomal
bilayer. This technique bypasses the step of gel filtration. Further,
these magnetoliposomes are coated with alternating polymer polyelec-
trolyte layers, resulting in magnetoliposome capsules. These capsules
are introduced into CHO or Vero cells by either electropermeabilization
or microinjection.

BP 26.40 Thu 17:00 Poster B
Planar, freestanding lipid membranes for X-ray structure
analysis — e ANDRE BEERLINK — Institut fiir Rontgenphysik, Univer-
sitat Gottingen, Friedrich-Hund-Platz 1, 37077 Gottingen, Germany

Since the development of planar, freestanding lipid membranes in the
early 1960s by Miiller and Rudin, this model membranes have been
used for many, especially physiological, experiments. X-ray structure
analysis has always been limited to solid supported membrane sys-
tems in uni-, bi- or multilamellar phase. For the combination of these
two techniques, namely structure analysis of planar, freestanding mem-
branes, improvements of this model membrane system have to be done.
We mainly developed the stability of membranes with new types of
microstructured apertures and the access for the X-ray beam so that
first experiments could be done. Fututre work can open a broad field
of simultaneous analysis of physiological and structural information of
model membranes.

BP 26.41 Thu 17:00 Poster B
Facilitated permeation through porins — CATALIN CHIMEREL,
TivADAR MAcH, HELGE WEINGART, ULRICH KLEINEKATHOFER, and
oMATHIAS WINTERHALTER — [UB-Bremen, Campusring 1, 28725 Bre-
men

The outer cell wall of Escherichia coli contains a number of channel
forming proteins called porins. Such channels allow e.g. bacteria to
harvest nutrients. We characterise e.g. the transport of antibiotics
across such membrane channels on a single molecular level by time
resolved ion current. Measureing the ion current fluctuation in pres-
ence of different concentrations of penicilins revealed a clear correlation
between permeation and biological activity.

BP 26.42 Thu 17:00 Poster B
Diffusion control of proteins within model membrane systems
— FLORIAN RUCKERL, PHILIPP RAUCH, JOSEF KAs, and eCARSTEN
SELLE — University of Leipzig, Institute for Experimental Physics I,
Linnestrafle 5, 04103 Leipzig, Germany

Lateral diffusion within membranes plays a major role in biologically
important processes as signal transduction.

Diffusion of proteins within inhomogeneous membranes was mim-
icked by motion of surface-charged fluorescent polystyrene beads in
monolayers where two differently ordered phases coexist. Associated
to ordered liquid-condensed (LC) domains, dimensionally reduced mo-
tion of the model proteins in the liquid-expanded (LE) phase was ex-
perimentally found which was caused by dipole-dipole interactions.
Monte-Carlo simulations demonstrate that model protein diffusion can
be strongly affected by the strength of these interactions and the do-
main size.

We also studied nanoparticles diffusing on the surface of giant unil-
amellar vesicles (GUVs) composed of either a single lipid or a mix-
ture of lipids exhibiting fluid coexisting phases. The latter repre-
sents an even more similar mimic to cell membranes. The adhesion
of the (charged) nanoparticles was found to depend on the surround-
ing medium.

It seems conceivable that living cells could control protein motion
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accomplished by similar mechanisms in order to enhance kinetics of
bimolecular enzyme reactions occuring in the membrane.

BP 26.43 Thu 17:00 Poster B
ODMR studies on spin coupling of Nitrogen Vacancy cen-
ters to spin labels — GOPALAKRISHNAN BALASUBRAMANIAN, e FEDOR
JELEZKO, and JORG WRACHTRUP — 3. Physikalisches Institut, Uni-
versitat Stuttgart , Stuttgart, GERMANY

Spin being a fundamental atomic property; it is often influenced
by changes occurring on molecular length scales. Spin images of
biomolecules could provide additional perspectives to certain struc-
tural and biophysical understanding. A method of using scanning
probe microscopy together with optically detected magnetic resonance
ODMR was proposed as a possible method towards realizing spin mi-
croscope.[1] Single Nitrogen-Vacancy (NV) defect center in diamond
has attracted recent interests, primarily because of the possibility to
probe and manipulate their spins states.[2] Investigating the coupling
of a single NV center spin states to other spins, offers an excellent
atomistic spin probe. We present our investigation on ODMR studies
of coupling between a single NV center, to a radical spin label-TEMPO
(2,2,6,6-Tetramethylpiperidine 1-oxyl). The ability to monitor subtle
changes due to the dipolar interaction between the spins makes ODMR
of NV centers an ideal probe to offer unprecedented sensitivity and
spatial resolution.

[2] B.M.Chernobrod and G.P.Berman, J. Appl. Phys. 97, 014903,
(2005). [2] T. Gaebel, M. Domhan, I Popa, C. Wittmann, P. Neumann,
F. Jelezko, J.R. Rabeau, N. Stavrias, A.D. Greentree, S. Prawer, J.
Meijer, J. Twamley, P.R. Hemmer, and J. Wrachtrup, Nature Physics
2: 408-413 (2006).

BP 26.44 Thu 17:00 Poster B
Lipid Assemblies on Nanostructures — eJins KUHNLE!:2,
JoacuiM  Spatz'2, and RALF RicHTER!'2 — 1Biophysikalische
Chemie, University of Heidelberg, Germany — 2MPI for Metals Re-
search, Stuttgart, Germany

The properties and biological functions of lipid membranes originate
from a wealth of different lipid-lipid and lipid-protein interactions. In
order to understand the relationship between molecular interactions
and the behaviour of the membrane as a whole, simplified model sys-
tems have proven useful Here, we propose a new model system that
is based on the combination of nanostructured surfaces and supported
lipid membranes. Our nanostructuration approach allows for the de-
position of arrays of nanometer-sized gold dots with tuneable inter-dot
spacings on solid surfaces. We show that supported lipid membranes
can be formed on such templates. We characterize the influence of
local chemical and geometrical heterogeneities, as presented by the
gold dots, on the mobility of lipid molecules by fluorescence recovery
after photobleaching (FRAP). The features contained in these model
systems might give new insights into the interaction mechanisms that
underlie transport and phase separation in lipid membranes.

BP 26.45 Thu 17:00 Poster B
Identifying multidimensional subspaces in multivariate data
— eHAROLD GUTCH and FABIAN THEIS — Max-Planck-Institut fiir
Dynamik und Selbstorganisation, Bunsenstrafie 10, 37037 Gottingen,
Germany

ICA is the task of recovering n signals S given only n linear mixings X
of them (so X = AS) under the additional assumption of stochastical
independence of the sources.

However, since we are operating blindly, i.e. we only know X not
S, we cannot verify that X actually follows the ICA assumptions. We
denote the task of recovering the sources S in the general case, where
some dependencies exist between source components as independent
subspace analysis (ISA). We call subsets of source components that
are jointly stochastically independent of the rest and cannot be fac-
torized nontrivially irreducible. Similarly to ICA, we again face the
obvious indeterminacies of permutations of any number of irreducible
random vectors of the same size, and scaling (which here translates to
any linear invertible mixing within a single subspace).

In experiments, extensions of ICA algorithms have been shown to
handle this model well, which is a good indicator that ISA gives
unique solutions. Under the additional slight assumption of square-
integrability of S (and hence X), we provide a full uniqueness proof
in the case where S consists of two irreducible components. An algo-
rithmic implementation handles the extraction of a single irreducible
subspace from arbitrary X well, and we illustrate how to use this sub-
space extraction algorithm for dimension reduction.

BP 26.46 Thu 17:00 Poster B
Actin Propelled Colloids: Motility Analysis, Orientation,
and Force Measurements — STEPHAN SCHMIDT!, eMAARTEN
BiesHEUVEL', RICHARD WEINKAMER!, EMMANUELE HELFER?, MARIE-
FRANCE CARLIER?, and ANDREAS FERYy! — !'Max Planck Institut
fir Kolloid- und Grenzflachenforschung, Wissenschaftspark Golm,
14424 Potsdam, Germany — ?Laboratoire d’Enzymologie et Biochimie
Structurales, CNRS, 91198 Gif-sur-Yvette, France

The ability to generate forces and move actively is one of the key fea-
tures of micro-organisms and nature has found various pathways to
accomplish it. Many of these processes are driven by actin polymer-
ization were actin filaments grow against the membrane, generating
a force and pushing it forward. The molecular scale origin of force
generation is still matter of debate. We use a simplified in vitro assay
composed of purified proteins on artificial colloidal objects. For exam-
ple, we can couple actin based motion with coated silica particles or
even hollow microcapsules. We have analyzed the motion of colloids,
focusing on the curvature of the trajectories of the particles. A simple
model explains the curvature distribution and the scaling with velocity.
Furthermore, we were able to direct the self propelling colloidal objects
along paths on micro-structured substrates. In principle this particle
confining setup renders AFM force measurements on the freely moving
particles possible. An alternative setup is used for force measurements
on the growing actin network directly. Here the growing actin network
is clamped between an AFM cantilever and the substrate.

BP 26.47 Thu 17:00 Poster B
Growth pattern of single fission yeast cells: linear, bilin-
ear, or exponential? — eSTEPHAN BAUMGARTNER and Iva ToLIC-
N@RRELYKKE — Max Planck Institute of Molecular Cell Biology and
Genetics, Dresden

The exact growth profile of size parameters during the cell cycle is
controversial. Linear, exponential and bilinear models are typically
considered. Exponential models assume that the rate of growth is
proportional to the existing size. However, growth can be linear, or
multi-linear, corresponding to different constant rates separated by
rate-change points.

The cylindrically shaped fission yeast cells grow in length by ex-
tension at the cell ends. The growth pattern of fission yeast cells is
currently unclear: a number of models can be well-fitted to the data,
due to the relatively low spatial and temporal resolution of the data
from literature. We observe single fluorescently labeled cells over a
complete cell cycle using confocal microscopy. Our goal is to acquire
data of significantly higher quality than the existing data, which will
allow for distinguishing between different models of cell growth.

BP 26.48 Thu 17:00 Poster B
Natural cutoff in discrete Fisher waves — ¢ OSKAR HALLATSCHEK
and DAvVID NELSON — Department of Physics, Harvard University

R.A. Fisher introduced some 70 years ago, his famous model for ”the
spread of an advantageous gene”, that has been widely used to de-
scribe travelling waves in such diverse fields as ecology, chemistry and
QCD. Effects due to the discrete nature of particles have long been
ignored, until recently: Brunet and Derrida told us to introduce a cut-
off in the growth rate to account for the fact that there is no growth
beyond the foremost particle in the front of the wave. To leading or-
der, the ad hoc cutoff theory explains the observed shift in the velocity
of discrete Fisher and, more generally, pulled waves. Here, we show
that a Hartree-like mean field theory can be fromulated that naturally
takes into account the discreteness of particles without the need for
an adjustable hard cutoff. For large particle numbers the discreteness
correction acts like a soft cutoff in the Fisher equation. We compare
this novel mean field theory with simulations and with the heuristic
hard cutoff scheme proposed by Brunet and Derrida.

BP 26.49 Thu 17:00 Poster B
Water and salt: physical aspects of biomolecular solvation —
¢JOACHIM DzUBIELLA — Physik Department, TUM, Garching

Aqueous electrolyte solutions are the natural environment for
biomolecules, i.e. proteins and enzymes, and thus provide major mech-
anisms which determine protein structure and stability. The detailed
microscopic mechanisms which range from nonspecific phenomena such
as hydrophobicity and salt screening to specific structural effects are
far from being understood. Here we try to shed some more light on
these phenomena by performing atomistic molecular dynamics com-
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puter simulations of simple and complex molecules in aqueous elec- can be extrapolated to microscopic scales and give a partially quanti-
trolyte solutions and show that macroscopic continuum approaches tative description of molecular solvation.



