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The use of impedance spectroscopy to monitor barrier in-
tegrity and cellular differentiation
A. Martínez-Vargas1, R. Hurst2, R. Dowdeswell3, H. Amrani3,

P. Hawkins1, R. Luxton1

1Centre of Research in Biomedicine,. University of the West of
England. Bristol. U.K, 2AgResearch Limited, Ruakura MIRINZ
Centre, Hamilton, New Zealand., 3Kaiku Ltd, Greenheys Cen-
tre,Manchester Science Park, Pencroft Way, Manchester, U.K.

Electrical impedance spectroscopy was used to monitor the devel-
opment of a maturing differentiated state of mono-layers of cells
during culture. The cells utilised in this study were the endothelial-
like cell line ECV304 and the epithelial colonic cell line Caco-
2. The cells were grown on a permeable support membrane in
mono-culture and following co-culture with the astrocytic cell line
1321NI. Electrical impedance measurements were made applying a
transversal alternating current through the culture using four pairs
of internal electrodes over a frequency range (1300-1900 kHz).
Measurements of Trans-cellular Electrical Resistance were used
to monitor the presence of tight junction’s barrier integrity. The
data present here permit the assessment of the ability of electrical
impedance spectroscopy to monitor the formation of tight junction
integrity as an indicator of cellular differentiation. Results show a
good correlation of impedance measurements with culture growth
and indicate sensitivity to the detection of the increasing tight junc-
tion integrity/complexity and offer a non-destructive method for
monitoring differentiation in barrier culture systems.

P-524

Measuring the adhesion and mechanical properties of in-
dividual cells using atomic force microscopy
P. F. Luckham, I.-M. Chung
Department of Chemical Engineering, Imperial College, London,
SW7 2AZ, UK

For the last decade people have been using the AFM to measure col-
loidal interactions. This is achieved by attaching a particle onto an
AFM cantilever and measuring that particles interaction, either with
a second particle, or more usually a at surface made of a similar
material to that of particle. Initially DLVO forces were measured,
quickly followed by steric and hydrophobic interactions. The AFM
has been used also in the eld of biology, largely as an imaging
technique, but also to measure the strength of speci c interactions
such as antibody-antigen interactions.
In this presentation I shall describe a method whereby single living
biological cells, namely yeast, erythrocytes and broblasts can be
attached to AFM cantilevers, and their interactions with various sur-
faces have been determined. The technique enables the adhesion of
cells to surfaces to be studies and results for a range of surfaces will
be presented. One problem encountered during this work, which
has proven to yield interesting mechanical details about the cells
was that during an experiment the cells deform. By comparing data
of the interactions of the cells with a surface and the bare cantilever
with the surface, it is possible to estimate the deformation of the
cell. It is found that the deformation is well described by Hertz the-
ory of elasticity, enabling us to estimate the Young’s modulus of the
cells: yeast 0.65+/- 0.15 MPa; erythrocytes 0.25+/-0.1 MPa; and
broblasts 20+/-10 kPa.

P-523

Role of glycocalyx in cell adhesion studied by colloidal
probe techniques on biomimetic systems
L. Limozin, P. Robert, P. Bongrand
Adhésion Cellulaire INSERM U600 - CNRS FRE 2059 Marseille

Combination of re ection interference contrast microscopy
and laminar ow chamber technique is used to probe the
functional roles of the glycoprotein coat of cells. A model
of glycocalyx is reconstituted by grafting long polymers
on glass while codeposition of adhesion molecules induce
speci c binding of functionalized microbeads. The transient
adhesion of the colloidal probes followed in three dimensions
provide accurate information on ligand-receptor binding kinetics
and its modulation by the surrounding polymeric layer.

P-522

Mimicking cadherin-mediated cell-cell adhesion
P. Girard2, J. Blümmel2, J. P. Spatz1

1Max-Planck-Institute for Metals Research, Stuttgart, 2University
of Heidelberg, Institute for Physical Chemistry, Dept. Biophysical
Chemistry, Germany

Cell adhesion is considered to play an important role in many bio-
logical functions such as the regulation of organ and tissue devel-
opment during embryogenesis, and the maintenance of normal tis-
sue structure in the adult organism. The speci city of cell-adhesion
is controlled by genetic expression of receptors at the cell surface,
called cell adhesion molecules (CAMs). One of the major families
of CAMs is the cadherins that initiate intercellular junctions by ho-
mophilic ligation of their extracellular domains in the presence of
calcium. The aim of this work is the creation of a biomimetic sys-
tem, which permits to understand mechanisms by which a de ned
number of cadherin molecules coordinate cell-cell adhesion with
dynamic changes in the cytoskeleton. To address these questions,
we have developed patterned surfaces, based on the block copoly-
mer micelle nanolithography, where geometrical well-de ned gold
dots are functionalized by a chimera of the cadherin ectodomains
fused to the Fc region of human IgG1. Using an AFM, we mea-
sure the strength of the interactions between the cadherins onto the
nanodots and the cadherins at the cell surface. First, to vary the
cadherin distance allows us to apply nanopatterned substrates as a
kind of “nanoruler” to measure important length scales in cadherin
molecules. Second, we control the number of binding sites offered
to the cell and this allows us to probe potential cooperative effects
in cell adhesion phenomena through controlled cadherin clustering
by clear chemical and physical means.
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Cell movements and mechanical forces during the migra-
tion of Dictyostelium slugs
J. P. Rieu1, C. Barentin1, Y. Maeda2, Y. Sawada3

1Laboratoire de Physique de la Matière Condensée et Nanostruc-
tures, Université Lyon I, France, 2Tohoku University, Sendai, Japan,
3Tohoku Institute of Technology, Sendai, Japan

Dictyostelium provides an experimentally accessible and simple
model system to investigate many biological processes. It is as-
sumed that chemotactic waves organize the periodic motion of cells
during the migration of Dictyostelium slugs. However, the mecha-
nisms by which mechanical forces are exerted, their magnitude and
their location, are unknown.
We present here the rst measurements of the distribution of forces
exerted by slugs using the elastic substrate method. Deformation
eld is measured with a confocal microscope from the displace-

ment of uorescent beads embedded in soft elastomer substrates.
We show that force calculations are simple and robust when the
noise level on bead displacements is low. We are able to identify
clearly separate friction areas in the tip and in the trail, and traction
in the prespore area [Rieu. J. Biol. Phys., 30(2004)345]. Surpris-
ingly, the magnitude of friction and traction forces is decreasing
with slug velocity indicating that these quantities are probably re-
lated to the dynamics of cell/substrate adhesion. Contrary to what
is assumed in models and simulations, friction is not a viscous drag
but rather close to solid friction. We also measure large perpen-
dicular forces around slug boundary suggesting an large role of the
sheath in the transmission of forces to the substrate. We will present
simple scaling arguments explaining how this complex force pattern
may generate a well de ned length-dependence of slug velocity.

P-528

Human mesenchymal stem cells for bone and cartilage
tissue engineering: isolation and culture
V. Ordodi, E. Deak, C. Tatu, M. Neagu, V. Paunescu
Victor Babeş University of Medicine and Pharmacy Timisoara, Pi-
ata Eftimie Murgu Nr. 2, 300041 Timişoara, Romania.

Stem cells are immature cells with a remarkable viability and pro-
liferative capacity, able to generate various mature cell types. Mes-
enchymal stem cells (MSC), can give rise to several cell types, in-
cluding osteoblasts, adipocytes, chondrocytes. We studied human
MSC as cell sources for tissue engineering. Using bone marrow
extracted from 9 patients, MSC have been isolated by three dif-
ferent methods: (1) the Ficoll-Paque technique for the isolation of
mononucleated cells followed by the separation of MSC by adher-
ence to plastic, (2) Ficoll-Paque followed by immuno-magnetic sep-
aration of MSC using a CliniMACS system and (3) a negative se-
lection of MSC by the RosetteSep technique followed by adherence
to plastic. Since the composition of the cell culture medium is a
decisive factor in preserving stem cell features, we optimized our
media, assuring a good reproducibility of the results. On the 3rd
day after seeding the isolated mononucleated fraction, we observed
elongated adherent cells which have undergone extensive prolifer-
ation between days 5 to 9, with colony formation around days 10
to 14. The cell population reached 70–80% con uence within 3
weeks. Independent on the isolation procedure, the largest number
of cell colonies was obtained for a seeding density of 106 cells/cm2.
The cells have been characterized immunophenotypically by ow
cytometry and the expression of speci c molecular markers was re-
vealed by RT-PCR.

P-527

Adhesion-driven morphogenesis in living tissues studied
by computer simulations
A. Neagu1, M. Neagu1, G. Forgacs2

1Victor Babes University of Medicine and Pharmacy Timisoara,
300041 Timisoara, Romania., 2University of Missouri – Columbia,
Columbia, MO, 65211, U.S.A.

Self-assembly is a process whereby interacting entities sponta-
neously form ordered structures. It hinges on the mobility of the
components and on the reversibility of their associations. Biological
morphogenesis may be viewed as the self-assembly of living cells
into functional tissues. To explain it, Steinberg proposed the differ-
ential adhesion hypothesis (DAH), which states that cells possess a
type-dependent adhesion apparatus and are motile enough to reach
the lowest energy con guration. We developed a DAH-inspired lat-
tice model of living tissues in interaction with their environment,
and performed Monte Carlo simulations of the emergence of spe-
ci c, biologically relevant shapes. The model was tested against
experiments involving CHO cells, and generalized for several types
of cells and embedding media. We simulated cell sorting versus in-
teractions with the surrounding medium, tube formation from rings
of aggregates closely packed along their symmetry axis, lumen for-
mation by contiguously placed spheroids made of gel cores wrapped
in cells, and the development of an endothelialized tube when the
superimposed rings were made of two types of cells and the medium
in the interior of the tube was different from the external one. We
incorporated cell proliferation and studied the energetic conditions
for epithelial-to-mesenchymal transformations, which play a central
role in embryonic heart development.
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Bioreactor for cultivation of human mesenchymal stem
cells on porous matrices
K. Menyhardt1, V. Ordodi2, C. Sticlaru1, M. Dreucean1,
M. Neagu2, A. Neagu2

1Politehnica University of Timisoara, 300006 Timisoara, Romania.,
2Victor Babes University of Medicine and Pharmacy Timisoara,
300041 Timisoara, Romania.

Mesenchymal stem cells (MSC) are anchorage-dependent adult
cells capable of autoreplication and differentiation towards the cell
types from their tissue of origin. Potential applications in cell thera-
pies and tissue engineering have elicited vivid interest for their cul-
tivation and characterization. Aiming to optimize the culture condi-
tions of MSC seeded on biocompatible scaffolds, we built an oscil-
lating perfused column (OPC) bioreactor. It ensures sterility, tem-
perature control, gas exchange and laminar ow of the cell culture
medium in the vicinity of the tissue constructs. Our OPC system re-
lies on a modular design, incorporating 1 to 5 cylindrical tissue cul-
ture asks in a transparent support box whose temperature is main-
tained at 37 C. A peristaltic pump circulates the medium along
the tygon tubing that connects the asks in parallel and a gas ex-
changer in series with them. The latter contains gas permeable sili-
cone tubing for equilibrating the medium with an atmosphere aug-
mented with 5% CO2, eliminating the need for an incubator. The
perfused columns are maintained in vertical position until construct
sedimentation, then the support is mildly rotated by 180 degrees,
thereby keeping the tissue constructs in a continuous fall within the
medium.
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Modulation of cellular adhesion by chemical cross-
linking of polyelectrolyte multilayer lms
A. Schneider, L. Richert, J.-C. Voegel, C. Picart
INSERM U595, faculté de chirurgie dentaire, université louis pas-
teur

Polyelectrolyte multilayers (PEM) are a new attractive way to cre-
ate biofunctionalized surface coatings. Cell adhesion can be mod-
ulated by changing the physical properties of the lm by cross-
linking. The aim of this work was to investigate primary cells re-
sponse towards lm stiffness by chemical cross-linking. For this
purpose, chondrocytes primary cells were chosen. Cross-linking
was achieved by means of a simple water based protocol using EDC
in combination with sulfo-NHS. After six days of culture on native
and cross-linked lms, MTT assays show that cross-linked lms
are ten fold more favorable to chondrocytes adhesion and prolif-
eration than native lms. The images obtained by CLSM show a
deformation in the cell contact zone of native lms. The lms may
be too soft for the cells to create strong anchors. In contrary, on
cross-linked lms, chondrocytes can anchor in the lm and no de-
formation of the lm is visible. AFM images on cross-linked lms
show widely spread primary chondrocytes with typical polygonal
shapes. The change from a non adherent to an adhesive surface
after cross-linking may originate from the increased rigidity of the
cross-linked lms (about 250 kPa compared to 30 kPa for the native
ones, as measured by AFM colloidal probe). Such effect of matrix
stiffness on cell behaviour has always been investigated for relative
thick gels, but was never investigated for thin lms. The polyelec-
trolyte multilayers represent a new way to address this question.

P-532

Adsorption and adhesion of giant liposomes monitored
by electrochemical impedance spectroscopy
A. Sapper, A. Janshoff
Institut für Physiklische Chemie, Johannes-Gutenberg Universität
Mainz, 55128 Mainz, Germany

Adsorption and adhesion of giant unilamellar vesicles containing
different concentrations of biotinylated lipid on avidin were moni-
tored quantitatively and in real time by electrochemical impedance
spectroscopy. This method is based on measuring changes in AC
impedance of small gold- lm electrodes. At a frequency of 40 kHz
the surface coverage is directly proportional to the changes in ca-
pacitance. This technique also allows distinguishing between intact
and disrupted liposomes. The time courses of these changes were
simulated by using a random sequential adsorption (RSA) model.
Additionally, the equilibrium coverage uctuations were measured.
By using Fourier transformation of the uctuations it is possible to
extract the rate constants governing the adsorption kinetics. Com-
parison with adsorption of latex beads shows that the adsorption
kinetics is mainly controlled by the interaction of biotin and avidin
and that deformation of the vesicles determines the large response.

P-531

Effect of substrate rigidity on forces applied by cells by
using an array of exible micropillars
A. Saez1, P. Silberzan2, A. Buguin2, B. Ladoux1

1Matières et Systèmes Complexes, CNRS UMR 7057 et Université
Paris 7, Tour 33-34, 2 place Jussieu, 75005 Paris, France, 2Physico-
Chimie Curie, CNRS UMR 168 et Institut Curie, 26 rue d´Ulm,
75005 Paris, France

We have developed a substrate made of a high density array of elas-
tomeric micropillars to measure traction forces exerted by cells on
their substrate. Previous studies have shown that cell movement and
focal adhesions are regulated by physical interactions at the cell-
substrate interface. We have shown that traction forces and focal
adhesions are strongly correlated to the rigidity of the substrate by
analyzing the force versus rigidity depending relationship. Indeed,
we culture MDCK epithelial cells on substrates of elastomeric mi-
crofabricated pillars coated with bronectin. Using a multiple parti-
cle tracking home-made software, we measure the traction forces by
analyzing the local deformations of the pillars. We vary the spring
constant of the micropillars by changing their geometrical param-
eters, length and radius, to obtain a broad range of rigidities from
2nN/µm to 130nN/µm. Forces exerted by cells on their substrate
linearly increase with the rigidity of the pillars. These observed
changes are correlated with the expression of focal adhesion pro-
teins. An increase of vinculin expression is observed on stiffer sub-
strates.

P-530

Force mapping in epithelial cell migration
A. Saez1, O. Du Roure1, P. Chavrier3, R. H. Austin4, A. Buguin2,
P. Silberzan2, B. Ladoux1, A. Richert1
1MSC, Université Paris 7/CNRS, 2Physico-Chimie Curie, Institut
Curie/CNRS, 3Compartimentation et dynamique cellulaires, Insti-
tut Curie/CNRS, 4Department of physics, Princeton University

We dynamically measure the traction forces exerted by epithelial
cells on a substrate. Most of the previous on stresses at the cell-to-
substrate interface uses deformations within elastic materials such
as thin polymer lms or thick polymer gels. We have developed
an alternative approach based on a force sensor made with a high
density array of elastomeric microfabricated pillars under the cells.
Traction forces induced by cell migration are deduced from the
measurement of the bending of the pillars. This technique, compat-
ible with uorescence microscopy, uses a multiple particle tracking
method to estimate the mechanical activity of cells in real time with
a high spatial resolution ( 2 µm) imposed by the periodicity of the
posts array. For these experiments, we use differentiated and po-
larized Madin-Darby canine kidney (MDCK) epithelial cells. The
maximum intensity of the forces is localized on the edge of the ep-
ithelia. Hepatocyte growth factor (HGF) induces a migratory phe-
notype in MDCK cells. We compare forces generated by MDCK
cells versus HGF treated MDCK cells and correlate traction forces
with actin distribution and the expression of focal adhesion proteins.
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The behavior of MC3T3-E1 cells on super cially modi-
ed poly(3-hydroxybutyrate-co-3-hydroxyhexanoate)

X. Zhang, J. Li, H. Yun, Y. Gong, N.-M. Zhao
State Key Laboratory of Biomembrane and Membrane Biotechnol-
ogy, Department of Biological Sciences and Biotechnology, Ts-
inghua University,Beijing,China

The cells adhesion, spread, growth, proliferation and migration on
biomaterials have been widely studied for its importance in biomed-
ical materials and tissue Engineering. In this article, MC3T3-
E1 cell adhesion and proliferation on poly(3-hydroxybutyrate-co-
3-hydroxyhexanoate) (PHBHHx), a new member of polyhydrox-
yalkanoate(PHA) family, was investigated with physical, chemi-
cal and biological methods. The results showed that the response
of cells to original and surface-hydrolyzed PHBHHx lms was
different: MC3T3-E1 cell adhesion and proliferation on surface-
hydrolyzed PHBHHx was signi cantly greater than that on original
PHBHHx lms, which was contributed to presenting carboxyl and
hydroxyl groups to the surface of the material and modi cation of
surface morphology of the material with surface hydrolysis. There-
fore, surface hydrolysis makes PHBHHx become a more suitable
biomaterial for MC3T3-E1 cell response and for application in bone
tissue engineering.

P-536

Biophysical characterization of the cell-substrate contact
G. Wrobel, M. Höller, F. Sommerhage, M. Schindler, S. Ingebrandt,
A. Offenhäusser
Institute of Thin Films and Interfaces: Bio- and Chemosensors
(ISG-2), Forschungszentrum Jülich GmbH, D-52425 Jülich (Ger-
many)

Microelectronic-based biosensors that allow non-invasive record-
ings of cellular activity are in focus of current developments. This
technique is based either on microelectrode arrays or open insulated
eld-effect transistors and holds great promise for biomedical stud-

ies. However, the mechanisms underlying the cell-substrate cou-
pling are not completely understood. We use different approaches
to characterize the electronic contact between the substrate surface
and the attached cells in detail.
The small cleft between the cell membrane and sensor surface was
topographically analyzed by means of TEM of xated HEK293
cells, which have been cultured on different substrates: We found
a non-homogenous distribution for the cleft distance and could
clearly distinguish between focal adhesion regions of the cells and
areas with an increased distance of the cell membrane. The mean
distance was in the range of 100 nm.
The cleft was also electrically characterized by analyzing the trans-
fer function of an applied ac-voltage: We observed signi cant dif-
ferences in the transfer functions of the sensors, when a cell is
closely attached to the sensor spot of the devices.
The observed differences in the cleft distance and the transfer func-
tions coincide with the recorded extracellular signal amplitudes.
Further work will focus on combining these results to develop an
enhanced model of the cell-substrate coupling.

P-535

The Micro Flow Chamber Chip Cell Adhesion on a Pla-
nar Surface
M. Wenzel-Schäfer, A. Wixforth, M. Schneider
Lehrstuhl für Experimentalphysik I, Biophysik, Uni Augsburg, Uni-
versitätsstr. 1, 86135 Augsburg

The adhesion of cells plays a crucial role in a variety of biologi-
cal processes. Classical parallel- ow-chamber experiments showed
that understanding adhesion means to understand the hydrodynamic
forces acting on the cell. However, these forces vary enormously
with the geometry of the system..In order to understand the effect
of small (10 – 20µm) arteries, curved and branched vessels on the
adhesion mechanism these geometries need to be mimicked. There-
fore an adaptable set up needs to be designed.
However, the parallel- ow chamber is restricted to one de ned ow
channel geometry, has a dead volume of several millilitres and con-
tains multiple moving parts which can easily become clogged or
contaminated. The “micro ow chamber” on a chip can easily
be adjusted to any geometry using “soft lithography”, contains no
moveable parts, and carries a volume of 100 – 1000 times less
then conventionally used ow-chambers, allowing for the perfor-
mance of experiments with most valuable substance (e.g. mono-
clonal AB). Due to the chips optical transparency the entire system
can be placed under the microscope enabling us to observe the cells
online.
With this setup we were able to study the effect of branched vessels
on the adhesion of melanoma cells for the rst time.

P-534

Neutrophil spreading: from touchdown to rst steps
K. Sengupta1, H. Aranda-Espinoza3, L. Smith3, P. Janmey2,

D. Hammer3
1Forschungszentrum Jülich, Jülich, Germany., 2Institute of Mecine
and Engineering, University of Pennsylvania, Philadelphia, USA.,
3Department of Chemical Engineering, University of Pennsylvania,
Philadelphia, USA.

Time resolved dynamics of spreading of human neutrophils follow-
ing activation was observed by Re ection Interference Contrast Mi-
croscopy (RICM). Images were analysed to identify simultaneously
the changes in the overall cell shape and the zones of close contact
with the substrate and these were followed over time. We show that
in case of neutrophils, cell spreading is anisotropic and directional
from the very beginning resulting in a translation of the cell centre
even as the cell spreads; in other words, the cell undergoes locomo-
tion as it spreads. The curve describing the spreading area of the cell
as a function of time can be tted piecewise as a series of power law
functions. All cells exhibit an initial slow spread regime followed
by a fast spread regime, each characterised by a different exponent
of the power law function. The different spreading regimes are re-
lated to changes in the adhesion state and/or dynamical state of the
cell. The instantaneous velocities of cell membrane segments are
calculated. Spreading is found to be a result not of monotonous and
directional movement of the membrane but a series of apparently
random uctuations.
Cells are similarly followed when they complete their spreading
phase and start to migrate. RICM data is correlated to traction
forces exerted by the cells.
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Nonaxisymmetric phospholipid vesicles: rackets,
boomerangs, and star sh
P. Ziherl1, S. Svetina2

1Department of Physics, University of Ljubljana, Slovenia, and
J. Stefan Institute, Slovenia, 2Institute of Biophysics, Faculty of
Medicine, University of Ljubljana, Slovenia, and J. Stefan Institute,
Slovenia

Within the area difference elasticity model, we numerically mini-
mize the bending energy of phospholipid vesicles to study the non-
axisymmetric shapes at the oblate-prolate transition. We analyze
the onset of a coherent structural hierarchy of hybrid shapes such
as rackets, boomerangs, and star sh, which all consist of a attened
body and one or more elongated arms. The phase diagram of these
shapes is characterized by a critical point terminating the line of
discontinuous transitions between rackets and boomerangs/star sh.
The critical point is located very close to the discocyte with the
volume of a human erythrocyte, implying that in this part of the pa-
rameter space minute variations of volume and area difference can
induce large changes of shape.
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Combining advanced force and optical microscopy tech-
niques for biophysics research
K. Poole, R. Owen, G. Behme
JPK Instruments AG, Bouchestr. 12, 12435 Berlin, Germany

The range of biophysical applications for atomic force microscopy
(AFM) continues to grow, as the advantages of high resolution
imaging in physiological environments are combined with measur-
ing and manipulating the structures under investigation. A key fac-
tor is the ability to combine AFM with advanced optical techniques,
such as phase contrast, DIC and epi uorescent, TIRF or confocal
imaging. This enables correlation of the high resolution structural
information with speci c labelling of active molecules. The Bio-
Cell allows full environmental control of samples on coverslips in
liquid, for maximal optical resolution, single molecule imaging and
spectroscopy, and cell studies.
The CellHesion development kit has been specially designed to ex-
tend the capabilities of AFM in cell binding and recognition assays,
giving reproducible and quantitative analysis of cell-cell and cell-
substrate binding forces. Single cells within a culture can be se-
lected, attached to a exible cantilever and subsequently allowed to
adhere to a second, speci c cell or region of substrate. Simultane-
ous information from advanced optical techniques gives insight into
many additional cellular processes that occur on binding, such as
changes to actin structure, calcium ushes, distribution of labelled
proteins, or morphological changes.
[1] Poole et al. FEBS Letters, 565: 53-58 (2004)
[2] Poole and Müller British J. Cancer 92:1499-1505 (2005)

P-539

Characterization of protein hydration: a new approach
to crystallization and folding problems
D. Gau1, T. Stromer1, H. Bierbaum1, T. Scheibel2, T. Funck1

1TF Instruments GmbH, INF 515, 69120 Heidelberg, 2Inst. für Org.
Chemie und Biochemie, Lichtenbergstr. 4, 85747 Garching

The vital biological functions of proteins in the cell are based on
their intact native structure. Stabilized by water, the structure of pro-
teins is highly dependent on the equilibrium with its environment
(hydration state) which can be signi cantly in uenced by external
factors such as temperature, ionic strength or drugs. Disturbance of
this sensitive equilibrium often leads to misfolding and aggregation.
The recent development of molecular acoustics opened up new ap-
plication possibilities including high resolution observation of hy-
dration changes in proteins. Characterization and monitoring of
protein hydration has been used as an ef cient approach for the
structural and thermodynamic analysis of proteins. Thereby, molec-
ular acoustics assisted the nding of optimal crystallization condi-
tions.
Here we demonstrate the sensitivity of molecular acoustics by mon-
itoring protein folding and stability. Thermal denaturation and re-
naturation of several proteins were characterized using temperature
scans and revealed signi cant differences in general folding be-
haviour, the number of folding intermediates, general thermal sta-
bility and renaturation ef ciency. Thus, molecular acoustics proved
to be an ef cient analytical approach to characterize the structural
behaviour and stability of various proteins under native conditions.
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Citrate-dependent and heparan sulfate-mediated cell
surface retention of cobra cadiotoxin A3
C.-J. Chen1, S.-C. Lee2, H.-H. Guan1, C.-H. Wang2, W.-
N. Huang2, S.-C. Tjong2, W.-G. Wu2

1Biology Group, Research Division, National Synchroton Radia-
tion Research Center, Hsinchu 30077., 2Department of Life Sci-
ences, National TsingHua University, Hsinchu 30043, 3Department
of Physics, National TsingHua University, Hsinchu 30043, Taiwan

Anionic citrate is a major component of venom, but the role of
venom citrate in toxicity is poorly understood other than its in-
hibitory effect on the cation-dependent action of venom toxins. By
immobilizing Chinese hamster ovary (CHO) cells in microcapillary
tubes and heparin on sensor chips, we demonstrated that heparan
sulfate (HS)-mediated cell retention of the major cardiotoxin (CTX)
from the Taiwan cobra, CTX A3, near membrane surfaces is cit-
rate dependent. X-ray determination of a CTX A3-heparin hexas-
accharide complex structure at resolution 2.4 Å revealed a molec-
ular mechanism for toxin retention in which heparin induced con-
formational changes of CTX A3 lead to citrate-mediated dimeriza-
tion. A citrate ion bound to Lys23 and Lys31 near the tip of loop II
stabilizes hydrophobic contact of the CTX A3 homodimer at the
functionally important loop I and loop II regions. Additionally,
the heparin hexasaccharide interacts with ve CTX A3 molecules
in the crystal structure, providing another mechanism whereby the
toxin establishes a complex network of interactions that result in a
strong interaction with cell surfaces presenting heparin. Our results
suggest a novel role for venom citrate in biological activity and re-
veal a structural model that explains cell retention of cobra CTX A3
through HS-CTX interaction.

P-543

The megaDalton Cellulosome from Clostridium thermo-
cellum: building the puzzle
A. L. Carvalho1, J. Prates2, F. Dias2, V. Pires2, H. Gilbert3,
G. Davies4, M. J. Romão1, C. Fontes2
1REQUIMTE/CQFB, FCT-UNL, Portugal, 2CIISA-FMV, UTL,
Portugal, 3Dep. of Biological and Nutritional Sciences, Univ. New-
castle upon Tyne, UK, 4Structural Biology Lab., Univ. York, UK

The Clostridium thermocellum is a bacterium from hot springs and,
similarly to other bacteria, it converts hemicellulose into ethanol.
These microorganisms express multienzyme complexes dedicated
to the degradation of the plant cell wall. These complexes, Cel-
lulosomes, are composed of modules assembled by an integrating
protein, the scaffoldin, which is made of several type I cohesins
that bind the type I dockerins of the enzymatic modules. A type
II dockerin of the scaffoldin binds to a type II cohesin and anchors
the whole complex to the cell surface. Other modules, named Car-
bohydrate Binding Modules (CBM), are responsible for adherence
to the substrate. The type I cohesin-dockerin complex structure has
been solved and it shows that the -sheet domain of the cohesin
interacts with one of the helices of the dockerin. Sequence duplica-
tion in the dockerin results in internal 2-fold symmetry, suggesting
that both "halves" of the dockerin may interact with cohesins. The
2.5Å structure of the type II cohesin has also been solved. Subtle
differences between type I and type II cohesins explain why these
modules display distinct speci cities for the target dockerins. We
also report the 1.98Å structure of the family 11 CBM belonging
to a cellulosomal enzyme. The structure of the CBM11 reveals a
concave side that forms a potential carbohydrate binding cleft.

P-542

Modelling and mutagenesis studies of a substrate-speci c
enhancer of tolloid metalloproteinases
G. Blanc, C. Moali, B. Font, D. Eichenberger, D. J. Hulmes
Institut de Biologie et Chimie des Protéines, CNRS UMR 5086, IFR
128, Lyon, France

Procollagen C-proteinase enhancers (PCPEs) are extracellular ma-
trix glycoproteins that can stimulate the activities of tolloid met-
alloproteinases by up to 20-fold. Tolloid metalloproteinases pro-
cess several extracellular substrates, involved in matrix assembly,
cross-linking, cell migration and growth factor signalling. PCPEs
consist of two CUB domains (required for enhancing activity) fol-
lowed by an NTR domain. We have recently shown that PCPE-
1 speci cally enhances C-terminal processing of brillar procolla-
gens, with no effect on other tolloid proteinase substrates. To iden-
tify the structural features of PCPE-1 involved in enhancing activity,
we modelled the CUB1 domain, based on the known 3D structures
of other CUB-containing proteins, MASP-2 and its alternatively
spliced form MAp19 (3), both of which bind to the collagen-like
region of mannan binding lectin (MBL). Residues involved in the
binding of MAp19 to MBL are located in surface loops close to
a calcium binding site. Three such residues are highly conserved
in CUB domains of various origins, including TYR57 in PCPE-
1 CUB1. Three other residues (including GLU16 and THR79 in
PCPE-1) are speci c to the CUB1 domains of PCPEs. Mutation of
TYR57 in PCPE-1 CUB1 to alanine led to a reduction in enhanc-
ing activity of approximately 80 %. In contrast, alanine mutations
of GLU16 and THR79 had little effect on enhancing activity. This
work sheds light on the biological roles of CUB domains found in
numerous extracellular and plasma membrane-associated proteins.

P-541

G-lego: a novel entry of ultra-stable higher ordered
aggregates generated by self-assembling of GROs
M. Biyani1, Y. Kikkawa2, M. Murakami3, M. Fujita2,

K. Nishigaki3
1REDS Group, Saitama, 2Polymer Chemistry Lab, RIKEN, Wako,
3Dept. Functional Materials Science, Saitama University, Japan

Structures of short ssDNA molecules that are purine rich and con-
tain runs of guanine-rich tracts are currently of strong interest since
they are known to relate to various aspects of biological functions
including telomers, antiproliferative phenomenon and others. An-
other aspect which evokes strong interest is the tendency for self-
aggregation resulting in higher ordered structures or aggregates in
a large scale based on their potential to form G-quartets. However,
the mechanism involved in this phenomenon has been left unsolved.
In this context, here we investigated the molecular interactions and
self-assembling behavior of a series of simple guanine-rich oligonu-
cleotides (GROs) by electrophoresis, CD and AFM methods. A
novel GROs, d(G11X), where X is non-G base, were found to gener-
ate ultra-stable aggregates bearable against the denaturants and nu-
cleases. The CD spectra was supportive for the notion that d(G11X)
is forming a mixture of parallel and anti-parallel quadruplex struc-
tures. AFM observation of d(G11X) clearly showed the image of
aggregates (average height of 3 nm, i.e., approximately four times
of the measured height of dsDNA) and making them distinct from
the aggregates of other highly similar GROs. Based on the facts
thus revealed, we constructed a model, ‘G-lego’, for the aggregation
phenomenon: successively attaching of a unitary G-quartet block
through a mechanical switching of Hoogsteen-type pairing like a
modular toy ‘lego’ to explain this for further investigation.
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Analytical ultracentrifugation and membrane proteins
C. Ebel
Institut de Biologie Structurale CEA-CNRS-UJF, Grenoble, France

Analytical Ultracentrifugation (AUC) is a unique and important
technique for the characterization of macromolecular assembly and
interactions in solution, because it is rmly based on rigorous hy-
drodynamic and thermodynamic theory. AUC provides the hydro-
dynamic radius and buoyancy molar mass (related to the composi-
tion of the particle, including protein-solvent interactions) of a ho-
mogeneous ideal solute. For interacting systems, it provides values
for the association constants and/or the second virial coef cients
(related to weak inter-particle potentials).
For the study of membrane proteins, protocols using different ex-
periments can be used -in conjunction with the most recent data
treatment- to describe the behavior of the amphipatic compounds in
solution, homogeneity of the membrane protein solutions, amount
of bound detergent in the complex, oligomeric states of the protein
and protein-protein association constants. Different approaches and
results will be described. The success of these approaches could al-
low studying the link between protein-detergent and protein-protein
interactions.

P-547

Proton NMR detection of porphyrin derivatives in small
unilamellar vesicles
G. da Costa, S. Chevance, E. Le Rumeur, A. Bondon
UMR CNRS 6026-RMN ILP, Université de Rennes 1, France

Small Unilamellar Vesicles (SUV) of phospholipids are known to
permit proton and phosphorous Nuclear Magnetic Resonance of
the lipids through a relatively fast tumbling. However, the ex-
tent of the proton NMR detection of molecules associated with
the phospholipids is not well documented. In the case of the
porphyrin derivatives, we will show the drastic in uence of the
molecule/phospholipid ratio in the linewidths of the proton reso-
nances of the macrocycles. These results have been obtained with
the paramagnetic hemin complexes and the diamagnetic hemato-
porphyrin. Preliminary results involving the detection of the methyl
resonances of cytochrome c interacting with SUV will be also pre-
sented.

P-546

Structural study of bacterial glutamate synthase
(NADPH-GltS) by 3D cryoelectron microscopy and
SAXS
M. Cottevieille1, E. Larquet1, S. Jonic1, M. V. Petoukhov3,
L. Dossena4, D. I. Svergun2, M. A. Vanoni4, N. Boisset1
1Institut de Minéralogie et de Physique des Milieux Condensés,
P6, P7, UMR 7590 CNRS, IPGP, 4 place Jussieu, case 115, F-
75252 Paris cedex 05, France, 2European Molecular Biology Labo-
ratory, Hamburg Outstation, EMBL c/o DESY, Notkestrasse 85, D-
22603 Hamburg, Germany, 3Institute of Crystallography, Russian
Academy of Sciences, Leninsky pr. 59, 117333 Moscow, Russia,
4Dipartimento di Scienze Biomolecolari e Biotecnologie, Univer-
sita´ degli Studi di Milano, Via Celoria 26, I-20133 Milano, Italy

Glutamate synthases are a class of complex iron-sulfur avo-
proteins, subjected to a sophisticated control mechanism through
protein-ligand and protein-protein interactions. Both the bacterial
type NADPH-dependent glutamate synthase (NADPH-GltS) and
the plant-type ferredoxin-dependent enzyme form (Fd-GltS) are
biochemically and functionally well characterized, but structural
information is limited to the crystallographic structures of the iso-
lated alpha subunit of NADPH-GltS and of the homologous single
polypeptide chain of Fd-GltS.
We have calculated a 3D cryoelectron microscope map of NADPH-
GltS, allowing us to identify the stoichiometry and the relative po-
sitions of alpha subunits and molecular models of beta subunits. By
combining SAXS and 3D cryo-EM, we hope to improve the resolu-
tion of our 3D map.

P-545

Characterization of the interaction of PTB1 protein with
RNAs
C. L. Clerte, K. B. Hall
Washington University School of Medicine

Polypyrimidine Tract Binding protein (PTB) has four RNA Recog-
nition Motif domains (RRM). PTB1 protein binds to polypyrim-
idine tracts of pre-mRNA introns and was shown to be involved
in regulation of splicing. PTB1 has been shown to interact with
the Hepatitis C Virus (HCV) 3’ Non-Translated Region (NTR). The
3’NTR has a variable region, a Polypyrimidine Tract and a highly
conserved 98 nucleotides sequence (X RNA).
We propose to characterize PTB1 protein interaction with two
RNAs: the HCV 3’NTR and GABAA 2 pre-mRNA. Gel mobil-
ity shift experiments show that several PTB1 binding events oc-
cur cooperatively for both RNA targets. Stoichiometry shows that
six and eight PTB1 proteins bind to HCV 3’NTR and GABAA 2
pre-mRNA, respectively. These experiments also demonstrate that
PTB1 RRM1/2 prefers to bind to the sequence U/C whereas PTB1
RRM3/4 binds to U/U. Additional investigations reveal two distinct
modes of interaction of PTB1 with its two RNAs. Two PTB1 or
two PTB1 RRM1/2 proteins bind in a non-cooperative manner to
the X RNA with the same af nity (KD = 800 nM). PTB1 RRM3/4
does not bind to X RNA. On the other hand, PTB1 binds cooper-
atively with high af nity (KD = 10 nM) to GABAA 2 pre-mRNA.
PTB1 RRM3/4 has a lower af nity than PTB1 suggesting that the
domains RRM1 and 2 are contributing to the tighter interaction of
PTB1. Toe-printing experiments map PTB1 binding sites on these
two RNAs. We will present models for the interaction of PTB1 with
RNA.
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Biophysical characterization of the full-length tumor sup-
pressor protein p14ARF
A. Frazier, V. Tompkins, J. Hagen, F. Swihart, D. Quelle
Pharmacology Dept, University of Iowa, Iowa City, IA USA

INK4a/ARF encodes the potent tumor suppressor protein, ARF,
and is the second most frequently inactivated gene in human can-
cers. ARF inhibits cellular proliferation through protein-protein in-
teractions in partially de ned p53-dependent and p53-independent
signaling pathways. Although numerous ARF-associated proteins
have been identi ed, few have clearly de ned roles in ARF signal-
ing. The most prominent regulators of p53-dependent ARF signal-
ing are Hdm2 and NPM, whose competitive association with ARF
either triggers or inhibits p53 activation, respectively. Much less
is understood about the p53-independent pathway, although a po-
tential key regulator is the newly discovered protein Abp1, whose
protein levels are stabilized upon association with ARF. To date,
there is no molecular-based paradigm for ARF’s association with its
binding partners. The only structural studies of ARF have been lim-
ited to interactions between small ARF and Hdm2 peptides, which
formed insoluble amyloid-like brils upon binding. Such com-
plexes correlate with protein dysfunction; therefore, we hypothesize
structural studies of full-length ARF and its partners will provide
more biologically relevant insight into the molecular basis of ARF’s
interactions. We have successfully puri ed full-length ARF and are
using standard biophysical techniques including uorescence and
CD spectroscopy to investigate the structural basis for interactions
between ARF and representative binding proteins (Hdm2, NPM,
and Abp1).

P-551

In silico approaches to study the associative properties of
the small Heat Shock Proteins (sHSPs)
D. Flatters1, S. Fournier3, P. Vicart2, C. Etchebest1
1EBGM-INSERM U726, Paris7, France, 2EAxxx, Paris7, France,
3Department of Biology, Dalhousie University, Halifax, Canada

sHSPs form a superfamily of molecular chaperones with a con-
siderable structural and functional variety. They are able to bind
unfolding proteins, but the mechanism of the chaperone function
is poorly understood. At the structural level, sHSPs are charac-
terized by assemblies of variable size whilst the monomeric unit
is quite conserved within these proteins. Only two structures of
this family were solved by crystallography : at a dimer level,
the interaction involves a large and exible loop but interestingly
the physico-chemical properties at the interface are different (po-
lar/hydrophobic). These aspects are particularly challenging for
protein-protein prediction methods.

We test a protocol to examine various members of the family and
the dynamic properties of their subunit ( exibility/speci city). It
consists in (1) building a 3D model for the monomer using homol-
ogy modelling (2) exploring its conformational space by molecular
dynamics (3) predicting interaction between subunits by docking
approach. Even if the true orientation is missed, preliminary results
provide interesting clues about the loop conformation in uence in
detecting the interface. This study should improve a protocol for
docking, which predicts the formation of a complex from homolo-
gous proteins and their structures.

P-550

Binding of the new actinocine derivative ActII to DNA in
the presense of competing ligands
E. L. Ermak1, E. B. Kruglova2

1V.N.Karasin Kharkov National University, 4 Svoboda sq., 61077
Kharkov, Ukraine, 2Institute for Radiophysics and Electronics NAS
of Ukraine, 12 Acad. Proskura str., 61085 Kharkov, Ukraine

Actinomycin D is a DNA-binding antitumour antibiotic, but its use
suffers from its limited solubility and from causing many side ef-
fects. Some actinomycin D derivatives, i.e. new actinocine deriva-
tive actii are more soluble than actinomycin D, forms several modes
of binding on double-helical DNA but still exhibit anti-cancer activ-
ity.
The aim of this study was to investigate the mechanisms of ActII
binding to DNA with the help of competing ligands. Competitive
binding studies were performed by addition of ethidium bromide
(EB), Hoehchst 33258 (HT) and 6-azacytidine (6-AZC), to DNA-
bound ActII. A spectrophotometric analysis of competitive binding
in isosbestic points of competing ligands was carried out. An anal-
ysis of the binding data indicates that ActII and EB, ActII and HT,
ActII and 6-AZC compete for the binding sites. Binding parame-
ters of ActIi in presence of competing ligands were also obtained.
6-AZC forms one type of complex with DNA.
Our methodic of analysis of competitive binding in isosbestic points
of ligands can be used to obtain binding parameters of different lig-
ands interacting with nucleic acids when they absorb in the same
wavelength region. This method can be used also to investigate a
complexation in any three – component systems even in the case
when one of the competitors has a weak af nity to DNA or does not
absorb neither in VIS, nor in UV region.

P-549

Physicochemical basis of the regulation of a M. tubercu-
losis FHA-domain protein by phosphorylation
P. England, A.-M. Wehenkel, M. Bellinzoni, A. Villarino, P. Alzari
Unité de Biochimie Structurale & Plate-forme de Biophysique des
Macromolécules et de leurs Interactions, Institut Pasteur, Paris,
France

The sequencing of the genome of the pathogen Mycobacterium tu-
berculosis has revealed many unexpected “eukaryote-like” features,
amongst which the presence of seven proteins containing Fork-
Head Associated (FHA) domains. The presence of an 11-stranded

sandwich FHA domain in a protein is considered as an indication
that its interactions are regulated by reversible phosphorylation on
threonines of its partners.
Here, we focus on protein GarA (Rv1827), of yet unknown func-
tion. GarA contains an autonomous folding FHA domain in its C-
terminus, whose boundaries were determined by limited proteolysis
and bio-informatic methods.
Interestingly, we show that GarA is itself a substrate of several M.
tuberculosis Ser/Thr kinases (STPKs), and that it is speci cally
phosphorylated on a single threonine in its N-terminal extension.
The impact of this phosphorylation event on the conformation and
stability of GarA was determined by circular dichroism and differ-
ential scanning calorimetry.
Furthermore, we investigated the mechanism of recruitment of
GarA by the STPKs, and characterized the physico-chemical prop-
erties of the complexes, by a combination of surface plasmon reso-
nance, isothermal calorimetry and analytical ultracentrifugation.
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Fluorescence microscopy study of SMAD protein interac-
tion
K. Gromova, A. Noskov, G. S. Harms
Rudolf-Virchow-Zentrum für experimentelle Biomedizin der uni-
versität würzburg, Versbacher Str. 9, 97078 würzburg

Bone Morphogenetic Protein (BMP) signaling occurs via binding of
the cell surface receptors consisting of two types of receptor chains
BRI and BRII. BMP binding initiates a downstream signal of Smad
proteins which regulate the process of cell differentiation and car-
cinogenesis and mediates the signal into the nucleus. In the rest-
ing state Smad proteins are found in both the nucleus and cytosol.
After BMP2/4 addition Smad1 becomes phosphorylated, dissoci-
ates from the receptor I, binds to Smad4, forming a heterocomplex,
and then translocates into the nucleus where the complex associates
with other transcription factors and regulates expression of ligand-
responsive genes. By uorescence microscopy techniques, we fol-
low the nuclear translocation of the Smad in cells and report a novel
observation of the Smad1/Smad4 complex formation and translo-
cation by FRET imaging. The FRET measured between Smad as
fusion proteins with YFP and CFP shows an increasing FRET ratio
in cytoplasm immediately after and in the nucleus at longer times
after addition of ligand BMP. Translocation into the nucleus Smad
proteins after ligand-addition was observed by Laser Scanning Con-
focal Microscopy and by uorescence recovery after photobleach-
ing (FRAP) and induced rapid nuclear accumulation of Smad pro-
teins after addition of leptomycin B, an inhibitor of nuclear export,
proving constant nucleocytoplasmic shuttling of Smad proteins.

P-555

Mutagenesis analyses reveal distinct roles of TolQ
residues for colicin import and ion conductivity
E. Goemaere, E. Cascales, J. Sturgis, R. Lloubès
LISM IBSM, CNRS, UPR 9027, 31 Chemin Joseph Aiguier, 13402
Marseille Cedex 20

The Tol-Pal proteins are well conserved in Gram-negative bacteria.
This cell envelope system is formed by ve proteins located either
in the inner membrane (TolA, TolQ, and TolR), in the periplasm
(TolB), and anchored in the outer membrane (Pal). Any defect in
the Tol-Pal proteins of Escherichia coli results in the loss of outer
membrane integrity giving cells hypersensitive to drugs and deter-
gents, releasing periplasmic compounds and forming outer mem-
brane vesicles. The Tol-Pal system which transduces the energy
provided by the proton motive force of the inner membrane though
the periplasm, mediates the interaction between TolA and Pal. Our
previous works show that TolQ and TolR transmembrane segments
possess topological and sequence homologies with the agellar mo-
tor proteins, MotA and MotB and have suggested that the TolAQR
proteins form a molecular motor. In this study, we analyzed the
effects of point mutations located in conserved residues of the last
two transmembrane segments of TolQ. We demonstrated the impor-
tance of glutamate and threonine in channel function as well small
lateral chain residues, belonging to the GXXXG motifs, for protein
stability or interaction between TolA and TolQ. These point muta-
tions were found to discriminate for the rst time residues involved
in colicin import or outer membrane stability mechanisms.

P-554

Adsorption of amelogenin nanospheres onto charged sur-
faces towards understanding their auto-assembly
C. Gergely1, F. Cuisinier2, J. Moradian-Oldak3

1Université Montpellier 2, GES- CC074, Montpellier, France,
2Faculté de Chirurgie Dentaire, Université Louis Pasteur, Stras-
bourg, France, 3Center for Craniofacial Molecular Biology, Uni-
versity of Southern California, LA, USA

Self-assembly of amelogenin (rM179) into nanospheres has been
postulated to be a key factor in controlling structural organization of
the enamel extracellular matrix, which provides the scaffolding for
the oriented growth of enamel apatite crystals. Self-assembly was
investigated, when nanospheres were adsorbed onto the charged
surfaces of auto-assembled polyelectrolyte lms (PF). Streaming
potential measurements were employed in order to determine the
surface charges of nanospheres: they were slightly negatively
charged. The buildup of PF’s and nanospheres adsorption were
monitored in-situ by Optical Waveguide Lightmode Spectroscopy.
A monolayer of amelogenin nanospheres was irreversibly adsorbed
on the top of a positively charged PF. The temperature dependant
experiments showed modi cations in the thickness of nanosphere
layers con rming the earlier observations made for the nanospheres
formation in solution. The local interactions imposed by the ad-
sorption process do not disturb the self-assembling of amelogenin
molecules. Multi-assemblies of nanospheres were obtained when
mediated by poly-l-lysine and N-Acetyl-D-Glucosamine, known to
speci cally bind to the three tyrosil motif in amelogenins.

P-553

Crystal structure of lipoate-protein ligase A from Es-
cherichia coli
K. Fujiwara1, S. Toma2, K. Okamura-Ikeda1, Y. Motokawa1,

A. Nakagawa3, H. Taniguchi1
1Inst. Enzyme Res., Univ. Tokushima, 2Grad. Sch. Pharm. Sci.,
Kumamoto Univ., 3Inst. Protein Res., Osaka Univ., Japan

Lipoic acid is a cofactor of acyltransferase subunit (E2) of the -
ketoacid dehydrogenase complexes and of H-protein of the glycine
cleavage system. It attaches to a speci c lysine residue on the pro-
teins via an amide linkage. Lipoate-protein ligase A (LplA) cat-
alyzes the attachment reaction in which a lipoyl-AMP intermediate
is formed from lipoic acid and ATP in the initial activation reac-
tion. The lipoyl moiety of the intermediate is then transferred to
apopropteins in the second transfer reaction yielding lipoylated pro-
tein and AMP. We have determined the x-ray crystal structures of E.
coli LplA alone and in a complex with lipoic acid at 2.4- and 2.9-Å
resolution, respectively. The structure of LplA consists of a large
N-terminal domain and a small C-terminal domain. The structure
identi es the substrate binding pocket at the interface between the
two domains. Lipoic acid is bound in a hydrophobic cavity in the N-
terminal domain. No large conformational change is observed in the
main chain structure upon the binding of lipoic acid. LplA shows
a structural similarity to the catalytic domain of biotin holoenzyme
synthetase/bio repressor from E. coli whose reaction mechanism is
remarkably similar to that of LplA, suggesting that evolutionarily
they are closely related.
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The Hofmeister effect of anions on the insertion of the
antioxidant quercetin in lipid bilayers
D. Ionescu, C. Ganea
Department of Biophysics, Carol Davila Medical University, Eroii
Sanitari Blvd. 8, 050474 Bucharest, Romania

In the last years the interest for Hofmeister effects at the level of cell
membranes increased steadily. The salts belonging to the Hofmeis-
ter series can have stabilizing or destabilizing effects on cell mem-
brane structures. The Hofmeister anions are frequently encoun-
tered in various food products and drugs. For this reason, the study
of their effects in membrane structures could contribute not only
to elucidating of the mechanisms underlying the function of these
structures but also to the development of some applicative domains
such as food industry and pharmacology. Our study concerns the
effects of some of the anions of the Hofmeister series, especially
the nitrite and nitrate ions, on the electrical characteristics of lipid
bilayers and of lipid bilayers which contain such avonoids as the
antioxydant quercetin. In order to estimate the electrical parame-
ters of the bilayer, we have used the BLM (black lipid membranes)
technique. It has been previously shown that quercetin can insert
itself in the arti cial lipid bilayers, in uencing their electric pro le
and the insertion depends on the concentration, but also on the com-
position of the lipid bilayer. It was suggested that the ef cacity of
quercetin as an antioxydant is correlated to its capacity to incorpo-
rate and orientate itself in the lipid plasma membrane. Our aim is
to take a step further in this reasearch by studying quercetin inser-
tion in planar lipid bilayers in the presence of several anions of the
Hofmeister series.

P-559

Structural basis of cellulosome ef ciency explored by
small angle X-ray scattering
M. Hammel1, H.-P. Fierobe2, M. Czjzek1, J. C. Smith3,
V. Receveur-Bréchot1
1Architecture et Fonction des Macromolécules Biologiques, UMR
6098, CNRS and Universités d´Aix-Marseille I and II, Marseille,
France, 2Bioénergétique et Ingénierie des Protéines, UPR9036,
CNRS, Marseille, France, 3Computational Molecular Biophysics,
IWR, Universität Heidelberg, Heidelberg, Germany

Cellulose, the main structural component of plant cell walls, is the
most abundant carbohydrate polymer in nature. To break down
plant cell walls, anaerobic microorganisms have evolved a large ex-
tracellular enzyme complex termed cellulosome. This megadalton
catalytic machinery organizes an enzymatic assembly, tenaciously
bound to a scaffolding protein via «cohesin-dockerin» interactions,
that enhances synergistic activity among the different catalytic sub-
units. We have analysed by small angle X-ray scattering and molec-
ular dynamics the solution structure properties of cellulosome-like
assemblies. The atomic models, generated by our strategy for the
free scaffoldin, and for binary and ternary complexes, revealed the
existence of various conformations due to an intrinsic structural
exibility with no or only coincidental inter-cohesin interactions.

These results provided primary evidence concerning the mecha-
nisms by which these protein assemblies attain their remarkable
synergy. The data suggested that the motional freedom of the scaf-
foldin allows the precise positioning of the complexed enzymes ac-
cording to the topography of the substrate, whereas short-scale mo-
tions permitted by residual exibility of the enzyme linkers allow
« ne-tuning» of each catalytic domain.

P-558

Promotion of cTAR DNA homodimers by the nucleocap-
sid protein
A. E. Hac, J. Godet, H. Beltz, Y. Mély
The lab. of Pharmacology and Physic-Chem of Cell. & Molec.
Interactions (UMR7034 CNRS), University Louis Pasteur, 74 Route
du Rhin, F-67401 Strasbourg

The life cycle of the human immunode ciency virus (HIV-1) con-
sists of sequential events which are regulated by viral enzymes as
well as by cell and viral proteins like e.g. the viral nucleic acid
chaperone protein NCp7. The reverse transcription of the single
stranded genomic RNA into a linear, double stranded DNA involves
two viral proteins: reverse transcriptase and the NCp7 protein. At
the beginning, the newly made minus-strand strong stop (ss-cDNA)
is transferred to the 3’ end of the genomic RNA. This hybridization
reaction takes place between regions containing stem-loop struc-
tures, so called transactivation response elements (TAR). NCp7 me-
diates destabilization of both TAR structures in order to chaperone
their hybridization. Herein, we have evidenced by two photons FCS
that NCp7 promotes formation of homodimers with several cTAR
mutants. The NCp7-promoted dimerization of rhodamine-labelled
cTAR derivatives has been assessed by the decrease by a factor of
two the number of uorescent species in the presence of protein.
These dimers may correspond to kissing complexes or extended du-
plexes. In addition, homodimers formation was found to be related
to the stabilities of the oligonucleotides in their monomeric states.
The latter are thought to be of importance in HIV-1 recombination.

P-557

Protein exibility and entropy on the edge of binding
R. Grünberg1, J. Leckner2, M. Nilges1

1Unité de Bioinformatique Structurale, Institut Pasteur, Paris,
France, 2Department of Molecular Biotechnology, Chalmers Uni-
versity of Technology, Göteborg, Sweden

Protein recognition puts systems of many thousand interacting
atoms on the edge between two conformational states – free and
bound. Structure uctuations may have a profound impact on this
process. Yet, exibility remains until today the weak point in our
understanding of protein-protein binding.
We selected a set of 17 protein complexes for which the three-
dimensional structures of both free components and the complex
were available and performed molecular dynamics simulations in
explicit water for each of these 51 systems. Most uncomplexed
binding sites proved more exible than the remaining surface and
lost conformational freedom upon complex formation. However,
contrary to common expectation, binding did usually not restrict the
overall motion of proteins. We calculated the change in conforma-
tional entropy from longer simulations on 7 complexes (21 systems)
using a new method based on quasiharmonic analysis. Two small
complexes and an antibody-antigen system exhibited a signi cant
loss (up to 157 41 cal/(mol K)) whereas three larger complexes
showed increased (by up to 43 23 cal/(mol K)) or unchanged con-
formational entropy.
Our results blend in with a uni ed model of exible protein recogni-
tion [Grünberg et al. (2004) Structure 12, 2125-36] that reconciles
the ideas of induced t and conformer selection. Structure dynam-
ics should in uence both the speed of recognition and the stability
of protein-protein complexes.
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Crystallization and structure of a urokinase receptor tar-
geted antibody
Y. Li1, G. Parry2, L. Chen3, J. A. Callahan2, A. P. Mazar2,
Q. Huai4, M. Huang1

1State Key Laboratory of Structural Chemistry, Fujian Institute
of Research on the Structure of Matter, CAS, Fuzhou 350002,
P.R.China, 2Attenuon L.L.C., 10130 Sorrento Valley Road, Suite B,
San Diego, CA 92121, USA, 3Laboratory for Structural Biology,
Dept. of Chem., Univ. of Alabama in Huntsville, Huntsville, AL
35899, USA., 4Division of Hemostasis and Thrombosis, BIDMC,
Harvard Medical School, Boston, MA 02215, USA

Intervention on urokinase (uPA) proteolytic activity and/or its bind-
ing to its receptor, uPAR, has been recognized as a potential mean
for anti-tumor metastasis therapy. ATN-615 is a monoclonal anti-
body that recognizes uPAR at high af nity, and at the same time it
does not interfere with uPA binding onto uPAR. The initial crys-
tals of Fab fragment of ATN-615 antibody obtained through vapour
diffusion methods diffracted poorly ( 8 Å) with an in-house X-
ray source. Treatment of the protein with hydrogen peroxide and
reduction of the protein concentration were the key factors in ob-
taining diffracting crystals. Final crystals diffracted to 1.75 Å, and
belong to orthorhombic P212121 space group with unit cell param-
eters a=37.2 Å, b=84.5 Å, c=134.0 Å, and contain one molecule
of Fab fragment in the asymmetric unit. The antigen binding area
(CDR loops) of ATN-165 forms a relative at and undulating sur-
face, characteristic of anti-protein antibody. It is interesting to note
the antigen binding surface is predominately consisted of aromatic
residues including tryptophan and tyrosine.

P-563

DNA- liposome complexes and nuclear pores assembly
V. V. Kuvichkin
Lab. Mechanisms of Reception of The Institute Biophysics Cell,
Russian Academy of Sciences

The formation of triple complexes of DNA-liposome-multivalent
cations is accompanied by the aggregation and partial fusion of li-
posomes as we showed by freeze-etching technique. DNA acts as a
fusogen in this process, and it unwinds in the region of liposomes
fusion. The addition of nuclease S1 to the triple complexes caused a
complete fusion of liposomes and the formation of giant liposomes
(1-10 mkm in diameter). The addition of DNA, phosphatidylcholine
liposomes, and Mg ions to an egg extract of Xenopus laevis lead
to the formation in liposomes of structures resembling nuclear pores
but of a smaller diameter. Similar structures was shown in lipo-
somes after staining of triple complexes with terbium or lanthanum.
By electron microscopy (freeze-etching technique and by Tb3 and
La3 staining of triple complexes) we have showed partial fusion
of liposomes area, associate with untwisting DNA regions.
DNA –membrane complexes (DMC) in our opinion are the basis of
such cellular structures as Bajers junction and mesosomes of bac-
teria, the nuclear pores and annulate lamellae of eukaryotes, pro-
caryotic and eucaryotic nucleoids. DMC also play certain role in
the structure of eucaryotic chromosomes formation and in genome
expression.

P-562

Fluorescence stopped- ow analysis of ClpAPA assembly
W. B. Kress, H. J. Mutschler, K. B. Kolygo, E. U. Weber-Ban
Institute of Molecular Biology and Biophysics Zürich

ClpAP is a chaperone-protease complex. It consists of a proteolytic
core cylinder (ClpP), which contains several protease active sites
and a ring-shaped chaperone complex (ClpA) binding to either end
of the core cylinder. ClpA carries ATPase activity and is respon-
sible for recognition and unfolding of protein substrates that then
are translocated into ClpP to be degraded. ClpA is a member of the
AAA protein family and contains two AAA-cassettes. To perform
its biological function ClpA has to form a ring-shaped hexamer.
This process is dependent on the binding of ATP. We investigated
ClpA hexamer formation, complexation with ClpP and substrate
binding using uorescence methods and rapid kinetic analysis. The
time courses were interpreted using numerical tting procedures.

P-561

NMR structural dissection of the human TFIIH tran-
scription factor
B. Kieffer1, E. Kellenberger1, E. Wasielewski1, V. Gervais1,
V. Lamour1, J.-C. Thierry1, R. Boelens2, D. Moras1,
A. Poterszman1

1IGBMC, UMR 7104 1, rue Laurent Fries BP10142, 67404 Illkirch,
France, 2Bijvoet center for biomolecular research, Utrecht Univer-
sity, Padualaan 8, 3584 Utrecht , Netherland

Transcription initiation and nucleotide excision repair (NER) of
damaged DNA are connected through the dual action of TFIIH, a
multiprotein complex (460 kDa) composed of ten subunits. The
combined use of proteolysis experiments and bioinformatics al-
lowed the identi cation of several structural domains in TFIIH sub-
units that could be studied in solution using NMR. Among the re-
sults of this study, the presence of a new type of C4C4 RING do-
main within the core subunit p44 is of particular interest[1]. The se-
quential organisation of -strands in this RING is related to canon-
ical RING domains by a circular permutation of the -sheet ele-
ments. Another insight into the TFIIH function revealed by this
study arose from the identi cation of a PH/PTB domain within the
p62 subunit[2]. We showed that the p62 PH/PTB-like domain is
dispensable for the assembly of the TFIIH complex and basal tran-
scription. Instead dual incision experiments revealed that the p62
PH/PTB-like domain is required for nucleotide excision repair and
physically interacts with the 3’ endonuclease XPG. Thus, our study
provides an example of a PH/PTB-like domain potentially involved
in the shuttling of TFIIH between NER and transcription.
[1] Kellenberger E. et al. (2005) J. Biol. Chem. in press
[2] Gervais V. et al. (2004) Nat Struct Mol Biol. 11(7) 616-622.
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sHSP properties of alpha-crystallins investigated with
Quasi Elastic Light Scattering
M. Michiel1, F. Skouri-Panet1, S. Simon2, P. Vicart2, A. Tardieu1

1CNRS-P6, FRE2852, Case 29, 7 Quai Saint Bernard, F75252Paris
Cedex 05, 2FRE2853, 105 Bd de l´Hôpital, F75013 Paris

Small heat shock proteins (sHSP) form a distinct family of molecu-
lar chaperones with a highly conserved C-ter domain, around 90
aa, “the -crystallin domain”, and a variable N-ter. They form
large oligomeric complexes, 12 - 40 subunits of 12 - 43kDa and
rapidly exchange subunits. In eye lenses, A and B crystallins are
combined to form high molecular weight polydisperse oligomers
(800kDa) that ensure lens transparency. In the chaperone-like func-
tion, subunit exchange allows them to associate - and - crystallins
at the onset of their denaturation thus preventing aggregation and
cataract. Recently, Fluorescence Resonance Energy Transfert and
Small Angle X-ray Scattering were used to study the formation
of -crystallin / substrate complexes as a function of temperature
[1]. In the present study, Quasi Elastic Light Scattering was used to
compare oligomeric state, subunit exchange and transition temper-
ature of native -crystallins and of a variety of mutants, including
the R120G human B-crystallin, responsible for a myopathy and a
cataract [2]. The kinetics of the conformational transitions and of
the -crystallin / substrate complex formation were followed in ad-
dition.
[1] Putilina, T., et al., J Biol Chem, 2003. 278: 13747-56
[2] Vicart, P., et al., Nat Genet, 1998. 20: 92-5

P-567

Evidence for glycolytic enzyme complexes in rabbit my-
oplasm based on stoichiometry and diffusivity
D. Maughan1, J. Henkin1, J. Vigoreaux2

1Dept. Molecular Physiology and Biophysics, University of Ver-
mont, 2Dept. Biology, University of Vermont, Burlington VT
05405 USA

Glycolysis is important in fast twitch muscles, where ATP, produced
at intermediate steps of the glycolytic pathway, fuels contraction
and a variety of other ATP-dependent cellular processes. It has been
postulated that glycolytic enzymes form complexes in vivo that fa-
cilitate metabolic channeling of intermediates, but direct evidence
remains elusive. To probe the properties of the putative in vivo com-
plex, we measured the concentrations and ef ux of glycolytic en-
zymes from single demembranated muscle bers transferred from
oil through several solution drops in which diffusible protein con-
tent was measured. Molar concentrations for enzymes catalyzing
the hexose and triose sugar reactions grouped around 40 µM and
80 µM, respectively, consistent with a stoichiometry of 1:2 that
suggests a basis for metabolic channeling. Ef ux rates increased
signi cantly with protein depletion, with nal values for the diffu-
sion coef cients inversely proportional to hydrodynamic radii and
roughly a tenth that in bulk water. We speculate putative complexes
break apart as the pool of monomers becomes depleted. As individ-
ual enzymes diffuse radially outward they pass through a molecular
sieve of effective mesh size 15 nm, i.e., comparable to the inter-
lament spacing of the I-band lattice.

P-566

Biophysical study of the interaction between the C-
terminal domain of human centrine 2 and S 1 repeats
J. Martinez-Sanz, S. Miron, P. Duchambon, L. Assairi, Y. Blouquit,
M. Tourbez, C. T. Craescu
Molecular Biophysics, INSERM/Institut Curie, 91405 Orsay

Centrins, proteins from the EF-hand superfamily, have two main
domains, each containing two EF-hand motifs. There are three iso-
forms in humans, at present under active structural and physico-
chemical investigation in our laboratory. Some of the calcium bind-
ing sites of the centrins have a very low af nity and should remain
unloaded in physiological conditions. In human centrin 2 (HsCen2)
the active metal binding sites are located in the C-terminal half (C-
HsCen2), that undergoes a conformational opening when bound to
calcium ions. Several biological functions of centrins are actually
known, but incompletely explained. In the microtubule organiza-
tion centers centrins are critical for the control of normal cell mi-
tosis. This role should involve molecular interactions with other
proteins, one of them being the S 1. Here we report recent data of
our project dedicated to the molecular and structural characteriza-
tion of the interaction between HsCen2 and human S 1 (hS 1) that
has 23 repeats of 23 residues each. We synthesized two different
repeats (P1-hS 1: 611-630, P2-hS 2: 445-464) and studied their
binding capacity to HsCen2, using the ITC technique. While P2-
hS 1 shows no signi cant binding, probably due to the presence of
a Pro in the sequence, P1-hS 1 interacts with a high binding con-
stant (on the order of 107 M 1) and a 1:1 stoichiometry, with the
C-terminal half of the protein. We will present the structural and
physicochemical properties of the complex C-HsCen2/P1-hS 1, ex-
plored by CD, uorescence and NMR.

P-565

Quantitation of the Ca-dependent interaction of calmod-
ulin with CaM Kinase I and its target sequence
S. R. Martin, P. M. Bayley
Physical Biochemistry, N.I.M.R., Mill Hill, London NW7 1AA

Calmodulin acts as activator of numerous eukaryotic enzymes, im-
plying close coupling of the binding of Ca and the target protein.
We present the quantitation of the af nity of Ca4.CaM for the CaM-
kinase-I protein and its 25-residue target peptide that is fully con-
sistent with the observed enhancement of the apparent Ca-af nity
of CaM on complex formation with either ligand.
1) A series of uorescence based competition titrations establishes
the extremely high af nity of the target peptide (Kd pM) in form-
ing the complex (1MXE.pdb : Clapperton et al. (2002) : Biochem-
istry 41:14669).
2) This peptide af nity is 50,000 fold greater than the af nity of
the intact kinase for Ca4.CaM as determined by direct Trp titration;
this is rationalised as being largely due to the free energy cost of
making available the target sequence in the inhibited intact enzyme.
3) The apparent af nity for Ca binding to CaM is enhanced from
pCa 5.3 (CaM) to 6.5 (+ kinase) and 7.4 (+ peptide) [pCa = -
log10.Kd(average)].
4) These results, together with the determination of the af nity of
either ligand for the Ca-free(apo)CaM, establish the low calcium
concentration range over which control of the enzyme activation is
exercised in this biological system.
5) Given the compact crystal structure of the inactive en-
zyme (1A06.pdb), the kinetic mechanism of formation of the
Ca4.CaM.CaM-kinase-I complex appears to be unexpectedly ef -
cient.
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Calmodulin binding to the MAGUK family of synapse-
associated proteins
I. Paarmann1, A. Lavie2, M. Konrad3

1MPI for Brain Research, Frankfurt, Germany, 2U. of Illinois,
Chicago, USA, 3MPI for Biophys.Chem., Goettingen, Germany

Membrane-associated guanylate kinase (MAGUK) are multido-
main proteins, encompassing at least one PDZ domain, an SH3 do-
main, and a guanylate kinase (GK)-like domain. The subfamily
comprising the synapse-associated proteins (SAPs) SAP90/PSD-
95, SAP97/hDlg, SAP102/NE-Dlg, and PSD-93/Chapsyn-110 con-
tain three amino-terminal PDZ domains; CASK and its homologs
have a calmodulin-dependent protein kinase (CaMKII)-like domain
at the N-terminus; the zonula occludens proteins ZO-1, ZO-2, and
ZO-3 have an extended C-terminal region; p55 and other members
of the fourth subfamily consist mainly of the three core domains.
Different modes of inter- and intramolecular interactions are pro-
posed to occur between the SH3 and GK domains and the so-called
HOOK region located between these two domains. The GK do-
main is devoid of enzymatic activity; it appears to have evolved as a
protein-protein interaction module that associates with a novel class
of proteins designated GKAP. Comparison of the 1.3 Å structure of
the GK domain of human CASK with the structures of yeast GMP
kinase shows important differences in the GMP binding site. By us-
ing surface plasmon resonance spectroscopy we characterized the
high af nity (Kd of 50 to 200 nM) interaction of calmodulin with
various MAGUKs, the HOOK region being of critical importance
for complexation. Our ndings suggest that calmodulin could act
as a trigger molecule to switch MAGUKs from a closed to an open
conformation where binding sites are unmasked.

P-571

Structure of human T-protein of glycine cleavage system:
Implications for nonketotic hyperglycinemia
K. Okamura-Ikeda1, H. Hosaka2, M. Yoshimura2, E. Yamashita2,
S. Toma3, A. Nakagawa2, K. Fujiwara1, Y. Motokawa1,
H. Taniguchi1
1Inst. Enz. Res., Univ. Of Tokushima, 2Inst. Prot. Res., Osaka
Univ., 3Grad. Sch. of Pharm. Sci., Kumamoto Univ., Japan

T-protein, a component of the glycine cleavage system, cat-
alyzes the formation of ammonia and 5,10-CH2-H4folate from
the aminomethyl moiety of glycine attached to the lipoate cofac-
tor of H-protein. Several mutations in the human T-protein gene
cause non-ketotic hyperglycinemia. To gain insights into the cat-
alytic mechanism and the effect of disease-causing mutations at
the molecular level, crystal structures of human T-protein in free
form and bound to 5-CH3-H4folate have been determined at 2.0 Å
and 2.7 Å resolutions, respectively. It comprises three domains ar-
ranged in a cloverleaf-like structure with the central cavity, where
5-CH3-H4folate is bound. Most of the disease-relating residues
cluster around the cavity forming hydrogen bond networks to hold
not only the folate-binding space but also the positions and the ori-
entations of the second structural elements in the middle segment,
which might play a pivotal role in the T-protein catalysis. The cat-
alytic residues directly participate in C1 unit transfer was veri ed by
the mutation analysis, and the complex model of H- and T-protein
provides a reasonable picture of the catalytic process, showing an
ingenious mechanism of recruiting the aminomethyl lipoate arm to
the reaction site without the release of toxic formaldehyde.

P-570

An electrical bio-sensing platform using micro-
cantilevers
R. Mukhopadhyay1, M. Lorentzen1, J. Kjems2, V. Sumbayev3,

P. Andreasen3, F. Besenbacher1
1Dpt. of Physics & Astronomy, 2Dpt. of Molecular Biology, 3Dpt.
of Molecular & Structural Biology, Univ. of Aarhus, Denmark

A microfabricated cantilever with an internal piezoresistive element
has been used for electrical detection of two types of interactions,
DNA-DNA hybridization, and recognition between oestrogen re-
ceptor (ligand bound/free) and conformation speci c peptides / I
(recognises oestradiol bound receptor), and / II, (recognises lig-
and free receptor). Generation of a differential surface stress upon
target binding allows identi cation of 12 nt DNA probes with point
mismatch discrimination (sensitivity 200 nM). An overhang exten-
sion, however, enhances sensitivity 10 fold. Multiplexed analysis of
a range of target probes using different sensor probes is performed
in situ in real time. Replacing the capture probe with locked nu-
cleic acid (LNA) results in faster target capture kinetics compared
to DNA. In uence of steric and electrostatic factors on signal gen-
eration is evident in signal enhancement by the overhang extension
and reversal of signal polarity by varying buffer strength, respec-
tively. Ligand induced protein conformational changes is detected
by discrimination between oestradiol bound and free forms of two
proteins, oestrogen receptor ligand binding domain (ER-LBD) and
glutathione S-transferase bound ER-LBD at a range of protein con-
centrations (2.5-20 nM) and ligand concentrations (125-1000 nM).
A direct detection compared to the optical method this assay offers
integrated readout, label-free and non-invasive communication with
a range of functional complexes at solid-liquid interfaces.

P-569

Visualization of single Escherichia coli FtsZ lament dy-
namics with atomic force microscopy
J. Mingorance1, M. Tadros1, M. Vicente1, J. M. González2,
G. Rivas2, M. Vélez3

1Centro Nacional de Biotecnología-CSIC, Madrid, Spain, 2Centro
De Investigaciones Biologicas-CSIC, Madrid,Spain, 3Universidad
Autónoma de Madrid, Madrid, Spain

FtsZ, the prokaryotic homologue of tubulin, is an essential cell divi-
sion protein. In the cell it localizes at the center forming a ring that
constricts during division. In vitro it binds and hydrolyzes GTP,
and polymerises in a GTP-dependent manner. We have used atomic
force microscopy (AFM) to study the structure and dynamics of
FtsZ polymer assembly on a mica surface under buffer solution.
The polymers were highly dynamic and exible, and continuously
rearranged over the surface. End-to-end joining of laments and de-
polymerization from internal zones were observed, suggesting that
fragmentation and reannealing may contribute signi cantly to the
dynamics of FtsZ assembly. The shape evolution of the restructured
polymers manifested a strong inherent tendency to curve. Polymers
formed in the presence of non-hydrolysable nucleotide analogues
or in the presence of GDP and AlF3 were structurally similar but
showed a slower dynamic behavior. These results provide experi-
mental evidence supporting the model of single-strand polymeriza-
tion plus cyclization recently proposed to explain the hydrodynamic
behaviour of the polymers in solution.
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Mapping of interface residues of Pla protein from Y.
pestis with Plasmin(ogen) by MD simulations
E. Ruback, P. G. Pascutti
Modeling and Molecular dynamics laboratory, Biophysics Institute,
Federal University of Rio de Janeiro-uFRJ

The plasmin(ogen) system (Plg) is an important mechanism for the
cell migration through the tissues in the mammalian organisms.
Some bacterial agents can activate this system by proteases and
lead an uncontrolled degradation of extracellular matrix compo-
nents, and make an invasive character of these infections. The Y.
pestis protein Pla is a plasmid coded outer membrane protein, with
aspartic-protease activity and is closely related with the proteolytic
activation of Plg in the serine-protease form called Plasmin. Exactly
how the Pla activate Plg in plasmin remains unclear. For better un-
derstand about this event, we performed in this work the predicted
interaction between the Plg and Pla protein by docking and eval-
uate the complex stability by Molecular Dynamics (MD).The pre-
dicted complex of Plg-Pla show same interaction site predicted by
experimental site direct mutagenesis in others studies. After 8 ns
MD (72083 atoms in simulation box), we observed the relax of beta
barrel structure of Pla and the progressive approximation between
mass center of this molecules, followed by the increase of hydro-
gen bonds number and total contact area, mainly of hydrophobic
residues. The mapping of this interface region after simulations
shows the participation of 30 aminoacids in Pla and 30 in Plg. In
this study we report the possible aminoacids that can be participant
in the active site and the sub sites of interaction. The total under-
standing of these interactions can be a important tool for drug design
against bacterial proteases.

P-575

Ethanol induced changes in HDL oxidation studied by
non-radiative energy transfer uorescence
M. Raguz1, J. Brnjas-Kraljevic2, G. Pifat-Mrzljak3

1University of Mostar, School of Medicine, Mostar, Bosnia and
Herzegovina, 2University of Zagreb, Medical School, Zagreb,
Croatia, 3Rudjer Boskovic Institute, Zagreb, Croatia

The aim of the study was to follow the in uence of alcohol on the
structure and function of serum high density lipoproteins, HDL.
The effect of different concentrations of ethanol on the HDL ox-
idation process was monitored by uorescence spectroscopy of
apoA-1 tryptophans and molecular probe 6-propionyl-2-dimethil-
aminonaphtalen, PRODAN. PRODAN, although predominately
lipophilic, participates in environments of different polarity, in HDL
monolayer and in water media. The mathematical model for calcu-
lating the spectra of PRODAN only in lipid matrices of HDL was
developed. The changes provoked at lipid/protein interface, at dif-
ferent stages of particle oxidation, were studied by non-radiative
energy transfer, NRET. The concentration of ethanol and the stage
of HDL oxidation modulate the process of energy transfer. The in-
crease of ethanol concentration disrupts the communication over the
boundary between protein and lipid monolayer as seen by NRET.
The process of oxidation is slowed down with the increase of
ethanol concentration. In fully oxidative state HDL is more sen-
sitive to the ethanol induced perturbation.

P-574

Involvement of the projection domain of MAP4 in the
regulation of the microtubule dynamics
S. Permana1, S.-I. Hisanaga2, Y. Nagatomo3, M. Fujii3, H. Hotani3,
T. J. Itoh3

1Dept. Biol., Brawijaya University, Indonesia, 2Dept. Biol. Sci.,
Tokyo Metropolitan Univ., Japan, 3Div. Biol. Sci., Nagoya Univ.,
Japan

Individual microtubules (MTs) undergo transitions between phases
of polymerization and depolymerization, so-called MT dynamic in-
stability. The heat-stable MAPs (MT associated proteins) including
MAP4, MAP2 or tau are known to regulate the dynamic instability.
These MAPs possess a common asymmetric structure consisting
of N-terminal projection (PJ) domain and C-terminal MT-binding
(MTB) domain. The PJ domain has not been thought to partici-
pate in the MT dynamics, because it does not bind MT directly but
protrudes from the MT surface. To investigate the role of the PJ
domain in MT dynamics, we observed the dynamic instability by
dark- eld microscopy in the presence of several mutants of MAP4
with different deletions of the PJ domain. Depending on the deleted
regions, the dynamic instability was attenuated by decrease in both
polymerization and depolymerization distances. Additionally, pro-
les of the dynamic instability were quite different in the presence

of PJ2, a MAP4 mutant lacking the 2/3 of N-terminal part of the PJ
domain. Relatively rapid and long depolymerization phases were
sometimes observed among quite slow length changes. Fluores-
cence microscopic observation suggested that the different pro les
were due to the inhomogeneous distribution of PJ2 along the MT
lattice. Taken together, we conclude that the PJ domain participates
in the regulation of the MT dynamic instability.

P-573

Hair: Molecular rearrangement during growth and de-
velopment leads to tough resilient bres
D. A. Parry1, P. M. Steinert2, L. N. Marekov2, H. Wang2

1Institute of Fundamental Sciences, Massey University, New
Zealand, 2NIAMS, NIH, Bethesda, Maryland 20892, USA

The axial arrangement of IF molecules in hair has been determined.
The key to success was our ability to reconstitute expressed mouse
keratin type I and type II IF chains into lamentous structures iden-
tical to those observed in vivo. DST crosslinks were introduced be-
tween axially adjacent lysine residues in different molecules within
the laments. These peptides were sequenced and the interacting
lysine pairs determined for intermediate laments in both an oxi-
dising and a reducing environment. Remarkably, whilst most of the
molecular pattern of interactions was identical in these two cases
there was one signi cant difference between them, and this corre-
sponded to an axial shift between molecules. This allowed cysteine
residues to come into axial alignment and to form covalent disul-
phide bonds.
At the base of the hair follicle the intermediate lament proteins are
expressed in a reducing environment, and the molecules assemble
into hair laments. Further up the hair follicle the matrix proteins
are laid down and these interdigitate between the laments. Cell
death occurs and the environment changes to an oxidising one. The
laments undergo a structural rearrangement (the rst ever seen in a
brous protein) to permit disulphide bonds to be formed within the

intermediate lament itself, thus endowing it with exceptional me-
chanical strength. There are thus two unique structures adopted by
hair intermediate laments, depending on the stage of development.
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Isolation, characterisation and crystallisation of a new
AAA-protein from archeae
H. Summer, S. P. Rajkumar, R. M. Bruderer, E. U. Weber-Ban
Institute of Molecular Biology and Biophysics, ETH Zuerich

A new member of the AAA (ATPases Associated with various cel-
lular Activities) protein family existent in certain archaeal species
has been analysed in our work.
The genes of Archaeoglobus fulgidus and Methanosarcina ace-
tivorans have been cloned from genomic DNA and were inserted
into protein expression vectors. The monomeric weight of the A.
fulgidus AAA-protein is 39.9 kDa and the monomeric weight of
M. acetivorans AAA-protein is 42.2 kDa. Proteins were puri ed
to homogeneity as veri ed by SDS-page and sedimentation veloc-
ity analysis. The assembly state was shown to be hexameric by
sedimentation equilibrium measurements over a wide concentra-
tion range. Electron micrographs show homogeneous, ring shaped
hexamers with 100-130 Å diameter. As suggested by homology
to members of the AAA+ family, this AAA-protein shows ATPase
activity.

P-579

Fast assignment of NMR backbone resonances for pro-
teins of known 3D structures using RDCs
D. Stratmann, C. van Heijenoort, E. Guittet
ICSN - Laboratoire de Chimie et Biologie Structurales, CNRS;
91190 Gif sur Yvette

Structural genomic projects today yield an increasingly high num-
ber of proteins structures, mainly obtained by X-Ray diffraction,
whose functions remain to be elucidated. NMR can play here a
crucial role, through its ability to quickly identify binding sites of
ligands on proteins, by measuring the evolution of chemical shifts
on fast and sensitive HSQC type experiments (Chemical Shift Map-
ping). An important NMR limiting step is the assignment of the
HSQC spectra, which remains often fastidious, and big efforts are
being made to provide to the NMR community automated assign-
ment methods. To be applicable to high throughput procedures, the
methods need to be fast and reasonably priced, and thus to use (i)
a minimal amount of preferably only 15N-labeled protein, (ii) fast,
highly sensitive, and generally practicable experiments.
For proteins whose 3D structures alone are already known, the
comparison of back-calculated with experimental Residual Dipo-
lar Couplings (RDCs) values can be a very ef cient way to obtain a
straightforward assignment of HSQC spectra. It is however in prac-
tice not suf cient, and a number of methods have been proposed that
use additional information such as HN-HN nOes, chemical shifts,
accessibility of amide protons, etc.
Here, we propose a new approach that exploits RDCs to get a fast
and automated assignment of interaction sites in proteins of known
3D structures. We also analyze in detail the theoretical and experi-
mental limits of the use of RDCs in this context.

P-578

The nDsbD-SS-CcmG complex from E.coli: structural
basis for DsbD-dependent cytochrome c maturation
C. U. Stirnimann1, A. Rozhkova2, U. Grauschopf2, M. G. Grütter1,
R. Glockshuber2, G. Capitani1

11 Biochemisches Institut, Universität Zürich, Winterthurerstrasse
190, 8057 Zürich, Switzerland, 22 Institut für Molekularbiologie
und Biophysik, Eidgenössische Technische Hochschule Höngger-
berg, 8093 Zürich, Switzerland

Escherichia coli DsbD transports two electrons from cytoplasmic
thioredoxin to substrate proteins (DsbC, DsbG, and CcmG) in the
periplasm. DsbD is composed of a N-terminal periplasmic do-
main (nDsbD), a C-terminal periplasmic domain and a central trans-
membrane domain. Each of these domains possesses two cys-
teines, which are required for the electron transport. Fast (3.9x105

M 1s 1) and direct disul de exchange occurs between nDsbD
and CcmG, a highly speci c disul de reductase essential for cy-
tochrome c maturation. We solved the crystal structure of the
disul de-linked complex between nDsbD and the soluble part of
CcmG at 1.94 Å resolution. In contrast to the other two known
complexes of nDsbD with target proteins, the N-terminal segment
of nDsbD contributes to speci c recognition of CcmG. This and
other features, such as the possibility of using an additional interac-
tion surface (like in the disul de-linked complex with DsbC), con-
stitute the structural basis for the adaptability of nDsbD to different
protein substrates.

P-577

Structure of the R-state of E.coli aspartate transcar-
bamoylase with one substrate bound
K. A. Stieglitz1, K. Dusinberre1, J. P. Cardia1, H. Tsuruta2,

E. R. Kantrowitz1

1Department of Chemistry, Boston College, Merkert Chemistry
Center, Chestnut Hill MA 02467, 2Stanford Synchrotron Radiation
Laboratory, Stanford Linear Accelerator Center, MS69, 2575 Sand
Hill Rd, Menlo Park, CA 94025

E. coli aspartate transcarbamoylase (ATCase) catalyzes the rst step
in pyrimidine biosynthesis, condensation of carbamoyl phosphate
(CP) and aspartate (ASP) to form N–carbamoyl-L-aspartate (CA)
and inorganic phosphate (Pi). In the wild-type enzyme binding
of ASP to the E•CP complex induces domain closure in catalytic
chains, which induces dramatic quaternary structural change from
inactive T to active R structure. One interaction stabilizing the T
state of the enzyme is between Asp236 on the catalytic chain to
Lys143 on the regulatory chain.The structure of the D236A mutant
was investigated by SAXS and X-ray crystallography with PAM,
an analogue of rst substrate CP, to understand how this mutation
can destabilize one of the allosteric states of ATCase and trap the
enzyme in the R quaternary structure with half of the active site un-
occupied. SAXS experiments showed the enzyme remains in the
R state not returning to the T state until the supply of substrates
is exhausted. Therefore, the D236A structure corresponds to the
activated state of the enzymatic cycle when CP has bound and the
binding site for ASP is formed, but unoccupied. The D236A/PAM
complex analysis utilizing in silico docking experiments and molec-
ular dynamic simulations reveals that the architecture of the active
site cavity of ATCase is altered during the enzymatic catalytic cycle.
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Energetics of GrpE·DnaK binding. Role of ATPase and
substarte binding domains
S. G. Taneva, V. Fernández-Sáiz, F. Moro, A. Muga
Biophysics Unit (CSIC-UPV/EHU) and Department of Biochem-
istry and Molecular Biology, University of Basque Country, Bilbao
48080, Spain

Molecular chaperones mediate essential intracellular processes
(folding of nascent polypeptides, assembly of proteins and dissas-
embly of protein aggregates) under physiological and stress condi-
tions. The E. coli Hsp70 chaperone, DnaK, acts as a nucleotide-
activated molecular switch controlled by the action of the cochap-
erones DnaJ and GrpE. GrpE regulates nucleotide (ADP/ATP) ex-
change and unlocks the lid subdomain, favoring substrate dissocia-
tion.
We have characterized the energetics that govern complex for-
mation between GrpE and DnaK and the contribution of speci c
DnaK domains to the binding reaction using different mutants: the
deletion mutants DnaK(1-385) and DnaK(1-507), the single point
mutant DnaK D526A and the double point mutant DnaK D540A
K548A. Comparing the results obtained by high-sensitivity titra-
tion microcalorimetry, we can disect the contribution of each DnaK
domain to the stability of its complex with the nucleotide exchange
factor GrpE.

P-583

Interaction of bovine seminal plasma protein PDC-109
with phospholipids and soluble ligands. A spectroscopic
study
M. J. Swamy, V. Anbazhagan, R. S. Damai
School of Chemistry, University of Hyderabad, Hyderabad–500
046, India

The major protein of bovine seminal plasma, PDC-109, selectively
interacts with choline phospholipids on sperm plasma membrane
and stimulates cholesterol ef ux, a critical step in sperm capaci-
tation. Previous ESR and surface plasmon resonance studies in-
dicated that PDC-109 penetrates into the membrane interior upon
binding, and that its interaction with phosphatidylcholine is char-
acterized by faster association and slower dissociation rate con-
stants as compared to other phospholipids. Here the interaction
of PDC-109 with phosphorylcholine (PrC) and choline phospho-
lipids is investigated by absorption, 31P-NMR and uorescence
spectroscopy. Binding of PDC-109 to DMPC induced the formation
of an isotropic signal in 31P-NMR, which increased with increasing
protein/lipid ratio and with increase in temperature. Addition of
cholesterol reduced the isotropic signal, indicating the stabilization
of the lamellar phase. Quenching of the protein uorescence by
acrylamide and iodide was considerably reduced when PDC-109
was bound to DMPC vesicles, indicating a partial penetration of the
protein into the membrane interior, resulting in a shielding of tryp-
tophan residues. Absorption titrations indicate that lyso-PC (Ka = 2

104 M 1) binds to the protein with a 250-fold higher af nity over
PrC (Ka = 81 M 1). Thermodynamic parameters, Ho and So, in-
dicate that a smaller negative entropy of binding for Lyso-PC results
in its signi cantly stronger binding.

P-582

Complex between triple helix of collagen and double helix
of DNA in aqueous solution
D. V. Svintradze, G. M. Mrevlishvili
Department of Physics, Tbilisi State University, Tbilisi, 0128, Geor-
gia

We demonstrate in this paper that one of examples of biologi-
cally important and molecular self-assembling complex system is
a collagen-DNA ordered aggregates spontaneously formed in aque-
ous solutions. Interaction between collagen and DNA lead to de-
struction of hydration shell of triple helix and to stabilization of the
double helix structure. From the point of view of molecular biol-
ogy this nano-scale self-assembling superstructure can determine
the raising of the stability of DNA against the nucleases during the
collagen diseases, growth of collagen brils in the presence of DNA
and indicates a development of autoimmune reaction. In addition,
collagen is one of the most useful carrier materials for new drug and
gene delivery system. Usually DNA remains as a giant molecule
packed in the cells nucleus and is composed of proteins in the chro-
matin bers. However, during some pathological processes, in par-
ticular, during collagen diseases, DNA is released from the nucleus
and is placed in the matrix between the cells – in the connective
tissue. Our molecular model suggests that DNA, containing well
arranged phosphate groups, helps the collagen to make brils by
water molecules. Such extraordinary complex induces distraction
hydration shell of collagen triple helix, stabilization hydration shell
of ds-DNA, stability of DNA against the nucleases and this com-
plex between collagen and DNA determines unusual properties of
collagen bers.

P-581

Formation and function of giant gel network in marine
ecosystem
V. Svetlicic, V. Zutic
Center for Marine and Environmental Research, Rudjer Boskovic
Institute, Zagreb, Croatia

The mechanism of marine gel formation, its stability and the role of
gel state in marine ecosystem is becoming a most challenging ex-
ercise in converging disciplines of marine chemistry, microbiology
and biophysics.
The enigmatic gel phase appears episodically in the northern Adri-
atic Sea. The phenomenon manifests itself in rapid production of
enormous amounts of gelatinous matter in the water column and on
the sea surface. Current views leave no doubt on phytoplankton as
a proximal source of polymers constituting the gel network, but the
mechanism leading to its rapid formation remains unknown. Our
biophysical scenario of gel formation features self-organization of
biopolymers into marine vesicles that transform to giant-gel by the
rst order phase transition.

We introduced electrochemical sensing of marine vesicles and AFM
to image supramolecular organization of native gel network. Gel
structure exhibits a repeating network of solvent cavities (150-500
nm) between entangled rigid brils with 0.6-3 nm in diameter. The
giant gels function as ef cient bioreactors to eliminate excess of
photosynthesized material from the basin and restore normal popu-
lations in the microbial community.
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Aspirin binding site in human serum albumin revealed
by crystal structure of their complex
F. Yang, C. Bian, L. Zhu, G. Zhao, J. Chen, M. Huang
State Key laboratory of Structure Chemistry, Fujian Institute of Re-
search on the Structure of Matter, Chinese Academy of Sciences,
Fuzhou, China

Human serum albumin (HSA) is an abundant transport protein in
plasma that can bind a wide variety of endogeneous compounds and
drugs in two primary binding sites (I and II) and plays a key role in
drug’s pharmacokinetics. Aspirin is a widely used drug for non-
steroidal anti-in ammatory and anti-thrombosis application. The
structure of the complex between HSA and aspirin has not been de-
scribed in detail. Here we report the crystal structures at 2.7 Å res-
olution of HSA-aspirin complex in the presence of myristate. The
structure demonstrates that aspirin binds only to drug site I (in sub-
domain IIA) of HSA but not to the drug site II (in submain IIIA)
in the presence of fatty acids. The carboxyl group of aspirin makes
polar contacts with Arg-222, his-242, Lys-199 of HSA. The phenyl
ring of aspirin occupies but does not ll up a hydrophobic pocket in
HSA consisting of Phe-223, Trp-214, Arg-218, Leu-238, Ile-264,
Ile-290, Ala-291.

P-587

Interaction analysis of MARCKS PSD domain with its
targets by ESI-MS
E. Yamauchi, H. Taniguchi
Institute for Enzyme Research, The University of Tokushima, Japan

Myristoylated alanine-rich C kinase substrate (MARCKS) inter-
acts with Ca2 -calmodulin, actin, and acidic phospholipids through
phosphorylation site domain (PSD), and these interactions are reg-
ulated by each other and by N-terminal myristoylation and phos-
phorylation. We have revealed that the PSD domain interacts with
calmodulin in unique elongated conformation by X-ray crystallog-
raphy (Yamauchi E et al. Nat Struct Biol., 10(3), 226(2003)).
In this study, we have synthesized several peptides derived from
MARCKS PSD domain, and examined the region of MARCKS
involved in actin, phospholipids, and calmodulin binding by elec-
trospray mass spectrometry using hydrogen/deuterium (H/D) ex-
change method. The H/D exchange rates of the PSD peptide bound
to its targets were different from that observed with free peptide,
suggesting that the peptide was partially masked from solvent by
the interaction with the targets. In addition, the H/D exchange rates
were different from each other depending on the bound target. The
interacting residues were also studied by MS/MS analysis. The re-
sults suggest that the multi-functional PSD domain adopts its vari-
ous target using different interactions.

P-586

Catalytic mechanism of bisphosphoglycerate mutase re-
vealed by substrates binding mode
Y. Wang1, Z. Wei2, W. Gong1

1National Key Laboratory of Biomacromolecules, Institute of
Biophysics, Chinese Academy of Sciences, Beijing, 100101,
P.R.China, 2School of Life Sciences, University of Science and
Technology of China, Hefei, Anhui, 230026, P.R.China

Bisphosphoglycerate mutase (BPGM EC 5.4.2.4) can catalyze
three reactions: synthase, mutase and phosphatase, with the main
function is to synthesize 2,3-diphosphoglycerate (2,3-BPG), the
allosteric effector of hemoglobin. The regulation of 2,3-BPG
metabolism is of particular interest because this compound pro-
foundly in uences the af nity of hemoglobin for oxygen in verte-
brates. The issue of the substrates binding pathway and mechanism
remains a subject of intense debate. 2,3-BPG and 3-PGA binding
modes were obtained by cocrystallization BPGM and these two sub-
strates. Reaction proceeds during the crystal growth contributing to
different ligands binding at the active site with signi cant confor-
mational change, giving hints to molecule mechanism of enzyme.
The mechanism is based on the phosphorylated catalytic residue
His11 and several other key residues in the active site. Phosphorus
intermediate was formed by associative pathway.
Keywords: bisphosphoglycerate mutase, complex structure, mech-
anism

P-585

Crystal structure of inhibitor-bound mouse cytidine
deaminase
A. H. Teh1, M. Yamamoto2, M. Kimura2, I. Yamaguchi2,
N. Tanaka1, T. Kumasaka1

1Department of Life Science, Tokyo Institute of Technology,
2RIKEN, Japan

Cytidine deaminase (CDA) catalyses the deamination of (de-
oxy)cytidine to (deoxy)uridine. Two types of CDA, dimeric and
tetrameric CDAs, have been classi ed [1,2]. The dimeric CDA
has two cysteine and one histidine residues liganding a zinc ion at
the active site, whereas the three residues are all cysteine in the
tetrameric CDA. Arg56 of the tetrameric CDA from Bacillus sub-
tilis partly neutralises the negative charge of the cysteine [3].
The inhibitor-bound structure of the tetrameric mouse CDA has,
surprisingly, revealed the corresponding residue, Arg68, in two al-
ternate conformations. While in the rst conformation Arg68 forms
hydrogen bonds with two of the zinc-binding cysteine residues, in
the second conformation these hydrogen bonds are abolished. Al-
though hydrogen bonds are important for maintaining zinc reac-
tivity [3], the absence of it in the second conformation can con-
versely facilitate product dissociation by increasing negative charge
donation from cysteine to the zinc ion, hence weakening the zinc–
product interaction. Furthermore, the nearby Gln72 dyad, formed
by Gln72 from two adjacent subunits, interacts with Arg68 in the
second conformation, suggesting an allosteric cooperativity be-
tween the two subunits.
[1] Betts L., et al., J. Mol. Biol., 1994, 235, 635. [2] Johansson E.,
et al., Biochemistry, 2002, 41, 2563. [3] Johansson E., et al., 2004,
43, 6020.
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Binding of cationic porphyrin to isolated double-stranded
DNA and nucleoprotein complex
K. Zupán1, L. Herényi1, K. Tóth2, Z. Majer3, G. Csík1

1Institute of Biophysics and Radiation Biology, Semmelweis Univ.,
Budapest, Hungary, 2Biophysik der Makromoleküle, DKFZ, Hei-
delberg, Germany, 3Department of Organic Chemistry, Eötvös
Loránd Univ., Budapest Hungary

The complexation of tetrakis(4-N-methylpyridyl)porphyrin
(TMPyP) with free and encapsidated DNA of T7 bacteriophage
was investigated. To identify binding modes and relative concentra-
tions of bound TMPyP forms, the porphyrin absorption spectra at
various base pair/porphyrin ratios were analyzed. Spectral decom-
position, uorescent lifetime, and circular dichroism measurements
proved the presence of two main binding types of TMPyP, e. g.,
external binding and intercalation both in free and in encapsidated
DNA. TMPyP binding does not in uence the protein structure
and/or the protein – DNA interaction. Concentrations of TMPyP
species were determined by comprehensive spectroscopic methods.
Our results facilitate a qualitative analysis of TMPyP binding
process at various experimental conditions. We analyzed the effect
of base pair composition of DNA, the presence of protein capsid
and the composition of buffer solution on the binding process.

P-589

Functional selectivity of Src Homology 3 domains by ter-
tiary interactions
A. Zarubica1, F. Hoh1, M.-P. Strub1, C. Dumas1, C. Ktori2,
J. E. Ladbury2, Y. Collette3, S. T. Arold1

1Centre de Biochimie Structurale, UMR 5048 CNRS – UMR
554 INSERM, Montpellier, France, 2Department of biochemistry
and molecular biology, University College London, London, GB,
3UMR 559 Inserm, Marseille, France

Eukaryotic signalling events and cytoskeletal arrangements involve
the recognition between protein-protein interaction modules and
their cognate binding motifs. Revealing the selection mechanisms
that allow unequivocal ligand recognition is central to both under-
standing cellular function and conceptualising therapeutic interven-
tion. Src Homology (SH) 3 domains are ubiquitous signalling do-
mains. However, from their structure and af nity towards their cel-
lular ligands (proline-rich motifs), they do not seem to offer enough
selectivity to guarantee non-erroneous signalling. Combining crys-
tallographic analysis, Small Angle X-ray Scattering, Isothermal
Titration Calorimetry and cellular biology, we reveal the occur-
rence of supplementary (so-called tertiary) interactions in cellular
signalling, and illustrate, based on the example of the PI3 kinase,
how these tertiary interactions can introduce a level of ‘functional’
selectivity.
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Chromatin exibility simulated by a Monte Carlo model
F. Aumann1, F. Lankas2, M. Caudron3, J. Langowski1

1Deutsches Krebsforschungszentrum, Biophysics of Macro-
molecules, Heidelberg, Germany, 2Institute for Mathematics B,
EPFL, Lausanne, Switzerland, 3EMBL, Heidelberg, Germany

For a zig-zag type model of the 30 nm chromatin ber, we esti-
mate basic structural and physical properties such as the persistence
length and stretching elasticity. The data was obtained from Monte-
Carlo (MC) simulations of the stretching of a single chromatin ber
on a computer. The model approximates the DNA by a exible
polymer chain with Debye-Hückel electrostatics and uses a two-
angle zig-zag model for the geometry of the linker DNA connecting
the nucleosomes. The latter are represented by at disks interact-
ing via an attractive Gay-Berne potential. Our results show that the
stiffness of the chromatin ber strongly depends on the linker DNA
length. Furthermore, changing the twisting angle between nucleo-
somes form 90 to 130 increases the stiffness signi cantly. The
simulated persistence lengths and elastic moduli agree with exper-
imental data. Most importantly, we show that the chromatin ber
does not behave as an isotropic elastic rod, but its rigidity depends
on the direction of deformation: chromatin is much more resistant
to stretching than to bending.

P-593

Self-assembly of collagen: A model for inhomogenously
charged biomolecular aggregation
D. J. Anderson, I. Vinogradov, P. Borkowski, M. C. Goh
Department of Chemistry, University of Toronto

A standing question in biological systems is how biomolecules with
highly inhomogenous charge distributions aggregate to form super-
structures such as amyloids, protein complexes, or structural assem-
blies in living systems. A perfect test case for the understanding of
these sorts of processes is that of collagen self-assembly. Colla-
gen, an inhomogenously charged rodlike monomer, can aggregate
in vitro into a variety of supermolecular structures that have char-
acteristic periodic features. This assembly process appears to oc-
cur as a function of pH, temperature, counterion strength and iden-
tity, but importantly does not require the presence of co-factors or
other complicated biomolecules. Due to the relative simplicity of
the experimental parameter space and the periodic topology of the
aggregates, the assembly process can be modeled using a variety
of theoretical tools. We present rst a full three-dimensional all-
atom model for the collagen monomeric protein that has been re-
ned using molecular mechanics and dynamics simulations using

the CHARMM force eld. We further present applications of this
model that address important experimental observations related to
the formation of the most common collagen structures found in vivo
and in vitro. In the context of these observations we suggest some
general approaches to understanding the self-assembly of highly
charged biomolecules.

P-592

Exotic solitons in a discrete model for DNA denaturation
M. A. Aguero, N. Nuñez, E. Villagran, L. Vasquez, R. Garcia
Facultad de Ciencias, Universidad Autonoma del Estad de Mexico

We analyse the appearance of some exotic soliton like solutions
named as compactons, cuspons, etc. for the precursors of the de-
naturation in a certain generalization of the model proposed by
M. Peyard and A.R. Bishop[1 ]. This discrete nonlinear evolution
equation takes into account inharmonic interparticle interactions be-
tween sites. In our model we considered two degrees of freedom for
a DNA chain. The Morse potential is taken as the average poten-
tial representing the two or three bonds which connect the two basis
in a pair. The new obtained solutions are results of crucial restric-
tions concerning the main model parameters, the boundary condi-
tions and the application of the method of effective potentials. Their
main dynamic characteristics are calculated and the in uence of
these structures in the appearance of the denaturation of the model
of double ber as a result of the power concentration is studied.
[1] M. Peyrard and A. Bishop, Physical Review Letters, 62, 2755
(1989)
This work is supported by the Research Project UAEMex
1941/2004/2

P-591

Molecular simulations study of the C12E4 reverse mi-
celles changes with the temperature and pressure
S. Abel2, M. Marchi1, M. Waks2, W. Urbach3

1Commissariat a l´Energie Atomique, DSV-SBFM-DBJC, CE
de Saclay, Gif-sur-Yvette, France, 2Laboratoire d´Imagerie
Paramétrique, UMR7623 CNRS, Paris, France, 3Laboratoire de
Physique Statistique, CNRS UMR8550 ENS, Paris, France

Molecular Simulations (MD) in NPT ensemble at T=8 and 25 C,
P=0.1 and 200 MPa have been performed to investigate the struc-
tural changes of small size nonionic (C12E4) reverse micelles (RM)
in decane. Experiments suggest that the Ethylene-Oxide polar heads
(Eph) of the C12E4 adopt a helical conformation in water.We have
thus built 2 types of RM:all-trans and helix conformers for the
Eph. For each T and P,we examined the RM structure variation
with time: the water core and of RM sizes, the radial pro les, the
Eph hydration, the C12E4 conformation etc.Our MD shows that RM
spherical-like shapes and sizes do not signi cantly depend on T.
For the RM with the Eph in gauche conformation, we observe a
signi cant dehydration of the Eph when T increases,in contrast to
the all-trans conformation.For all simulated RM, a small number of
transitions of the Eph dihedral angles have been observed. When P
increases, we observe a small reduction of the RM and water core
radii; whereas the Eph hydration increases.The rigidity of the Eph is
found close that of the micellar water. This value is larger than the
rigidity of the C12 aliphatic chain,close to the decane rigidity.Our
MD indicates that low water content small RM decreases signi -
cantly the response of aggregates and C12E4 to P and T;in contrast
to larger micelles.Alternative MD methods (for ex. in implicit sol-
vent) are needed to gain more information about this ternary system.
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Application of molecular modeling to analysis of protein-
ligand interactions
D. R. Bevan1, J. Cunningham1, J. Z. Ruscio2, K. N. Whitley1,
C. K. Osborne1, J. F. Garst1, A. Esen3

1Dept of Biochemistry, Virginia Tech, 2GBCB Program, Virginia
Tech, 3Dept of Biology, Virginia Tech

Molecular modeling approaches such as docking and molecular dy-
namics (MD) are commonly used to study protein-ligand interac-
tions. These methods have potential applications in studying en-
zyme substrate speci city and in identifying protein inhibitors, as
is done in rational drug design. Presented here are some exam-
ples from our lab in which modeling has been applied to study pro-
tein structure and function. In studies of -glucosidases, homology
models of all family 1 enzymes in Arabidopsis thaliana were gen-
erated. Analysis of the binding site and application of molecular
docking provided insights into substrate speci cities of these en-
zymes. In addition, molecular docking and MD were applied to
studies of inhibition of the human motor protein denoted HsEg5
and other homologues in the BimC subfamily, which are essential
for mitosis. Using the crystal structure of human Eg5 as a template,
homology modeling was used to generate models of the Xenopus,
Drosophila, and Aspergillus homologues. A series of known in-
hibitors was docked into each of the homologues, and the differ-
ences in binding energies were consistent with reported experimen-
tal data. Molecular dynamics revealed signi cant changes in the
structure of the Aspergillus homologue that may contribute to its
relative insensitivity to inhibitors of human Eg5.

P-597

GDNF receptors: Veterans vs Novices
M. M. Bespalov1, V.-M. Leppanen1, S. Tumova2, A. Heinola2,

M. Paveliev1, H. Rauvala2, A. Goldman1, M. Saarma1

1University of Helsinki, Institute of Biotechnology, 2University of
Helsinki, Neuroscience center

The GDNF (Glial cell line-Derived Neurotrophic Factor) family of
growth factors presently consists of four proteins: GDNF, neurturin
(NRTN), persephin (PSPN) and artemin (PSPN). They have all been
shown to act as potent neuronal survival factors, but at least GDNF
has several functions outside the nervous system.
The receptor complex consists of the signalling module, a tyrosine
kinase termed Ret, and a cell surface bound co-receptor, the GDNF
family receptor alpha (GFRa). Upon activation, this complex pro-
motes cell survival, neurite outgrowth, cell differentiation and other
processes.
Recently, we solved the structure of GFRa1 (the GDNF co-receptor)
domain 3 at 1.8 Å resolution showing a new protein fold. It is an
all-alpha ve-helix bundle stabilized by ve disul de bridges. The
structure was used to model the homologous domain 2, the other
half of the GDNF-binding fragment, and to construct the rst struc-
tural model of the GDNF-GFRa1 interaction. The model has been
con rmed by site-directed mutagenesis.
In addition, we found that GDNF, ARTN and NRTN use alternative
receptor system based on heparan sulphate proteoglycans termed
Syndecans. This receptor system could only be activated when
GDNF was presented as matrix protein thus highlighting the func-
tional asymmetry of the cellular response to the growth factor.

P-596

NMR of symmetric dimers and NOE assignment
B. Bardiaux1, T. E. Malliavin1, M. Habeck2, W. Rieping2,
M. Nilges2
1Laboratoire de Biochimie Théorique, CNRS UPR 9080, Insti-
tut de Biologie Physico-Chimique, 13 rue P. et M. Curie, 75005
Paris, France, 2Unité de Bioinformatique Structurale, Institut Pas-
teur, CNRS URA 1129, Institut Pasteur, 25-28 rue du Dr Roux,
75015 Paris, France

The interactions between biomolecules are playing a major role into
the organization of biological systems. The understanding of these
interactions at the atomic level is thus mandatory, and is requiring
the determination of the complexe 3D structures or of the interaction
surfaces.
The Nuclear Magnetic Resonance (NMR) structure determination
of homo-dimers is facing to the assignment of the inter- and intra-
molecular NOEs. The method ARIA (Habeck et al., 2004) for the
automatic assignment NOEs is being modi ed to be used in the case
of homo-dimers. Examples will show that homodimeric structures
can be obtained and corresponding NOEs automatically assigned,
while keeping the same level of structure quality than that observed
for monomeric structures.
M Habeck , W Rieping, JP Linge and M Nilges. NOE assignment
with ARIA 2.0: the nuts and bolts. (2004) Methods Mol Biol. 278,
379-402.
Funding: ACI IMPBio ICMD-RMN

P-595

Theoretical description of the hydration shell of proteins
E. M. Banachowicz, M. Maciejak, I. Danielewicz-Ferchmin,
A. Patkowski
Faculty of Physics, A. Mickiewicz University,Umultowska 85, PL-
61-614 Poznań, Poland.

The protein structure is strongly determined by the interaction with
the solvent. A change in the physical parameters of the surrounding
water can induce changes in the shape of its molecule or/and biolog-
ical activity. It is expected that some interesting information on the
character of water-biomolecule interactions can be extracted from
a study of the effect of high pressure. The density of water in the
hydration layer is much greater than in the bulk, moreover, the wa-
ter molecules are oriented and crowded on the surface of the protein
molecule in the vicinity of charged groups. The density of hydra-
tion water is proportional to the electric eld generated by atomic
partial charges. The compression is due to the pull of the dipoles
of H2O molecules, necessary to achieve the thermodynamic equi-
librium, from bulk water into the high eld region at the surface of
the protein molecule. As follows from our estimations, the electric
eld intensity on the lysozyme surface reaches a value suf cient to

perform work of electrostriction. The properties of water in such
strongly compressed hydration shell are much different from those
in the bulk. The anticipated changes in the density and permittiv-
ity of the hydration layer under the effect of hydrostatic pressure or
temperature are correlated with phase transitions of the proteins.
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Understanding ion selectivity through simulations with
successively complex molecular models
M. Carrillo-Tripp1, H. Saint-Martin2, J. Hernández-Cobos2,
I. Ortega-Blake3

1Chemistry Department, Wabash College, P.O.Box 352, Craw-
fordsville, IN 47933, USA, 2Centro de Ciencias Físicas, Univer-
sidad Nacional Autónoma de México, Apartado Postal 48-3, 62251
Cuernavaca, Morelos, México, 3Departamento de Física Aplicada,
Centro de Investigación y Estudios Avanzados, Unidad Mérida,
Cordemex, Mérida 97310, Yucatán, México

Monte Carlo simulations were performed with exible and polar-
izable molecular models that can respond to the strong interactions
with the ions, and whose parameters were tted to ab initio calcu-
lations and gas-phase experimental data, to study aqueous solutions
of Na+, K+ and Li+ con ned within straight cylinders of various
different radii, as described in [1]. Then, water molecules were
placed at speci c sites, to mimic the carboxyl oxygens in the se-
lective lter of the KcsA potassium channel [2], and the ions were
placed in three different locations, to get an estimate of their relative
free energies with respect to their non-con ned aqueous solutions.
From the comparison of the free energies, evidence was found to
support the proposal that the different hydration properties of the
ions, mainly within the rst hydration shell, produce selectivity.
[1] M. Carrillo-Tripp, H. Saint-Martin, and I. Ortega-Blake, Phys.
Rev. Lett. 2004, 93(16): Art. No. 168104
[2] D. A. Doyle, J. M. Cabral, R. A. Pfuetzner, A. Kuo, J. M. Gulbis,
S. L. Cohen, B. T. Chait, and R. MacKinnon, Science 1998, 280: 69

P-601

Studies of the percolating network of hydration water by
computer simulation
I. Brovchenko, A. Oleinikova, N. Smolin, A. Geiger, R. Winter
Physical Chemistry, University of Dortmund, Otto-Hahn-Str. 6, D-
44227-Dortmund

The formation of a percolating hydrogen-bonded network by the
hydration water and its disruption qualitatively change the proper-
ties of various physical and biological systems. For example, the
appearance of a spanning water network coincides with the onset
of biological activity of proteins with increasing hydration level.
The thermal disintegration of the spanning network formed by hy-
dration water of biomolecules in solution could essentially affect
their structure and function. We have developed a method to study
by computer simulations the 2D percolation transition of hydration
water near various surfaces, including surfaces of biomolecules.
The formation of a spanning water network is found to occur in
a universal way in various systems: on in nite planar surfaces,
on nite spherical surfaces, in protein powder, on the surface of
biomolecules at low hydration levels and in solution. We observe
strong uctuations of the hydration water network close to the per-
colation threshold that could be important for protein function. We
have found that the average number of water-water hydrogen bonds
in the hydration water shell is about 2.2 at the threshold, indepen-
dent of the system studied. Interestingly, this value does not change
noticeably with temperature and surface properties. Hence, the av-
erage number of the hydrogen bonds in hydration water can be used
for an easy location of the percolation transition of water in various
biosystems.

P-600

Large scale dynamics of immunoglobulin G
L. Bongini1, D. Fanelli2, F. Piazza3, P. de los Rios3, U. Skoglund4

1Dipartimento di Fisica, Università di Firenze, 2Dipartimento di
Energetica "S. Stecco´´, Università di Firenze, 3Institute of Theo-
retical Physics, Ecole Polytechnique Federale de Lausanne, 4Cell
and Molecular Biology Department, Karolinska Institutet

Dynamical effects in diffusion-driven encounters between antibod-
ies and foreign agents represent a problem of broad relevance to
physics and biology. Based on a mechanical model parameterized
directly upon results from single-molecule experiments, we inves-
tigate a typical antigen-antibody reaction chain. We demonstrate
that the role of dynamics in the encounter process may be easily
described within a simple, intuitive theoretical framework, that we
formulate analytically. This enables us to show that the inner dy-
namics of antibody molecules results in a cooperative behavior of
their individual sub-units. Our results constitute the rst applica-
tion of the DEER method, a thoroughly general integrated strategy
to simulate large-scale functional dynamics of proteins, based on
structural information extracted from single-molecule experiments.

P-599

Hydration of Z-RNA stabilizes the left-handed helix: A
computational study
L. Bielecki1, T. Grabarkiewicz2, R. W. Adamiak1

1Institute of Bioorganic Chemistry, Polish Academy of Sciences,
2Adam Mickiewicz University, Poznan, Poland

The Z-RNA structure solved by Popenda, Milecki and Adamiak
(Nucleic Acids Res. 2004, 32, 4044) was used as the model for
molecular dynamics simulations in aqueous solution and DFT cal-
culations. Their objective was to understand the modes of stabi-
lization of the Z-type left handed duplex in solution. Hydration
patterns in both major and minor groove were investigated. The
particular hydration network around the cytidine ribose hydroxyls
was described and a model was proposed on how water contributes
to their interactions probably playing an important role in the over-
all Z-RNA duplex conformation. This network was further studied
by the ONIOM method. Also the potentially important hydration
sites in the major groove were characterized.
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Platinated DNA modeled by AMBER
D. Djuranovic, S. Télétchéa, J. Kozelka
Laboratoire de Chimie et de Biochimie Pharmacologiques et Toxi-
cologiques, UMR 8601 C.N.R.S., Université René Descartes, Paris,
France

The anti-tumor drug cisplatin (cis-diamminedichloroplatinum(II))
preferentially binds to GpG steps of DNA, forming N7,N7 intra-
strands chelates. Our group has developped a force eld parametri-
sation of the Pt-G junction which includes both the deformations
and the electronic effect imposed by platinum on the bound gua-
nines. However, recent NMR studies (Polak M. & al. Perkin Trans.
1, (19), pp 2895, 1999) have shown that the inductive effect of plat-
inum does not stop at the guanine atoms but affects also the confor-
mation of the sugar and of the 3’ phosphate by stabilising sugars in
North puckering and conformation t for the phosphate. In the aim
to improve the representation of DNA/platinum complexes, we have
carried out molecular dynamic simulations with explicit solvent on
two different DNA/platinum complexes: i) (CTCTG G TCTC)-
d(GAGACCAGAG) where the guanines G are chelated by the bin-
uclear complex cis,cis-{Pt(NH3)2-(m-pyrazolato)-Pt(NH3)2}3 . In
this complex, platinum binding imposes moderate distorsions on
the DNA that permit to separate electronic and steric effects of plat-
inum binding on the sugar conformation ii) (GCCG G GTCGC)-
d(GCGACCCGGC) where the guanines G are chelated by cis-
platin which produces a strong kink in the DNA. Models re ned
with unmodi ed Parm98 force eld show discrepancies with NMR
data for the conformation of the phophate 3’ to the cross-link.
This duplex is therefore a good test case for a parametrisation of the

torsion angle.

P-604

The role of DNA structure and dynamics in the recogni-
tion of BPV-1-E2 protein target sequences
D. Djuranovic, B. Hartmann
Laboratoire de Biochimie Théorique, Institut de Biologie Physico-
Chimique, Paris, France

The papillomavirus E2 transcription and replication factors bind
to the DNA consensus ACCGN4CGGT sequence (E2BS). In the
E2/E2BS complex, the protein directly contacts the two half-sites
ACCG.CGGT without forming any hydrogen bond with the four
central base pairs (N4). Nevertheless, the spacer sequence mod-
ulates the af nity. In order to investigate the role of the spacer
and to better understand the recognition mechanism between E2
and E2BS, molecular dynamics simulations in explicit solvent were
performed on i)three E2BS sequences containing different spacers
conferring to the oligomers a very high, high or low af nity for
E2 and ii) the complex of E2 with a high af nity sequence. The
analysis of the trajectories focuses on the comparison of DNA dy-
namic and structural properties in the free and bound states. We
show that E2 takes advantage of the pre-distorted structures of the
free half-sites. In addition, our results strongly support that the best
targets are distinguished from the low af nity sequences by an indi-
rect readout mechanism in which the intrinsic plasticity of the non
contacted spacer sequence, mainly manifest through the backbone
motions, could allow to minimize the DNA deformation cost and to
keep a low entropic penalty.

P-603

Structural characterisation of a complementary peptide
inhibitor of the interleukin-1
J. Dalmaris1, A. Miller1, I. Gould2

1Imperial College, Gene Therapy Centre, London, U.K., 2Imperial
College, Chemistry Department, London, U.K.

It has been suggested that peptides coded for by sense and comple-
mentary strands of DNA interact speci cally in a way similar to the
Watson-Crick base pairs.
Two main theories have been proposed for the rational design of the
antisequence to the investigated peptide. The rst is the M-I theory
which is based on the sense and complementary genetic code which
argues that stability arises from speci c side chain interaction. In
other words, the genetic code and its complement are able to spec-
ify through space interactions between pairs of amino acid residues.
Secondly, the MRT theory which argues that binding is due to in-
verted hydropathy when comparing sense amino acids with their
antisense counterparts.
The mechanism of binding of the peptide QGEESND and its antise-
quence the VITFFSL is studied. The design of the antisequence was
based on the M-I theory. The aim of this work is to use restrained
MD simulations to study the structural and dynamical behaviour
of this complex. The NMR restraints were taken from solution-
state (DMSO) NMR experiments. Structural and energetic evidence
based on enthalpic calculations support the â-strand conformation in
a parallel manner. Entropy and the solvent interaction calculations
are underway to determine the free energy of the entire system.

P-602-B

Molecular dynamics study on the in uence of TFE in
mastoparan peptides folding and stability
S. T. B. Costa, J. R. Ruggiero
Physics Dept., UNESP, s.j. Rio Preto, SP, Brazil

NMR and CD data have shown that mastoparan-like peptides from
wasp venom have amphiphatic helical conformation in appropriate
media. This feature seems to be fundamental for the bioactivities
of these peptides. We studied the conformational properties of two
peptides, Mastoparan-X (MX, PDB 1A13) and EMP-AF, by molec-
ular dynamics using GROMACS package. The system was solvated
in a SPC water and tri uoroethanol (30%TFE) cubic box with pe-
riodic boundary conditions. Temperature and pressure controlled
with the Berendsen algorithm and PME corrections used for inter-
actions far from the cutoff region (1.4 nm). We considered two
starting conformations: the native one (NMR) obtained for TFE aq.
soln. and another conformation with 5 helical residues. The results
of simulations in water show the peptide in random conformation,
irrespective of the starting conformation. It seems that the competi-
tion for hydrogen bonds with water unfold the native helix in some
picoseconds (500 ps). In 30%TFE the native helix conformation
is kept for 20 ns; however when starting with the other conforma-
tion, we found out that TFE induced 3 nearby residues into -helix
what is in accordance with experimental data. It seems that the
clustering of TFE molecules around the peptide, mainly around the
hydrophobic residues, could be the reason for the stabilization of
helical conformation.
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Models to calculate biomolecular bond strength in ow
chamber experiment
B. Gao2, G. Jin1

1Institute of Mechanics, Chinese Academy of Sciences, #15, Bei-
si-huan west Rd., Beijing 100080, P.R. China, 2Graduate School of
Chinese Academy of Sciences, #19, Yu-quan Rd, Beijing 100039,
P.R. China

Shear force ow chamber is a common used method to study
biointeraction phenomenon from cellular to molecular levels. Re-
searchers often use a plane surface and microspheres (or cells) as
counterpart carriers to perform molecular interaction. Goldman’s
mechanical analysis (1967) of a sphere deposited on a plane un-
der a laminar shear ow is a basis of many researchers to make
further deductions about biomolecule mechanics. However, most
previous work failed to consider both the surface protein concen-
tration and the bonds’ positional variation in their deduction of the
bond strength. This work proposed an improved analysis. With
different simpli cations of bonds’ mechanical constitutive charac-
teristics, two models to estimate the molecular bond strength were
analyzed, which corresponded to a minimum and a maximum limi-
tation respectively. The minimum estimation model assumes bonds
have super tensibility and the tension remains constant regardless
the elongation of the bonds; the maximum one assumes bonds have
little tensibility or they are tensible but the tension in the bonds de-
creases dramatically as they are stretched. The models were em-
ployed to value the bond strength between human IgG and goat
anti-human IgG in our experiments, and the results showed that
the antigen-antibody bond should have strength in the limitations
between 33.9 pN and 513 pN. This range is much consistent with
most other experimental results (such as by AFM).

P-607

Models to calculate biomolecular bond strength in ow
chamber experiment
B. Gao, G. Jin
Institute of Mechanics, Chinese Academy of Sciences, Beijing
100080, China

Shear force ow chamber is commonly used to study biological in-
teractions from cellular to molecular levels. Researchers often use
a plane surface and microspheres (or cells) as counterpart carriers
to perform molecular interaction. Goldman’s mechanical analysis
(1967) of a sphere deposited on a plane under a laminar shear ow is
cited by many researchers to make further deduction about molec-
ular mechanics. However, most previous work failed to consider
both protein surface concentration and bonds’ positional variation
in their deduction to obtain the bond strength. An improved analysis
was proposed in this work. With different simpli cations of bonds’
mechanical constitutive characteristics, two models to calculate the
molecular bond strength were analyzed, which corresponded to a
minimum and a maximum estimation, respectively. The minimum
estimation model assumes bonds have super tensibility and the ten-
sion remains constant regardless the elongation of the bonds; the
maximum one assumes bonds have little tensibility or they are ten-
sible but the tension in the bonds decreases dramatically as they
are stretched. The models were employed to quantify the bond
strength between human IgG and goat anti-human IgG in our ex-
periments, and the results showed that the antigen-antibody bond
strength should be between 33.9 pN and 513 pN. This range is quite
consistent with most other experimental results (such as by AFM).

P-608

Insights in the oxygenolysis mechanism of avonoids by
Quercetin 2,3-Dioxygenase
S. Fiorucci, J. Golebiowski, D. Cabrol-Bass, S. Antonczak
Laboratoire Arômes, Synthèses, Interactions. Université de Nice-
Sophia Antipolis. 06108 Nice Cedex 2. France.

Quercetin 2,3-Dioxygenase (noted 2,3QD) plays a key role in the
degradation pathway of avonoids by catalyzing their oxygenoly-
sis in the presence of O2. 2,3QD belongs to the cupin superfamily
and is the only non-iron dioxygenase for which a crystal structure
is characterized and the reactivity is unambiguously known to rely
on a mononuclear copper center. Flavonoids are naturally occurring
phenol derivatives that present several interesting biological activ-
ities, such as antiradical and anti-oxidative actions. In this study,
quercetin avonoid has been chosen as the substrate since it is often
considered as the model compound for this chemical familly due to
its wide spectra of biological activities.
On one hand, we have explored by means of Molecular Dynamics
simulations the dynamical behaviours of this substrate embedded in
the enzyme cavity and compared them to those of the substrate-free
enzyme and, on the other hand, we have extensively investigated the
electronic description of the substrate as well as the major trends re-
lated to the oxygenolysis reaction catalysed by the enzyme, such as
reaction energies.
On the basis of these theoretical results, we show the role of amino-
acids constituting the active site in the recognition and the activa-
tion processes of the substrate. Moreover, deep analysis of various
structural and energetical characteristics allows us to postulate the
existence of a dioxygen channel that should directly lead to the sub-
strate embedded in the enzyme cavity.

P-606

3D-QSAR Analysis on DDPH derivatives for alpha-1–AR
Antagonist Activity
H. Fang, J. Lu, L. Xia
State Key Lab of Natural and Biomimetic Drugs, Health Science
Center of Peking University, Beijing China

DDPH is as an antihypertensive agent in phase II trial now, but no
binding structural information is available. Using Apex-3D pro-
gram QSAR was studied on a series of DDPH derivatives The log
(1/IC50) values (pIC50) were used to derive QSAR models. The re-
sult indicated 6 biophore sites which in uence the bioactivity. The
biophore model and 3D-QSAR equation can help us in understand-
ing the receptor-ligand interaction, also in designing new compound
with better potency.
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Morphology of detergent solubilized apolipoprotein B100
A. Johs, I. Waldner, M. Hammel, R. Prassl
Institute of Biophysics and X-ray Structure Research, Austrian
Academy of Sciences, Graz, Austria

Apolipoprotein B100 (apo B100), the major protein component of
human plasma low density lipoprotein (LDL), is responsible for the
secretion of triglyceride-rich lipoproteins and the receptor mediated
endocytosis of LDL. It is one of the largest single-chain proteins
with a molecular mass of about 550 kDa. Despite extensive efforts,
sound knowledge on the detailed structural organisation of apo-
B100 is still missing. In this study, we have solubilized apo-B100
from human LDL by the use of a non-ionic detergent. The lipid-
free, detergent solubilized apo-B100 was stable for longer periods
even at higher concentrations and revealed a secondary structure
similar to that of apo-B100 in LDL, as shown by circular dichro-
ism. The morphology of apo-B100 solubilized in detergent was
assessed by negative stain electron microscopy. In comparison to
native LDL the size of the solubilized apoB-100 was approximately
twice as large. Finally, we used small-angle neutron scattering in
combination with contrast variation to determine the size and shape
of apoB-100 within the detergent complex. A three-dimensional
low resolution structural model was reconstructed from the scatter-
ing data. The model revealed an overall length of about 60 nm for
apo-B100 and suggested an arc-like domain structure with a distinct
central pocket.

P-612

Making a round dozen: construction of a 12-membered
TRAP ring
J. G. Heddle1, T. Yokoyama1, K. Sugimoto2, S. Y. Park1,
I. Yamashita3, J. R. H. Tame1

1the Protein Design Laboratory, Yokohama City University, Tsu-
rumi, Suehiro 1-7-29, Yokohama 230-0045, Japan, 2Graduate
School of Materials Science, Nara Institute of Science and Technol-
ogy, 8916-5 Takayama, Ikoma, Nara 630-0192, Japan, 3Advanced
Technology Research Laboratories, Matsushita Electric Industrial
Co., Ltd., 3-4 Hikari-dai, Seika, Kyoto 619-0237, Japan

In bacteria, the expression of the trp operon can be controlled via an
attenuation mechanism involving the protein TRAP which can bind
to mRNA, stimulating the formation of terminating hairpin struc-
tures. The TRAP ring is formed from 11 identical TRAP proteins.
By fusing 3 or 4 TRAP monomer genes we were able to express
new subunits equal to 3 or 4 regular TRAP monomers, thus disal-
lowing the formation of an 11-membered ring. Electron microscopy
showed that the new proteins were, nevertheless, able to form ring
structures. The crystal structures of both of the new TRAP rings
have been solved, showing the new rings formed by these TRAP
monomers are equivalent to rings consisting of 12 wild type TRAP
monomers. The new rings are able to bind tryptophan at 12 sites
and they closely resemble the standard TRAP ring but with signif-
icant deformation to accommodate the equivalent of an extra sub-
unit. The new TRAP ring may prove useful in producing 2D ar-
rays of metal quantum dots as well as helping to understand the
tryptophan-binding mechanism of TRAP.

P-611

Mechanics of the B-DNA re ected in NMR by sequential
distances and 31P chemical shift correlations
B. Heddi1, N. Foloppe2, E. Hantz3, B. Hartmann1

1LBT 13 rue P. et M. Curie, F-75005 Paris, 2Vernalis (R&D) Ltd,
Granta Park, Abington, Cambridge CB1 6GB, UK, 3Université
Paris 13, 74 rue Marcel Cachin, F-93017 Bobigny

By Nuclear Magnetic Resonance (NMR) and molecular dynamics
(MD) in explicit solvent and using the two Parm98 and Charmm27
force elds, we have studied a DNA sequence related to the tran-
scription factor Jun-Fos target, an heteroprotein that regulates a
myriad of genes in a variety of tissues and cell types.
By carefully extracting the distances from NOE cross peaks and
by assigning all the 31P chemical shifts ( P), we highlighted strong
cross-correlations between the sequential distances H2"-H6/8, H2’-
H6/8 and H6/8-H6/8, themselves correlated to P. In various MD,
these correlations are retrieved, P being substituted by the percent-
age of BII conformers. We conclude That the experimental cor-
relations re ect and prove, in solution, the relationships between
the sugar puckers, the BI/BII backbone conformations and the twist
and roll helical parameters. Finally, a preliminary averaged struc-
ture extracted from constrained MD is presented the roll pattern and
the resulting curvatureis discussed. In conclusion, due to these cor-
relations, an accurate determination of the sequential distances us-
ing classical NOESY spectroscopy allows to check the coherency
of NMR data and reinforces reliable information on the backbone
dynamics, a fundamental element in determining DNA global struc-
ture.

P-610

Binding mode of E-64 to Malaria and Chagas´ disease
cysteine proteases
D. E. B. Gomes, P. G. Pascutti
Instituto de Biofísica Carlos Chagas Filho - UFRJ - Brazil

Malaria and Chagas’ disease continue to plague developing coun-
tries, threatening the lives of millions of people worldwide. Pro-
teases from metabolic processes are potential targets for new
chemotherapy and have led to important advances in the treatment
of parasitic diseases. Cruzipain (CP1) and Cruzipain2 (CP2) from
T.cruzi, and Falcipain-2 (FP2) from P.falciparum are essential para-
site proteases, thus, the investigation their interactions with E-64, a
potent class-speci c cysteine-protease inhibitor, can elucidate fea-
tures that compromise the binding af nity of E-64 and guide the
design of new inhibitors. E-64 was docked to proteases based on
the structure of Cathepsin-K (1ATK) and the adsorptive complexes
were re ned by energy minimization and submitted to 6.0ns Molec-
ular Dynamics (MD) simulations in a cubic periodic boundary box,
lled with 10K water molecules using GROMACS. Trajectories

were analyzed to de ne the probable dynamics of the binding mode
of E-64 to proteases. We veri ed that the ligand lies parallel to the
active-center cleft remaining anchored by interactions to the binding
pockets and short polar contacts with backbone atoms of the cleft.
We veri ed that there are signi cant differences in protein-ligand
surface contact area, hydrogen bonding prevalence E-64 positions
in catalytic cleft that may explain the differences in binding af nity
of E-64 and indicate the modi cations to improve selectivity and
speci city of ligand to each protease.
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Recent advances and applications of the Fragment
Molecular Orbital method (FMO) in biomolecular
computation
Y. Komeiji1, K. Fukuzawa2, T. Nakano3, S. Tanaka4,

Y. Mochizuki2, K. Kitaura1

1AIST, 2Advance Soft inc, 3NIHS, 4Kobe Univ

Computation of the electronic state of large molecules has recently
become possible by the Fragment Molecular Orbital (FMO) method
[1]. FMO is a highly parallelizable and scalable method, and is
therefore suitable for large scale ab initio MO calculations of bio-
logical molecules.
The FMO method has been implemented into the ABINIT-MP [2],
and GAMESS [3] programs. The ABINIT-MP program has been
merged with a molecular modeling package PEACH to implement
the FMO-MD method [4, 5].
In this poster, recent advances in the FMO methodology are re-
viewed. Then, an FMO computation of the Catabolite Repressor
Protein-DNA complex is presented. Recent development of FMO-
MD method will be also presented. The applicability of FMO in
biomolecular computation and simulation will be discussed.
[1] Kitaura, K., et al., Chem. Phys. Lett. 313 (1999), 701.
[2] Nakano, T., et al. Chem. Phys. Lett. 351 (2002), 475.
[3] Fedorov, D. G., et al., J. Comput. Chem. 25 (2004), 873.
[4] Komeiji, Y., et al., Chem. Phys. Lett. 372 (2003), 342.
[5] Komeiji Y., et al., Comput. Biol. Chem. 2 (2004), 155.

P-616

pH-coupled molecular dynamics simulations of proteins
J. Khandogin, C. L. Brooks
The Scripps Research Institute

pH-dependent conformational transitions play important roles in
many physiologically relevant biological processes, such as the b-
ril formation of amyloidogenic proteins, infectivity cycles of viruses
such as polio, in uenza and HIV, and the activation of bacterial
toxins. Here, we present a state-of-the-art constant-pH molecular
simulation technique (CPHMD) based on the lambda dynamics and
Generalized Born solvation methods. The accuracy and ef ciency
of the CPHMD technique are demonstrated through pKa calcula-
tions of ovomucoid turkey third domain and ribonuclease A, where
the sign of pKa shifts is reproduced for all residues but one. The tau-
tomeric titration sites for histidines obtained from the simulations
are in agreement with experiment. The average absolute errors of
the computed pKa’s for the carboxyl, histidine, and amino groups
are 1.4, 0.6, and 0.6 pKa units, respectively. The CPHMD tech-
nique is also applied to explore the pH-dependent helical propen-
sity of Alzheimer’s beta peptide (1-28) in water. Analysis of 45-ns
pH-coupled molecular dynamics trajectories at room temperature
shows the least helical content at pH 6 and 7, in general agreement
with experiments carried out in the aqueous solution of TFE. Salt
bridges and hydrophobic interactions are found to be responsible
for the disruption of the backbone hydrogen bonds. These applica-
tions demonstrate the potential of CPHMD simulations in revealing
pH-dependent local side-chain and global conformational changes
in proteins.

P-615

Proton transfer through peptide bond in enol-keto trans-
formation
K. Kamiya, M. Boero, K. Shiraishi, A. Oshiyama
Institute of Physics, University of Tsukuba, Japan

While side chains provide physiological functions to proteins, pep-
tide bonds constitute their backbone and are formed by chemically
stable keto forms [-CO-NH-]. Recent experiments suggest, how-
ever, that the peptide bond can assume a metastable structure in enol
form [-C(OH)=N-] in basic environments and an enol-keto transfor-
mation might cause proton transfer. In this process, a proton must
pass through the peptide covalent bond and this differs from con-
ventional proton transfer though hydrogen bonds. Yet, to date no
detailed calculations able to unravel this point, not directly accessi-
ble to experimental probes, have been reported.
In order to investigate the two possible reaction paths involved, we
rst constructed ideal and realistic models extracted from the real

system, then performed static total-energy calculations based on
density functional theory and dynamical Car-Parrinello simulations.
In these two reaction paths, we identify transition states character-
ized by 4-membered rings in the case of direct transfer, or 5-, 7-
membered rings in the case of indirect transfer; the most probable
(i.e. lowest activation barrier) pathway is not a direct proton trans-
fer, but an indirect mechanism involving two protons. This is partly
due to the fact that 5-, 7-membered rings are easier realized in phys-
iological conditions.

P-614

Parallel superpleated beta-structure as a fold for amyloid
brils

A. V. Kajava1, A. C. Steven2

1CRBM, CNRS FRE-2593, Montpellier, France, 2Laboratory of
Structural Biology, NIAMS, NIH, Bethesda, USA

In several neurodegenerative diseases, including Alzheimer’s,
Huntington’s diseases and prion diseases, proteins that are normally
soluble polymerize into amyloid brils that correlate with the dis-
ease state. Despite much effort, no high resolution structure has yet
been determined for any amyloid bril. Recently, we proposed a
fold called the parallel superpleated -structure as the structural ba-
sis for laments of the yeast prion protein Ure2p and several other
amyloids (1, 2). In this fold, -strands zig-zag in a planar serpentine
arrangement and serpentines stack axially, in register, generating
parallel -sheets with a small left-handed twist. The lament is sta-
bilized by packing of apolar side-chains and by H-bonded ladders of
polar residues. This molecular model emerged after a survey of ex-
perimental data on Ure2p. We have also found that a shorter three-
stranded serpentine design is consistent with experimental data on
human amylin proto laments whereby two or three proto laments
coil into brils (2). We further envisage that amyloid brils of hunt-
ingtin, Sup35p, -synuclein have similar architectures (1). These
observations have potential for the identi cation of amyloidogenic
protein sequences and the discovery of therapeutic agents for the
treatment of amyloid diseases.
1. Kajava, A.V., Baxa, U., Wickner, R.B. and Steven, A.C. (2004)
Proc Natl Acad Sci USA 101: 7885
2. Kajava, A.V., Aebi, U. and Steven, A.C. (2005) J. Mol. Biol. (in
press)
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Predicting the structures of electron transfer complexes
of nitrous oxide reductase
K. Mattila1, T. Haltia2

1CSC - Scienti c Computing Ltd., P.O. Box 405, FI-02101 Espoo,
Finland, 2Department of Biological and Environmental Sciences,
P.O. Box 56, Fin-00014 University of Helsinki, Finland

Electron transfer (ET) complexes are dif cult to crystallise but
structures of many uncomplexed ET proteins are known. This, to-
gether with the fact that, upon complex formation, these proteins
are thought to undergo only small structural rearrangements, makes
ET complexes interesting objects for protein-protein docking exper-
iments. In our docking protocol, we used CHARMM force elds
combined with EEF and ACE solvation modes to score the can-
didate ET complexes generated with FTDOCK. The results show
that the ACE solvation model improves the accuracy of scoring.
However, satisfactory results were achieved only when the candi-
date complexes were rst ltered using a restraint based on the dis-
tance between the electron donating and accepting groups. After
testing our protocol with a known structure of an ET complex, we
used the protocol to predict the interaction of nitrous oxide reduc-
tase (N2OR) with its electron donors cytochrome c550 and pseu-
doazurin. The results suggest that both donors utilise the same bind-
ing site but have multiple, rotationally related ways to form a com-
plex that enables rapid electron transfer to the CuA centre of N2OR.
In all complexes, the actual protein-protein interaction site consists
of mainly hydrophobic surface residues. The dipole moments of
cytochrome c550 and pseudoazurin and the charged surface amino
acids of N2OR also contribute to the binding process.

P-620

Protein Conformational changes: Experiments versus
simulations
J. Mátrai, A. Jonckheer, E. Joris, P. Krüger, M. de Maeyer, Y. En-
gelborghs
Laboratory of Biomolecular Dynamics and Laboratory of
Biomolecular Modelling, K.U. Leuven, Celestijnenlaan 200D, B-
3001 Leuven, Belgium

In this study we analysed by Targeted Molecular Dynamics (TMD),
the activation conformational change of Chymotrypsin and 4 of its
mutants.
The activation of chymotypsinogen into chymotrypsin happens via
the cleavage of the R15-I16 bond and the subsequent rotation of
residue I16 from the solvent into the interior of the protein. The
transition can be induced by basic to neutral pH change. The kinet-
ics of the activation process can be followed by FSF experiments
while the structural features of the transition can be explored by in
silico simulations.
The impact of mutations on the conformational transition of rat-

-chymotrypsin, and the different activation pathways generated
have been investigated in terms of structure descriptors such as the
behaviour of M192, G193 and the I16-D194 salt-bridge and by es-
timating the activation enthalpy and entropy values. In addition the
changes in the behaviour of the Tryptophan residues and their envi-
ronment were analysed.
Despite the limited extent of the conformational change, the cal-
culated pathways were observed to be a sequence of many steps
resulting in free energy trajectories consisting of multiple transition
states. When multiple simulations were carried out on each enzyme
TMD produced also pathways with an increase of free energy.

P-619

Comparative modeling of the poplar plasma-membrane
aquaporin PttPIP2.5
Z. Marjanovic1, P. Kuser2, G. Neshic2, Z. Vucinic2

1Centre for Multidisciplinary Studies of the Belgrade University,
Kneza Viseslava 1, 11 000 Belgrade, Serbia and Montenegro,
2Embrapa Informática Agropecuária, Av. André Tosello, 209 -
Barão Geraldo, Caixa Postal 6041, 13083-886 - Campinas, SP-
Brazil.

Unlike animals where only two aquaporin subfamilies have been de-
scribed so far, plants have four distinct subfamilies of aquaporins.
The function of majority of those has never been experimentally
explained. Ef ciency of those that were proved to be water speci c
channels is not equal. Aquaporins located to plasma-membranes
were measured as the most effective plant water channels when ex-
pressed in oocytes of Xenopus laevis, where few of them caused as
strong Pf values as animal aquaporins.
PttPIP2.5 is the strongest measured plant aqauporin in the oocytes-
system so far. As the sequence analysis showed some particular
features of this protein, homology-modeling studies were employed
to shed light on the structural basis for the high ef ciency in water
transport. Amino acids forming the water channel of the modeled
structure are compared to the amino acids of the template (bovine
AQP1) based on a structural alignment. The physical-chemical
properties of these amino acids are described through the Sting
Database, highlighting the differences that may be responsible for
the functional speci cities among the aquaporines.

P-618

A genetic algorithm for homology model optimization us-
ing residual dipolar coupling and SAXS data
F. Mareuil1, C. Sizun1, J. Perez2, P. Aliprandi1, F. Bontems1

1ICSN-RMN, Ecole Polytechnique, 91128 Palaiseau, 2Synchrotron
SOLEIL, 91192 Gif sur Yvette

We try to elucidate the molecular bases of the S1 ribosomal protein
action, which is essential to the recognition of the mRNA translation
initiation region by the ribosome. One way to approach this prob-
lem would be to resolve the structure of S1 RNA binding region and
of various S1/RNA complexes. The size of the objects makes this
impossible by classical NMR techniques. On the other hand, an X-
ray study would require the tedious optimization of crystallization
conditions for each complex. However, S1 is formed of repetitions
of a conserved domain, for which similar structures are known. We
tried to develop a method to re ne homology models of the mod-
ules and to position them in the protein.
We examined whether it is possible to ful l this objective using only
NMR Residual Dipolar Coupling and SAXS data, by the means of a
simple adaptative genetic algorithm To test our procedure, we built
homology models of S1 and KH modules of M. tuberculosis NusA
protein using the X-ray coordinates of T. maritima NusA. We then
tried to re ne each module and to determine their relative position in
the protein by using “experimental” data issued from the Mycobac-
terium NusA X-ray structure. Our results show that our genetic
algorithm works well, that RDC alone are not suf cient to re ne
module model but that SAXS adjunction improves the process and
that it seems possible, using this method, to reconstitute the archi-
tecture of bi-modular proteins.
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Detailed microscopic study of the full ZipA-FtsZ inter-
face
I. S. Moreira, P. A. Fernandes, M. J. Ramos
Theoretical and Computational Chemistry Group, Faculdade de
Ciências da Universidade do Porto (FCUP), Porto, Portugal

Protein-protein interaction networks are very important for a wide
range of biological processes. Alanine scanning mutagenesis has
allowed the discovery of the hot spots [1] - energetically important
residues for complex formation. To a better understanding of the
binding determinants of the complex formed between the FtsZ frag-
ment and ZipA we extended the alanine scanning mutagenesis study
to all interfacial residues of this complex. As a result, we present
new mutations that allowed the discovery of residues for which the
binding free energy differences upon alanine mutation are higher
than 2.0 kcal/mol. We also observed the formation of a hydropho-
bic pocket with a high warm spot spatial complementarity between
FtsZ and ZipA.
Small molecules could be designed to bind to these amino acid
residues hindering the binding of FtsZ to ZipA. Hence, these mu-
tational data can be used to design new drugs to control more ef -
ciently bacterial infections.
References:
[1] Clackson T. and Wells J. A. 1995. A hot-spot of binding energy
in a hormone-receptor interface. Science. 267: 383:386.

P-624

Bioactive form of glyphosate: DFT based molecular elec-
trostatic potentials and docking studies
M. Mohamed Naseer Ali, P. Kaliannan
Bharathidasan University, Tiruchirappalli - 620 024, India

In structure based ligand design, identi cation of the bioactive form
is an important task. Generally, for this, choosing conformers with
energy cut of values ranging from 3-5 kcal/mol is not a proper way.
Therefore, the most appropriate method is to select them based on
their scoring function obtained from rigid docking of conformers
which in turn are obtained from ab initio QM studies and couple
them with the electrostatic potentials. Such an approach has been
applied by us to determine the bioactive form of an important her-
bicidal ligand viz glyphosate. As glyphosate contains four different
protonation sites, it exhibits ve different ionic forms (+1, 0, -1, -2
and –3) in solutions depending upon the pH values. Therefore, it
is necessary to identify the best form of the ligand for its proper
biological function. In this regard, computations (scoring energy,
MESP and conformational analysis) have been carried out on the
various ionic forms of the ligand. Our studies reveal that the –2
form is the bioactive one. This prediction is in very good agreement
with the results of X-ray crystallographic studies. The method and
the other results obtained will be presented in detail in the sympo-
sium.

P-623

The development of fast free energy calculations methods
and their application to drug design
J. Michel1, R. D. Taylor2, J. W. Essex1

1School of Chemistry, University of Southampton, High eld,
Southampton, SO17 1BJ, UK, 2Astex Technology Ltd., 436 Cam-
bridge Science Park, Cambridge, CB4 0QA, UK

The computational prediction of physical and chemical properties
of biological systems is becoming increasingly important in life
science. In drug design, the search for new inhibitors of a partic-
ular target can greatly bene t from theoretical predictions, particu-
larly of the free energy of binding. Statistical mechanics provides
a route to the calculation of this quantity(1). Free energy calcula-
tions on protein-inhibitors complexes are usually computationally
expensive, which has prompted the development of many approx-
imate free energy methods(2). In this work, we are aiming at de-
veloping a free energy method that is more ef cient than conven-
tional free energy simulations while keeping a rigorous statistical
mechanics framework. We achieve this by combining recently de-
veloped methods that yield enhanced sampling of phase space(3)
and by adopting a continuum electrostatics approach that simpli es
the free energy landscape(4). The application of these methods to
a set of inhibitors of the in uenza enzyme Neuramidinase will be
discussed.
1 Gilson et al., Biophys. J. 1997,72,1047-1069
2 Wong et al., Annu. Rev. Pharmacol. Toxicol. 2003. 43:31-45
3 Woods et al., J. Phys. Chem. B 2003, 107, 13703-13710
4 Michel et al., J Comput Chem 25: 1760 1770, 2004

P-622

New Force Field Parameters for MD Simulations of the
Ca-Binding Sites in Annexin-Membrane complexes
F. Merzel1, M. Hodoscek1, D. Janezic1, A. Sanson2

1National Institute of Chemistry, Ljubljana, Slovenia, 2CEA-
Saclay, Dep. de Biologie Joliot Curie, Gif sur Yvette, France

For accurate classical molecular dynamics (MD) simulations of the
calcium mediated bound complexes of annexin and membrane we
have developed new force- eld parameters describing correctly the
interaction of the Ca ion with its environment. We have used quan-
tum chemical calculations to investigate the potential energy surface
experienced by the Ca ion within the three different binding sites
found in domain 1 of annexin V (ANX V/1). Based on these cal-
culations we were able to quantify the charge polarization of atoms
within the binding sites, and to determine the geometry and force
constants of harmonic restraints between Ca ion and its coordinat-
ing oxygen atoms. Harmonic restraints were introduced to compen-
sate for the deviations between the quantum mechanical potential
energy surface and that of the classical force eld. Our analysis
has shown that using the re ned force eld for the Ca binding sites
enables long-time MD simulations which conserve the initial struc-
ture of ANX V/1 signi cantly better than MD simulations using the
standard force eld.
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Mutation effects on structure and dynamics of N-
terminus of tyrosine hydroxylase
N. N. Mustafayeva, I. N. Alieva, N. M. Godjaev
Baku State University, Z.Khalilov str.,23, Azerbaijan

The molecular mechanics and molecular dynamics computational
methods were used to predict the low-energy conformational states
of the amino acids sequence Met1-Val60 from the N-terminal reg-
ulatory domain of the tyrosine hydroxylase (TH), the key enzyme
of catecholamine biosynthesis. The effect of the amino acids sub-
stitution on the behavior of the peptide segment in water solution
has been studied. The following point mutations in the primary
structure of the Met1-Val60 peptide segment were used in compu-
tational experiments: (i) Arg37-Arg38 replaced by Gly37-Gly38;
(ii) Arg37-Arg38 replaced by Glu37-Glu38; (iii) Ser40 replaced
by Asp40, and (iv) Ser40 replaced by Ala 40. Calculation re-
sults indicate that the stretch of amino acids Ile29-Leu41 interven-
ing between the two helices capable forms reversible bend on the
Pro32-Ile35 and Phe34-Arg37 segments. Two alpha-helices includ-
ing residues Arg16-Ile29 and Leu41-Val60 are parallel to one an-
other in calculated lowest energy state of the peptide backbone. It
was established that the mobility of the Ser40 side chain restricted
in comparison to Ser31 and so may be sensitive to enzyme phos-
phorylation state and to dopamine binding. Signi cant differences
are observed for the Arg37 Gly37 mutant segment indicated the
most important role of the Arg37 in the regulation TH activity. Our
results are useful tool to determine solution structure for select part
of the enzyme, especially in the absence of crystallographic data.

P-628

Spatial structure and conformational peculiarities of the
allatostatin family neuropeptide
M. A. Musayev, L. I. Veliyeva, I. N. Alieva, N. M. Gojaev
Laboratory of Molecular Biophysics, Baku State University,
Z.Khalilov str.,23 AZ 1148, Baku, Azerbaijan

In this report the spatial structure and conformational possibilities
of insect allatostatin IV (Asp-Arg-Leu-Tyr-Ser-Phe-Gly-Leu-NH2),
the peptide that strongly stimulates juvenile hormone biosynthesis
by the “corpora allata” were investigated by the method of the-
oretical conformational analysis and molecular dynamics simula-
tion in water solution. Calculations are being carried out on the
basis that stable conformations of peptide in water solution corre-
spond to local minima of a function which is the sum of the po-
tential energy for all intra-peptide interactions and the free energy
for all interactions involving the solvent. The stable conformational
states corresponded to the minimal values of this energy of the pep-
tide molecule have been established. The calculations result indi-
cates that allatostatin IV neuropeptide is relatively exible molecule
which can exist in several conformations. The lowest energy con-
former namely the global conformer has a folded N-terminal part
of the molecule including into the sequence Tyr4-Gly7 the integrity
of which is needed for high potency. Interactions between Tyr4 and
Gly7, and between Phe6 and Leu8 are characteristic for all low-
energy conformers. According to the calculation result Arg2, the
electrically charged amino acid within C-terminus makes an impor-
tant contribution towards the electrostatic interactions to the stabi-
lization of the peptide molecule in water solution.

P-627

Protein-oligosaccharide interaction mechanisms in chiti-
nases engineered towards neolectins
N. Munck1, K. Tappura2, O. Aitio3, H. Maaheimo1, H. Boer1,
A. Koivula1

1VTT Biotechnology, P.O.Box 1500, FI-02044 VTT, Espoo, Fin-
land, 2VTT Information Technology, P.O.Box 12071, FI-33101
VTT, Tampere, Finland, 3Viikki Drug Discovery Technology Cen-
ter, FI-00014 University of Helsinki, Finland

Speci c protein-carbohydrate interactions are fundamental to many
biomolecular recognition events. The study concentrates on fun-
gal 42kDa chitinase from Trichoderma harzianum, a naturally
chitin (polymer of N-acetylglucosamine residues) degrading en-
zyme. It has shown activity also on synthetically modi ed -1,3-
fucosylated and -1,4-galactosylated, more animal type of chito-
oligosaccharides. The structure of chitinase ( / -barrel fold) with
the substrate binding cleft formed by limited number of loops pro-
vides an excellent platform for directed evolution studies. In this
study our aim is to obtain atomic level understanding of the fac-
tors determining the interactions between an oligosaccharide and a
protein by using molecular dynamic simulations. The results from
modeling are compared with the experimental data (mutagenesis,
mass spectroscopy and nuclear magnetic resonance). The compu-
tational studies with the experimental work aim at development of
neolectins, i.e. proteins selectively binding to given, medically im-
portant, oligosaccharide structures, achieved by rst deactivating
and then engineering fungal chitinases towards the desired speci-
city and af nity.

P-626

GMPC model and theory of helix-coil transition in one-
and double stranded biopolymers
V. F. Morozov, Y. S. Mamasakhlisov, A. V. Badasyan, A. V. Grigo-
ryan, A. V. Tsarukyan, T. Y. Buryakina
Yerevan State University, Department of Molecular Physics, 1 Al.
Manougian Str., 375025, Yerevan, Armenia

The Hamiltonian of the Generalized Model of Polypeptide Chain
(GMPC) is introduced to describe the one- and double stranded
system. The Hamiltonian uses only pure molecular microscopic
parameters (the energy of hydrogen bond (HB) formation, reduced
partition function of repeated unit, the number of repeated units
xed by one HB, the energies of interaction between the repeated

units and the solvent molecules). The transfer-matrix approach has
been used for observable parameters estimation. We succeed to de-
scribe the in uence of solvents, both competing and non-competing
for intra-molecular HB formation. We have considered stacking and
hydrogen bonding simultaneously, taking into account regular and
random heterogeneity. The in uence of solvent-macromolecule in-
teraction energy on the melting temperature and melting interval has
been considered. It has been obtained that stacking interaction on
the background of HB increases stability and decreases cooperativ-
ity of melting in Nucleic Acids. For random heteropolymeric sys-
tem we calculate transition temperature and interval of melting. For
regular heteropolymeric system we considered both roles of stack-
ing and HB heterogeneity on stability and cooperativity.
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Molecular Dynamics Simulations of N3´ to P5´ Phospho-
ramidate Modi ed DNA Quadruplex in solution
A. Parveen, R. P. Ojha
Biophysics unit, Department of Physics, DDU Gorakhpur Univer-
sity

Molecular Dynamics Simulations of N3’ P5’ Phosphoramidate
Modi ed DNA Quadruplex in solution
Azra Parveen and R.P.Ojha
Biophysics unit, Department of Physics, DDU Gorakhpur Univer-
sity,
Gorakhpur - 273009, India
The structural impact on modi ed tetraplex was investigated by car-
rying out molecular dynamics simulation on a deoxyribose quadru-
plex and its phosphoramidate (replacing O3’ by NH) analog using
particle mesh Ewald electrostatics and the Cornell et al force eld.
The NH group can adopt different orientation (characterized by the
values of the C4’-C3’-N3’-H angle in the range 40 to 80 (tet-
piNa) and - 40 to - 80 (tetpoNa). The exposure of the N-H to the
water solvent plays a critical role on the observed conformational
behavior of quadruplex during molecular dynamics simulations for
tetpiNa and tetpoNa. The multiple simulations were performed for
both the cases. The simulations carried out are consistent with the
observed X-ray structure for the unmodi ed quadruplexes and de-
pend on the initial location of the N-H hydrogen. Due to the pres-
ence of phosphoramidate the conformational change in the quadru-
plex structure, the variation of the backbone torsion angles and heli-
coidal parameters have been examined. The effect of hydration and
motion of ions around quadruplex structure is also discussed.

P-632

Studies of de novo designed alpha-helical coiled-coil pep-
tides
A. Padilla1, S. Arold1, G. Corradin2, T. Melnik3, S. Potekhin3,
A. Kajava4

1Centre de Biochimie Structurale CNRS UMR 5048 INSERM
UMR 554, Faculté de Pharmacie, 15 Av Charles Flahault
34060 Montpellier, 2Institute of Biochemistry, University of Lau-
sanne, Ch. des Boveresses 155, CH-1066 Epalinges, Switzer-
land, 3Institute of Protein Research, Russian Academy of Sci-
ences, 142290 Pushchino, Moscow Region, Russia, 4Centre de
Recherches de Biochimie Macromoléculaire, CNRS FRE-2593,
1919 Route de Mende, 34293 Montpellier, Cedex 5

The -helical coiled coil structures are recognized as one of na-
ture’s favourite ways of creating an oligomerization motif. Proteins
with the coiled coil pattern form two- to ve-stranded oligomers
depending on their sequences. We focus our studies on the estab-
lishment of the interactions that favour formation of the coiled coils
with the maximal number of strands. A previous designed alpha
forming peptide ( FFP) forms -helical brils with 2.5 nm diame-
ter in agreement with both four- and ve-stranded coiled coils. In
this work, several FFPs were fused with small non-coiled coil
peptides. CD spectroscopy, electron microscopy, sedimentation-
diffusion and small angle X-ray scattering experiments show that
addition of these non-coiled coil fragments blocks propagation of
the coiled coil structure along the axial direction. The new pep-
tides self-assembly into ve subunit oligomers. The obtained solu-
ble oligomers open possibility for the determination of their atomic
structure by X-ray crystallography and NMR and this, in its turn,
can provide insight into the atomic structure of FFP nano brils.

P-631

Reorganization and conformational changes in the reduc-
tion of tetraheme cytochromes
A. S. F. Oliveira, V. H. Teixeira, A. M. Baptista, C. M. Soares
Instituto de tecnologia Quimica e biologica - Universidade Nova de
Lisboa, Portugal

Redox changes in proteins are usually accompanied by conforma-
tional changes. In this work, we studied cytochrome c3, in the fully
oxidized and reduced states, using MD Simulations. These proteins
are well characterized experimentally, structural and functionally,
making them suitable for studies with the purpose of understanding
the redox reorganization phenomena.
As shown by our results, doing only one simulation for each state
can lead to unreliable conclusions. So, to guarantee the existence of
enough statistics we performed ten 4ns simulations for each redox
state. All simulations were performed with GROMOS96 force eld
(with a new set of charges for both states calculated with GAUS-
SIAN98 and RESP tting) in the GROMACS 3.1.4 package.
The results obtained with this statistically robust methodology show
the existence of subtle conformational changes that can be corre-
lated with the experimental structural data, showing that these tech-
niques, once properly used, are indeed adequate for studying this
type of process. Additionally, we study several other molecular as-
pects: the variation in the number of H-bonds, the solvent accessi-
ble surface and bound water molecules. The simultaneous effects of
protonation and reduction were also investigated, by analyzing the
two most probable groups for this to happen, propionates D from
hemes I and IV.

P-630

Analytic formulation of the stochastic energization-
relaxation channel model of active transport
M. Neagu1, E. Muneyuki2, A. Neagu1

1Department of Biophysics and Medical Informatics, Victor Babes
University of Medicine and Pharmacy, 300041 Timisoara, Ro-
mania., 2Chemical Resources Laboratory, R-1, Tokyo Institute
of Technology, 4259 Nagatsuta, Midori-ku, Yokohama 226-8503,
Japan.

The active transport of ions builds up and maintains electrochem-
ical potential gradients across biological cell membranes. It is
performed by ion pumps: membrane proteins fueled by energy-
releasing processes. The stochastic energization-relaxation channel
(SERC) model of active transport describes the pump as a multi-
ion channel with two conformations, termed energized and relaxed,
of speci c free energy pro les. Here we present a new, analytic
formulation of the SERC model, based on differentiation formu-
lae from the theory of stochastic differential equations. The ener-
gization/relaxation switches are described in terms of a Markovian
dichotomous noise. Upon averaging the kinetic equations over the
noise, the mean ion ux per pump molecule is obtained as a function
of time. Its asymptotic value, the stationary ion ux generated by
one transport protein, is a measurable quantity, found to be in qual-
itative agreement with experimental results on bacteriorhodopsin, a
light-driven proton pump.
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Inferential structure determination
W. Rieping, M. Habeck, M. Nilges
Bioinformatique Structurale, Institut Pasteur, 25-28 rue du Dr Roux,
75015 Paris, France

Macromolecular structures calculated from nuclear magnetic res-
onance data are not fully determined by experimental data, but de-
pend on subjective choices in data treatment and parameter settings.
This makes it dif cult to objectively judge the precision of the struc-
tures. We use Bayesian inference to derive a probability distribution
that represents the unknown structure and its precision. This proba-
bility distribution also determines additional unknowns, such as the-
ory parameters not being accessibly by experiment, that previously
had to be chosen empirically. We implement this approach using
Markov Chain Monte Carlo techniques. Our method provides an
objective gure of merit, improves structural quality and minimizes
human bias.

P-636

Chelation of Cu(I) and Hg(II) by metallochaperones: a
comparative study by molecular dynamics
D. Poger, J.-F. Fuchs, H. Nedev, M. Ferrand, S. Crouzy
Laboratoire de Biophysique Moléculaire et Cellulaire, CEA-
Grenoble, France

Heavy metals can be toxic when present in inappropriate amounts
or oxidation states in the cell. Some of them are nonetheless es-
sential for protein structure and function. Among them, copper is
used as a cofactor in several enzymes involved in redox chemistry.
Organisms have developed systems for selectively transporting and
sequestering copper in the cell.
In yeast, copper is imported as a Cu(I) ion and transferred to a sol-
uble protein, Atx1, that conveys Cu(I) to a speci c partner protein,
Ccc2, a P-type ATPase. Similarly, in bacteria, mercury is bound
by the protein MerP and transported to the mercury detoxi cation
system. Atx1 and MerP belong to a class of metal-binding proteins,
called metallochaperones. These proteins are small, highly homol-
ogous and all share the metal-binding sequence MXCXXC.
In order to get insight into the structural and dynamical properties
of the metallochaperones, we have performed molecular dynam-
ics simulations using potential energy functions developed in the
lab. We have studied Atx1 and its bacteria and human homologues,
MerP and Hah1 respectively, and the metal-binding domains of their
ATPase partners. We have compared the structure and dynamics of
these proteins in their apo, Cu(I)- and Hg(II)-forms.

P-635

Introduction of morphological and dynamical constraints
in the modeling of protein super-complexes
J.-L. Pellequer, J.-M. Teulon, L. Bellanger, C. Vidaud, M. Odorico,
P. Parot
CEA-Valrhô, DSV/DIEP/SBTN - BP 17171, 30207 Bagnols Sur
Cèze. France.

Atomic Force Microscopy (AFM) is based on scanning an ex-
tremely sharp tip across a surface, for instance a single molecule
of protein on mica. AFM produces morphological envelops of
molecules with a sub-nanometer resolution. These envelopes can
be used to constrain the computation of large macromolecules
or super-complexes. We illustrate the concept of this approach
by showing high resolution imaging of single molecules of an
antibody-antigen complex. High-resolution images were obtained
using the intermittent contact mode of AFM on mica. Single
molecule images of antibodies are consistent in size and volume
with atomic-resolution X-ray crystallographic structures. This pre-
liminary works pave the way for practical applications of AFM in
molecular modeling. In addition, AFM technique allows the mea-
surement of the interaction force between a macromolecule and a
ligand attached at a tip mounted on a exible cantilever. Molec-
ular forces are speci c physico-chemical properties of a single
macromolecular complex. Combining measurements of topography
with force provides key elements in the modeling of large super-
complexes.

P-634

Protein-protein interactions: Modelling the hepatitis C
virus ion channel p7
G. Patargias1, N. Zitzmann2, R. Dwek2, W. B. Fischer3

1Biomembrane Structure Unit, Department of Biochemistry, Ox-
ford University, 2Oxford Glycobiology Institute, Department of
Biochemistry, Oxford University, 3Bionanotechnology Interdisci-
plinary Research Consortium, Clarendon Laboratory, Department
of Physics, Oxford University

The p7 protein is a small membrane polypeptide encoded by the
hepatitis C virus and consists of two transmembrane á-helices,
TM1/TM2. When inserted in arti cial lipid bilayers, it assembles
into cation selective ion channels that are blocked by long-alkyl-
chain iminosugar derivatives. However, no structural information
is available to explain the compounds’ action. With this in mind,
the results of modelling studies on the p7 structure are presented.
Our modelling work proceeds in a hierarchical manner in agree-
ment with the two-stage model of membrane protein folding. First,
the length of TM1 and TM2 is estimated by employing different
secondary structure prediction algorithms. Subsequently, a con-
gurational global search protocol based on simulated annealing

and restrained molecular dynamics simulations is used as well as
protein-protein docking approaches in order to investigate the pack-
ing of TM1/TM2, yielding a number of possible TM1/TM2 helical
dimers. The stability of these dimers is then evaluated with molec-
ular dynamics simulations in a fully solvated lipid bilayer. Finally,
full p7 oligomeric bundles are generated and their biological im-
plication as well as their consistency with the existing biochemical
data is discussed.
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Using a mesoscopic model to unravel hairpin folding dy-
namics: Which are the relevant factors?
M. Sales-Pardo1, J. Widom2, L. A. N. Amaral1
1Dept. of Chemical and Biological Engineering, Northwestern Uni-
versity, USA, 2Dept. of Biochemistry, and Molecular and Cell Bi-
ology, NorthwesternUniversity, USA

To gain a deeper insight into cellular processes such as transcrip-
tion and translation, one needs to uncover the mechanisms control-
ling the con gurational changes of nucleic acids. As a step toward
this aim, we present here a novel mesoscopic-level computational
model that provides a {\it new window} into nucleic acid dynamics.
We validate the model by studying DNA hairpins, single-stranded
molecules with two complementary segments (``stems”) linked by
a non-complementary ``loop.” Our model reproduces experimental
observations and enables us to monitor the con gurational dynam-
ics of hairpins, providing clear evidence of a ``zipping” process in
the closing toward the
native con guration. Our model allows us to demonstrate that there
is a preferred zipping pathway for folding which is both the most
frequent and the fastest way for the hairpin to fold.
Interestingly, our model allows for the tunning of the hydrogen-
bonding and stacking interactions , enabling us to asses which are
the relevant interactions controlling the folding process. Our sim-
ulations clearly show that stacking interactions are crucial for the
hairpin to fold via a zipping process starting close to the loop. In
the absence of stacking between bases, the closing starts from the
strongest bonds following no particular path to fold into the native
conformation.

P-640

A 3D model of the nitrogenase/FeSII complex from Azo-
tobacter vinelandii
S. C. Rössle1, L. E. Dardenne2, P. M. Bisch3

1Ludwig-Maximilians-Universität München, 2Laboratorio Na-
cional de Computacao Cienti ca-LNCC, 3Instituto de Bio sica
Carlos Chagas Filho-UFRJ

Nitrogenase complexes catalyse the ATP dependent reduction of
dinitrogen to ammonia during a process called nitrogen xation.
Understanding the regulation of the nitrogen xation process is of
major importance in itself and in exploring the bene ts of econom-
ically important plants.
To protect nitrogenase from inactivation by oxygen some dia-
zotrophs developed a variety of mechanisms. Azotobacter species
and Gluconacetobacter diazotrophicus use two major mechanisms
that contribute to this protection, increased respiration and confor-
mational protection. The conformational protection involves the as-
sociation of the FeSII protein , but until now the structural informa-
tion about this protein-protein interaction was not speci ed.
We derived a homology model of the 3D structure of the FeSII
from A. vinelandii protein by comparative modeling technique.
Analysing the resolved x-ray structure from A. vinelandii nitroge-
nase with computational methods, we were able to understand the
interaction between the FeSII protein and the nitrogenase complex
from A. vinelandii.
The proposed interaction between FeSII protein and nitrogenase
prevents the dissociation of the Fe protein from the MoFe protein.
The electron transfer between the proteins is inhibited protecting
the nitrogenase from inactivation.

P-639

Computational Characterization of two family 1 beta-
glucosidases
J. Z. Ruscio1, A. Esen2, D. R. Bevan3

1Genetics, Bioinformatics & Computational Biology, Virginia
Tech, 2Department of Biology, Virginia Tech, 3Department of Bio-
chemistry, Virginia Tech

Computational methods have been used to characterize substrate
speci city and investigate the mechanism in two family 1 _-
glucosidases, Glu1 and Dhr1. Glu1 hydrolyzes DIMBOA-glc, its
natural substrate, and is inhibited by dhurrin. Dhr1 hydrolyzes dhur-
rin, its natural substrate, and is inhibited by DIMBOA-glc. Exper-
imental data do not provide a complete understanding as to why
Glu1 is inhibited by dhurrin. Molecular dynamics (MD) simula-
tions have been performed on Glu1, Glu1 with DIMBOA-glc, Glu1
with dhurrin, and a Glu1/Dhr1 chimera with dhurrin. These sim-
ulations indicate that dhurrin inhibition is caused by distortion of
the interactions between the aglycone moiety of the inhibitor and
W378, an amino acid in the active site. Motion of W378 obstructs
the active site and alters the orientation of the glucose moiety rela-
tive to the catalytic glutamates. We do not observe extensive W378
motion in the Glu1 with DIMBOA-glc nor Glu1 simulations. Our
MD results also have implications on the current view of the mech-
anism of retaining glucosidases. A distance of <5.5Å between the
catalytic glutamates is generally accepted. Our results indicate that
the distance between the glutamates is closer to 3.0Å, which support
an in-plane protonation hypothesis. Also, one of the glutamates, the
acid/base catalyst, must have a perturbed pKa value so that it is
protonated in the rst step of the mechanism. Analysis of the pKa
values of the X-ray Glu1 structure and the structures after dynamics
shows that an expected pKa is only obtained after MD.

P-638

Three-dimensional structure of ancymidol by X-ray crys-
tallography and nuclear magnetic resonance
C. Rojas1, M. Soriano2, O. Ospina1

1Departamento de Física - Ponti cia Universidad Javeriana - Bo-
gota - Colombia, 2Departamento de Bioquímica - Universidad Na-
cional Autonoma de Mexico - Mexico

Plant growth regulators (PGRs) have been important components in
agricultural production even prior to the identi cation of plant hor-
mones. The Ancymidol (alpha-cyclopropyl-(p-methoxyphenyl)-5-
pyrimidinemethanol) is a synthetic vegetal growth regulator, that
is part of the heterocyclical compound group that contains nitro-
gen and it inhibits the synthesis of the giberelines. The structure of
this molecule was determined by X-Ray Crystallography and Nu-
clear Magnetic Resonance. The X-Ray data for the crystals of the
title compound were collected by graphite-monochromatized Mo
Kalpha radiation at 293 K. The structure was solved by direct meth-
ods and re ned by full-matrix least-squares with anisotropic tem-
perature factors for the non-hydrogen atoms. The spectrums of Nu-
clear Magnetic Resonance were made using a Bruker Spectrome-
ter of 500 MHz with a eld of 11,7 T. In the obtained structure
three cycles were observed: pyrimidine, methoxyphenyl and cy-
clopropyl. The comparison of these two structures showed similar
results. These agree in the rings planarity and their spatial distribu-
tion.
Acknowledgments: R. C. and O. O. thanks to Universidad Javeriana
for nancial support.
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Resorcinolic lipids - disturb or stabilize biological mem-
branes? Molecular dynamics simulations
M. E. Siwko1, S. J. Marrink2, A. E. Mark2, A. Kozubek1

1University of Wroclaw, Department of Lipids and Liposomes,
Przybyszewskiego 63/77, 2University of Groningen, Department
of Biophysical Chemistry, Nijenborgh 4, 9747 AG Groningen, The
Netherlands

Among many biological activities exerted by resorcinolic lipids
very speci c is their in uence on the biological membranes.
Experiments have shown that resorcinolic lipids have a dual effect
on the cell membrane and also on the model membrane - liposome.
Preincorporated, they occur stabilizing and ordering effect on the
phospholipid membrane. The size of modi ed liposomes by resor-
cinols is kept unchanged much longer and marker is released much
slower. If resorcinols are incorporated into liposomes suspension
the instantaneous marker release and erythrocyte hemolysis is ob-
served.
Nowadays computer simulations methods are useful tool to under-
stand the interaction of membranes and drugs and their in uence on
the disorder of the bilayer structure.
We present the molecular dynamics simulations of phospholipid
membran with various homologs of resorcinolic lipids at the atom-
istic level and thereafter applying coarse grained model.
A data from the simulations sustain experimental results. We ob-
serve increase of the order parameter and diminish area per lipid
what suggests the growth of membrane stiffness when they are
preincorporated. And also diffusion of water through the membrane
is higher when resorcinol molecules are incorporated into the exter-
nal lea et from the water solution.

P-644

Insights into the GB1 fold domain swapping mechanism
by molecular dynamics simulations
F. L. Sirota1, S. Héry-Huynh2, S. Maurer-Stroh3, S. J. Wodak1

1SCMBB, Université Libre de Bruxelles, ULB, Belgium, 2LSSBM,
Université de Reims Champagne-Ardenne, France, 3IMP, Institute
of Molecular Pathology, Vienna - Austria

We used Designer, a fully automatic procedure for predicting the
amino acid sequences compatible with a given target structure based
on the CHARMM package, to investigate how speci c mutations in
the B1 domain of protein G, known to trigger dimerization, would
behave when forced to t in the wild type fold.
From the above work, we proposed a new mechanism that could
possibly be the cause behind dimerization, differently from the ini-
tially proposed model of clashes between V39 and A34F (Byeon et
al., 2003). In our model, A34F would clash with W43 by forcing it
to adopt a less favorable rotamer, in addition to a more unfavorable
long range interaction between A34F and V54.
This model, together with several analyses done for Molecular Dy-
namics (MD) simulations of 5 ns for the wild type structure and the
dimeric sequence in the wild type fold at 300 K, showed that the sec-
ond hairpin undergoes considerable conformational rearrangements
compared to the control simulation, which could be an indication
of the intrinsic uctuations created by the mutations that eventually
lead to the swapping phenomenon.
Reference: Byeon IJ, Louis JM and Gronenborn AM. J. Mol. Biol.
(2003) 333, 141-152.

P-643

Complex-type-dependent scoring functions in protein-
protein docking
L. Z. Shen, X. H. Ma, C. H. Li, X. Q. Gong, W. Z. Chen,
C. X. Wang
College of Life Science and Bioengineering, Beijing University of
Technology, Beijing 100022, China

Scoring functions have been the essential part in the docking pro-
cedure, which help screen out the prospective candidates from
the decoys pool to make binding mode prediction really meaning-
ful. Here, we designed four combinatorial complex-type-dependent
scoring functions through categorizing 64 target complexes into
four groups. 30,000 docked decoys were generated by FTDock for
each case of all targets. Top 2000 structures with least RMSD of
each bound docking results of the 58 targets were utilized to t
the weights of the scoring functions. Unbound docking results of
every target were used to test the discriminative capacities of var-
ious combinatorial scoring functions. Evaluation on the functions
demonstrated overall outstanding performance for all cases, and es-
pecially exceptionally encouraging for the protease/inhibitor and
antigen/antibody classes. The success rates for protease/inhibitor,
antigen/antibody, enzyme/inhibitor and other types were 89%, 70%,
75% and 64%, respectively. These results validated our divide-and-
conquer strategy on scoring functions development, which might
hopefully shed some light on the future study on the protein-protein
interactions.

P-642

The alpha helix dipole: screened out?
D. Sengupta1, J. C. Smith1, M. Ullmann2

1IWR, Univerity of Heidelberg, Germany, 2University of Bayreuth,
Germany

Aligned alpha-helix peptide dipoles sum to a ’macroscopic’ dipole
parallel to the helix axis that has been implicated in protein fold-
ing and function. However in aqueous solution, the dipole is coun-
teracted by an electrostatic reaction eld generated by the solvent
and the strength of the helix dipole may reduce drastically from
its value in vacuum. Here, using atomic-detail helix models and
Poisson-Boltzmann continuum electrostatics calculations, the net
effective dipole moment, µe f f is calculated. Some at rst sight sur-
prising results are found. Whereas in vacuum µe f f increases with
helix length, the opposite is found to be the case for transmem-
brane helices. In soluble proteins, µe f f is found to vary strongly
with the orientation and position of the helix relative to the aqueous
medium. Contrary to what the structural biology community com-
monly assumes and teaches that helices possess signi cant whole-
helix dipole moments, we show that the helix dipole depends largely
on the helix environment. A set of rules is established to estimate of
the strength of µe f f from graphical inspection of protein structures.
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BioSimGrid: towards a worldwide repository for
biomolecular simulations
K. Tai1, S. Murdock3, S. Khalid1, B. Wu2, M. H. Ng4, S. Johnston4,
H. Fangohr4, S. J. Cox4, P. Jeffreys2, J. W. Essex3, M. S. P. Sansom1

1Department of Biochemistry, University of Oxford, 2Oxford e-
Science Centre, University of Oxford, 3School of Chemistry, Uni-
versity of Southampton, 4Southampton Regional e-Science Centre,
University of Southampton

BioSimGrid is a distributed database for biomolecular simulations,
or, a ‘Protein Data Bank extended in time’ for molecular dynamics
trajectories. We describe the implementation details: architecture,
data schema, deposition, and analysis modules. We outline some
examples, among many more, where BioSimGrid is a necessary
tool: The rst is the comparison of several esterase simulations, in-
cluding those of acetylcholinesterase (a key enzyme in the nervous
system) and bacterial outer-membrane phospholipase (a bacterial
enzyme involved in pathogenesis). Structural data show that these
enzymes have similar active sites; the structures of the proteins are
otherwise unrelated. The second involves a set of high-throughput
outer-membrane protein simulations, with analyses focusing on the
interactions between the protein and lipid molecules. We encourage
the simulation community to explore BioSimGrid and work towards
a common trajectory exchange format.

P-648

Quantum mechanisms of long-distance communication
between nycleotides in DNA
V. E. Stefanov, A. A. Tulub, Y. I. Vaskov
St. Petersburg State University, Russian Federation

We report an appearance of electron singlet (S) - triplet (T) state en-
tanglement on approaching initially separated in space and oriented
in opposite, 3’-5’ and 5’-3’, directions cytidine (C) and guanosine
(G) nucleotides, according to Watson-Crick (W-C) pairing rule. The
results are based on CI UHF MD quantum chemistry computations
(2 106 con gurations, 6-311G basis set, T = 310 K) for T and S
paths over a distance of 6.0 - 2.4 Å between nucleotide planes in a
bath of 32 water molecules. The computations show that the differ-
ence in the total energy Etot between T and S path does not exceed
3.5 kcal/mol over a distance ( r) of 6.0 - 4.0 Å; in a closer region,
3.85 - 3.2 Å, dramatic oscillations in Etot occur, revealing, when im-
posed, multiple intersections between T and S paths. On reducing
r, electron spins, located on C and G aromatic planes, alternately

change their orientation, showing T-S spin entanglement. The effect
has a diabatic nature, suggesting that the total wave function, due
to presence of non-adiabatic potential, breaks its spatial and, thus,
spin symmetry, becoming a complex variable with a non-vanishing
in time phase. Strong coupling with diabatic behavior comes from
the fact that in our computations we observed highly pronounced
vibrations of C and G subsystems on approaching each other.

P-647

Quantum mechanisms of long-distance communication
between nucleotides in DNA
V. E. Stefanov, A. A. Tulub, Y. I. Vaskov
Saint-Petersburg State University, Russian Federation

We report an appearance of electron singlet (S) triplet (T) state
entanglement on approaching initially separated in space and ori-
ented in opposite, 3’-5’ and 5’-3’, directions cytidine (C) and
guanosine (G) nucleotides, according to Watson-Crick (W-C) pair-
ing rule. The results are based on CI UHF MD quantum chem-
istry computations (2 106 con gurations, 6-311G** basis set,
T = 310 K) for T and S paths over a distance of 6.0 - 2.4 Å between
nucleotide planes in a bath of 32 water molecules. The computa-
tions show that the difference in the total energy Etot between T
and S path does not exceed 3.5 kcal/mol over a distance ( r) of 6.0 -
4.0 Å; in a closer region, 3.85 - 3.2 Å, dramatic oscillations in Etot

occur, revealing, when imposed, multiple intersections between T
and S paths. On reducing r, electron spins, located on C and G
aromatic planes, alternately change their orientation, showing T-S
spin entanglement. The effect has a diabatic nature, suggesting that
the total wave function, due to presence of non-adiabatic potential,
breaks its spatial and, thus, spin symmetry, becoming a complex
variable with a non-vanishing in time phase. Strong coupling with
diabatic behavior comes from the fact that in our computations we
observed highly pronounced vibrations of C and G subsystems on
approaching each other.

P-646

On the percolation transition of water in hydrated
lysozyme
N. Smolin, A. Oleinikova, I. Brovchenko, A. Geiger, R. Winter
Physical Chemistry, University of Dortmund, Otto-Hahn-Str. 6, D-
44227-Dortmund, Germany.

The formation of a spanning hydrogen-bonded network of hydra-
tion water on protein surfaces via a percolation transition is closely
connected with the onset of their biological activity [1]. We per-
formed the rst computer simulation study of the percolation tran-
sition of water in a model lysozyme powder and on the surface of
a single lysozyme molecule [2]. The formation of an in nite water
network in the protein powder occurs as a 2D percolation transition
at a critical hydration level, which is close to the values observed
experimentally [1]. The formation of a spanning 2D water network
on a single lysozyme molecule also occurs via a 2D percolation
transition and corresponds to the rst appearance of a "monolayer"
water coverage, which restores the full dynamics of lysozyme. The
radius of gyration of the spanning cluster of hydration water always
exceeds the radius of gyration of the protein. Any spanning cluster
envelops essentially more than half of the surface area. Our simula-
tions furnish a microscopic picture for the understanding of the spe-
ci c values of the experimentally observed hydration levels, where
different steps of increasing mobility in the hydrated lysozyme sys-
tem are observed.
(1) J. A. Rupley, G. Careri, Adv. Protein Chem. 37, 41 (1991)
(2) A. Oleinikova, N. Smolin, I. Brovchenko, A. Geiger, R. Winter,
J. Phys. Chem. B 109, 1988 (2005)
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Elastic lever-arm model for myosin V
A. Vilfan
J. Stefan Institute, Ljubljana, Slovenia

We present a model for processive motion of myosin V. We describe
the dimeric molecule as two identical heads, connected with elastic
lever arms. We show in a quantitative fashion why the lead head
only binds to actin after the power stroke in the trail head and why
it undergoes its power stroke after the release of the trail head. This
provides an explanation for the coordinated hand-over-hand motion
[1]. We calculate the distribution of step sizes for different lever arm
lengths. The best agreement with observed (EM) distributions is
achieved when uctuations in the actin helix are taken into account.
We also show how processivity studies could help determining the
kinetic rates of an individual head.
[1] A. Vilfan, Elastic lever-arm model for myosin V, Biophys. J. 88,
in press (2005), doi:10.1529/biophysj.104.046763

P-652

MD simulations of nanotube-membrane interactions and
an olygopeptide transmembrane penetration
Y. V. Tourleigh, K. V. Shaitan
Lomonosov Moscow State University, Bioengineering Dept.

Molecular dynamics simulation of a complex system comprised of
a hydrated lipid membrane, nanotube "soldered" at one end and
certain molecule to be pushed through the membrane. A constant
force in normal direction to membrane is applied to pentadecamer-
ous polyalanine located in the channel of carbon nanotube adjoin-
ing a lipid bilayer at right angle. Under the action of the force
the oligopeptide gets into the membrane. This construction can
be considered as a delivery vehicle which drives the peptide to the
membrane surface. As a matter of principle, tuning the nanotube
(by adding of functional groups) one may achieve the selectivity
of nanotube’s landing area on the cellular membrane. The pres-
sure expulsing the peptide could arise as a result of the chemical
reaction which makes the reaction mixture volume increase in the
soldered nanotube. The chemical agents start reaction under the ac-
tion of certain signal (for instance, a ash of light), and during the
time in the order of a nanosecond the peptide nds oneself inside a
cell. Of course, only some features can be re ected in MD calcula-
tions so far. Nonetheless, the reported simulation is a rst step on
the road to construction of such complicated biomimetic systems.
Some regimes of penetrations are considered with regard to differ-
ent molecular timescales.
The authors acknowledge the nancial support of RF Ministry
of education and science (grants I0431, 01.106.11.0001 and
01.165.11.0001), RFBR (grant # 04-04-49645).

P-651

Negatively cooperative binding of melittin to neutral
phospholipid vesicles
F. Torrens
Institut de Ciencia Molecular, Universitat de Valencia, Spain

The association of basic amphipathic peptides to neutral phos-
pholipid membranes is studied with binding and partition mod-
els. The binding of native and modi ed melittin (Mel) to egg-yolk
phosphatidylcholine (EPC) is studied by spectro uorimetry and
size-exclussion chromatography (SEC). Results: (1) The binding
isotherms for DNCMel and Mel to EPC. (2) The Scatchard plot for
the binding of DNCMel and Mel to EPC. (3) Hill plots at xed pep-
tide concentrations. (4) The dissociation constant pKD

h calculated
from pKD at each site with Hill coef cient h. (5) The partition co-
ef cient for the binding of DNC–SP to EPC and of mastoparan to
dioleoylphosphatidylcholine (DOPC). (6) KD

h–ho vs. ionic strength
I plot. Provisional conclusions: (1) SEC is proved useful for quan-
tifying the polyelectrolyte–lipid association. (2) Spectro uorimetry
suggests a similar lipid-bound state for native and modi ed Mel. (3)
Gouy–Chapman and Debye–Hückel formalisms apply the Poisson–
Boltzmann equation for the in uence either of a plane charged sur-
face or between two charged spheres over the structure of the adja-
cent ionized liquid. (4) pKD

h in the binding of native and modi ed
Mel to EPC is dependent on h. (5) Coulombic repulsions drop more
than peptide–lipid attractive forces with I, enhancing association.

P-650

Theoretical IR spectroscopy by QM/MM calculations
support the modelling of the RAS-GAP-GTP complex
H. Te Heesen1, M. Klähn2, J. Schlitter1
1Ruhr-University Bochum, Department of Biophysics ND 04,
44780 Bochum, Germany, 2University of Southern California, De-
partment of Chemistry, Los Angeles, CA 90089, USA

The GTPase Ras p21 is a crucial switch in cellular signal transduc-
tion. The GTPase-activating protein (GAP) has the important role
to deactivate the complex by accelerated GTP hydrolysis.
FTIR spectra of the substrate guanosine triphosphate (GTP) show
remarkable changes when it binds to the enzyme. Computationally
we can observe these spectral features in our QM/MM simulations.
We have simulated Ras·GTP in solution and isolated GTP in wa-
ter. The triphosphate part of GTP was treated quantum mechani-
cally using DFT. Vibrational spectra were calculated in harmonic
approximation with an average deviation of 3% from the experi-
mental frequencies.
The established method of theoretical IR spectroscopy is used to
support the modelling of the so far unknown enzyme-substrate com-
plex Ras·GAP·GTP. To this end, the known Ras·GAP·GDP·AlF3
structure (1WQ1) is chosen as a starting point. The coordination
of GAP’s Arg789 to the triphosphate is studied in detail as the
arginine- nger is the main part of GAP in uencing the GTP hydrol-
ysis. The calculated phosphate bands turn out to be very sensitive
to the coordination of Arg789 to the triphosphate group. Compari-
son with experimental IR spectra allows rational design of structural
details.
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Iron electronic structure of the heme models for alfa– and
beta–subunits in deoxyhemoglobin
E. I. Yuryeva1, M. I. Oshtrakh2

1Institute of Solid State Chemistry, Ural Branch of the Russian
Academy of Sciences, Ekaterinburg, 620219, Russian Federation,
2Division of Applied Biophysics, Ural State Technical University –
UPI, Ekaterinburg, 620002, Russian Federation

Cooperative oxygen binding by tetrameric hemoglobins is deter-
mined by the presence of two pairs of non–identical protein sub-
units. Human adult hemoglobin consists of two – and two –
subunits. The X–ray structure analysis of human adult hemoglobin
revealed stereochemical differences of the heme iron in – and –
subunits in tetramer. It is possible that the heme iron electronic
structure non–equivalence in – and –subunits may also play a
special role in cooperative oxygen binding. Preliminary ab initio
calculations of the heme iron electronic structure were made using
X discrete variation method for deoxy–heme models. These mod-
els were based on the X–ray structure analysis of human adult de-
oxyhemoglobin (Fermi at al., 1984) and consist of 53 atoms with
coordinates obtained from the PDB. The differences of the iron
electronic structure were calculated for these models. Moreover,
calculated temperature dependences of quadrupole splitting for the
models of – and –subunits were also different.

P-655

Study on the Interaction between pi-electron of Benzene
and Waters Using QM/MM Simulation
Y. Yonezawa1, K. Nakata2, T. Takada3, S. Yamanaka4,
K. Yamaguchi4, H. Nakamura1

1Institute for Protein Research, Osaka University, Japan, 2NEC Soft
Ltd., Japan, 3NEC Fundamental and Environmental Research Lab.,
Japan, 4Graduate School of Science, Osaka University, Japan

Weak non-covalent interactions are important in constructing pro-
tein structures. In many protein structures, a non-covalent weak
force has been noticed to act between the -electron cloud as a hy-
drogen bond acceptor and hydrogen as the donor, and the compact
protein core conformations are formed. An approach by the clas-
sical molecular mechanics (MM) cannot attain to the quantitative
analysis of such weak interactions associated with the -electrons.
We applied the QM(quantum mechanics)/ MM molecular dynam-
ics simulation to a system composed of a benzene molecule in wa-
ter. The benzene as an acceptor of hydrogen bond and a water
molecule as a donor of that were treated by QM, and the other water
molecules were done by MM. Simulation, in which the system of
benzene-waters as QM was solvated by explicit TIP3P water mod-
els with an isotropic and periodic boundary condition, was carried
out in a canonical ensemble. The QM calculations were performed
with a hybrid ab initio RHF and DFT. Results indicated that the hy-
drogen atom of the water molecule in the hydration layer locates
closely just above the benzene ring with meaningfully high proba-
bility, forming a hydrogen bond with the -electron. On the con-
trary, in conventional molecular dynamics simulations, any water
molecules did not form distinct hydrogen bonds with the benzene
ring.

P-654

Structure prediction of Dardarin, the PARK-8 Parkin-
son´s disease susceptibility protein
A. R. Voet1, J.-M. Taymans2, M. Trekels1, L. Wu1, V. Baekeland2,
M. de Maeyer1
1Laboratory for Biomolecular Modelling, KULeuven, Celestijnen-
laan 200D, 3001 Heverlee, Belgium., 2Laboratory for Neurobiology
and Gene Therapy, KULeuven, Kapucijnenvoer 33, 3000 Leuven,
Belgium

Parkinson’s disease (PD) is the second most common neurodegen-
erative disease, affecting up to 50% of individuals over age 85. At
present, PD is incurable and its etiology is unclear. Much hope for
obtaining a better understanding of the molecular basis of this dis-
order is vested in efforts to identify genes linked to familiar forms
of PD. The latest gene is the leucine rich repeat kinase 2 (LRRK2)
also known as dardarin.
Despite the very strong evidence that dardarin is a key player in
causing Parkinson’s disease nothing is known about its biological
function.
Using comparative modelling techniques models were made for the
2527 amino acid sequence of dardarin. Using sliding windows we
succeeded in delineating the different folding domains in this pro-
tein. A detailed structure was made for the important domains and
the in uence of the mutations was simulated. Furthermore a hy-
pothesis was formulated how the different domains cooperate to ful-
ll the function of dardarin. Finally the in uence of the pathological

mutations on the activity has been studied.

P-653

– Modelling Molecules –
Posters

Neue Datei AV.indd   Abs1:748Neue Datei AV.indd   Abs1:748 06.09.2005   10:27:3506.09.2005   10:27:35



749

Meso-tetrakis (4-sulfonatophenyl) porphyrin-
phenothiazine interactions: spectroscopic studies
L. F. Amaral, M. Tabak
Instituto de Quimica de São Carlos, Universidade de São Paulo,
CP780, 13560-970 São Carlos, SP, Brasil

Water-soluble meso-tetrakis (4-sulfonatophenyl porphyrin (TPPS4)
has been studied extensively related to its potential use in biomedi-
cal applications. It has the ability to form the diprotonated species
at acidic pH leading to porphyrin aggregates with characteristic
spectroscopic features. In the present work the interaction of
TPPS4 with two phenothiazine derivatives, tri uoperazine (TFP)
and chloropromazine (CPZ) was studied through the use of optical
absorption, emission and resonant light scattering spectroscopies.
Titration of solutions of TPPS4, at pH 3.0 and pH 7.5, has shown
dramatic changes of optical absorption spectra suggesting forma-
tion of a porphyrin-phenothiazine complex. Fluorescence emission
of TPPS4 is severely quenched by addition of phenothiazines and
the Stern-Volmer plots are non-linear. Finally, resonant light scat-
tering intensity is signi cantly increased suggesting that a complex
involving a considerable number of molecules is produced. All the
effects described above are more intense at pH 7.5, where TPPS4
bears a total of 4 negative charges and are quite reduced at pH 3.0
due to the reduction of its anionic character upon protonation. The
effects of TFP seem to occur at relatively lower concentrations as
compared to CPZ supporting its higher hydrophobicity. Support:
PET-SESu/MEC, CNPq.

P-659

Irradiation activity of some plants grown in volcanic re-
gions
E. Albert
University of medicine and pharmacy Tg.MURES, Romania

The paper presents a study of radioactivity of some plants grown in
volcanic regions of Romania, namely in neighbourhood of Easter
Charpatian Harghita mountain, in comparison of a distant zone,
over 100 km, Central Transylvania. The radioactivity of plants arise
from radionuclids absorbed from soil, water and air.
The geology of Harghita mountain is mainly composed of andesitic
agglomerate which are mixtures of andesitic lava and various sized
pyroclastic rock fragments such as quartzites, schists, gneisses,
basalts, andesites and rhyolites. Tha rock can be ranged into al-
bite – orthoclase – anortit system, zone Labrador – andesine, as a
complex alkali – alkali earth silicate basaltic – andesite.
The radionuclids are present in soil in the countryside originate
from degradation of volcanic rocks. The compact volcanic rock
presents an activity 5-times higher then the soil of region (1 count
per second / 0.2 count per second). The distribution of radionuclids
evaluated with increasing thickness of soil up to 0.3 m, presents
a difference regarding of soil composition. The topsoil presents a
crescent intent of activity up to 10 cm, then present decreasing val-
ues. The clay content soil has a permanent descending value of
activity with increasing thickness. The plants grown in this area
presents a differing radioactivity in comparison of control plants
grown in 100 km distance from volcanic region.

P-658

The effects of occupational exposure to X-rays in blood of
radiographers
F. H. Al-Dafaee1, M. S. H. Jabar2
1Ministry of science and Technology / Medical Kits Department,
Baghdad, Iraq, 2College of Medical Technology / X-Rays Depart-
ment, Baghdad, Iraq

The aim of this study is to investigate the risk of occupational ex-
posure to X-rays in blood of radiographers. The data obtained on
hematological levels revealed insigni cant changes in erythocytic
counts, platelate and hemoglobin concentration due to occupational
exposure of X-rays. Signi cant decrease was recorded in packed
cell volume (PVC) due to exposure of x-rays. The data revealed
that exposure to X-rays caused signi cant increase in serum creati-
nine, uric acid and bilirubin concentrations.

P-657

Survival/proliferation or apoptosis/necrosis, seen in ox-
idative stress exposed human dendritic cells
T. Şeremet, M. Pişlea, T. Regalia, G. Katona, E. Radu, E. Katona
Medical Faculty, “Carol Davila” University of Medicine and Phar-
maceutics, Bucharest, Romania

Signaling mechanisms that utilize reactive oxygen species to initi-
ate processes that allow cells to survive exposure to oxidative stress,
or to actively die, when stress induced damage is too great, are in
many respects insuf ciently elucidated. In particular role of oxida-
tive stress in dendritic cell activation/inhibition is far from being
delineated. The aim of this study was to test hydrogen peroxide
effects on human peripheral blood monocyte derived dendritic cell
populations in various culture conditions.
Selecting appropriate molecular probes (PI, Hoechst, AnnexinV-
FITC), changes in cell viability, proliferation rate, percentage of
apoptotic and necrotic cells were assessed by uorescence mi-
croscopy, and ow cytometry. Phase contrast microscopy was used
for morphologic inspection, and intracellular calcium level changes
were documented using Fluo-3 as molecular reporter. Modulation
of the observed changes by exogeneous arachidonic acid in micro-
and milimolar concentrations, also was followed up.
The relation of these ndings to possible in vivo mechanisms of
dendritic cell regulation is considered.
Partial nancial support of the Romanian Ministry of Education and
Research (VIASAN 178/2002) is gratefully acknowledged.
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Antioxidative and membrane activity of some novel N-
Oxides
K. Bielecki1, D. Bonarska2, H. Kleszczyńska2, J. Sarapuk2

1Department of Plant Physiology, Agricultural University,
Wroc aw, Poland, 2Department of Physics and Biophysics,
Agricultural University, Wroc aw, Poland

There is a continuous search for new compounds that can be applied
biologically in different character. Some of them are used as antiox-
idants and for that purpose a series of N-oxides of tertiary amines
(NTA) presented was synthesized. Individual compounds differed
in the alkyl chain length (CnH2n 1; n = 11, 13 and 15).
Various methods were used to check their antioxidative ef cien-
cies. These were studies on erythrocyte membrane lipid oxidation
induced by UV irradiation in the absence (control) and presence of
NTA and chromogen experiments enabling to compare compounds‘
antioxidative ef ciencies with that of Trolox (vitamin E analogue).
In parallel, some experiments were performed to determine the
mechanism of the interaction between NTA and membranes and
degree of membrane structure disordering. The measure of these
were hemolysis (erythrocytes) and chlorophyll content, potassium
leakage and plant growth inhibition (cucumber hypocotyls).
It was found that NTA studied exhibited suf cient activity to be
used as antioxidants. The best antioxidative activity was found for
C11H22 alkyl chain compound. This compound was also found
most active in the plant experiments.
The work was sponsored by the Polish Research Committee (KBN),
grant no. 2 P04G 088 27.

P-663

Puri cation, crystallization, and preliminary crystallo-
graphic analysis of a new lipase
C. Bian1, C. Yuan1, L. Lin2, X. Ye1, Z. Huang1, M. Huang1

1State Key Lab on Structural Chemistry, Fujian Institute of Re-
search on the Structure of Matter, Chinese Academy of Sciences,
Fuzhou, China, 2Fujian Normal University, Fuzhou, China

Microbial lipases that catalyze the hydrolysis of long-chain acyl-
glycerols into glycerol and fatty acids attract considerable inter-
est partly because of their industrial applications such as in deter-
gents, oil/fat/cheese production, leather/paper industries, and indus-
trial synthesis of ne chemicals. A lipase secreted by Penicillium
expansum PF898 (PEL) was cloned and was found to have low (up
to 28%) sequence identity to any known lipases. This lipase was
overexpressed in Pichia pastoris with high yield and puri ed to ho-
mogeneity. This puri ed lipase was then crystallized at room tem-
perature by sitting-drop vapor diffusion method using ammonia sul-
fate as main precipitant. The lipase crystals diffracted to 1.7 Å with
an in-house copper rotating-anode X-ray generator. A 2.08Å data
set has been collected, indicating the crystal belongs to space group
either P43212 or P41212, with unit-cell parameters a = 88.09Å, b
= 88.09Å, c = 126.54Å. The asymmetric unit contains 1 molecule
and has a solvent content of 44%. The structural determination
is currently underway using molecular replacement, multiple iso-
morphous replacement, and single-wavelength anomalous scatter-
ing methods.

P-662

Micronucleus Incidence In Individuals Professionally Ex-
posed To Ionizing Radiations
V. Barca1, V. Preoteasa1, D. Mihalache1, S. M. Chirieac1, V. Sava2

1Victor Babes Institute, Radiobiol. Lab. Bucharest, 2Cernavoda
CNE-PROD Medical Center Cernavoda

Effects of chronic exposure to low level ionizing radiations (as is
the case of professional exposure) are poorly understood and result
in latent injuries of the chromosomal genetic material propagating
to next cell generations.
Our study is an individualized radiation-induced genomic instabil-
ity risk assessment in a population professionally exposed to low
dose ionizing radiation as evidenced by micronucleus (MN) inci-
dence in cultured lymphocytes in arrested cytokinesis.
In a sample of about 500 healthy adult workers of both sexes aged
23-52, less than 10 had more than 20 MN/1000 binucleated cells,
most of which being heavy smoking women. No correlation with
age or sex could be found. The MN incidence found is close to the
gures reported by the HUMN project and the proportion of less

than 2% cases with more than 20 MN/1000 binucleated cells is a
reasonably good gure for the considered group. Lack of MN inci-
dence data in unexposed Romanian population blocks comparisons
of our ndings with baseline gures.
A de nite requirement for the evaluation of the baseline in the gen-
eral population arises and in order to allow interpolation of our nd-
ings in a larger European context we intend to participate in the
HUMN project.

P-661

Translocation of cephalexin antibiotic through OmpF
porin channel
M. Amini, H. Mobasheri
Lab. Memb. Biophysics, Institute of Biochemistry and Biophysics,
University of Tehran, PO Box 13145-1384, Tehran, Iran

The resistance to a variety of antibiotics is the major problems in
the control of pathogenic bacteria that can be partially overcome
by facilitating the antibiotics passage through the membrane chan-
nels. Tuberculosis is of the most challenging diseases that is caused
due to multidrug resistant (MDR) properties of the Mycobacterium
tuberculosis. Biophysical investigation of the passage of single an-
tibiotic through single channel in real time can reveal the physico-
chemical conditions required to manipulate and facilitate the pas-
sage of the drug at molecular level.
In this project we have studied the passage of cephalexin antibi-
otic through OmpF channels reconstituted in lecithin planar bilayer.
Most of the experiment were conducted when only one single chan-
nel was present in the bilayer where its gating, conductance and
voltage sensitivity was analyzed in the presence and absence of an-
tibiotic.
The study revealed that cephalexin decreased the channel conduc-
tance by about 30%. Furthermore, the voltage sensitivity of the
channel was decreased by about 40%. Channel gating and the inter-
action between cephalexin and channel pore at molecular level will
be discussed in this article.

P-660

– Biophysics and Disease –
Posters

Neue Datei AV.indd   Abs1:750Neue Datei AV.indd   Abs1:750 06.09.2005   10:27:3806.09.2005   10:27:38



751

Polymyxin B and its nonapeptide binding characteristics
to endotoxins as investigated by calorimetry
K. Brandenburg1, A. David1, J. Howe1, M. Koch2, J. Andrä1,

P. Garidel3
1Forschungszentrum Borstel, Leibniz-Zentrum für Medizin und
Biowissenschaften, D-23845 Borstel, Germany, 2EMBL c/o DESY,
Hamburg, Germany, 3Martin-Luther-Universität Halle/Wittenberg,
Institut für Physikalische Chemie, D-06108 Halle/Saale, Germany

The interaction between endotoxins – free lipid A and various
lipopolysaccharide (LPS) chemotypes with different sugar chain
lengths – and the polycationic peptides polymyxin B (PMB) and
polymyxin nonapeptide (PMBN) has been investigated by isother-
mal titration calorimetry (ITC) between 20 and 50 C. The results
show a strong dependence of the titration curves on the phase state
of the endotoxins. In the gel phase (< 30 C for LPS and < 45
C for lipid A) an endothermic reaction is observed, for which the

driving force is an entropically driven endotoxin-polymyxin inter-
action, due to disruption of the ordered water structure and cation
assembly in the lipid A backbone and adjacent molecules. In the
liquid crystalline phase (> 35 C for LPS and >47 C for lipid A) an
exothermic reaction takes place, which is mainly due to the strong
electrostatic interaction of the polymyxins with the negative charges
of the endotoxins, i.e., the entropic change S is much lower than
in the gel phase. For endotoxins with short sugar chains (lipid A,
LPS Re, LPS Rc) the stoichiometry of the polymyxin binding corre-
sponds to pure charge neutralization, for the compounds with longer
sugar chains (LPS Ra, LPS S-form) this is no longer valid. This can
be related to the lower susceptibility of the corresponding bacterial
strains to antibiotics.

P-667

Physicochemical characterization and endotoxic activity
of a rhamnolipid from Burkholderia
K. Brandenburg1, J. Andrä1, J. Rademann2, J. Howe1,

M. H. Koch3, H. Heine1, U. Zähringer1
1Forschungszentrum Borstel, LG Biophysik, Borstel, Germany,
2Forschungsinstitut für Molekulare Pharmakologie, Berlin, Ger-
many, 3European Molecular Biology Laboratory C/o DESY, Ham-
burg, Germany

A highly puri ed glycolipid, a diacylated rhamnolipid produced by
Burkholderia plantarii, was analyzed physicochemically and in bi-
ological test systems with respect to its pathophysiological activi-
ties as heat-stable extracellular toxin. FTIR was applied to study
speci c molecular groups, synchrotron radiation X-ray diffraction
to elucidate the aggregate structure, uorescence resonance en-
ergy spectroscopy to test the ability of the RL-2,214 to interca-
late into phospholipid liposomes in the absence and presence of
lipopolysaccharide-binding protein, and the biological activity of
RL-2,214 was examined as the ability to induce cytokines in hu-
man mononuclear cells.Despite its completely different chemical
structure, the rhamnolipid RL-2,214 exhibits a variety of endotoxin-
related physicochemical characteristics such as cubic inverted ag-
gregates and the ability to induce cytokines in MNC. These data are
in good agreement with our conformational concept of endotoxicity,
based on the intercalation of naturally-originating virulence factors,
these are beside rhamnolipids endotoxin (lipopolysaccharide), gly-
colipid from Mycoplasma fermentans (MfGL-II) and also synthetic
lipid A-mimicking structures expressing the “endotoxic conforma-
tion” intomembranes of immune cells, leading to strong mechanical
stress on integral proteins eventually causing cell activation.

P-666

G-quadruplexes as molecular beacons
A. Bourdoncle1, P. Vekhoff1, A. Estévez Torres2, C. Gosse3,
L. Jullien2, J.-L. Mergny1, L. Lacroix1

1Laboratoire de Biophysique, INSERM U565, CNRS UMR 5153,
Muséum National d´Histoire Naturelle, 43 rue Cuvier 75005 Paris,
France, 2Ecole Normale Supérieure Département de chimie CNRS
UMR 8640, 24 rue Lhomond 75005 Paris, France, 3Laboratoire de
Photonique et de Nanostructures (LPN CNRS) UPR20, Route de
Nozay, 91460 Marcoussis, France

Molecular beacons are stem-loop probes designed to hybridize to
a speci c complementary target. A G-quartet is a planar associa-
tion of four guanines held together by 8 hydrogen bonds and G-
quadruplexes result from the hydrophobic stacking of several quar-
tets. G-quartets, which have been discovered decades ago, now
have applications in areas ranging from supramolecular chemistry
to medicinal chemistry. We are currently investigating the use of
G-quadruplexes for the stem of molecular beacons, replacing the
classical watson-crick complementary stem. We rst demonstrate
that an intramolecular G-quadruplex may accomodate the long (>10
bases) central loop, necessary for sequence complementarity with
the target. The stability of such a quadruplex is only weakly affected
as compared to a classical quadruplex, such as (GGGTTA)3GGG.
These new G4-based molecular beacons exhibit an exquisite se-
quence speci city: a single base change in the sequence of their tar-
get led to a strong destabilization of the complex, allowing an excel-
lent sequence discrimination. The thermodynamic and kinetic pa-
rameters characterizing this match /mismatch discrimination have
been determined using a combination of thermal melting and stop-
owed kinetics experiments.

P-665

In uence of the integrity of the corneo-epidermal inter-
face on the biophysical properties of the skin
F. Bonté1, M. Bonnet Duquennoy1, D. Pelle de Queral1,
E. Noblesse1, P. Gasser2, M. Dumas1
1lvmh recherche st jean de braye 45804 france, 2bio ec Clamart
92140 france

The hydration and biophysical properties of the skin are func-
tions of a well-differentiated epidermis and a water impermeable
horny layer. Tight junction proteins (claudin-1) are key proteins
in the control of the watertightness of the interface between the
horny layer and the epidermis (the corneo-epidermal junction).
Aquaporin-3 (AQP-3) forms molecular transmembrane water chan-
nels involved in epidermal water diffusion. We obtained biopsies of
facial skin from Japanese women (20-78y old) undergoing plastic
surgery. Samples were xed and embedded in paraf n. Histologi-
cal studies showed that the epidermis becomes thinner with age (y
= 64.4-0.3x), mainly affecting the areas most exposed to sunlight.
This was linked to a decrease in the keratinocyte layers (p=0.01).
Anti-claudin-1 antibody mainly stained the upper granular layers
and the amount of claudin-1 was positively correlated to AQP-3
in the human epidermis (plasma membrane staining). In addition,
the amounts of claudin-1 and AQP-3 decreased with age (y = 9.4-
0.04x; y = 20.6-0.1x respectively). A natural mixture of uronic acid
+ rhamnogalacturonanes on human normal keratinocytes grown in
SFM supplemented with EGF was tested. Claudin-1 mRNA was
extracted and ampli ed by quantitative RT-PCR. Claudin-1 gene ex-
pression was increased signi cantly (up to 50 fold). The regulation
of claudin-1 at the corneo-epidermal junction by natural molecules
is a new way of controlling epidermal skin hydration.
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Kir2.1 potassium channel measurements with a 4Pi-
microscope: Imaging, Deconvolution, Quanti cation
C. Carl1, E. Zitron2, J. Reymann1, C. Karle2, H. A. Kartus2,
C. Cremer1
1Kirchhoff Institute of Physics, University of Heidelberg,
2Departments of Cardiology and Pediatrics, University of Heidel-
berg

Strong inwardly rectifying potassium channels of the Kir2.x fam-
ily play a central role in the regulation of cellular excitability in
the brain and in the heart. Mutations in Kir2.1 cause Andersen’s
Syndrome, a hereditary disease characterised by periodic paralysis,
cardiac arrhythmia and dysmorphic features. The 4Pi microscopy
technique allows a signi cant improvement of the axial resolution
of light optical measurements by the use of interference of wave-
fronts focused by two opposing lenses compared to confocal mi-
croscopy. Due to technical dif culties that have been resolved re-
cently, 4Pi microscopy has to date rarely been applied for the study
of mammalian cells. We have for the rst time successfully used 4Pi
microscopy to measure characteristics of Kir2.1 ion channel cluster-
ing in the cell membrane of mammalian HEK293 cells at a spatial
resolution of 100 nm in all three axes. We show that Kir2.1 channels
are concentrated in large clusters that are distributed homogenously
over the cell membrane. The clusters have a rather cylindric shape
with the long axis along the optical axis of the measurements. The
size of a single cluster could be measured. In summary, we have
shown that 4Pi microscopy can be applied to study the morphology
of cell membrane structures at nanoscopic resolution. The measure-
ments are done with the commercial 4Pi-microscope constructed by
Leica-microsystems, Mannheim, Germany.

P-671

Effects of antisense anti-MDM2 oligonucleotides on pro-
liferation and apoptosis of BEAS-2B cells transformed by
ray irradiation

J.-M. Cai, Y.-C. Huang, F. Gao, J.-G. Cui
Department of Radiation Medicine SMMU, Faculty of Navy
Medicine, Second Military Medical University, Shanghai, China

Objective: The MDM2 oncogene has been suggested to be a novel
target for cancer therapy. It is reported that antihuman-MDM2
ASON has anti-tumor activity when administered alone or in com-
bination with other cancer chemotherapeutic agents. This study was
undertaken to investigate the effects of MDM2 ASON on prolifera-
tion and apoptosis of BEAS-2B cells transformed by ray irradia-
tion.
Methods: Expression of MDM2 after treatment with ASON and
its mismatch control were tested with western blot and RT-PCR as-
say. The effects of MDM2 ASON to proliferation and apoptosis
of BEAS-2B transformed cell were determined with MTT, 3H-TdR
incorporation and FACS analysis assay.
Results: After speci c inhibition of MDM2 expression, the ASON,
in a sequence-speci c manner, signi cantly inhibited the prolifer-
ation of BEAS-2B cell and increased TNF-induced apoptosis rate.
Conclusion: These results suggest that MDM2 has a role in me-
diation on proliferation and apoptosis of BEAS-2B cell, provid-
ing a basis for future development of anti-MDM2 ASON as cancer
therapeutic agents used alone or in combination with conventional
chemotherapeutics.

P-670

Characterization of membrane activity of and lesion for-
mation by the antimicrobial hBD3
A. Böhling, T. Gutsmann, S. O. Hagge, M. U. Hammer, U. Seydel
Research Center Borstel, Leibniz-Center for Medicine and Bio-
sciences, Division of Biophysics, D-23845 Borstel, Germany

We investigated the role of the composition of the lipid matrix, e.g.
the presence of negatively charged lipids, of sensitive and resistant
Gram-negative bacteria for the activity of the polycationic human
-defensin-3 (hBD3), an antimicrobial peptide of the innate host

defense. A correlation could be found between the biological activ-
ity of hBD3 determined in biological assays and data obtained from
biophysical experiments utilizing lipid bilayers as membrane recon-
stitution systems. Membranes were reconstituted using lipids iso-
lated from the respective bacterial strains. hBD3 intercalated only
into those bilayers resembling membranes of sensitive bacteria and
destabilized them by the formation of lesions. We propose that the
lipid speci city of hBD3 and other membrane-active antimicrobial
peptides is the decisive rst step in its antimicrobial activity. To
obtain more details on the lesion formation process, we determined
the current/voltage characteristics of the lesions as well as time-
based standard deviations and Fourier transformations at particular
time points of the current traces. These data were compared with
those of polymyxin B-induced pores and bacterial porins. From this
analysis it is evident that hBD3 induces lesions rather than de ned
pores.

P-669

Effect of baicalin on erythrocyte plasma membrane of hy-
percholesteolenic patients
M. Broncel, P. Duchnowicz, M. Koter, J. Chojnowska-Jezierska
Department of Biophysics of Environmental Pollution,

The radix of Scutellaria baicalensis Georgi is a traditional herb
medicine in China and Japan. One of the major avonoids is
baicalin, which has antioxidant, anti-in ammatory and anticancer
activities. The purpose of the study was to evaluate the effect
of baikalin in vitro on lipid peroxidation and the cholesterol in
the erythrocyte membranes of patients with non-treated hyperc-
holesterolemia. The patients were selected on the basis of the
plasma total cholesterol higher than 250 mg/dl, LDL-cholesterol>
170 mg/dl and triglicerydes level not exceeding 400 mg/dl. Whole
blood and erythrocytes with hematocrit 2% were incubated with
100 ìM baikalin for 24 hours at 37 C. The higher concentrations
of cholesterol and TBARS in erythrocyte plasma membrane of pa-
tients with hypercholesterolemia were observed. After incubation
with baikalin the amount of cholesterol and TBARS decreased. No
signi cant changes in control group were observed. Lower ATP-ase
activity in erythrocyte plasma membrane of patients with hyperc-
holesterolemia was found. Further decrease in the activity of the en-
zyme was observed, after incubation of erythrocytes with baicalin.
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Ferro uids-nanoparticulate systems to deliver drugs in
solid tumours
N. Ciobanu1, T. Nawroth1, C. Alexiou2, F. G. Parak1

1Physik Department E17, TUM, 2Klinik und Poliklinik für Hals-
Nasen-Ohren, Univ. Erlangen-Nürnberg

Magnetic drug targeting is a method for targeted delivery of drugs
in a tumour area using external high -gradient magnetic elds.This
has the potential advantage of an increase in local drug ef ciency
and in a reduced toxicity concerning the entire body.The drug de-
livery system is in this case a biocompatible ferro uid -colloid of
magnetic nanoparticles dispersed in a carrier liquid. Experiments
on animals have already proved the ef ciency of the method when
no viable tumour tissue was histologically evident.[1,2]Most criti-
cal are the biocompatibility , magnetic susceptibility , size of the
particles and in vivo drug desorption from nanoparticles.Large par-
ticles or aggregates due to chemical or magnetic reasons can lead to
embolic problems.The ferro uids we investigate are prepared in our
laboratory by coprecipitation from iron- citrate mixtures. Stability
and biocompatibility are assured through a citrate shell exchanged
with phosphodextrane for the basic drug load mitoxantrone.The de-
termination of the conditions for safe size distribution which would
avoid embolism has priority. In order to balance the capture in
magnetic eld against blood ow, a high enough magnetic mo-
ment is required.This will introduce a compromise in having very
small nanoparticles. For these purposes the ferro uids are investi-
gated using different techniques: TEM, DLS , Powder diffraction ,
Mößbauer, EPR and Vibrating Sample Magnetometry.
[1] C.Alexiou et al JMMM 252 (2002) 363-366
[2] C Alexiou et al Cancer Research 60 (2000) 6641-6648

P-675

A putative polyketide synthesis protein XC5357 from a
plant pathogen Xanthomonas campestris
K.-H. Chin, C.-L. Zhu, S.-H. Chou
Institute of Biochemistry, National Chung-Hsing University,
Taichung, 40227, Taiwan

Microorganisms and plants synthesize a large variety of polyketide
metabolites, many of which are medically important antibiotics or
exhibit other pharmacological, such as antibacterial, antivirals, or
antitumor activities.
Tetracenomycin (TCM) C is a cytotoxic antibiotic produced by
Streptomyces glaucescens and is notable for its broad activity
against actinomycetes. Its synthesis is currently one of the mod-
els for the antibiotic production in Streptomyces species. Sequence
analysis of the entire TCM C gene cluster tcmGHIJKLMNO operon
has been completed, and a model for the Tcm PKS catalyzed syn-
thesis of the TCM C has also been set up. Reconstitution experi-
ment of the PKS for TCM F2, a precursor of TCM C, suggests that
the active PKS complex consists of at least four major proteins, in-
cluding the TcmK. –L, -M, and –N gene products. TcmJ is also a
one of the components of the PKS complex, but its function is cur-
rently unknown, although its addition to the TcmKLMN complex
can greatly increase the production of TCM F2 by nearly fourfold.
XC5357 from the plant pathogen Xanthomonas campestris pv.
campestris is classi ed as a polyketide synthesis protein from a
bioinformatics approach. It contains 113 amino acids, and shares an
82 % identity with a similar protein in the Xanthomonas axonopodis
pv. citri, and a 30% identity with the TcmJ proteins from the Strep-
tomyces glaucescens and Streptomyces coelicolor. In this report, we
describe the cloning, puri cation, crystallization, and X-ray analy-
sis of XC5357.

P-674

Effect of electromagnetic eld irradiating from high-
voltage transmission line on serum´s biochemical and
blood index of animals
H.-X. Chen, X.-F. Pang, G. Chen, Y.-R. Zhou
Institute of Life Science and Technology, University of Electri-
cal Science and Technology of China, Chengdu 610054 , Sichuan,
P.R.China

Effects of low-frequency electromagnetic eld(EMF) of highvolt-
age transmission lines(HVTL) on Serum Biochemical and Blood
general Index of rates are measured. The rats in 4th weeks are di-
vided into controlled and exposed groups. The latter is exposed
in EMF about 400days. The EMF is generated by an appliance.
Their strengths of the electric and magnetic elds are 4000V/m and
0.09-0.1G, respectively, which are that at the position of 2.0- 2.3
m distancing the earth under the HVTL of 220KV. We measure
some biochemical indexes of serum by LQ-300K instrument and
the numbers of erythrocyte, leucocyte and hemalbumin. Through
comparison we nd that ALT increases ( P<0.05) and leucocyte in-
creases obviously in the experiment group ( P<0.01). We measure
electromagnetic features of the serum, and nd that refraction index
and dielectric constant increase from 1.3353 and 1.7830 for the con-
trolled group to 1.3361 and 1.7852 for exposed group, respectively.
We measure also their spectra of infrared absorption by FT-IR 670
spectrometer and found that the spectra of the controlled and ex-
posed groups are different both intensity and frequency. This shows
that structure of the molecules in the bloods changes under in u-
ence of EMF of HVTL, which results just in above changes of the
serum’s biochemical and blood general index and electromagnetic
features of animals.

P-673

Ion channels and disease: cellular and biophysical prop-
erties of P/Q-type calcium channels in SCA6
H. Chen, J. R. Duider, E. S. Piedras-Renteria
Department of Physiology, Loyola University Chicago, Stritch
School of Medicine Maywood IL 60546.

The molecular basis of neuronal dysfunction in spinocerebellar
ataxia type 6 (SCA6) is poorly understood. SCA6 is a trinucleotide
repeat disorder that affects the neuronal voltage dependent P/Q-
type calcium channel (CaV2.1). The disorder may arise due to
altered calcium channel function (channelopathy), due to the cel-
lular consequences of the polyglutamine expansion at the channel
C-terminus (glutaminopathy) or by a combination of both mecha-
nisms. Here we transfected cells with either with CAG11 (WT);
CAG23, CAG72 (SCA6); or EGFP and compared to untrasfected
controls. Channels were expressed in non-excitable HEK293 cells
and/or in cultured cerebellar granule neurons (CGN) from P/Q-type
channel KO mice.
We will present data on the biophysical properties of WT and
SCA6 P/Q-type channels. In particular, the ability of SCA6 chan-
nels to interact with 4 subunits was explored in HEK293 cells.

4 subunits interact with the subunit C-terminal region near the
mutation locus in SCA6. Calcium current kinetics, calcium- and
voltage-dependent inactivation; and calcium-dependent facilitation
were quanti ed in SCA6 and WT channels.
Second, to determine whether calcium channel activity affects neu-
ronal survival in SCA6, we used genomic DNA degradation to
quantify the calcium channel in uence in the degree of programmed
cell-death in CGN.
Supported by AHA 0335142N.
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Glutamine- and Asparagine-rich proteins and misfolding
diseases
L. Cruzeiro
CCMAR and FCT, University of Algarve, Campus de Gambelas,
8000 Faro, Portugal

The function of most proteins depends on a well-de ned average
three dimensional structure and protein misfolding is associated
with many different neurodegenerative diseases. It has been estab-
lished that proteins rich in the amino acids Glutamine (Gln) and As-
paragine (Asn) have a greater propensity to spontaneously form the
amyloid aggregates characteristic of misfolding diseases [1]. Here
this aspect of their chemical composition is used to explain why
these proteins are more prone to misfold than normal proteins. The
general idea is that vibrational excited states are the drivers of pro-
tein folding and function and Gln and Asn are the only two amino
acids that can interfere with the process of vibrational energy trans-
fer in proteins. Computer simulations with an extended version of
The Davydov/Scott model [2,3] demonstrate the possibility of en-
ergy transfer from the water solution to the protein and show that
Gln and Asn residues lead to an initial larger absorption of energy
from the environment to the protein, something that can explain
the greater structural instability of Gln-rich and Asn-rich proteins.
The sporadic, inherited and infectious character of prion diseases
is discussed and an alternative treatment for misfolding diseases is
suggested.
[1] Michelitsch, M.D. and Weissman, J.S., Proc. Natl.Acad. Sci.
USA 97, 11910 (2000), [2] Scott, A., Phys. Rep. 217, 1 (1992),
[3] Cruzeiro-Hansson, L. and Takeno, S., Phys. Rev. E 56, 894
(1997).

P-679

Complex analysis of human tear secretion – diagnosis
method of ocular diseases
V. M. Cojocaru1, E. Puchianu1, C. Ciurtin2, F. Antohe1

1N. Simionescu Cell Biology and Pathology Institute, Bucharest,
Romania, 2Cantacuzino Clinical Hospital, Bucharest, Romania

Objectives: This study analyses electrophoretic patterns of tear
proteins from normal subjects and patients with systemic lupus ery-
thematosus (SLE) and rheumatoid arthritis (RA) and identi es the
level of lysozyme and lactoferrin.
Methods: Subjects repartition was: a SLE group (n=8), a rheuma-
toid arthritis group (n=9) and a control group of healthy volunteers
(n=10). Tears were collected using the Schirmer’s method. Proteins
were separated by sodium-dodecyl sulfate poliacrylamide gels elec-
trophoresis. The lanes were evidenced by Coomassie blue and/or
silver staining. Western blot analysis assay was used to identify
lysozyme.
Results: Lactoferrin, lysozyme, tear speci c pre-albumin and
transferrin were found to be main components being identi ed
using molecular weight markers. The tear proteins patterns of
some patients with rheumatic diseases are different from those of
healthy subjects. There were subjects with a decreased level of
lysozyme and lactoferrin that can indicate a secondary Sjogren’s
syndrome(SS) clinically undiagnosed.
Conclusions: Electrophoretic analysis of tear protein patterns is a
fast, reproducible and simple method that could provide informa-
tion for a precocious diagnosis of SS.

P-678

Aggregational state of polymyxin analogues in the mem-
brane: a uorescence based approach
A. Clausell1, F. Rabanal2, M. Garcia-Subirats2, M. Pujol1,
M. A. Alsina1, Y. Cajal1
1Physical Chemistry Department, University of Barcelona, Avn.
Joan XXIII s/n, 08028 Barcelona, 2Department of Organic Chem-
istry, University of Barcelona, Martí i Franquès 1, 08028 Barcelona.

Despite the emergence of bacterial resistance to the majority of an-
tibiotic classes, acquired resistance to polymyxin has not been de-
scribed. This is most likely related to its mode of action as a bac-
terial membrane perturbant, a molecular mechanism for which it is
dif cult for organisms to mount a counter response in terms of mu-
tational resistance. Although polymyxin B (PxB) causes adverse
effects on man, the discovery of new agents with a related mode
of action may generate antibiotics with minimal potential for drug
resistance. Our approach is to dessign and synthetize novel cyclic
peptides related to PxB that have improved properties as potential
drugs. In this study, the interaction of two synthetic PxB-analogues
(sP-Trp; sP-pyr) with lipid membranes was investigated. sP-Trp in-
corporates a (D)Trp residue instead of (D)Phe6 of PxB, and sP-pyr
is labelled with a pirene group at the N-terminus. Using intermolec-
ular FRET bewteen Trp as donnor and pyrene as acceptor, the ag-
gregational state of the peptide in the membrane was determined.
Also, intrinsic Trp uorescence emission and quenching by acry-
lamide was used to characterize the interaction of the peptide with
the membrane.

P-677

A critical assessment of the information provided by 1H-
NMR spectroscopy in diabetic urine analysis
C. Ciurtin1, O. Costan2, A. Nicolescu2, C. Deleanu2, V. Stoica1,
E. Kovacs3, I. C. Smith4

1Cantacuzino Clinical Hosp., Bucharest, Romania, 2National
NMR Lab., Bucharest, Romania, 3"Carol Davila" Medical Univ.,
Bucharest, Romania, 4Inst. of Biodiagnostics, Winnipeg, Canada

Introduction: Diabetes mellitus, along its associated complications,
is one of the important cause of death worldwide. H-NMR has al-
ready proven its power in the urine analysis.
Aim: The present study compares the urine pro le in both normal
and type II diabetic subjects, in order to identify the degree of the
progression of renal diabetic insult.
Materials and Methods: NMR spectra have been recorded on a
Bruker Avance DRX 400 MHz spectrometer. The control group
(no=26, 36 11 years old), has no evidence of a renal disease.
The type II diabetic group (no=15, 48 12 years old) was recruited
from patients with normal metabolic control of the disease. Data
are given in mmol/mol creatinine, p<0.05 was taken as signi cant.
Results: the average of various metabolites in urine for diabetic pa-
tients is signi cantly different from that of the control group (e.g.
alanine 85.7 vs 44.9, GABA 149.3 vs. 104.3, piruvate 63.06 vs 41.6,
TMAO 147.7 vs. 37.7, etc.). The interval over which the individual
values are spread overlaps for all metabolites.
Conclusions: NMR provides valuable information on the biochem-
istry and mechanism associated with diabetes. The interpretation
of any metabolite values as an early marker of the disease is possi-
ble for the cases with extreme values, that don’t interfere with the
control group.
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Structural studies of antigenic determinants in view of
developing a vaccine against shigellosis
M. Delepierre1, F. Theillet1, M.-J. Clément1, C. Simenel1,

A. Prochnicka1, L. Mulard1, A. Fortuné2, A. Imberty2,
A. Phalipon1

1Unité de RMN des Biomolécules, Unité de Chimie Organique,
Unité de Pathogénie Microbienne Moléculaire, Institut Pasteur
Paris, France, 2Cermav-CNRS, Grenoble, France

Development of a vaccine against human dysentery caused by
Shigella, an invasive enterobacterium, is one of the priorities of the
WHO. Four species of Shigella possess many serotypes de ned by
the structure of the O antigen, the main target of the protective im-
mune response. They differ mainly by the position of the glucosyl
residue (E).
Interactions of protective antibodies (Abs) with pentasaccharides of
Shigella exneri 5a and 2a repeating unit, and with their peptide
mimics were investigated by NMR and molecular modeling.
Once the structures of ligands’ free form were determined, we in-
vestigated its bound form using transferred NOE experiments. Both
conformations were alike. Similarly, free peptide and that bound to
Abs adopt a turn conformation.
Saturation transfer difference (STD) experiments were used to map
the epitopes of the ligands in contact with Abs. Finally, NMR
derived pentasccharide and peptide structures coupled to STD in-
formation allowed to generate Ab-pentasaccharide and Ab-peptide
complexes.
The pentasaccharide glucose residue and the side chains of the pep-
tide turn residues remain respectively in close contacts with the Ab
and represent the ligand epitopes.

P-683

Characterisation of the Cu(II) binding sites in the N-
terminal domain of the prion protein
P. del Pino1, A. Weiss1, M. Mentler1, C. Renner2, L. Moroder2,
U. Bertsch3, H. A. Kretzschmar3, F. G. Parak1

1Physik Department E17, Technische Universität München,
85747 Garching, Germany, 2Laboratory of Bioorganic Chem-
istry, Max-Planck-Institut für Biochemie, 82152 Martinsried, Ger-
many, 3Zentrum für Neuropathologie und Prionforschung, LMU
München, Germany

Transmissible spongiform encephalopathies (TSEs) in mammals
are neurodegenerative diseases caused by an infectious agent called
prion, which seems to be exclusively composed of the disease-
related isoform PrPSc of the cellular prion protein PrPC. Over the
past few years, research work has demonstrated that the prion pro-
tein is a copper binding protein. Several studies have focused in
the interaction of the prion protein with copper in the N-terminal
domain of the protein, speci cally in the octarepeat region, which
consists of four tandem repeats of the sequence PHGGGWGQ.
The present study is addressed to infer the solution-state geometry
of the tetraoctapeptid-Cu2 complex and its pH dependence. To in-
vestigate the geometry of the peptide-Cu2 complex, a new method
for structure determination of the copper environment is used. This
method combines molecular dynamics computations with spectro-
scopic data from electron paramagnetic resonance (EPR) and elec-
tron nuclear double resonance (ENDOR). Computations are used
to select sterically possible structures which are sorted attending
to certain restraints inferred from the spectroscopic data. The se-
lected structures are analyzed by a 1H-ENDOR simulation program,
which allows to compare computed spectra with the ENDOR spec-
tra of the copper complex.

P-682

A magnetic man
S. Dasdag1, C. Sert2, M. Z. Akdag1

1Biophysics Dpt., Medical Faculty of Dicle University, Turkey,
2Biophysics Dpt., Medical Faculty of Dicle University, Turkey

Approximately one year ago, we were surprised because of a TV
program. A man has been claiming and presenting himself as a
magnetic man. His naked chest really had been pulling metal ob-
jects as a magnet. The metal objects had been really sticking skin
of his chest. Therefore, the purpose of this study is to examine this
man.
After he gently accepted to be voluntar subject of this study, we
rstly measured magnetic eld of his body by a small magnetic eld

meter, which is called as cell sensor. The measurements showed that
there is a magnetic eld at mG level around his chest. In the second
step, we measured EEG, EKG, EMG, evoked potentials, bone min-
eral densitometry, total biochemistry parameters, blood parameters,
and hormones such as calcitonin, ANTI TPO, ACTH, Cortisol, and
PTH. On the other hand, we measured trace elements and T1- T2
relaxation time in blood serum.
Adittionally, 17 parameter such as resistance (R), reactance (X),
phase angle ( ), body capacitance (C), fat-free mass (FFM), body
cell mass (BCM), extra cellular mass (ECM), fat mass (FM),
ECM/BCM, body mass index (BMI), basal metabolic rate (BMR),
total body water (TBW), intracellular water (ICW), extra cellular
water (ECW), TBW/Fat-free mass, TBW/Total weight were mea-
sured by means of Bioelectrical Impedance Analysis (BIA).
Magnetic eld measurements and metal interaction with his chest
were recorded by a video camera. Finally, we will present recorded
images and results in BioEm2005.

P-681

The mode of action of bicomponent gamma-hemolysins
of Staphylococcus aureus
M. Dalla Serra1, G. Viero1, M. Comai1, C. Potrich1, R. Cunaccia1,
H. Bastiani1, C. Bachmeyer1, S. Werner2, D. Keller2, H. Monteil2,
O. Joubert2, G. Prévost2, G. Menestrina1

1ITC & CNR - Istituto di Bio sica Sezione di Trento, Povo (Italy),
2Institut de Bactériologie, UPRES EA-3432, Strasbourg (France)

The bicomponent gamma-hemolysins of S. aureus (HlgA, HlgB,
HlgC) are included in the beta-barrel pore-forming family, that also
includes Panton-Valentine leucocidin and alpha-hemolysin. Toxins
belonging to this group oligomerize on cell and model membranes
and open a pore in the lipid. Alpha-HL pores are formed by seven
identical protomers, whereas bicomponent toxins are assembled as-
sociating two different proteins (e.g. AB or CB) taken from two
different sub-families (class S and class F)
Based on FRET between couples of labelled mutants, evidences for
an alternate topology (of the type ABABAB) of the active pore will
be presented. This result is further supported by inhibitory experi-
ments performed with preassembled AB dimers. The single com-
ponent (either A or B) is able to reduce the ability of dimers to form
pores both on arti cial membranes and on rabbit erythrocytes.
The 1:1 stoichiometry of the pore has been evidenced by experi-
ments of conductance on planar lipid membranes, which have been
performed at different AB or CB ratios.
The interaction of the gamma-hemolysins with lipid has been nally
investigated. We found that the pore-forming ability is directly re-
lated to the cholesterol availability.
Sponsored by PAT, project “Stawars”, grant EA-3432 and Région
Alsace.
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Multidrug resistance of tumor cell line P388 resistant to
vincristine changes with tumor progression
N. V. Ermakova, V. V. Shaposhnikova, Y. N. Korystov
Institute of Theoretical and Experimental Biophysics

Multidrug resistance (MDR) is a signi cant obstacle to providing
chemotherapy to many patients. One of the major reasons of its
development is the overexpression of transport proteins, which ex-
clude drug agents out of the cell. One of the promising strategies to
overcome MDR would be to down-regulate the expression of MDR
genes. Recently, it has been pointed out that expression of MDR
transporters may be regulated by reactive oxygen species (ROS).
We studied the resistance of leukemia P388 cells and P388 VR
(vincristine resistant) on different days of growth and examined if
there is any connection with alternation in oxygen concentration.
Multidrug resistance was assessed spectrophotometrically using the
change of calcein formation rate in cells from calcein ether in the
presence of MDR inhibitor cyclosporin A. We showed that the rate
of calcein formation differs in leukemia P388 cells on different days
of growth: P388 cells have the highest calcein formation rate and
P388 VR cells on the 7th day of growth have the lowest one. The
ratio of calcein formation with and without Cyclosporin A, which
is a characterization of MDR, changes with the cellular growth: it
reaches maximum on the 7th day of growth. We suppose that the
possible reason for change of MDR of ascitic tumor growth could
be the down-regulation of MDR genes by ROS. Oxygenation was
measured in P388 and P388 VR cells, it was the highest on the 3
day and on the 7th day it was the lowest one.

P-686

Study of Serum Level of Some Trace Elements and Heavy
Metals in Non Hodgkin´s Lymphoma
T. M. Elnimr1, N. H. El Amir2, F. F. Lashin3, M. H. Abo Freikha4

1Physics Department, Faculty of Science, Tanta University, Tanta,
EGYPT, 2Internal Medicine Department, Faculty of Medicine,
Tanta University, Tanta, EGYPT, 3Internal Medicine Department,
Faculty of Medicine, Tanta University, Tanta, EGYPT, 4Internal
Medicine Department, Faculty of Medicine, Tanta University,
Tanta, EGYPT

Cancer is frequently associated with a combination of metabolic
abnormality leading to a complex abnormal biochemical state in
the tumor bearing host including alteration in vitamin and mineral
concentration and consequently oxidant-antioxidant balance. More-
over the tumoricidal action of several anticancer drugs is known to
be mediated by a free radicals dependant mechanism. It is the main
mechanism of action of anticancer properties of some trace element.
The study aimed to outline changes in serum level of some trace el-
ements as Se, Zn, Cu and Mg. Also blood level of some heavy
metals as Hg and Pb in non-Hodgkin’s lymphoma patients before
treatment and six months after successful treatments.
These elements are measured by EDXRF in all cases, as well as
some radiological investigation, also histopathology from lymph
node biopsy. A highly signi cant low mean serum level of Se, Zn
and Mg and a highly signi cant high serum Cu level were elicited in
NHL patients before treatment compared to the control group with
p < 0.01. Follow up of NHL patients at remission showed that there
is highly signi cant increase in the serum levels of Se, Zn, Mg and
signi cant decrease in serum Cu level.

P-685

Prediction of congestive heart failure by fractal analysis
M. I. El Gohary, A. A. M. Saeid, M. M. Hassan
Biophysics Dept., Faculty of Science, Al Azhar Univ., Cairo, Egypt

A number of new methods like fractal analysis have been recently
developed to quantity complex heart rate dynamics. This method of
analysis may reveal abnormalities in time-series data and the break
down of fractal properties that are not apparent when the conven-
tional statistical analysis methods are used. Heart Rate Variabil-
ity (HRV) is a physiological parameter de ned as the variation in
the normal-to-normal RR interval during normal sinus rhythm. The
measurement of HRV is non-invasive, often reproducible and rather
easy to perform, which has lead to the popularity of HRV analy-
sis. It is considered as an elegant method for the measurement of
neuro-autonomic control of heartbeats as an autonomic cardiovas-
cular regulation which is impaired in many clinical situations, such
as hypertension, diabetes and coronary artery diseases. The law
governing the evolution of long-term correlations in the RR series
that re ects its fractal properties has shown by fractal analysis.
The present study relies on the reveals of fractal properties by using
Detrended Fluctuation Analysis (DFA) applied on cardiac rhythm.
It will be shown that DFA function F(n) of different RR series is ap-
proximated by power laws and the differences are observed between
-DFA coef cients ( 1- 2) for healthy and diseased persons.

Former studies (Peng C.K.et al, 1993.1996) have shown that pa-
tients suffering from congestive heart failure have particularly low
values of 2. Fractal analysis for healthy subject and patient suf-
fering from CHF shows almost perfect power-law scaling with
2=1.05, while for the CHF data set, it was shown a break down

of fractal dimension 2 to about 0.45. The obtained results indi-
cate that elderly (68-81 years old), young (21-34 years old) have
2=0.43 0.039, 0.48 0.022 respectively.

P-684-B

The effects of modulation magnetic eld on the bioelec-
trical parameters of streptozotocin-induced diabetic rat
diaphragm muscles
A. Demirkazik, M. Emre, A. Pelit, S. Kavak
Cukurova University Medical Faculty, department of Biophysics,
Adana, Turkey

The aim of this study was to determine the effects of modula-
tion magnetic eld on the electrophysiological characteristics of di-
aphragm preparations in four groups. Intracellular recordings were
performed in vitro in diaphragm bers from streptozotocin -induced
diabetic (D), non-diabetic Wistar rats (C), non-diabetic rats of ex-
posed to modulation magnetic eld (MMF) (CMF) and diabetic rats
exposed to MMF (DMF). Muscle preparations were taken from the
ventral-costal diaphragm muscle of the rats killed by decapitation.
Comparing control to the other three groups muscle properties, rest-
ing membrane potential was signi cantly depolarised and action po-
tential signi cantly decreased except diabetic rats exposed to MMF.
The results of DMF haven’t been evaluated yet. In this regard our
studies are caring on.
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Nucleation-controlled polymerization and pattern forma-
tion by polyalanine peptides
K. Giri1, N. P. Bhattacharyya2, S. Basak1

1Chemical Sciences Division and, 2Crystallography and Molecular
Biology Division, Saha Institute of Nuclear Physics, 1/AF Bidhan-
nagar, Calcutta 700 064, India

Polyalanine expansions in the protein PABP2 induce misfolding
and aggregation of the protein into insoluble deposits in muscle
tissues and cell nuclei, causing oculopharyngeal muscular dystro-
phy (OPMD). To elucidate the mechanism of formation of disease-
causing brillar protein deposits we have studied the aggregation
properties of three synthetic peptides, containing seven (7-ala),
eleven (11-ala) and seventeen (17-ala) successive alanine residues,
each mimicking the N-terminal segment of PABP2 containing the
polyalanine sequence. The effects of pH and alanine repeat length
on secondary and higher-order structure of these peptides was in-
vestigated using CD, uorescence and microscopy. At high pH
both 11-ala and 17-ala (but not 7-ala) adopt secondary structures
with high degree of -sheet content and transform into brils after
incubation for several weeks at room temperature. The time course
of bril formation shows evidence of a threshold incubation period
(delay time), which decreases with increasing number of alanine
repeats. Peptide solutions incubated longer than the delay time,
when dried on glass slides form self-similar fractal patterns con-
sisting of aggregates of individual brils. The fractal dimension
of the patterns increases with incubation period and the number of
alanine repeats, indicating a nucleation-controlled polymerization
mechanism of formation of the aggregates.

P-690

Biophysical characterization and bioactivity of divalent
salt forms of bacterial lipopolysaccharide
P. Garidel1, M. Rappolt2, K. Lohner3, J. Andrä4, J. Howe4,
A. Schromm4, M. Koch4, U. Seydel4, K. Brandenburg4

1Institut für Physikalische Chemie, Universität Halle, Germany,
2Institut für Biophysik & Röntgenstrukturforschung, Basovizza,
Italy, 3Institut für Biophysik & Röntgenstrukturforschung, Graz,
Austria, 4Leibniz-Zentrum für Medizin und Biowissenschaften,
Borstel, Germany

It is reported on a profound physicochemical characterization of
rough mutant lipopolysaccharides Re (LPS Re) as divalent cation
salt form or as natural salt form under the in uence of externally
added divalent cations. The investigations comprise DSC and FT-IR
measurements of the gel to liquid crystalline phase behaviour
of the acyl chains of LPS as well as synchrotron radiation X-ray
diffraction measurements of their aggregate structures, and the cal-
culation of the electron densities of the LPS bilayer systems. Fur-
thermore, also the LPS-induced cytokine (interleukin-6) production
in human mononuclear cells was determined. The results exhibit
partially completely changed physicochemical parameters like acyl
chain mobility and aggregate structures as compared to the natural
or monovalent cation salt form. Importantly, also the biological ac-
tivity exhibit considerable changes in particular for the Ca- and Ba-
salts. The decrease in activity results mainly from the conversion of
the unilamellar/cubic of LPS into a multilamellar structure.

P-689

Antioxidant reduces free radical mediated injury in tear
uid after photorefractive keratectomy

M. M. Gamal1, L. A. Moemen2

1Biophysics Dpt., Research Institute of Ophthalmology, Cairo,
Egypt, 2Biochemistry Dpt., Research Institute of Ophthalmology,
Cairo, Egypt

The ability of antioxidants to scavenge reactive oxygen species is
important to protect tissues from oxidative damage. The present
work aimed to study the effectiveness of superoxide dismutase
(SOD) in reducing tear uid changes after photorefractive kerate-
ctomy (PRK).
Twenty-one Chinchilla rabbits were used in this study. Seven rab-
bits were served as control. Fourteen rabbits were divided into two
groups and submitted to PRK with and without the use of (SOD).
Tear samples were collected from the control and the two treated
groups at intervals of 24 hours, one, two, three and four weeks af-
ter PRK respectively and the following studies were carried out:
Molecular weight measurement; sFas and sFasL determinations;
measurement of total proteins, ascorbic acid, cholesterol and phos-
pholipids levels.
The results indicated changes in tears protein, lysozyme, sFas, and
sFasL accompanied with decrease in ascorbic acid, cholesterol, and
phospholipids levels after PRK. When the SOD was applied intra-
operative and continues twice daily, the observed changes in tears
uid markedly reduced. However, further studies are needed to nd

the optimal concentrations and combinations of free radical scav-
engers (antioxidants) to be used during and / or after photorefractive
keratectomy.

P-688

The effect of residual hydrogen peroxide on crystallin
lens rabbits
M. M. Gamal1, L. A. Moemen2

1Biophysics Dpt., Research Institute of Ophthalmology, Cairo,
Egypt, 2Biochemistry Dpt., Research Institute of Ophthalmology,
Cairo, Egypt

The present study was designed to investigate the effect of hydro-
gen peroxide (H2O2), as disinfectant, at the concentration of the
residual levels found in the soft contact lenses, on rabbit’s crystallin
lens.Sixteen NewZealand rabbits were used in the present work.
The rabbits were classi ed into four groups (8 eyes each). The
rst group (group I) was used as control. In the other three groups

(groups II, III, and VI) 6 drops of H2O2 solution were instilled daily
in their eyes with a concentration of 50 ppm, 150 ppm and 300 ppm
respectively. After one month, the rabbits were decapitated and the
activity of Na -K ATPase was measured in lens membranes. The
soluble lens proteins were studied using different techniques; and
the enzymatic system of the lens was monitored. The results indi-
cated a change in the molecular weight of different lens crystallins
accompained with change of protein backbone structure after instil-
lation of rabbit’s eye with H2O2. Moreover, all the enzymes of the
lens and lens membrane signi cantly changed in all H2O2 treated
groups compared to control except for Na -K ATPase after instil-
lation of 50 ppm, which illustrate a non signi cant change. Thus,
H2O2 at the concentration of the residual levels found in contact
lenses after disinfection is hazardous and may lead to cataract.
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The effect of magnetic eld on the symptoms in patient
with irritable bowel syndrome
A. Z. Helaly1, A. E. M. H. El. Aggan,3, M. A. Shaat2, M. A. Zaid1

1Internal medicine department, Faculty of medicin, Alexan-
dria, Egypt, 2Alexandria university hospital, Alexandria, Egypt,
3Medical rearch institute, alexandria, Egypt

Irritable bowel disease (IBS) is a syndrome that has no de nite ther-
apy. The nerve impulses travel to the brain through the spinal cord
carrying the impulses of pain to the higher centers.
The idea of this work was to put a Magnet with a certain power
at the back of the body above the level of the lumbar vertebrae, in
order to interfere with the pain impulse pathway in an attempt to
alleviate the symptoms.
Material of this work consisted of 22 volunteer patients with IBS
based on Rome criteria (Thompson et al 1992). A small magnet
of horseshoe shape (power =350 Gauss) was xed by a belt on the
back of the patient. They are adherent to the skin at the level of the
4th thoracic vertebra. They are xed during the day and removed at
night to prevent irritation to patients. After one week the result was
assessed and the symptoms were recorded and analyzed.
Result: improvement was assessed by suggested score all symp-
toms all the day = 5,about 50%=4,25%= 3, slight improvement =2,
more than 3 days per week =1 and less than or no improvement = 0.
Five patients had score 4, three had score 3, four had score 2, one
had score 1 and 9 had score 0.
Conclusion: magnetic eld interferes with pain pathway impulses.
This could be used in the treatment of IBS syndrome. Further study
is needed with different magnetic power and the use of magnetic
pulsar instead of usual magnet may be of value.

P-694

Structure-activity relationship between target lipids and
the antimicrobial peptide PMB
M. U. Hammer, A. David, T. Gutsmann, U. Seydel
Research Center Borstel, Leibniz-Center for Medicine and Bio-
sciences, Div. of Biophysics, D-23845 Borstel, Germany

For Gram-negative bacteria, the rst target of interaction for an-
timicrobial peptides is the outer lea et of their outer membrane
which is composed mainly of the anionic lipopolysaccharide (LPS).
Thus, the rst step of the antimicrobial activity of the cationic pep-
tide polymyxin B (PMB) against Gram-negative bacteria is electro-
statically driven. After binding to LPS, PMB intercalates into the
membrane and induces lesion formation, thus allowing further PMB
molecules to permeate and to reach their nal locus of action. We
investigated the in uence of the glycostructure of LPS on the inter-
action with PMB. To this end, various strains of Salmonella enterica
serovar Minnesota differing in their LPS structure were used. The
antimicrobial activity was determined by cell culture methods. As
a measure for the surface potential, the potential was determined
for whole bacteria and for aggregates of the corresponding isolated
LPS in dependence on the PMB concentration. Furthermore, the in-
corporation of PMB into LPS-monolayers was determined by lm
balance measurements, and the lesion-forming capacity was inves-
tigated using asymmetric planar bilayers. Our data allow to explain
the different biological activities of PMB against different bacterial
strains on the basis of their different glycostructures.

P-693

Characterization of bilayer membranes and peptide-
membrane interactions by inner eld compensation
S. O. Hagge, U. Seydel, T. Gutsmann
Research Center Borstel, Leibniz-Center for Medicine and Bio-
sciences, Division of Biophysics, D-23845 Borstel, Germany

Planar membranes prepared according to the Montal-Mueller tech-
nique are a powerful tool to characterize peptide-membrane inter-
actions. In particular, the determination of peptide-induced changes
of the innermembrane potential difference is highly important. The
interaction of cationic peptides, e.g. human antimicrobial peptide
LL37, with membranes induces changes in its charge distribution
and with that in the membrane potential pro le. In the present study,
we established time-resolved measurements of the capacitance min-
imization potential on various asymmetric planar membranes
made from phospholipids and lipopolysaccharides (LPS) – a ma-
jor component of the outer lea et of the outer membrane (OM)
of Gram-negative bacteria – using the inner eld compensation
method. The results are compared to those of the innermembrane
potential differences determined from ion carrier transport mea-
surements. We found, that the established model by Schoch et al.
is well suited for phospholipid membranes, but not for the more
complex architecture of reconstituted OMs. Thus, we expanded the
model by considering an extended region of the LPS headgroups.
The time courses of have been used to characterize the interac-
tion of LL37-derived peptides with reconstituted OMs. (Hagge et
al., Biophys J, 2004)

P-692

Dendritic spine increase in AD model mice at 4 months
Y. Gong1, Z. Su1, X. Zhang1, N.-M. Zhao1, W. Gan2, Y. Ji2,

H. Zheng3

1State Key Laboratory of Biomembrane & Membrane Biotechnol-
ogy, Department of Biological Sciences & Biotechnology, Tsinghua
Univ., Beijing, China, 2NYU Medical School, New York, USA,
3Huf ngton Center on Aging and Department of Molecular and Hu-
man Genetics, Baylor College of Medicine, USA

Alzheimer’s disease (AD) is a devastating neurodegenerative dis-
order characterized by progressive memory and cognition impair-
ment. Synaptic damage and loss are believed to be responsible
to the impairment. Here, dendritic spine density of granular cells
in hippocampus of mutant human APP, PS1 and APP/PS1 double
transgenic mice were measured and compared to Wild Type (WT)
littermate controls by using confocal microscopy. No signi cant
difference in spine density was observed between APP transgenic
and WT mice at 4 months of age. However, signi cant increase
in spine density was found in APP/PS1 double transgenic and PS1
transgenic mice as compared with WT controls. The spine density
increase in APP/PS1 mice may be contributed to the PS1 overex-
pression or the effect of self-protecting response against the early
A-beta toxicity.
[This work was supported by Tsinghua-Yue-Yuen Medical Sciences
Fund.]
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Development of a selection method for peptide aptamers
inhibitory to proteases
K. Kitamura1, Y. Takahashi1, N. Naoto2, K. Yamamoto3,
K. Nishigaki4
1REDS Group, Saitama Small Enterprise Promotion Corporation,
2National Institute of Advanced Industrial Science and Technology
(AIST), 3Dept. School of Dentistry, Kyushu Univ, 4Dept. Func-
tional Materials Science, Saitama Univ

RNA/DNA aptamers have been developed for the various pur-
poses: inhibitors, ribozymes, af nity-labeling reagents and others.
However, peptide aptamers are not yet developed due to the un-
availability of effective methods. Namely, though the in vitro se-
lection/evolution technologies require the step of ampli cation of
molecules, peptides can not be ampli ed directly. This situation was
overcome by the introduction of a sophisticated method termed in
vitro virus (IVV), which was built up from the coding part (RNA or
DNA) and its product part (peptide or protein) with both covalently
linked by a spacer molecule (Nemoto et al., FEBS Lett. (1997))
since the coding part of DNA/RNA allows us to amplify it. In
addition, by introducing novel technologies for effective selection
of peptide aptamers (i.e., Y-ligation-based block shuf ing (YLBS)
(Kitamura et al. Protein Eng. (2002))and SF link method (to be sub-
mitted)), we have completed a basic protocol for this purpose and
applied this to pan peptide molecules having a function of protease-
inhibition. Here, we report the method established for selecting
peptide aptamers, comparing the effectiveness of this method with
that developed for DNA aptamer selection.

P-698

The effects of transcutaneous electrical nerve stimulation
(TENS) on diabetic foot : a case report
S. Kavak, M. Emre, A. Pelit, A. Demirkaz k, M. Tulgar
Çukurova University School of Medicine Department of Biophysic,
Balcali-Adana - Turkey

It is known that vascular problems, causing ischemic pain may oc-
cur in the lower extremities of diabetic patien and foot ulcers may
develop as a result of the pathogenetic implication of peripheriph-
eral neuropathy and insuf cient circulation. Is she was case report
presents a fty year old female patient, having diabetes for 16 years
she was admitted to Yuzuncu Yil University Research hospital, In-
ternal Medicine Outpatients Clinics with complaints of pain result-
ing from diabetic polyneuropathy and ulcers in his feet. Foot ulcers
of the patient gradually improved during TENS sessions and recov-
ered by the and of the 30 days treatment. Studies on vasodilatation
effects of TENS on such patients and the role of TENS treatment in
the healing of chronic ulcers were discussed.

P-697

Metabolic modulation of low power long wavelength laser
irradiation effects, seen in human T cells
G. Katona1, T. Şeremet1, M. Pişlea1, I. O. Doaga1, S. Radeşi1,

M. Dumitrescu1, R. Matei1, J. Horváth2, E. Tanos2, L. Katona1,
E. Radu1, E. Katona1

1“Carol Davila” University of Medicine and Pharmacy, Bucharest,
Romania, 2LASEUROPA, Budapest, Hungary

The aim of our studies was to contribute to the understanding of
molecular and cellular mechanisms involved in low power long
wavelength laser irradiation effects. We used AlGaInP/GaAs lasers
(685nm/25mW, and 830nm/55mW) to irradiate cell suspensions
with total incident doses of therapeutic signi cance (dose densi-
ties up to 60kJ/m2), and monitored changes induced in cell mem-
brane properties, intracellular ion homeostasis, and cellular sig-
naling leading to cell survival/proliferation or apoptosis/necrosis.
Exposing T leukemia lymphoblasts (Jurkat) and human periph-
eral blood lymphocytes to stress of various intensity and duration,
caused by serum starvation, glucose deprivation, blockade of gly-
colysis, and/or blockade of oxidative phosphorylation, we compare
short and long term laser irradiation effects seen in metabolically
impaired and non-impaired cells. Our data document a cell type-
dependent sensitive metabolic modulation both of membrane effects
and calcium level changes manifest during/immediately after irra-
diation and of proliferation rates and deathstyle choices, apparent
after hours/days.
Partial nantial support of the Romanian Ministry of Education and
Research (CERES 264/2003, Grant 3-43) is gratefully acknowl-
edged.

P-696

Fluorescence Spectroscopic Study of Hypericin-
photosensitized Oxidation of Low-density Lipoproteins
S. Kascakova2, M. Réfrégiers2, D. Jancura1, F. Sureau3, J.-
C. Maurizot2, P. Miskovsky4

1Dpt Biophysics, PJ Safarik Univ., Kosice, Sk, 2CBM CNRS
UPR4301, Orléans, Fr, 3Biomoceti CNRS UMR7033, Bobigny, Fr,
4International Laser Center, Bratislava, Sk

Low-density lipoproteins (LDL) play a key role in the delivery of
hydrophobic photosensitizers to tumor cells in photodynamic ther-
apy (PDT). One of the most promising photosensitizer in PDT ap-
pears to be hypericin (Hyp). Hyp is a natural photosensitizing pig-
ment which displays a virucidal activity as well as antiproliferative
and cytotoxic effect on tumor cells.
We demonstrate that Hyp interacts non-speci cally with the lipid
fraction of LDL by means of spectroscopic analysis. The molar ra-
tio of monomeric Hyp binding to non-oxidized LDL and oxidized
LDL is 30:1. Increasing the Hyp concentration further leads to
the formation of Hyp aggregates inside the LDL molecule. We do
also demonstrate that photoactivated Hyp oxidizes LDL in a light
dose and excitation wavelength dependent manner. The level of
oxidation of LDL depends on the amount of Hyp inside the LDL
molecule. The maximum of the photosensitized oxidation of the
LDL by Hyp is achieved for a 30:1 molar ratio, which corresponds
to the maximum concentration of monomeric form of Hyp in LDL.
These observations are important in view of the possible application
of Hyp in PDT.
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In vitro in unce of some local anaesthetics on the surface
electrical properties of erythrocytes
M. A. Kotb1, E. A. El-Bassiouni1, M. I. Ramadan1, W. M. Arnold2,
U. Zimmermann2

1Departments of Biophysics, Pharmacology, and Anaesthesia,
Medical Research Institute, University of Alexandria, Egypt,
2Department of Biotechnology, University of Würzburg, Germany

Four molecules (Procaine, Tetracaine, Bupivacaine and Lidocaine)
of either the ester or amide type of local anesthetics were studied.
Erythrocytes were used to provide the membrane model. The sur-
face electrical properties were determined by the electro-rotation
technique. It was found that the surface conductance, Ks was the
most sensitive parameter, while the membrane capacity (CM) re-
fractory to treatment with the local anesthetics tested. The values
for Ks decreased with the increase in the concentrations of the local
anesthetics giving concentration-response relationships. The val-
ues of the EC50 were found to be in the following order: Tetra-
caine (22.63 nM) > Bupivacaine (45.91) > procaine (59.57 nM) =
Lidocaine (59.73 nM). The values were inversely proportional with
lipid/water partition coef cients of the respective molecules.

P-702

Study of laser light penetration into the tissue
H. Kolarova, M. Tomecka, P. Nevrelova, J. Macecek, P. Kolar,
M. Strnad
Dpt. of Medical Biophysics, Faculty of Medicine, Laboratory of
Growth Regulators, Palacky University, Hnevotínská 3, 77515 Olo-
mouc, Czech Republic

Laser radiation has been now frequently used in medicine. With
regard to the importance of having accurate information about the
optical parameters of the tissue for laser therapy and for photother-
apy in general, the aim of the paper was to verify these parame-
ters. In this study, He-Ne laser, ( = 632.8 nm), semiconductor laser
( = 675.8 nm) and Argon laser ( = 488 nm) were used. Distribu-
tion of the irradiance of laser radiation was detected by CCD camera
and evaluated by image analysis software DIPS. The skin samples
were obtained from plastic surgery. Laser radiation of wavelength
488 nm, 632.8 nm and 675 nm penetrates into all skin layers. The
thickest specimen was (19 mm) and about 0.2 % of Argon laser
light, 0.3% of He-Ne laser light and 2.1 % of semiconductor laser
light penetrated this sample. The obtained results demonstrate the
percentage of incident light penetrating the individual skin layers in
various localization on skin surface which is a decisive factor for
selection of radiation dose. This work was supported by the grant
project of Ministry of Education MSM 6198959216.

P-701

In vitro photodynamic treatment by phthalocyanine sen-
sitizer on cancer cell lines
H. Kolarova, P. Nevrelova, M. Tomecka, R. Bajgar, J. Macecek,
L. Dolezal, J. Halek, M. Strnad
Dpt. of Medical Biophysics, Faculty of Medicine, Laboratory of
Growth Regulators, Palacky University, Hnevotinska 3, 77515 Olo-
mouc, Czech Republic

Photodynamic therapy (PDT) is a promising method for the treat-
ment of tumours. The photochemical interactions of sensitizer, light
and molecular oxygen produce singlet oxygen and other forms of
active oxygen, such as peroxide, hydroxyl radical and superoxide
ion. The resulting damage of organelles within malignant cells leads
to tumor ablation. The promising second generation of sensitizers
- phthalocyanine ClAlPcS2, was tested as an inducer of the pho-
todamage. We report the cellular uptake, the production of reac-
tive oxygen species (ROS) and the phototoxicity of ClAlPcS2 on
MCF7 human breast adenocarcinoma cells. As a source of radia-
tion a semiconductor laser ( = 675 nm) was used. Viability of cells
was determined by means of molecular probes for uorescence mi-
croscopy (calcein AM, ethidium homodimer). The quantitative cell
viability changes in relation to sensitizer concentration and irradi-
ation doses were proved by uoroscan. ROS generation and H2O2
release after PDT on MCF7 cells were detected using probe CM-
H2DCFDA and recorded by luminescence spectrometer. Viability
studies shown that the optimum phototoxic effect tested on MCF7
carcinoma cells was determined in the combination of laser dose
10 J/cm2 and concentration of ClAlPcS2 2µg/ml. This work was
supported by the grant No.MSM 6198959216.

P-700

Evaluation of lead and cadmium levels in saphenous veins
of smoking and non-smoking patients treated with coro-
nary artery bypass grafting (cabg)
E. Kleszczewska1, A. Kostrzewska3, L. Buzun2, T. Kleszczewski3,
K. Kosinska1, B. Modzelewska3

1Institute of Chemistry, University of Bia ystok, Poland, ul. Hur-
towa 1, Bia ystok, Poland, 2Department of Cardiac Surgery, Med-
ical University Hospital, ul. Marii Curie-Sk odowskiej, Bia ystok,
Poland, 3Department of Biophysics, Medical University of Bia ys-
tok, ul. Mickiewicza 2a, Bia ystok, Poland

The objective of this study was to assess cadmium and lead in sam-
ples of redundant saphenous vein (SV) obtained from 52 patients
during coronary artery bypass grafting. There were 33 men and
19 women in the studied group, among them there were 31 active
smokers and 21 patients with non-smoking history. Lead and cad-
mium levels in SV samples were determined by atomic absorption
spectrometry.
The cadmium content (mean SEM) was higher in the smokers
group (0,5667 0,05538 µg/g dry wt) than in the non-smokers group
(0,1369 0,02858 µg/g dry wt, Mann Whitney test, P<0,0001).
The lead content (mean SEM) was higher in the smokers
group (27,025 2,702µg/g dry wt) than in the non-smokers group
(6,237 1,321 µg/g dry wt, Mann Whitney test, P<0,0001). Ob-
tained results show cadmium and lead signi cant accumulation in
smokers SV.
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3D 1H MR spectroscopic imaging and diffusion weighted
imaging of prostate in men with raised PSA
V. Kumar1, N. R. Jagannathan1, R. Kumar2, S. Thulkar3,
A. K. Hemal2, S. C. Das2, S. Duttagupta4, N. P. Gupta2

1Department of NMR, 2Department of Urology, 3Department of
Radiodiagnosis, 4Department of Pathology, All India institute of
Medical Sciences, New Delhi. India

The utility of 3D 1H MR spectroscopic imaging (MRSI) and dif-
fusion weighted imaging (DWI) at 1.5T was evaluated in men with
PSA 4 to 20 ng/mL. Subjects (n = 28) were divided in to two groups
(Group I – n = 9, age = 68.3 11.35 yrs, PSA > 20 ng/mL and
Group II - PSA = 4 – 20 ng/mL, n = 19, age = 60.21 15.1 yrs).
Metabolite [Cit/(Cho+Cr)] ratio and apparent diffusion coef cient
(ADC) values were calculated from the same ROI where MRSI
showed decreased [Cit/(Cho+Cr)].
In Group I, the [Cit/(Cho+Cr)] ratio was < 1.4 in PZ the correspond-
ing ADC values were in the range 0.6 to 0.7 mm2/s. Interestingly,
the [Cit/(Cho+Cr)] ratio was < 0.7 for different locations in PZ of
subjects Group II. ADC for the identical locations showed values
(1.00 0.22 x 10 3 mm2/s) less than observed for normal PZ tis-
sue (1.7 0.25 x 10 3 mm2/s).
Reduced metabolite ratio and ADC observed for Group I is due to
altered metabolism and tissue structure. In subjects of Group II,
observation of lowered [Cit/(Cho+Cr)] ratio and ADC compared to
normal tissues in certain areas indicate changes associated with ma-
lignancy. Results suggest that the combined use of MRSI and DWI
may have greater utility for diagnosis of prostate cancer in the pa-
tients whose PSA is 4 - 20 ng/mL.

P-706

Activation of oxygen in monocytes of healthy children
and with pollinosis
A. A. Krjukov1, G. N. Semenkova1, S. N. Cherenkevich1,

M. G. Petuh1, V. P. Zhernosek2, I. I. Zhirkevich3

1Belarus State University, Scoryny ave. 4, 220050, Minsk, Belarus,
2Belarusian Medical Academy of Post-Diploma Education, Minsk,
Belarus, 3Children Clinics N4, Minsk, Belarus

ROS generation ability of monocytes in patients with pollinosis
before and after SIT was analysed by chemiluminescence (CL)
method. Monocytes were isolated from the blood of 15 chil-
dren aged 9-17 years with pollinosis.Control group consisted of 10
healthy volunteers aged 9-17 years. ROS production in monocytes
activated during adhesion to glass was signi cantly higher in polli-
nosis children before SIT than in norm. Application of SIT was
accompanied by decrease of monocyte ability to produce ROS dur-
ing adhesion to glass, but did not reach the values obtained for con-
trol group. Inhibition of PLA2by indomethacindecreased summary
yield of ROS in monocytes of patients in 2 times and in control
group in 4 times. MK-886, aspirin, LY294002, PD98059, Go6983
in uence on ROS generation in monocytes of patients in the same
way as in healthy people. H2O2 did not in uence on adhesion-
associated ROS formation in monocytes from healthy and aller-
gic subjects. However, H2O2induced the signi cant increase of
monocyte response to fMLP in control specimens, but in patients
H2O2 led to the decrease of fMLP-induced CL of monocytes. It
was shown that H2O2 induced increase [Ca2 ] by 1,6·10 8mol/l
in monocytes of patients and by 3,2·10 8mol/l in monocytes of
healthy people. So monocytes from pollinosis children demonstrate
abnormal response to stimulation with H2O2 and fMLP.

P-705

Thermotolerance in human erythrocyte
M. Koter, P. Duchnowicz, B. Bukowska, M. Koczmara
University of Lodz, 90-237 Lodz, Poland,

Mechanism leading to cell death following heat is still not under-
stood. It has been suggested that plasma membrane can be an im-
portant target, and that it plays some role in thermotolerance. Our
earlier experiments showed that enucleated erythrocytes become re-
sistant to the second heat shock. Erythrocytes were incubated at
44 C (15 min) and then at 37 C (0,25 – 16 h ) and at 48,5 C (30
min). We observed that thermotolerance of erythrocytes was tran-
sitional phenomen reaching its maximum at 3h of the incubation at
37 C between the heat shocks and disappeared after 6 hours. After
preincubation at 44 C the activity of ATPase increased. Antioxi-
dant compounds quercitin and baikalin when added to incubation
medium can regulate the appearance the thermotoloerance. It has
been hypothesised that hyperthermia promotes formation of free
radicals in cells. In our experiments we examine formation of free
radicals by uorescence and EPR methods. We did not observe any
difference between free radicals formatting during by one or two
heat shocks. No lipid peroxidation in erythrocyte membrane was
observed. Since avonoids are inhibitors of activity of ATPase, it is
possible that changes in activity of ATPase can in uence the ther-
motolerance.

P-704

Investigating electrical properties of splenic lymphocytes
of bilharzial, nonbilharzial subjects
M. A. Kotb1, E.-E.-D. A.-H. El-Bassiouni1, M. I. Ramadan1,
A. Maraqa1, U. Zimmermann2, W. M. Arnold2

1Medical Research Institute, Alexandria University, Alexandria,
Egypt, 2Department of Biotechnology, University of Würzburg,
Germany

The membrane surface electrical properties of spleinc lymphocytes
from an accident victim (control) and from Egyptian bilharzial pa-
tients were studied by electro-rotation. Phytohaemagglutenines (
PHA-P and PHA-M) or pokeweed (PWM) were the mitogens used
for cell stimulation. The unstimulated bilharzial lymphocytes had
larger radii than those from the control probably because they were
already stimulated by the disease state. After stimulation, all lym-
phocytes increased steadily in size and consequently in membrane
area. The values for membrane capacity (CM) were higher for con-
trol lymphocytes than for bilharzial cells. All CM values increased
with the duration of stimulation except for the bilharzilal cells in-
cubated with PMW, which peaked on day 1 and deteriorated very
rapidly after that. The values calculated for membrane conductiv-
ity (GM) followed a different pattern. The CM levels exhibited peak
values after different durations of stimulations depending on the cell
type (control or bilharzial) and the mitogen used. The changes in
conductivity may re ect alterations in trans-membrane transfer ac-
tivity.
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14N and 31P MAS NMR: new tools to measure electro-
statically driven action of membrane surface-active pro-
teins/peptides
F. Lindström1, P. T. F. Williamson2, M. Bokvist1, G. Gröbner1
1Biophysical Chemistry, Umeå University, 90187 Umeå, Sweden,
2CNRS-Institute de Chimie, Université Louis Pasteur, Strasbourg,
France

Exploiting naturally abundant 14N and 31P nuclei by high-
resolution MAS NMR provides a molecular view of the electro-
static potential present at the surface of biological model mem-
branes, the electrostatic charge distribution across the membrane
interface, and changes that occur upon electrostatically triggered
action of surface active proteins/peptides[1-2].31P and 14N MAS-
NMR probe directly the negatively charged phosphate and posi-
tively charged choline segment of the electrostatic P -O-CH2-CH2-
N (CH3)3 headgroup dipole of zwitterionic DMPC in mixed lipid
systems. The isotropic shifts report directly on the size of the po-
tential existing at the phosphate and ammonium group whilst the
anisotropic chemical shielding (31P) and quadrupolar interaction
(14N) characterize changes in headgroup orientation in response to
surface potential. In the case of the neuropeptide nociceptin, a dif-
fusive ligand involved in GPCR signal transduction, the observed
changes in the NMR spectra supported the hypothesis that mem-
brane association is an important prerequisite to the binding of no-
ciceptin on the ORL1 GPCR receptor [2].
[1] F. Lindström, M. Bokvist, T. Sparrman, G. Gröbner (2002) Phys.
Chem. Chem. Phys. 4, 5524.
[2] F. Lindström, P. T.F. Williamson, G. Gröbner (2005) JACS in
press

P-710

In uences of electromagnetic irradiation of high-voltage
transmission lines on procreate organs of animals
J.-Z. Li, X.-F. Pang, A.-Y. Zhang
Institute of Life Science and Technology, University of Electronic
Science and Technology of China, Sichuan, P. R. China

The in uences of electromagnetic eld(EMF) of high-voltage trans-
mission line(HVTL) on properties of procreate organs for rats are
studied. The rats in 4th weeks were divided into controlled and ex-
posed groups. The latter is exposed in EMF about 400days. The
EMF of HVTL is generated by an appliance. Their strengths of the
electric and magnetic elds are 4000V/m and 0.09-0.1G, respec-
tively, which are the strengths of the electric and magnetic elds at
the position of 2.0-2.3 m distancing the earth under the HVTL of
220KV. This strength of the EMF is measured by us in surrounding
of HVTL of 220KV. The spermary and ovary in the procreate sys-
tems are extracted from killed rates. Their shapes and structures are
observed by optic and electric microscopicmeter. We discover that
the shapes and structures of the cells in spermary tissues are varied,
expansion of mitochondria and increase of density in side of chro-
mosome, under the in uences of the EMF of HVTL. We measure
also the spectra of infrared absorption of the spermary and ovary by
Nicolet FT-IR 670 spectrometer and found that the spectra of the
controlled and exposed groups are different. Very surprisingly, the
new and strong band of 2345 cm 1 occurs simultaneously in the
spermary and ovary. This shows clearly that structure or confor-
mation of the molecules in the spermary and ovary under in uence
of the EMF of HVTL, which results just in above changes of the
spermary and ovary in the procreate systems of animals.

P-709

Insertion of amphitropic proteins into membrane mod-
els: threshold effect
M. F. Lecompte1, R. Salvayre2, A. Nègre-Salvayre2

1Fac Médecine de Rangueil, 133 route de Narbonne, 31062
Toulouse France, 2INSERM U466, CHU Rangueil, 1 Avenue Jean
Poulhès, 31403 Toulouse

In biology, interaction of water-soluble molecules (proteins,
chemotherapeutic drugs. . . ) with phospholipid membranes is an in-
terfacial process of crucial interest, like in haemostasis, atheroscle-
rosis or cancer. Since the function of amphitropic proteins de-
pends on their spatial organisation relative to the membrane lea et
to which they bind, it is fundamental to be able to study how they
bind to a phospholipid layer. For this purpose, it is necessary to
use membrane models; the validity of two of them was tested on
a biological system (one macromolecular complex in coagulation
cascade) and gave consistent (comparable) results. Complementary
methods of direct surface measurements on condensed monolayers
(electrochemistry and radioactivity) were used, in association with
radiolabeled photochemistry on vesicles. Ac polarography allows
distinction between properties (stability) of different types of lipid
layers and mainly unambiguously between adsorption and insertion
of water-soluble molecules. Thus, it was found that they insert at
a speci c surface concentration threshold, depending on the type
of lipids and proteins (apolipoprotein, proenzyme, enzyme, cofac-
tor. . . ) involved in the process. The structural domains of the whole
proteins imbedded in the membrane could be detected by photola-
beling, and they correspond to the puri ed fragments which insert
in the monolayer. Moreover, voltammetry and radioactivity gave
quantitative informations.

P-708

3D 1H MRSI directed TRUS-guided biopsy for detecting
prostate cancer in men with PSA 4-10 ng/mL
V. Kumar1, R. Kumar2, L. Jindal2, S. Duttagupta4, S. Thulkar3,
A. K. Hemal2, N. P. Gupta2, N. R. Jagannathan1

1Department of NMR, All India institute of Medical Sciences, New
Delhi, India, 2Department of Urology, All India Institute of Medical
Sciences, New Delhi, India, 3Department of Radiodiagnosis, All
India Institute of Medical Sciences, New Delhi, India, 4Department
of Pathology, All India Institute of Medical Sciences, New Delhi,
India

We evaluated the success rate of 3D proton MRSI targeted TRUS
guided biopsy (Group I) compared to the patients who had TRUS
guided sextant biopsy without MRSI (Group II) in the detection of
cancer foci in men with PSA range 4 – 10 ng/mL (n = 25, age = 60.5

6.5 years.). The investigations were carried out at 1.5T. Metabo-
lite ratio [Cho+Cr)/Cit] < 0.7 was considered as normal, 0.7 – 0.85
as suspicious, and > 0.86 as malignant. TRUS guided biopsy were
carried out in Group I patients who showed suspicious area of ma-
lignancy in MRSI.
5/25 patients (20%) of Group I showed positive for malignancy on
histology as compared to 12/123 patients (9.75%) who underwent
TRUS-guided biopsy without prior MRSI. 15/25 patients showed
voxel suspicious of malignancy. None of the patients who had a
negative MRSI were found to have prostate cancer on histopathol-
ogy.
These preliminary results reveal that the detection rate of prostate
cancer in men with PSA level 4 – 10 ng/mL, increases if TRUS
guided biopsy is performed using the coordinates of the suspicious
site derived from MRSI data.
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Lipidic membranes are potential "catalysts" in ligand ac-
tivity of the pentapeptide neokyotorphin
S. C. D. N. Lopes1, A. Fedorov1, M. A. R. B. Castanho2

1Centro de Química-Física Molecular, IST, Av. Rovisco Pais, 1049-
001 Lisboa, Portugal, 2Centro de Química e Bioquímica, FCUL,
Campo Grande, Ed. C8, 1749-016 Lisboa, Portugal

NKT is a multifunctional pentapeptide, involved in biological func-
tions as diverse as analgesia, antihibernatic regulation and prolif-
eration stimulus of tumour cells. The interaction of NKT with
cell membranes is potentially important to all these multiple pro-
cesses, since receptor-mediated processes were proposed. Sargent
and Schwyzer proposed in their “membrane catalysis” model that
ligands would interact with membrane lipids in order to adopt the
necessary conformation for cell receptors. We have used uores-
cence techniques to study in-depth location, orientation and extent
of incorporation of NKT in model systems of membranes. The roles
of lipid charge, membrane phase and sterol presence were investi-
gated. The phenolic ring of tyrosine is located in a shallow position
in membranes. The extent of partition decreases in gel crystalline
membranes relative to liquid crystalline membranes. Addition of
cholesterol causes a reorientation of the tyrosine ring in the inter-
face of lipidic bilayers. Lipidic membranes meet all the conditions
to be potential “catalysts” in the ligand activity of the multifunc-
tional pentapeptide NKT because they modulate the exposure and
orientation of the phenolic ring, which is most likely involved in
docking to receptors.

P-714

Tyrosine-containing peptides as indicator of endogenous
intoxication in patients with cancer
N. F. Lobko
Institute of biophysics and cell Engineering

The increase of total content of peptides in a blood is one of widely
used markers of endogenous intoxication of an organism. The total
content is measured on the absorption of protein-absent plasma at
254 or 280 nm. However, this test does not reply on early stages
of endogenous intoxication. We propose to use the concentration of
tyrosine-contained peptides in a blood plasma as a new marker for
intoxication. Our aim was to evaluate whether tyrosine-containing
peptides measurement might provide the better diagnostics of en-
dogeneous intoxication than total content of peptides. 30 patients
with cancer of ovary and 45 patients with cancer of lung were ex-
amined. 40 healthy people were a referent group. The tyrosine-
containing peptides content was estimated by our technique and the
total peptide content was measured by absorbance of plasma after
protein removal at 254 nm. The patients with cancer of ovary had
the increase of tyrosine-containing peptides content and total pep-
tide content of 401% and 180%, respectively, in comparison with
the referent group. In case of cancer of lung, these parameters were
409% (tyrosine-containing peptides) and 170% (total) in compari-
son with the referent group. These results suggest that the tyrosine-
containing peptides content in plasma is more sensitive marker than
the total peptide content for diagnostics of endogenous intoxication
syndrome and their monitoring at different cancers.

P-713

The effect of electromagnetic eld irradiated by high-
voltage transmission lines on the proliferation of embryo
broblast

L.-W. Liu, X.-F. Pang
Institute of Life Science and Technology, University of electronic
Science and Technology of China, Chengdu 610054, Sichuan, P.R.
China

Proliferation states of chick embryo broblast cells in vitro un-
der the action of electro-magnetic eld irradiating by high-voltage
transmission lines have been investigated by 3-(4,5- dimethylthia-
zold 2-yl)-2,5 diphenyltetrazolium bromide (MTT) technique. The
chick embryo broblast (CEF) cells were divided into controlled
and exposed groups, the experimental group is exposed in this elec-
tromagnetic radiation of high-voltage transmis- sion. The electro-
magnetic eld is generated by an appliance. The strengths of their
elect- ric and magnetic elds are 4000 V/m and 0.09-0.1 G, respec-
tively, which are the strengths of the electric and magnetic elds
at the position of 2.0-2.3 m distancing the earth under the high-
voltage transmission lines of 220KV. This strength of the electro-
magnetic eld was concretely measured and obtained by us in sur-
rounding of the high-voltage transmis- sion lines of 220 KV. The
results obtained show that the proliferation of CEF was inhibited by
this electromagnetic eld, the ratio of proliferation of CEF descends
with the increase of the time of irradiation, the number of the CEF
cell decreases for the exposed group when compared with that of
the controlled group. This shows that the electromagnetic eld of
the high–voltage transmission line can suppress the proliferation of
CEF in vitro.

P-712

The interaction of peptide antibiotics with model mem-
branes investigated by SAXS measurements
S. Linser1, S. S. Funari2, R. Willumeit1
1GKSS Research Center, Max-Planck-Str. 1, 21502 Geesthacht,
Germany, 2Hasylab, Notkestr. 85, 22603 Hamburg, Germany

Nowadays a severe problem in the therapy of bacterial and fun-
gal infections with classical antibiotics is the uprising resistance
of pathogenic bacteria against these treatments. Therefore an im-
mense interest to nd alternative antimicrobial substances devel-
oped. Beside others, one class of promising molecules are short
antimicrobial peptides that belong to the innate immune system of
many different species and also derivatives thereof. Their mecha-
nism of action differs from that of conventional antibiotics, because
these peptides show a direct interaction with the membranes of their
target cells. Peptide antibiotics show a high speci city for bacteria
and fungi over mammalian cells, but so far the exact mode of action
and the cause for their selectivity is not fully understood.
In our work we rst tested the activity of the antimicrobial pep-
tide NK-CS and different modi cations thereof against E. coli bac-
terial cultures and also their haemolytic properties against human
red blood cells to get information about their selectivity. Subse-
quently we used small angle X-ray scattering to investigate the in-
teraction of the peptides with model membranes and observed an
in uence on the inverse hexagonal phase transition of lipids with
phosphatidylethanolamine head groups. The in uence of the pep-
tides shifts the phase transition temperature and promotes a cur-
vature of the membranes. This curvature could nally lead to the
disruption of the model membranes.
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Role of membrane composition on the accessibility of
amyloid precursor protein alpha-cleavage site
M. Marenchino1, P. T. F. Williamson2, B. Meier1, H. Wunderli-
Allenspach1, S. D. Krämer1
1Dept. Chemistry & Applied Biosciences, ETH Zurich, Switzer-
land, 2CNRS/Université Louis Pasteur, Strasbourg, France

The membrane composition has been shown to play an important
role in the function of membrane proteins. This project aims at
studying how changes in the brain lipid membrane composition in
Alzheimer’s disease may affect the processing of the amyloid pre-
cursor protein (APP). For this purpose we exploit 2H and 15N solid-
state NMR. Comparison of the anisotropy observed in the 2H spec-
tra of a synthetic fragment of APP labelled in the transmembrane
domain indicates the peptide adopts an alpha-helical conformation
upon reconstitution into DMPC and DSPC vesicles. 15N spectra of
the 15N labelled alanine in the vicinity of the alpha cleavage site,
which is close to the putative transmembrane domain, showed a
lipid-speci c scaling of the chemical-shielding anisotropy. The in-
uence of the lipid environment on the mobility observed at the 15N

labelled site in vesicles suggests that the accessibility of the site for
proteolytic cleavage could be controlled by the characteristics of the
lipid bilayer. These ndings are important in view of APP process-
ing: changes in the lipid environment could affect the accessibility
of the -cleavage site for the secretase and induce the amyloido-
genic processing. Enzymatic cleavage assays with the APP frag-
ment incorporated in vesicles will reveal more information.

P-718

The contribution of aqueous humor in ArF 193 nm ex-
cimer laser photorefractive keratectomy
S. S. Mahmoud1, A. A. G. Mahmoud2

1Biophysics Dpt., Research Institute of Ophthalmology, Cairo,
Egypt, 2Biochemistry Dpt., Research Institute of Ophthalmology,
Cairo, Egypt

Ultraviolet light (193 nm) produced by an excimer laser has been
used to produce precise tissue ablation with minimal thermal dam-
age to adjacent tissue. The present study was designed to investi-
gate the effect of photorefractive keratectomy (PRK) procedure on
aqueous humor constituents and, also the use of antioxidant enzyme
superoxide dismutase (SOD) – applied topically – to interfere with
these changes (if any). Five groups of schenchilla rabbits were in-
volved in this study, where four groups underwent corneal stromal
ablation using argon uoride excimer laser (ArF, 193 nm). Two of
these four groups were treated with superoxide dismutase intraop-
erativley. The resulted data were compared with control one, the
fth group. Aqueous humor refractive index, cholesterol, phospho-

lipids, malondialdehayde (MDA) and total protein were measured
and discussed properly. The obtained results revealed depletion of
aqueous humor ascorbate and GSH content. In conclusion, PRK
induce changes in aqueous humor constituents. These changes lasts
at least for 24 hours and become subtle after 4 weeks. The use of
exogenous SOD seems to exert bene cial effect on aqueous humor
refractive index and total protein.

P-717

Determination of the incorporation of 2,5-disubstituted-
1,3,4-thiadiazole anti-tuberculosis agents into arti cial
bilayer-lipid membrane
H. Mahdiuni, A. Foroumadi, H. Mobasheri, A. Sha ee
Institute of Biochemistry and Biophysics, Faculty of pharmacy,
University of Tehran, Tehran, Iran

A series of alkyl -(5-aryl-1,3,4-thiadiazole-2-ylthio) acetic acid
esters were synthesized and evaluated for their in-vitro anti-
tuberculosis activities in strain H(37) Rv. The anti-tuberculosis data
indicated that methyl,ethyl, propyl, buthyl and benzyl esters were
able to control anti-mycobacterium tuberculosis activity in vitro,
signi cantly (MIC = 0.39-0.78 µg/ml). The hydrophobic tails of
these agents seems to contribute to their interactions with mem-
brane. Accordingly, using longer acetic acid esters as stating mate-
rials, we attached more hydrophobic side chains. However, because
of the slow growth and complexity of membrane of M. tuberculo-
sis, as well as the need for a simple investigation system, arti cial
membranes were used to evaluate the reconstitution process. Thus,
using arti cial planar bilayer we are trying to study the passage of
these novel molecules through some membrane channel forming
proteins, OmpF. The charged groups incorporated into the agent’s
structure acts as an anchoring point by which the agent is pulled
into the channel. The details of this approach that might shed some
light on the establishment of a more ef cient way to control the
Mycobacterium tuberculosis growth will be presented.

P-716

Study of cellular damage by comet assay after PDT in
vitro
J. Macecek1, H. Kolarova1, J. Psotova2, R. Bajgar1, P. Nevrelova1,
K. Tomankova1, M. Tomecka1, J. Mosinger3, J. Halek1, M. Strnad4

1Department of Medical Biophysics, Faculty of Medicine, Palacky
University, Hnevotinska 3, 775 15 Olomouc, Czech Republic,
2Department of Medical Chemistry, Faculty of Medicine, Palacky
University, Czech Republic, 3Department of Inorganic Chemistry,
Faculty of Science, Charles University in Prague, Czech Republic,
4Laboratory of Growth Regulators, Palacky University, Slechtitelu
11, 78371 Olomouc, Czech Republic

Photodynamic therapy (PDT) is based on cytotoxic action of sensi-
tizers that bound to cells and are excited by appropriate light source.
PDT is the method of choice in treatment of some super cial tu-
mours. The goal of project was study of cytotoxic effect of new gen-
eration of sensitizers alone or bound to cyclodextrin carrier (10 µM
ZnTPPS4 and 1 mM hp CD) and analysis of DNA damage in the
cell line of the human melanoma G361 after PDT by comet assay.
It is a method for detecting DNA strand breaks at the level of single
cells. Cells with DNA damage appear as uorescent comets with
tails of DNA fragmentation. Cells with undamaged DNA appear as
round spots, because their intact DNA does not migrate out of the
nucleus. DNA fragmentation was detected after 5, 10, 20, 40 and
80 minutes of irradiation. As a source of radiation was used violet
LEDs (luminiscent diods emitted radiation). Cells in medium, cells
in medium with ZnTPPS4 and cells in medium without ZnTPPS4 ir-
radiated 80 minutes were used as controls. The optimal irradiation
time is about 20 minutes. This work was supported by the grant
project of Ministry of Education MSM No.6198959216.
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Electrical and motor oscillations of vesical detrusor and
trigone
M. C. Michailov1, E. Neu1, V. Foltin2, D. Broers1,
W. Seidenbusch3

1Inst Umweltmedizin/ICSD Muenchen & Univ Erl-Nuernberg,
Germany, 2Univ Bratislava, Slovakia, 3Univ Innsbruck, Austria

Introduction: Normal and pathological vesical motor function lead-
ing to complicate diseases (incontinence, cystitits, pyelonephritis,
hypertension) is not clari ed.
Method [1, 2]: Isolated strips of guinea pig (human, rabbit) detru-
sor (D) and trigone (T) generate fast phasic (D: 2.9 0.5/min) and
slow tonic (T: 0.3 0.1/min) motor oscillations (n=55).
Results: Recent and earlier results demonstrate a similar depen-
dence of length from stretch of D and T, whereby differences in me-
chanical "hysteresis" (after recovery) under isometric (3 to 80 mN)
and isotonic (0.5 to 3 g) conditions were observed. After stretch
contractile amplitudes of D increased over 300%, but about 150%
of T, without difference of frequency. Spike activity (D myocytes)
was transformed into burst-plateau one after stretch (n=54).
Conclusion: D and T motor oscillations are probably related to elec-
trical ones, generated by stretch-dependent ionic (Ca-activated K-)
channels.
[1] Michailov et al: Proc IUPS (Int Un Physiol Sci) 14 580 (Bu-
dapest) 1980; 17 589 (Helsinki) 1989; (21) Faseb J 19/4 A585 2005.
BJU Int 94/2 258-9 2004.
[2] Neu et al: Eur J Physiol 443/S334 2001; Proc IUPS 17 529
(Helsinki) 1989; (20) ID:291 (Christchurch) 2001; (21) Faseb J 19/4
A215 2005.

P-722

Ultraweak cell radiation and its relation to the early em-
bryonic development
A. A. Medvedeva
Moscow, leninskie gorki, 1

In our research of ultraweak cell radiation and its relation to the
early embryonic development inductors and detectors of this radi-
ation are biological systems (eggs, embryos). Analyzing resultant
effects of biophoton emission we have observed the following fea-
tures:
- mortality on different stages of embryogenesis;
- occurrence of developmental anomalies;
- synchronization or desynchronization of development.
We carry out our study by means of histochemical methods and mi-
croscopy accessories. It allows us to investigate different structures
(cells, tissues, organs) during developmental processes. We have
also used some optical elements for control these interactions.

P-721

Interaction of three overlapping peptide sequences of E2-
GBV-C/HGV virus protein with lipid bilayers
M. Massanes1, M. Muñoz1, I. Haro2, M. A. Alsina1, M. Pujol1
1Departament de Fisicoquímica . Barcelona University. Spain.,
2Departament de Pèptids. CID-CSIC. Barcelona. Spain

Hepatitis G virus (GBV-C/HGV) is frequently associated with
hepatitis C virus (HCV) infection. People co-infected with
GBV-C/HGV and human immunode ciency virus (HIV) have
delayed progression of the HIV disease. The liver disease caused
by GBV-C/HGV and the mechanism how this virus could inhibit
the progression of AIDS needs to be de ned. At this work, we
report the effect of the three overlapping synthetic peptides of E2
protein of GBV-C/HGV: E2 (26-53), E2 (32-53) and E2 (39-53)
on lipid bilayers by uorescence techniques: resonance energy
transfer (RET) and ANTS/DPX fusion assay. The complete peptide
sequence is 25GSRVPTGERVWDRGNVTLLCDCPNPWV54.
Small (SUVs) and large (LUVs) unilamellar vesicles prepared
by sonication and extrusion respectively were used [composition:
1-palmitoyl-2-oleoylglycero-sn-3-phosphocholine-sphingomyelin-
1,2-dipalmitoyl-phophatidyletanolamine-1,2-dipalmitoyl-
phosphatidylserine (POPC-SM-DPPE-PS) (40:33:12:15)]. The
vesicle mixture used for RET contained 0,6% of NBD-PE or Rh-PE
co-dispersed with the unlabelled lipids to obtain the desired lipid
composition. Excitation and emission uorescence spectra from
NBD were registered. The results show that the three overlapping
sequences are able to cause destabilization of lipid membrane at
the pH range from 7,4 to 4,0. This effect is greater as longer is the
peptide sequence and the more acidic is the pH medium.

P-720

Interplay of molecular and biophysical mechanisms in tu-
mor invasion
F. Marga1, B. Hegedus2, K. Jakab1, K. Timms3, G. Forgacs4

1Department of Physics, University of Missouri, Columbia, Mis-
souri USA, 2National Institute of Neurosurgery, Budapest, Hun-
gary, 3Department of Obstetrics, Gynecology and Women´s Health,
University of Missouri, Columbia, Missouri USA, 4Department of
Physics and Biology, University of Missouri, Columbia, Missouri,
USA

Tumor invasion requires the acquisition of migratory capacity by
the constituent cells, established through by the competition of
cell-cell and cell-matrix interactions. To study the contribution
of these factors, adhesive and invasive properties of nine human
brain tumors were investigated, using molecular and biophysical ap-
proaches. The biomolecular analysis entailed to measuring the ex-
pression level of N-cadherin (predominant cell adhesion molecule
in these cells), along with the mRNA level of proteins involved
in matrix degradation (i.e. matrix metalloproteases and their in-
hibitors). Biophysically, cell adhesion strength was quanti ed in
terms of surface tension, a physical parameter related to tissue
cohesivity, as well as through the surface morphology of three-
dimensional cell aggregates using scanning electron microscopy.
Strict quantitative correlation between the measured quantities (N-
cadherin level, tissue cohesivity. MMP level and invasive capac-
ity) was observed. We discovered striking variation in the invasive
patterns of the different tumors that can only be interpreted by the
competition of the measured factors.
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Dielectrophoreic behavior of erythroleukemia cells using
interdigital microelectrodes
M. M. Mohamed, T. E. Shalaby, H. A. E. M. Aggan, A. A. Nashat
Medical research institute Alexandria, Egypt

Dielectrophoresis is de ned as the lateral motion impared or un-
changed particles as a result of polarization induced by non-uniform
electric eld. It has been used to study cells and cellular alteration
accompanying physiological changes.
The aim of this work to report on the electrokinetic behavior ex-
hibited by human leukemia cells subjected to traveling electric eld
of frequencies ranging from 10 KHz to 1MHz using positive and
negative Dielectrophoreic forces generated by microelectrodes of
an integrated castelled design (Price et al 1988)
Material and methods: the dielectrophoreic behavior of ery-
throleukemic cells of ten patients with acute myeloid leukemia were
compared with erythrocytes behavior of ten healthy subjects of the
same age and sex.when non-uniform electric eld is created be-
tween microelectrodes, cells will redistribute themselves around the
electrodes. The formed pattern of the cells at various frequencies
was recorded microscopically.
Results: at low frequencies both normal and erythroleukemic cells
were moved away from the electrodes to the bay region forming tri-
angular shape. By raising the frequency of the elds, up to 100 KHz
normal erythrocytes collected at the tips of the electrode, while ery-
throleukemic cells change pattern at a frequency of 200 KHz to the
pearl chain form.
Conclusion: this method can be used to separate and manipulate
many types of bioparticles such as normal erythrocytes from ery-
throleukemic cells in these patients.

P-726

In uence of GSM electromagnetic eld on uidity of
mononuclear blood cells membrane
I. M. Miron1, I. Tita1, C. Posea2, T. Savopol1, M. Balea1

1Dept of Clinical Hematology and Neurosciences, Colentina Clin-
ical Hospital, Bucharest, 2University Hospital Bucharest, Transfu-
sion Dept

Introduction: The aim of this work is to determine if there is any
in uence on uorescence anisotropy of human mononuclear blood
cells by exposing to the GSM electromagnetic eld.
Materials and Methods: Plasma membrane uidity of the
mononuclear blood cells separated from fresh peripheral blood
with Ficoll-Hystopaque was assessed using the uorescence
depolarization of TMA-DPH. The irradiation parameters were:
microwave frequency 1,800 MHz, irradiation time 30 min, power
densities 48 mW/ cm2 (SAR=18 mW/g, Speci c Absorption Rate),
temperature 36.5 – 37.5 C, in the following sequence: 30 min
without irradiation, the next 30 min with GSM irradiation and 30
min after irradiation. We used 8 samples from one normal subject:
4 samples were exposed (E) and 4 samples were shamed exposed
(SE) to GSM radiation.
Results and Discussions: The membrane anisotropy slowly de-
creases in time. For those 4 couples of cells, E and SE, we noticed
that anisotropy of E cells decreases in time slower that anisotropy
of SE cells. The differences between normalized anisotropy of E
cells and SE cells are about 2.05%, (p=0.012) for the irradiation
period and about 3.05% (p=0.024) after irradiation period.
Conclusions: Our results show that 30 min of exposure at 1,800
MHz microwaves, (SAR=18mW/g) in uences mononuclear blood
cells membrane uidity.

P-725

Enhancement of ultrasonically induced cell damage by
phthalocyanines in vitro
K. Milowska, T. Gabryelak
Department of Genaral Bipohysics, university of Lodz, Poland

The study of ultrasound bioeffects and their mechanism is of fun-
damental importance. Biological effects of ultrasound are due to
one or a combination several factors. One of them are free rad-
icals, which are formed by pyrolysis of molecules present inside
collapsing cavitation microbubbles (such as H• and •OH) and sec-
ondary radicals formed in reaction between hydrogen and dissolved
molecules. In our study, we observed formation of ROS (reactive
oxygen species) after sonication with 1 MHz continuous ultrasound
at the intensities of 0.61-2.44 W/cm2. The role of the ultrasound
produced free radicals and other reactive oxygen species has been
implicated in the mechanism of sonodynamic treatment of cancer
(synergistic effects of chemicals and ultrasound). Furthermore, two
phthalocyanines (zinc and chloroaluminum) have been tested as po-
tential sonosensitizers for sonodynamic therapy. We investigated
the effect of ultrasound and phthalocyanines on carp erythrocytes,
as nucleated cell model. The erythrocytes were exposed to 1 MHz
continuous wave at the intensity of 2.44 W/cm2 in the presence
or absence of phthalocyanines. The in uence of phthalocyanines
alone was also examined. Ultrasound and phthalocyanines simul-
taneous exposure led to an increase in the level of hemolysis, lipid
peroxidation and osmotic fragility in comparison to ultrasound or
phthalocyanines alone. These results suggest that phthalocyanines
show sonosensitizing properties.

P-724

Alpha1-acid glycoprotein as marker of different diseases
A. S. Mikhailov, S. V. Konev
Institute of Biophysics and Cell Engineering, NAS Belarus

Alph1-acid glycoprotein (AGP) is acute phase protein which con-
centration is rapidly increased in different diseases including wide
spectra from tuberculosis to cancer. For diagnostics of these cases
the clinicists need fast and not time-consumed test of determination
of in ammatory markers in human blood. AGP consist of two parts:
protein and carbohydrate chains, which form a glycan core in gly-
coprotein. We developed a uorescent method of AGP determina-
tion in human blood using uorescent probe Quinaldine Red which
speci cally binds with AGP on cationic binding site of protein part.
Fluorescent measurements strongly correlate with IFA methods but
IFA is more expansive and need additional setups in clinical labo-
ratories. With close collaboration of Byelorusian Cancer Center we
measured more then 50 samples of patient’s plasma having breast
and lung cancer and concluded that our method is high sensitive
and adequate for all requirements. In case of breast cancer the con-
centration of AGP has increased ten-folds. In several patients we
did not observe increasing of AGP level but we detected increas-
ing of tryptophan uorescence we explained as the conformational
changes of AGP is following to the movement of Trp residues to the
inner pocket of protein part.
Thus we should take in consideration as concentration of AGP as
binding properties, which depend on conformational state of glyco-
protein.
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The in uence of S-palmitoylation on the surface proper-
ties of Lipids-protein monolayers
P. Na Nakorn, H.-J. Galla
Institute of biochemistry, Westfaelische Wilhelms-University
Muenster, Wilhelm-Klemm Str.2 48149 Muenster, Germany, e-
mail: gipa77@hotmail.com

SP-C is important for a dynamic adaptation of surface tension of
alveoli during the breathing cycle. SP-C facilitates the respreading
of lms from multilayers that have been formed during the compres-
sion. We are interested in the role of S-palmitoylation for the for-
mation of lipid-protein protrusions. In consideration of these fatty
acid chains may act as an anchor between two bilayers, identi ed
as protrusions.
Our experimental model systems are composed of phospholipids
(DPPC/DPPG 80:20 mol %) with SP-C or non-palmitoylated SP-C
(SP-Cup) or short SP-C (25 amino acid; SP-Cs). SP-Cup and SP-Cs
is either used to investigate the role of S-palmitoylation. Film bal-
ance technique, uorescence light microscopy (FLM) and scanning
force microscopy (SFM) have been used to investigate biophysical
properties and the topography of lipid-protein monolayers.
In the system SP-Cup is able to build up protrusion but with a
higher amount of protein. Whereas the shorter length of protein but
with palmitoylation (SP-Cs) needs less amount of protein compared
with SP-Cup to complete lung surfactant protein action. It showed
smaller LC/LE domains but in a same pattern of native in contrast
of SP-Cup. It means to support the idea that both -helical and
palmitoylation parts of SP-C are important for a role in multilayer
formation during the breathing cycle in pulmonary surfactant.

P-730

Primary effect of in uence of arti cial and natural elec-
tromagnetic elds on live organism
V. V. Musakhanyan1, A. S. Topchyan2

1Department of Medical, biological physics and informatics, yere-
van state medical university, 2Department of propaedeutics of inter-
nal diseases, Yerevan State medical university

Despite the modern development of the theory of electromagnetic
elds interaction both in Classical and Quantum Electrodynamics,

a world-wide opinion exists that the theoretical explanations of in-
uence of natural and arti cial electromagnetic elds on live organ-

isms is impossible.
The explanation of the mechanism of this in uence is vitally impor-
tant owing to the development of new electronic devices working in
different frequency ranges.
It is shown that the application of newly developed procedure of
shutting-on of interaction of charged particles with electromagnetic
elds enables one to explain their in uence of live tissue by orig-

ination of macroscopic polarization currents due to the joint ac-
tion of electric and magnetic components of electromagnetic waves.
The greatest currents originate in the case of resonance between
the proper frequencies of the medium and external electromagnetic
elds. Thus, the experiments to measure these polarization currents

may give one the information about dangerous frequency ranges
and they should be excluded during construction of all electronic
devices.

P-729

A method for quantifying the insulin effect on ROS pro-
duction by human neutrophils
L. S. Munteanu, A. Dinu
Carol Davila University of Medicine and Pharmacy, Bucharest, Ro-
mania

Neutrophils (PMNLs) play an important role in a variety of phys-
iological and pathological processes (such as host defence, postis-
chemic reperfusion damage). During phagocytosis of microbial in-
truders, neutrophils increase their oxygen consumption (the "respi-
ratory burst") through the activity of an NADPH-oxidase that gen-
erates superoxid anion (O2 ) and hydrogen peroxide (H2O2). The
primary products (superoxide anion and hydrogen peroxide) gen-
erated by NADPH-oxidase are not suf ciently reactive to account
for the bactericidal effects; however, these oxygen species give rise
to yet other reactive oxygen species (ROS) that are strongly anti-
microbial.
In our work, we investigated the effect of insulin on ROS produc-
tion by normal human neutrophils. The neutrophils were stim-
ulated with opsonized zymosan, fMLP (formyl-methionyl-leucyl-
phenylalanine) and PMA (phorbol-myristate-acetate) and incubated
for 30 minutes with different insulin concentrations (0-50 µU/ml).
For measuring ROS production, we used luminol-ampli ed chemi-
luminescence assay. We observed that the ROS production depends
on insulin concentration: higher and lower concentrations than the
physiological ones decrease ROS production. This is indirect evi-
dence that the insulin may modulate the ROS production by normal
human neutrophils through insulin receptors.

P-728

Nerve regeneration in rat spinal cord, a biophysical ap-
proach
S. Mousavidoust, H. Mobasheri
Institute of Biochemistry and Biophysics, University of Tehran, PO
Box 13145-1384, Tehran, Iran

Injury to spinal cord is devastating and is very dif cult to be mon-
itored at cellular and molecular level in vivo. There are several
types of spinal cord injury (SCI) mainly involving contusion and
compression injuries, which disrupt nerve membrane structure and
function.
Here, we are trying to employ different factors effective enough to
promote nerve membrane fusion in order to restore the physiochem-
ical condition of cytoplasm and also to reconstruct microtubules
networks. Changes in axonal conduction properties of spinal cord
was studied after an experimental compression injury. The experi-
ment is conducted on rat and in a sucrose gap chamber where the
effects of speci c lipids, known to be able to reinitiate lipid bilayer
formation due to their particular phase transition characteristics, are
tested. The membrane healing recovery is monitored electrophys-
iologically by means of the recovery of the amplitude of the com-
pound action potential (CAP) produced. In this report we further
evaluate the biophysical nature of the nerve conduction, the com-
bined effects of PEGs (polyethanol glycol), effects of electromag-
netic eld believed to further establish the appropriate molecular
arrangement.
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Study of the cells properties using optical tweezers and
dielectrophoresis
D. Pietreanu1, E. Papagiakoumou2, E. Kovacs1, T. Savopol1,
M. Radu1, M. Makropoulou2, A. Serafetinides2
1Carol Davila Medical University, Bucharest, Romania, 2National
Technical University, Athens, Greece

In this paper a method for studying optical and dielectrical cells
properties using equilibrium between dielectrophoretic and optical
force acting on the cell will be presented and discussed. We use red
blood cells, a dielectrophoretic chamber with planar electrodes and
a laser diode, operating at 830 nm, based optical tweezers. The
analytical method for determination of dielectrophoretic force is
based on Green s theorem; numerical calculations are made with
the software program Mathematica 5.0. A red blood cell is trapped
in the optical tweezers at the maximum laser power. After that an
electrical eld is applied between the electrodes and thus a dielec-
trophoretic force is exerted on the particle. The power of the laser
is decreased very slowly until the cell is pulled out from the trap.
At that moment the optical force is equal to dielectrophoretic force
which can be theoretically calculated. This procedure is repeated
for different amplitudes of the electric eld , and the optical force is
graphically represented as a function of laser power. The technique
of force equilibrium allows the investigation of dielectrical and opti-
cal parameters at single cell level such as Claussius Mossotti factor
as well as modi cations of one of these parameters in pathology or
under the action of external agents.

P-735

Methods of diagnostics and compliancies biological and
psychological ages
O. A. Panchenko, U. E. Liakh, V. O. Panchenko, M. V. Philipenko
Donetsk state medical university by M.GORKIY

Objective: licvidators consequence of the Chernobyl incident with
hipertonic disease II-III st. 35 persons – the 1st group, with pep-
tic ulcer of the belly and duodenum 6 persons – the second group,
with hypertonic disease II-III st. and peptic ulcer of the belly and
duodenum-18 persons – the third group.
Methods: express-method of the determination of the biological
age and pictures of health person by change factors electrocinetic
potential imcleas of cheekis epithelial hutches, the test "Psycholog-
ical age of the person".
Results: beside all observed biological age younger chronologi-
cal, on the most difference in 1st group -11 years; in all group
of the observation is noted correspondence to psychological and
passport age. In second group psychological age exceeds passport.
By comparing relative factors mainly this group form the licvida-
tors consequence of the Chernobyl incident-67.8 %. "Sound" cate-
gory, where biological age corresponds to passport, in comparison
with - licvidators consequence of the Chernobyl incident-25.4%. In
greater degree of the detour from rates is revealled in group liquida-
tor, mainly "mentally senior" - 28.8%.
Conclusions: called on study shows that biological age - licvidators
consequence of the Chernobyl incident in greater degree is deviate
from age rate aside reductions, but psychological age - increasing
that is conditioned presence plural psychosomatic pathology, stress-
ful in uence of the catastrophe, action ionizing radiations.

P-734

Behavior of myosin light chains in hibernation: the clue
to mechanism of human cardiomyopathies
D. A. Osipova1, Y. N. Khalina1, S. N. Udaltsov2,

Z. A. Podlubnaya1

1Institute of Theoretical and Experimental Biophysics RAS,
Pushchino, Russian Federation, 2Pushchino State University,
Pushchino, Moscow Region, 142290, Russian Federation

In norm, cardiac myosin contains speci c isoforms of light chains
(LC) in atria (ALC1, ALC2) and in ventricles (VLC1, VLC2). Ear-
lier we registered the appearance of 30-70% ALC1 in human ven-
tricles at early stages of dilated cardiomyopathy (DCM) but not at
terminal stage. Functional sense of such a change of LC1 compo-
sition in DCM we tested using the hibernation of ground squirrels
as a nature model of reversible suppression of heart function. In
ventricles of awaking animals we revealed the appearance of ALC1
up to 30%. These isoform changes lead to the increase of actin-
activated ATPase activity of myosin that promotes rapid recovery
of heart function. In atria of hibernating squirrels we found 30-60%
VLC1, not typical for atria of active animals. As enzymatic activity
of atrial myosin higher than that of ventricular one, the replacement
of ALC1 by VLC1 upon hibernation (like situation in tetralogy of
Fallot) may be aimed at reversible decrease of contractile activity
that is necessary in this period. Thus the comparative studies of hi-
bernation and cardiac diseases help to understand molecular mecha-
nisms of pathology and to choose the approach for their diagnostics
and treatment.
Work is supported by RFBR grants 04-04-48599, 04-04-97305 and
grant “Universities of Russia” 11.01.462.

P-733

Mössbauer spectroscopy of iron containing proteins dur-
ing molecular diseases
M. I. Oshtrakh
Division of Applied Biophysics, Ural State Technical University –
UPI, Ekaterinburg, 620002, Russian Federation

Iron containing proteins play vitally important role in biological
systems. It is well known that several diseases, so called molecular
diseases, are caused or accompanied by the synthesis of anomalous
biomolecules or any other protein biosynthesis disturbance. Some
pathological states of the body are caused by environmental factors
that may effect on the biological molecules. The iron electronic
structure may re ect some structural changes in iron containing
proteins related to pathological processes. In this case Mössbauer
spectroscopy can be used as the most sensitive tool to study the
iron electronic structure. This review considers the results of Möss-
bauer spectroscopic studies of hemoglobin, ferritin and hemosiderin
during several molecular diseases such as hemoglobinopathies, iron
overload diseases, leukemia as well as hemoglobin during effect of
radiation and chemicals. Mössbauer hyper ne parameters charac-
terized variations of the iron electronic structure in proteins result-
ing from protein destruction or structural changes during patholog-
ical processes. These data may be useful for additional analysis of
diseases at the molecular level.
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Rod-like cells orientation in alternating electric eld – a
theoretical study
M. Radu
Carol Davila University of medicine and pharmacy, Bucharest, Ro-
mania

The orientation of rod-like cells in alternating electric eld was the-
oretically studied. The interfacial polarization induced by a ho-
mogenous alternating electric eld determines the orientation of
elongated cells either parallel or perpendicular to the eld lines in
function of the eld frequency. The theoretical model presented in
this paper takes into account the geometrical and electrical param-
eters of the cell (size, membrane and cytosol conductivity and per-
mittivity). The torque rotating the polarized cell was calculated and
the reorientation frequency vs. electric conductivity of the external
medium (the electro-orientation spectrum) was derived. Focusing
the model on photoreceptor outer segment behavior in alternating
electric eld, the disc stack electric properties were considered. The
orientation spectrum seems to be very sensitive to membrane per-
mittivity and cytosol conductivity. The last parameter limits the
range of external conductivity in which the reorientation can be ob-
served. Also, the spectrum is drastically changed by the width of
interdiscal space. Enhancing the membrane permeability (feature
of damaged cells) induces a decrease of the internal conductivity.
This determines a sharp change in the orientation behavior of cells
in low conductive media. We consider that these results can be used
in future studies for developing non-invasive methods to analyze the
rod-like cells viability.

P-739

Potential inhibitors of Staphylococccus aureus bi-
components gamma-hemolysins
C. Potrich1, C. Bachmeyer1, G. Prévost2, I. Mancini3,
G. Menestrina1, M. Dalla Serra1

1CNR-ITC IBF at Trento (Italy), 2Inst. Bactériologie, UPRES EA-
3432, Strasbourg (France), 3Dept. of Physics, University of Trento
(Italy)

S. aureus is one of the major pathogens isolated in hospitals and
is responsible for numerous infections. Such infections are particu-
larly dangerous when bacterial strains resistant to antibiotics are iso-
lated. One possible approach that might overcome multi-resistance
and avoid the selection of new resistant strains is to diminish vir-
ulence of bacteria by blocking their secreted toxins. Common vir-
ulence factors of the pathogenic staphylococcal strains are in fact
a group of secreted toxins (Hlg, Luk) which attacks host defence
cells, thus reducing the immune response of the host. We studied the
structure and charge correspondences between toxins and various
molecules well tolerated by humans, selecting a panel of about 30
molecules which potentially could interfere with the pore function.
We analyzed their ability to block the gamma-hemolysins activity
on red blood cells (RBC, both human and rabbit), cultured cells
(RAJI) and planar lipid membranes (PLM). The most promising
class of molecules is calixarenes as resulted from all the techniques
employed in this study. In particular, about 6 µM of 4-sulfonic
calix(6)arene can reduce of 50% the hemolytic activity of 12 nM
HlgA/HlgB on HRBC. By using PLM experiments we found that
calixarenes prevent the opening of new pores possibly by blocking
the oligomerization of the toxins, while the block of the preformed
pore seems to be to reject. Sponsored by PAT, project “Stawars”.

P-738

The Human transcription/DNA repair factor TFIIH:
from Structure to Clinics
A. Poterszman, B. Kieffer, P. Schultz, F. Coin, M. Vitorino, F. Be-
dez, A. Jawhari, M. Uhring, J.-M. Egly, D. Moras
IGBMC, UMR7104, 1 rue Laurent Fries BP 10142

Transcription factor IIH (TFIIH) is one of the best studied basal
transcription complexes and is involved in the transcription of prac-
tically all mRNA-coding genes as well as in DNA repair. TFIIH is
a multi-protein complex composed of 10 subunits, three of which
posses enzymatic activities: cdk7, a cyclin-dependant kinase and
the two helicases XPB and XPD whose function is to unwind DNA
at the transcription start site in the context of transcription initi-
ation or in the vicinity of the lesion in the rst steps of the nu-
cleotide excision repair reaction. In human, mutations in the two
helicases as well as in the newly discovered p8/TTD-A subunit are
directly incriminated in genetically inherited diseases such as Xero-
derma Pigmentosum, Cockayne Syndrome or trichothiodystrophy.
We have obtained the 3D envelope of Human TFIIH [1] by electron
microscopy and have determined either by X-ray crystallography
of RMN the atomic structures of isolated modules or subunits [2,
3]. These data provide a structural framework to analyse the func-
tion of TFIIH in transcription and/or DNA repair and to discuss the
consequences of mutations observed in patients.
[1] Schultz,P, et al. (2000). Molecular structure of human TFIIH.
Cell 102(5):599-607.
[2] Gervais,V, et al. (2004). TFIIH contains a PH domain involved
in DNA nucleotide excision repair. Nature Structural & Molecular
Biology 11(7):616-622.
[3] Vitorino et al. in preparation.

P-737

He-Ne light transmission through a suspension of red
blood cells
C. V. L. Pop, I. Turcu, S. Neamtu
National R&D Institute for Isotopic and Molecular Technologies,
P.O.Box 700, 400293 Cluj-Napoca, Romania

The total attenuation of light by a dilute suspension red blood cells
(RBCs) has traditionally been used to study RBCs extinction cross-
section. The measured transmitted light intensity is a mixture con-
taining unscattered and scattered photons. Since scattering intro-
duces a systematic error in the measured values, we have make use
of several detecting devices: a He-Ne laser coupled with a high res-
olution CCD camera or a photodiode, respectively and a UV/VIS
spectrophotometer, trying to avoid the scattering component.
The collimated transmission is measured in the far eld domain
with the CCD camera and the photodiode by capturing the light in
a small range of angles centered on the laser beam. If the measure-
ments are performed at several meters away from the sample, the
scattered component decrease and its relative contribution is drasti-
cally diminished. The intensity of the collimated light is determined
by tting the measured light distributions with a Gaussian function
for plus a constant offset CCD camera, or is given by the mean pho-
tocurrent if the light is captured by the photodiode.
The best results are obtained using the CCD camera. The photocur-
rent detection is affected by the small far eld scattered light back-
ground while for UV/VIS measurements the scattering contribution
can attain almost 20% in the haematocrit ranges of maximum scat-
tering ef ciency.

P-736

– Biophysics and Disease –
Posters

Neue Datei AV.indd   Abs1:769Neue Datei AV.indd   Abs1:769 06.09.2005   10:28:1506.09.2005   10:28:15



770

Physicochemical characterization and endotoxic activity
of synthetic monophosphoryl analogues of lipid A
U. Seydel1, K. R. Myers2, D. A. Johnson2, J. Andrä1, J. Howe1,

M. Müller1, P. Garidel3, K. Brandenburg1

1Forschungszentrum Borstel, LG Biophysik, Borstel, Germany,
2Corixa Co. Hamilton, Mo, USA, 3Martin-Luther-Universität,
Halle, Germany

It is known that variations in the lipid A moiety of endotoxically
highly active lipopolysaccharide (LPS) from enterobacteria may re-
sult in dramatic changes in bioactivity. For example, the removal of
only one acyl chain in Escherichia coli-type hexaacyl lipid A causes
a reduction of cytokine induction in human mononuclear cells by 2
to 3 orders of magnitude. In this way, well-directed reduction of
the toxic effects of LPS may lead to the development of lipid A-like
compounds for clinical use as immunomodulators.
We have performed a physicochemical study on various synthetic
diglucosamine phosphate or aminoalkyl glucosamine phosphates
with six acyl chains and systematic variations in their lengths and
have correlated the data to results in biological test systems. The
measurements comprise the determination of the gel to liquid-
crystalline phase transition of the acyl chains via FT-IR ans DSC,
the aggregate structure of the compounds as found by synchrotron
radiation SAXS, their intercalation into target phospholipid lipo-
somes induced by the LPS-binding protein LBP, and their ability to
induce tumor necrosis factor- in human mononuclear cells.The re-
sults show characteristic variations of the aggregate structures par-
allel to the differences in biological activity. In contrast, the acyl
chain melting behavior does not correlate directly with the biologi-
cal data except for a modulating effect.

P-743

Dyslipidemic patients thrombocytes membrane uidiy
T. Savopol, M. Carsote, E. Kovacs
Carol Davila Medical and Pharmaceutical University, Biophysics
and Cell Biotechnolohy Dept., POB 15-181, Bucharest, ROMANIA

Platelets are cell fragments in the blood that play an essential role in
blood clotting and wound repair; they can also activate certain im-
mune responses. Platelets are formed in the red bone marrow, lungs,
and spleen by fragmentation of very large cells known as megakary-
ocytes. In this work we report a very strong dependency of the blood
platelets membrane uidity (as measured by uorescence depolar-
ization) on the low density lipid (LDL) content of blood plasma.
Correlations are made with other blood parameters associated with
different pathologies.
Heparinized blood was collected from both healthy and hyper-
lipidemic patients. Apyraze (an ADP-ase) was added in order to
block platelet aggregation. Samples were diluted 4 times in HBSS
(Hank’s balanced salt solution) and centrifuged. The pellet was re-
suspended in HBSS at a cell concentration of 250000 PLT/mL.
An aliquot of 1.5 mL was transferred into a uorometer cuvette and
5 µL of TMA-DPH 4 mM in DMF was added under agitation and
uorescence anisotropy (r).

A pronounced decrease in uorescence anisotropy is observed,
which corresponds to an increase in membrane uidity.
Our study reveals that an important physical property of platelet
membrane such as membrane uidity is indeed affected by hyper-
lipidemia. Subsequent studies are necessary to establish correla-
tions between this parameter, functionality of platelets and conse-
quences on cardiovascular disease and atherothrombotic events.

P-742

Pathogenesis of COPD (Chronic Obstructive Pulmonary
Disease) with Hemorheology, Lipid Peroxidation
D. Saribal, M. C. Akyolcu, A. Kacakci, S. Toplan, M. Ercan, B. Ay-
demir
Istanbul University, Cerrahpasa Medical Faculty, Department of
Biophysics,Turkey

Chronic obstructive pulmonary disease (COPD) is accompanied
with both airway and systemic in ammation and oxidative stress.
The purpose of this study was to assess the serum concentrations of
trace elements that act as a component of oxidative stress in COPD
patients. 10 ml blood and 4 ml EDTA added blood were drawn from
patiens. Serum concentrations of iron (Fe) ,copper (Cu) and zinc
(Zn) were determined using atomic absorption spectrophotometer
(AAS-680 SHIMADZU). Relative viscosity was measured in Hark-
ness Capillar Viscometer. Plasma viscosity values determined rel-
ative to the viscosity of pure water. The lipid peroxidation product
malondialdehyde (MDA) and superoxid dismutase (SOD) in serum
samples were measured spectrophotometric methode(UV-VIS-160
A) in terms of TBARS (thiobarbituric acid reactive substances). The
results of this study indicate that there are alterations in serum con-
centrations of trace elements in COPD patients, suggesting that they
may play a role in the pathophysiology of this disease by virtue of
their role in oxidative stress. : As a result of present study it may
be concluded that alterations in trace elements and plasma viscosity
may be indicator of the COPD.

P-741

Interaction between model membranes and the anti
apoptotic domain BH4
M.-A. Sani2, G. Gröbner2, E. J. Dufourc1

1UMR 5144 MOBIOS, CNRS-Université Bordeaux 1, IECB,
33607 Pessac Cedex, France, 2Department of Biophysical Chem-
istry, Umeå University, SE-901 87 Umeå, Sweden

Cell regulation via programmed cell death is an essential part of life,
enabling the body to control its cell population. If this tight regu-
lation fails, pathological cells can escape their fate thereby causing
lethal diseases. The origin of these diseases seems to be a serious
distortion of the interplay between pro- and anti-apoptotic factors.
Pro-apoptotic proteins such as Bax have a similar overall structure
except for the BH4 domain.
We therefore synthesized the BH4 domain of the Bcl-2 protein
[Khemtemourian, Sani et al., J. Pep. Science, (2005) in press]
to investigate the nature of its interactions with membrane mod-
els. Using circular dichroism, the peptide is shown to adopt a he-
lical structure in the TFE and is disordered in water. Addition of
vesicles (MLVs) leads to a transitional helix conformation that -
nally results in a -sheet conformation. Interestingly, when BH4 is
pre-incorporated in membranes, it already adopts a -sheet struc-
ture. Using acyl chain perdeuterated DMPC, 2H NMR revealed
cholesterol-like action of the pre-incorporated peptide on MLVs.
External addition of BH4 seems to adopt an intermediate state be-
tween free and membrane-inserted state.
This effect could give a new insight of the anti-apoptotic role of the
protein Bcl-2.
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Synthesis and labeling of ferrite magnetic nanoparticles
for novel diagnostic applications
P. Singh
Biophysics and EM Section, IVRI,Izatnagar-243122, UP, India

It is becoming increasingly evident that magnetic nanoparticles are
a powerful and versatile tool in medicine and biology. More re-
cently, ultrasensitive and rapid magnetic immunoassay techniques
are being developed in which the ne magnetic particles were used
as labels for antibodies. Antibody tagged magnetic particles were
reacted with their antigen, this bound antibody-antigen complex ad-
sorbed on the solid phase, aligned with magnetic eld and remanent
signal is measured by sensitive magnetometer.
The magnetic nanoparticles (Mn0 5Zn0 5Fe2O4 ferrite) were syn-
thesized by citrate precursor method. X-ray diffraction pattern of
ne particles showed the formation of cubical spinel structure. The

SEM micrographs of magnetic nanophase materials were recorded
on Jeol 840A SEM, showed spherical, irregular shape particles of
size in 20-100 nm range. The ferrite particles obtained by citrate
method is small and provide greater exibility with grain size and
size dependent properties. The magnetic particles were coated with
bovine serum albumen (BSA) in phosphate buffered saline and with
PEG. Monoclonal antibodies against PPR virus in icting animals
are to be coupled with activated magnetic nanobeads. MAB labeled
beads will be used for sensitive and rapid detection of respective
antigen/ microorganism/ biomolecules.

P-747

Electroporation enhances radiation and drug induced
toxicity in murine cancer cells
P. Shil1, P. B. Vidyasagar2, K. P. Mishra1

1Radiation Biology and Health Sciences Division,Bhabha Atomic
Research Centre,Mumbai- 400085, INDIA, 2Department of
Physics, University of Pune, Pune 411007, INDIA

Electroporation is a biophysical technique that involves transient in-
crease in the cell membrane permeability due to the application of
high voltage electric pulses of short duration. The major challenges
in cancer treatment involve the development of radio-resistance and
chemoresistance in cancer cells and strong side-effects of the anti-
cancer drugs. To overcome these problems, a search for achieving
improved treatment protocols is necessitated. In the recent years,
cell membrane has been considered as the common target for radia-
tion and electroporation. The present study investigated the effects
of combined treatment of the radiation and /or drugs with electro-
poration on cancer cells both in vitro and in vivo. The square wave
electric pulse generator used in this study was designed, developed
and fabricated in the authors’ laboratory in BARC. In vitro studies
have revealed signi cantly enhanced cytotoxicity when Ehrlich As-
cites Carcinoma (EAC) cells were treated with ã-irradiation in com-
bination with square wave electric pulses. Studies also revealed the
enhanced apoptosis in EAC cells when drug was applied in combi-
nation with electric pulses. In vivo studies were performed using the
murine brosarcoma as the model system. Measurement of tumor
growth indicated signi cant growth delay in case of tumors treated
with radiation and /or drug together with electric pulses. The results
are promising and suggestive of possible applications in clinics.

P-746

Crystal structure of Fab fragment of an anti-factor IX
antibody 10C12
X. Shi, C. Bian, X. Ye, M. Huang
State Key Laboratory of structural Chemistry, Fujian Institute of
Research on the Structure of Matter, Chinese Academy of Sciences,
Fuzhou, China

Regulated binding of blood coagulation factors onto membrane sur-
face plays important roles in all stages of blood coagulation cascade,
including initiation, ampli cation, termination and regulation. Vi-
tamin K-dependent blood coagulation factor, including factors VII,
IX, X, prothrombin, factors C and S, contains a carboxyglutamic
acid-rich (Gla) domain at its N-terminal region. In the presence of
calcium ion, Gla domain is folded with calcium ions packed at its
core and a hydrophobic patch exposed to solvent. Gla domain is
thought to be the major anchoring point for blood coagulation fac-
tor to bind to membrane surface. 10C12 is a conformation-speci c,
calcium dependent anti-Factor IX antibody, which is directed at
the calcium-stabilized Gla domain and interferes with factor IX-
membrane interaction. 10C12 was found to strongly inhibit tenase
function and factor IX’s binding on endothelial cells and has been
demonstrated as an effective anti-coagulant in attenuating thrombo-
sis in several different animal models. We report here the crystal-
lization and structure of the Fab fragment of 10C12. The 10C12
Fab crystallizes in tetragonal space group with unit cell parame-
ters a=159.609Å, b=159.609Å, c=65.366Å. The crystal diffracted
to resolution of 3.5Å, and provided conformation of its CDR re-
gion.

P-745

In-vivo proton MRS of brain in children with malnutri-
tion
U. Sharma1, R. Seth2, V. Kalra2, N. R. Jagannathan3

1Departments of NMR, India Institute of Medical Sciences, New
Delhi, India, 2Paediatrics, India Institute of Medical Sciences, New
Delhi, India, 3All India Institute of Medical Sciences, New Delhi,
India

In-vivo proton MR spectroscopy at 1.5 T has been used to evalu-
ate the effect of protein energy malnutrition on brain metabolism in
children with chronic malnutrition (n=18, age 4-12 years both prior
to and after three to six months of nutritional rehabilitation) and age
matched healthy controls (n=15). Among malnourished children 13
had normal, 4 had dull normal and one borderline IQ. Interestingly,
similar NAA/Cr and Cho/Cr ratios were observed between malnour-
ished and control children in the frontal lobe, cerebellum and basal
ganglia. Although, malnourished subjects showed a weight gain of
1.5-4 kgs after nutritional rehabilitation but no change in metabo-
lite ratios was observed compared to controls. Malnutrition is asso-
ciated with reduction in the number of neurons and demyelination
but our results reveal that malnutrition does not have major effect on
brain metabolites and hence reinforces the concept of brain sparing
at the molecular level in the late onset of chronic malnutrition.
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Comparison of cachaça and rum response to ionizing ra-
diation
M. D. Souza1, N. L. del Mastro1, D. W. Franco2

1Center of Radiation Technology, Institute of Nuclear and Energy
Research, Sao Paulo, 05508-000, brazil, 2Department of Chemistry
and Molecular Physics, Institute of Chemistry of Sao Carlos, Uni-
versity of Sao Paulo, Sao Carlos, 13560-970, Brazil.

The irradiation process is presented as an alternative technique in
food preservation. “Cachaça”, a sugar cane spirit is a genuine
Brazilian product from sugar cane. This research presented the
comparison of gamma radiation effects on Brazilian spirit and rum
(a similar distillated) irradiated with 0; 150, 300Gy, by means of
gas chromatography, pH, Brix and color measurements. The re-
sults showed that there was an increase in the acetaldehyde, esters,
higher alcohols concentration and Brix scale and a decrease in pH in
the irradiated samples re ecting a quality improvement. Also, the
content of acetaldehyde, esters, higher alcohols, Brix as well as pH
presented high correlation with the radiation dose for both cachaça
and rum.

P-751

Crystal Structure of a dimerized plant defensin at atomic
resolution
X. Song2, Z. Zhou2, Z. Wei2, Y. Wang1, X. Li2, W. Gong1

1National Key Laboratory of Biomacromolecules, Institute of
Biophysics, Chinese Academy of Sciences, Beijing, 100101,
P.R.China, 2School of Life Sciences, University of Science and
Technology of China, Hefei, Anhui, 230026, P.R.China

Plant defensins play an essential role in the rst-line defense system
of plant against microbial attack. SPE10 is a novel antifungal plant
defensin isolated from Pachyrrhizus erosu, which exhibit inhibitory
activity against several crop-pathogenic fungi. The crystal struc-
ture of SPE10, containing 771 non-hydrogen protein atoms and 242
water molecules in an asymmetric unit, has been determined using
direct method at an atomic resolution of 0.98Å. The ultrahigh res-
olution of the experimental diffraction data permits analysis of the
structure at atomic level and for the rst time a description of water
molecules in detail. Comparison of SPE10 with several other de-
fensins or defensin-like peptides revealed some unique characters of
SPE10, providing deeper insight into the possible sites involved in
speci c receptor binding. As the rst crystal structure, the packing
of SPE10 in crystal also indicates a possible mode for interaction of
plant defensin toward membrane.

P-750

Interaction of pyridinium bis-retinoid (A2E) with bilayer
lipid membranes
E. A. Sokolenko1, V. S. Sokolov1, A. V. Sokolov1,
O. A. Finogenova1, A. E. Dontsov2, M. A. Ostrovsky2

1Frumkin Institute of Electrochemistry RAS, Leninsky prosp., 31,
b.5, 119071, Moscow, RAS, Russia, 2Emanuel Institute of Bio-
chemical Physics RAS, Kosygina str, 4, 119991, Moscow, Russia

Destruction of the rethinal pigment epithelial cells due to accumula-
tion of pyridinium bis-retinoid (A2E) is a cause of age-related mac-
ular degeneration. To test its membrane-toxic effect, the interaction
of A2E with bilayer lipid membranes (BLM) was studied. Incorpo-
ration of charged A2E molecules into membranes was detected as
a change of either -potential of multilayer liposomes or boundary
potential of BLM. It was shown that presence of up to 25 mole % of
A2E in the bilayers from saturated PC did not decrease their stabil-
ity. The illumination of BLM from unsaturated PC with A2E caused
its damage, probably due to oxidation of these lipids by singlet oxy-
gen generated by excited molecules of the pigment. However, this
effect was very weak compared to the effect of known photosensi-
tizers. It was found from measurements of boundary potential of
BLM that exposure of A2E to light leads to its transforming into
at least two products. One of them is epoxy-A2E, which, being
hydrophilic, moves from the membrane into water solution, another
one is a non- identi ed hydrophobic substance. The self degradation
of A2E under illumination can explain its weak phototoxic effect.

P-749

Development of DNA Biosensor for detection of 3-
nitrobenzanthrone (3-NBA) and its metabolites by SPR
and QCM technology
R. P. Singh, S. Arya, P. R. Solanki, B. D. Malhotra
BECPRL, NPL, New Delhi-110012, India

The 3-nitrobenzanthrone is a very strong bacterial mutagen, present
in airborne particulate matter and diesel exhaust, which is well
known to induce tumours in animals and is suspected of being
mutagenic and carcinogenic in humans. Further, human NADPH:
P450 reductase and several isoforms of cytochrome P450, includ-
ing 2B6, 2D6, 1A1 and 1A2, contribute to the metabolic activation
of 3-NBA. Besides this, the cell lines that express different human
metabolising enzymes have been tested and showed high genotoxi-
city and carcinogenicity of 3-NBA and its metabolites.
On the above reported evidences, we have synthesized 3-NBA
chemically in our laboratory by its parent compound benzanthrone
(BA) and its purity checked by HPLC (80-90%) and to be char-
acterized by UV-VIS, FTIR, Mass, and NMR for target pollu-
tant/carcinogen and then immobilize ssDNA and dsDNA separately
on bare gold disk for SPR (Echo Chemie) and Au-Cr crystal for
QCM (RQCM, Maxtek, Inc) as probe to detect DNA damage in the
form of SPR signal for real time quantitation of DNA as well as
mass transfer of DNA in the form of impendence measurement are
in progress. Finally fabricate to develop DNA biosensor to detect
the toxicity of 3-NBA by recently accepted SPR and QCM technol-
ogy in biomedical sciences.
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Study of cellular photodamage by ow cytometer after
photodynamic therapy on tumor cell line G361
M. Tomecka1, H. Kolarova1, P. Dzubak2, R. Bajgar1, J. Macecek1,
P. Nevrelova1, K. Tomankova1

1Dpt. of Medical Biophysics, Faculty of Medicine, Palacky Uni-
versity in Olomouc, Hnevotinska 3, 775 15 Olomouc, Czech Re-
public, 2Lab. of Experimental Medicine, Clinic of Pediatry, Faculty
of Medicine, Palacky University in Olomouc and Faculty Hospital
in Olomouc, Czech Republic

Photodynamic reactions play important role in processes proceeded
in live organisms. It can also be used as suitable treatment tool of
cancer diseases.
The purpose of this study was to assess whether PDT induces apop-
tosis in tumour cell line G361 by using ZnTPPS4 sensitizer and
construction of an alternative source of radiation with luminescent
diodes (LED). Quantitative analysis was performed by ow cytome-
ter. In our study we used as a uorescence probe propidium iodide
(PI) and Annexin V-FITC Apoptosis Detection Kit (AVADK). Con-
trol dishes with G361 cells were exposed to 10 µM camptothecin
for 12 hours. Other dishes with ZnTPPS4 were irradiated by LED
light source. The cells were treated with the PI and AVADK and
analyzed by ow cytometry.
The optimum radiation dose was determinated at 15 J.cm 2. Early
apoptosis was evaluated by AVADK and observed 15 - 17 hrs after
PDT. 87 % of dead cells were observed 24 hours after PDT treat-
ment.
[This work is supported by the grant project of the Ministry of Edu-
cation FRVS No. 552/2005 and MSM 6198959216.]

P-756

ErbB2 signalling in trastuzumab resistant and sensitive
cell lines: effect of molecular environment
J. Szöllösi, P. V. Nagy, G. Vereb
Dept. of Biophysics and Cell Biology, University of Debrecen,
Hungary

ErbB2 is frequently overexpressed in breast and other cancers.
Trastuzumab (TR), a humanized antibody against ErbB2 was intro-
duced into clinical practice but was found to have bene cial effect
only in 40% of ErbB2 positive breast tumors. Our hypothesis is
that expression levels of ErbB kinases, their interactions and activity
within multimolecular complexes and their lipid environment could
determine the outcome of ErbB2 directed therapy. Flow cytometric
FRET and CLSM measurements on TR resistant (JIMT-1, MKN-7)
and sensitive (SKBR-3, N-87) cell lines revealed colocalization and
molecular proximity between beta1-integrins and ErbB2, as well
as their association with lipid rafts. A weak functional interaction
between ErbB2 and 1-integrin (BI) and the fact that ErbB2 did
not co-patch with BI upon crosslinking imply that ErbB2 and BI
de ne two functionally distinct molecular association. Although
TR-sensitive cell lines expressed more ErbB2 and fewer BI on their
surface than their resistant counterparts, this nding probably does
not explain the TR resistant phenotype due to the weak interac-
tion between BI and ErbB2. It is proposed that in the resistant cell
line active ErbB2 homodimers that bind TR with high af nity are
scarce, and proliferation may may be driven by other ErbB kinase
dimers such as the ErbB2-ErbB3 heterodimer. Our results imply
that the true signi cance of the expression pro le of proteins in-
volved in oncogenesis can only be understood after characterizing
their molecular interactions.

P-754

Effect of 50 Hz magnetic elds on yeasts Saccharomyces
cerevisae
L. Strašák1, L. Fojt2, I. Slaninová3, V. Vetterl1
1Institute of Biophysics, Academy of Sciences of the Czech Re-
public, Brno, 2Centre of Biophysics, Masaryk University, Brno,
3Faculty of Medicine, Masaryk University, Brno

A 50 Hz magnetic eld effect on the growth of yeasts Saccha-
romyces cerevisae was studied. The cylindrical coil induced mag-
netic elds with inductions B up to 10mT. Duration of exposure
varied up to 24min. Exposure took place at laboratory temperature
(20-23 C) and the air ventilator maintained the temperature at the
place of sample. We measured growth curves of yeasts in broth by
spectrophotometer and the number of CFU (colony forming units)
on solid soil. We found that magnetic eld decreases the number
of yeasts in broth, and slowed their growth down. The effect was
stronger for stronger magnetic eld inductions and for longer dura-
tion of exposure. On the other hand, only small decrease in compar-
ison with control appeared during exposure on solid soil. It seems
that the effect depends on the biological age of yeast culture. We
observed bigger magnetic eld effect after exposure in early stage
of evolution of yeasts.
This work was supported by Grant Agency of Czech Academy of
Sciences No.S5004107.

P-753

Clinical proteomics : characterization and structural
studies of new proteins from human body uids and tis-
sues
D. B. Srivastava, J. Kumar, P. Srivastava, A. Mandal, R. Jain,
T. Jabeen, N. Singh, S. Sharma, A. Srinivasan, T. P. Singh
Department of Biophysics, All India Institute of Medical Sciences,
New Delhi, India

Clinical applications of proteomics involve the use of proteomic
technologies at the bedside. By comparing the proteins present in
diseased samples with those present in normal samples, it is possi-
ble to identify changes in expression of proteins that may potentially
be related to organ toxicity. Several structures of a new family of
regulatory proteins secreted from the mammary glands during invo-
lution that are christined as signalling proteins (SPX-40) from six
species have been determined. The structures of these proteins re-
vealed a topology with / domain having the triose-phosphate iso-
merase (TIM) barrel in the core and a small + domain. These
structures are similar to the structures of chitinase and chitinase like
proteins. However, these new proteins are unable to bind the car-
bohydrates but display a unique surface that was found to be in-
volved in protein-protein interactions. A number of peptides with
complementary structures to this novel surface binding site of SPX-
40 proteins were synthesized and were found binding to these pro-
teins with af nity constants ranging upto 10 8 M. The structures
of the complexes formed between SPX-40 proteins and designed
peptides have also been determined. These structures revealed the
positions of peptides close to Trp 191, Asp 186 and Trp 78 and are
held through several hydrogen bonds and hydrophobic interactions.
These are new ndings and have far reaching implications.
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Calculation of the neutron kerma in normal and tumour
human tissues
H. R. Vega-Carrillo1, R. Barquero2, M. P. Iñiguez3, E. Manzanares-

Acuña1

1Unidad Académica de Estudios Nucleares, Universidad Autónoma
de Zacatecas, México, 2Hospital Universitario Río Hortega, Val-
ladolid, Spain, 3Departamento de Física Teórica, Atómica y Óptica,
Universidad de Valladolid, Spain

Neutron kerma of normal and tumour tissues has been calculated
using the elemental concentrations. A program developed in Math-
cad contains the kerma factors of C, H, O, N, Na, Mg, P, S, Cl, K,
etc. that are in normal and tumour human tissues. The program
was tested using the elemental composition of tumour tissues such
as sarcoma, melanoma, carcinoma and adenoid cystic, also neutron
kerma for adipose and muscle tissue for normal adult was calcu-
lated. The results are in agreement with those published in litera-
ture. The neutron kerma for water was also calculated because in
some dosimetric calculations water is used to describe normal and
tumor tissues. From this comparison was found that at larger en-
ergies kerma factors are approximately the same, but energies less
than 100 eV the differences are large.

P-759

Intracellular calcium stores contribute to long-term po-
tentiation in sympathetic ganglion of the rat
R. Vargas, M. A. Morales, F. Cifuentes
Cell Biol & Physiol Dept., Biomedical Research Institute, UNAM,
04510, México.

Stimulation of presynaptic axons of superior cervical ganglion of
the rat with a conditioning train at high frequency produces a long-
lasting increase of ganglionic transmission, which is a peripheral
form of long-term potentiation (LTP). Many of the cellular mech-
anisms underlying this LTP remain unknown. We studied the con-
tribution of intracellular calcium stores to the LTP, either by block-
ing the ryanodine receptor with dantrolene or by evoking the re-
lease of calcium with caffeine. We analyzed the effects of these
drugs on the amplitude of the postsynaptic voltage responses and
on the magnitude and extent of the potentiation. After a condition-
ing train (40 Hz, 3 s) the maximum amplitude of the postsynaptic
response (maximum potentiation) was 3.3 0.2. This potentiated
response decreased to 20% of its initial value in 79 13 min (LTP
decay time), while the LTP extent (integral of the potentiated re-
sponse) was 39 5. Both drugs reduced the LTP decay time and the
LTP extent in a dose-dependent manner, showing no effect on the
maximum potentiation. Thus, caffeine (0.5-10 mM) reduced these
parameters between 50-84% and 60-84% of their control values,
respectively; while dantrolene (10-100 µM) reduced them 50-70%
of control values. Our data demonstrate that intracellular calcium
stores contribute to ganglionic LTP; probably by a calcium-induced
calcium-release process. (DGAPA IN217702)

P-758

Caffeine may alleviate biological activity of MPTP by for-
mation of stacking complexes
K. Ulanowska1, J. Piosik2, A. Gwizdek-Wiśniewska3, G. Wegrzyn1

1Department of Molecular Biology, University of Gdańsk, K adki
24, 80-822 Gdańsk, Poland, 2Intercollegiate Faculty of Biotech-
nology, University of Gdańsk and Medical University of Gdańsk,
K adki 24, 80-822 Gdańsk, Poland, 3Department of Pharmaceuti-
cal Technology and Biochemistry, Technical University of Gdańsk,
Narutowicza 11, 80-952 Gdańsk, Poland

MPTP (1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine) is a neuro-
toxin whose effects of action resemble very closely the clinical
symptoms of patients suffering from Parkinson’s disease. It was
demonstrated recently that caffeine has a protective effect on risk
of Parkinson’s disease in various human populations and attenuates
MPTP-induced neurological effects in animal models. Since the ef-
fects of caffeine on MPTP-treated animals were mimicked by sev-
eral antagonists of the adenosine A(2A) receptor, it was suggested
that caffeine attenuates MPTP toxicity by blocking this receptor.
Here, we demonstrate that caffeine can form stacking ( - ) com-
plexes with MPTP. We found that a biological activity of MPTP
(induction of mutations in a microbiological mutagenicity assay),
which is completely independent on the A(2A) receptor blockade,
is alleviated by caffeine. Therefore, we suggest that reduction
of concentration of active MPTP molecules, due to formation of
mixed complexes with caffeine, may be an additional mechanism
for caffeine-mediated attenuation of MPTP neurotoxicity. Such a
mechanism may also operate during protection against Parkinson’s
disease due to intake of caffeine with diet.

P-757

LED diod emitter like alternative source of radiation for
photodynamic therapy
M. Tomecka1, H. Kolarova1, P. Dzubak2, R. Bajgar1, J. Macecek1,
P. Nevrelova1, K. Tomankova1

1Dpt. of Medical Biophysics, Faculty of Medicine, Palacky Uni-
versity in Olomouc, Hnevotinska 3, 775 15 Olomouc, Czech Re-
public, 2Lab. of Experimental Medicine, Clinic of Pediatry, Faculty
of Medicine, Palacky University in Olomouc and Faculty Hospital
in Olomouc, Czech Republic

Purpose of the work was construction of an alternative source of
radation, which will suite with its parametres for initiation of pho-
todynamic phenomenon on carcinoma cells in vitro. In present time
is in photodynamic therapy most often used lasers, appriopriately
high output lamps with lters. Present apparatus is plant by lumi-
nescent diodes emited radiation (LED) in excited wavelengths 455
– 475 nm. Emitter is posible to use with aplication of sensitizer
with absorbing maximum in Soret’s strip (e.g. for ZnTPPS4). By
using of sensitiser with other absorbing spectrum is necessary to use
diodes with other emission characteristics. Purpose of these study
was nd out, whether is possible to induce apoptosis (by using sen-
sitizer ZnTPPS4 and cyclodextrine carrier HP – – CD) after irra-
diation of LED emitter on cancer cell line G361. It was proving,
that by us constructed source of radiation induce demanded photo-
dynamic response in carcinoma cells. Optimum radiation dose was
xed on 15 J.cm 2.

[This work is supported by the grant project of the Ministry of Edu-
cation FRVS No. 552/2005.]
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Study of titin behavior in hibernation: new approach to
estimating a stage of human cardiac diseases
I. Vikhlyantsev1, Z. Podlubnaya2

1Institute of Theoretical and Experimental Biophysics RAS,
2Pushchino State University, Pushchino, Moscow region, Russia

By the use of SDS-electrophoresis in agarose-strengthened 2-2,3%
polyacrylamide gels the increase by 12-15% in the content of N2BA
titin isoform relative to that of N2B titin isoform in left ventricle
(LV) and atrium of hibernating ground squirrels (GS) has been re-
vealed. The expression of titin isoforms with different extensible
regions is known to represent the mechanism of regulation of my-
ocardium stiffness. The increase of portion of N2BA titin isoform
(with longer extensible region) in myocardium of hibernating GS
will lead to the decrease of its stiffness. Such an adaptation must
make for the increase of myocardium extensibility and the decrease
of heart rate that correlates with the available data. The increase
by 12% of N2BA extent in LV of human heart was also revealed
at the rst stages of dilated cardiomyopathy (DCM) (Makarenko et
al., 2004). The data received from hibernation model are evidence
of adaptive nature of titin changes in DCM. Thus the data on titin
isoform behavior upon hibernation can be used for estimating the
stages of development of DCM and other cardiac diseases and will
favor the choice of correct approach to their treatment.
Work is supported by RFBR grants 03-04 48487, 04-04-48599,
"Universities of Russia" 11.01.462 and Program of Presidium of
RAS "Fundamental Sciences for Medicine".

P-763

FCS in cells using different models, applied to interac-
tions of HIV-1 integrase and LEDGF
J. Vercammen, G. Maertens, Y. Engelborghs
Laboratory of Biomolecular Interactions, Katholieke Universiteit
Leuven, Celestijnenlaan 200D, B3001 Leuven, Belgium

HIV-1 integrase (IN) is an essential enzyme for viral replication.
Recently we described the interaction of IN with a cellular protein,
LEDGF/p75 [1]. We found that LEDGF/p75 enhances the binding
of IN to DNA in in vitro experiments [2]. In addition we have shown
that LEDGF/p75 is required for the nuclear accumulation of IN. We
studied the diffusion behaviour of the 3 independent domains of
IN and LEDGF/p75 [3]. We found that, for the case of the IN/N-
terminal domain, tting to one-component produced satisfactory re-
sults. The data of the other proteins studied had to be tted by a fast
and slow component. Measuring the diffusion of EGFP-IN/core
in the presence of over-expressed LEDGF/p75 causes a shift in D
showing the interaction between the two proteins.
In order to nd out if the slow component was an effect of anoma-
lous diffusion, we tted the data for normal and anomalous diffu-
sion. In this study we compared both and consider which one is
re ecting the real situation in a cell.
References:
[1] Maertens G, Cherepanov P, Pluymers W, Busschots K, De
Clercq E, Debyser Z,Engelborghs Y. JBC. 2003, 278(35):33528-39.
[2] Busschots K, Vercammen J, Emiliani S, Benarous R, Engel-
borghs Y, Christ F, Debyser Z. JBC. 2005, (in press)
[3] Maertens, G., Vercammen, J., Debyser, Z., Engelborghs, Y.
Faseb J. 2005 (in press)

P-762

Katp channel activity is modi ed by sulfonylurea recep-
tor mutations associated with phhi
M. Velasco1, A. Crane2, L. Aguilar-Bryan2, E. García1,
C. G. Onetti1
1Universidad de Colima, Colima, México, 2Bayllor College of
Medicine, Houston, TX, USA

Genetic defects in the Kat p channels are associated with a neonatal
metabolic disease known as persistent hyperinsulinemic hypogly-
caemia symdrome in infancy (PHHI). We characterized the func-
tional consequences of two novel dominant mutations in SUR1
identi ed in PHHI patients. SUR1 constructs containing point mu-
tations D310N and S1387 subcloned in pECE vector were cotrans-
fected with wild type Kir6.2 in COSm6 cells. Single channel inside-
out patch clamp recordings were performed two days after transfec-
tion. Both SUR1- S1387 and SUR1-D310N plus Kir6.2 produced
functional channels, and mutant channels display an increased ac-
tivity in response to diazoxide. Deletion S1387 disrupts ADP-
mediated modulation of Kat p channel activity, but does not alter
the inhibition with ATP-Mg. On the other hand, ATP-Mg sensitiv-
ity was apparently decreased in Kir6.2/SUR1-D310N channels, but
this shift was not observed in the absence of Mg neither in the pres-
ence of an analogous not hidrolizable of ATP (AMP-PNP); these
mutant channels respond to activation by ADP. This study provides
a basis to elucidate the contribution of critical residues of SUR1
in modulation of pancreatic Kat p channels by nucleotides, and the
molecular mechanisms associated to PHHI

P-761

HIV fusion inhibitor peptide T-1249 is able to insert or
adsorb to lipidic bilayers. Putative correlation with im-
proved ef ciency
S. Veiga1, N. C. Santos2, L. M. S. Loura3, A. Fedorov3,

M. A. R. B. Castanho1

1Centro de Química e Bioquímica, F.C.U.L., Ed. C8, Lisboa, Portu-
gal, 2Instituto de Bioquímica, F.M.U.L., Lisboa, Portugal, 3Centro
de Química Física Molecular, I.S.T., Complexo I, Lisboa, Portugal

T-1249 is a HIV fusion inhibitor peptide under clinical trials. Its
interaction with biological membranes models (large unilamellar
vesicles) was studied using uorescence spectroscopy. A gp41
peptide that includes one of the hydrophobic terminals of T-1249,
was also studied. Both peptides partition extensively to liquid-
crystalline POPC ( G = - 7.0 kcal/mol and - 8.7 kcal/mol, for
T-1249 and terminal peptide, respectively) and located at the in-
terface of the membrane. T-1249 is essentially in a random coil
conformation in this lipidic medium, although a small -helix
contribution is present. When other lipid compositions are used
(DPPC, POPG+POPC, and POPC+cholesterol) partition decreases,
the most severe effect being the presence of cholesterol. Partition
experiments and uorescence resonance energy transfer analysis
show that T-1249 adsorbs to cholesterol-rich membranes. The im-
proved clinical ef ciency of T-1249 relative to enfuvirtide (T20)
may be related to its bigger partition coef cient and ability to ad-
sorb to rigid lipidic areas on the cell surface, where most receptors
are inserted. Moreover, adsorption to the sterol-rich viral membrane
helps to increase the local concentration of the inhibitor peptide at
the fusion site.
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Variations of signal transduction of cells in animals ex-
posed in electromagnetic eld irradiated by high-voltage
transmission lines
P. Yuan, X.-F. Pang, Y.-R. Zhou
Institute of Life Science and Technology, University of Electri-
cal Science and Technology of China, Chengdu 610054 , Sichuan,
P.R.China

The in uence of low-frequency electromagnetic eld (EMF) of
high-voltage transmission lines(HVTL) on JAK-STAT signal trans-
duction of cell in rates are studied. The rats in 4th weeks are divided
into controlled and exposed groups. The experimental group is ex-
posed in EMF about 400 days. The EMF is generated by an appli-
ance. The strengths of the electric and magnetic elds are 4000 V/m
and 0.09-0.1 G, which are the strengths of the electric and magnetic
elds at the position of 2.0-2.3 m distancing the earth under HVTL

of 220 KV. The quantity of Phosphorylation of signal transducer
and activator of transcription 3 (STAT3) extracted from spleen cells
stimulated and unstimulated by IL-2, respectively, are detected by
the immunoblotting and immunobiochemistey. The results show
that the expression of phospho-STAT3 in cell stimulated by IL-2 in
exposed groups increases more signi cantly (P < 0.05). This shows
that signal transduction of cell is affected by EMF. Spectra of in-
frared absorption for proteins participating this signal transduction
of cell for the controlled and exposed groups, which are measured
by FT-IR spectrometer, are obviously different both the intensity
and frequency. This shows that molecular structure of the proteins
changes under in uence of EMF of HVTL, which results just to
above changes of the JAK-STAT signal transduction of cell.

P-768

Defective neuron-neuronal synapses in mice lacking amy-
loid precursor protein and APP-like protein 2
G. Yang1, Y. Gong1, K. Gong1, W. Jiang1, X. Zhang1, P. Wang3,

H. Zheng3, W.-B. Gan2, N.-M. Zhao1

1State Key Lab of Biomembrane and Membrane Biotechnol-
ogy, Department of Biology, Tsinghua University, Beijing, China,
2Molecular Neurobiology Program, Skirball Institute, New York
University, New York, NY, USA, 3Huf ngton Center on Aging,
Baylor College of Medicine, Houston, TX, USA

Although abnormal processing of amyloid precursor protein (APP)
leads to early onset of Alzheimer’s disease, the normal function
of this protein remains unclear. Mice homozygous for APP or its
homologue APP-like protein 2 (APLP2) null mutation (KO) are
viable, but double mutants for APP and APLP2 deletions (DKO)
are early postnatal lethal. APP is widely expressed in both cen-
tral and peripheral nervous systems. To investigate the role of APP
in synapse development, we compared the ultrastructure of sub-
mandibular ganglion synapses between DKO and littermate APLP2
KO mice at birth using serial electron microscopy. We found that
the size of presynaptic boutons and the number of active zones were
comparable in both strains of animals. However, the synaptic vesi-
cle density, active zone size, and the number of docked vesicles per
active zone were signi cantly reduced in DKO compared to those in
APLP2 KO. Together with our previous ndings of reduced synap-
tic vesicle density and defective neurotransmitter release in neuro-
muscular junctions in DKO, our results suggest that APP family
of proteins play an important role in the development of synaptic
structure and function throughout the nervous system.

P-766

Elucidation of antigen dissociation pathways: Entropic
control of peptide recognition?
K. Winkler1, A. Winter1, T. Pöhlmann1, C. Rückert2, A. Ziegler2,
B. Uchanska-Ziegler2, U. Alexiev1

1Department of Physics, Freie Universität Berlin, Arnimallee 14,
D-14195 Berlin, Germany, 2Charité–Universitätsmedizin Berlin,
Humboldt-Universität zu Berlin, Spandauer Damm 130, D-14050
Berlin, Germany

Peptide presentation by major histocompatibility complex (MHC)
molecules is of central importance for immune responses, which are
triggered through recognition of peptide-loaded MHC molecules
(pMHC) by cellular ligands such as T-cell receptors (TCR). In this
study two pMHC molecules are compared which exhibit differential
autoimmune disease association (ankylosing spondylitis) and dif-
fer only in one amino acid (B*2705: disease-associated, B*2709:
nonassociated). When loaded with the same peptide, all structural,
dynamic, and functional differences between these subtypes are
due to the exchange of the single amino acid in the peptide bind-
ing groove which is not accessible to a TCR. Recently, differen-
tial peptide dynamics were found despite virtually identical crystal
structures, suggesting an entropic control of peptide recognition (1).
Here, we have focused on the kinetics and thermodynamics of pep-
tide dissociation and MHC complex unfolding of the two subtypes
using uorescently labeled nonapeptides (m9) and steady-state and
time-resolved uorescence depolarization. Despite subtype speci c
differences, a common pathway for peptide dissociation was eluci-
dated.
(1) Pöhlmann, T., Böckmann, R.A., Grubmüller, H., Uchanska-
Ziegler, B., Ziegler, A., and Alexiev, U. JBC 279, (2004) 28197

P-765

Picosecond pulse induced two-photon uorescence en-
hancement in biological material
K. Winkler1, A. Selle2, C. Kappel2, M. A. Bader2, G. Marowsky2,
U. Alexiev1

1Freie Universität Berlin, Institut für Experimentalphysik, Arni-
mallee 14, D-14195 Berlin, Germany, 2Laserlaboratorium Göttin-
gen e.V., Hans-Adolf-Krebs-Weg 1, D-37077 Göttingen, Germany

The excitation of two-photon uorescence (TPF) is a promising de-
tection scheme for biotechnological sensing applications and bio-
physical studies. We studied the enhancement of two photon
uorescence excitation in uorescent dyes and uorescently la-

beled biomolecules based on resonant grating waveguide structures
(DGWS). Picosecond laser pulses generate a large evanescent eld
based on the guided mode phenomenon in the resonant DGWS,
which induces strong TPF signals of the uorescent dyes Rhodamin
B and Lucifer Yellow (LY) at the waveguide surface. Furthermore,
enhanced TPF of a LY-labeled human self peptide naturally dis-
played by major histocompatibility complex molecules of the im-
mune system is demonstrated. An experimental setup was devel-
oped which allows to measure membrane proteins and their interac-
tion with uorescently labeled ligands directly on the DGWS sur-
face in an aqueous environment, thereby strongly encouraging the
use of DGWS as enhancement platforms in spectroscopic applica-
tions for membrane proteins, biological membranes and cells. Ap-
plications to investigate differential autoimmune disease association
by two antigen presenting molecules will be presented 1.
1 Pöhlmann, T., et al. J. Biol. Chem. 279, (2004) 28197
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Study on effects of bioelectric parameters of rats in EM
radiation of HV transmission line
A. Y. Zhang, X. F. Pang, P. Yuan
School of Life Science and Technology, University of Electronic
Science and Technology of China, Chengdu 610054, China

To study the effects of bioelectric parameters of rats in the electro-
magnetic radiations of high-voltage transmission line, EEG, ECG
and CMAP were measured in rats exposed to simulating HV trans-
mission line EM radiation for over one year. Brain tissues were
studied by Fourier transform infrared spectroscopy. Results showed
that no signi cant difference between exposed group and control
group in power spectrum of EEG. However the FT-IR spectra of
brain tissues were different. A peak of IR spectra of brain tissues in
exposed group was observed at 2345 cm 1 but no in control group,
which indicated that oxygenic metabolize in rats’ brain exposed to
EM radiation of simulating HV transmission line might be in u-
enced by EM radiation somehow. ECG of the exposed animals
was considerably altered. The heart rate changed from 462 26
beat/min in control group to 275 30 beat/min in exposed group;
duration of P wave prolonged from 12.1 1.2ms to 20.2 2.0ms; du-
ration of T wave Prolonged from 69.8 4.3ms to 84.8 3.8ms; am-
plitude of T wave increased from 0.08 0.01mV to 0.14 0.04mV.
These changes were signi cant (P<0.05 or P <0.01). The latent pe-
riod of CMAP in exposed group were not different compared with
control group however wave amplitude of CMAP changed from
6.26 0.55mV in control group to 4.21 0.66mV in exposed group
signi cantly. All results indicated that there must be some effects
on bioelectric parameters of rats exposed to EM radiation of HV
transmission line for a long time.

P-771

Chemiluminescence analysis of action of anti-
in ammatory preparations on the lipid peroxidation
A. E. Zakaryan, N. A. Sargsyan
Yerevan State University

Process of free radical oxidation plays an important role in the nor-
mal functioning of organisms. Under presence of some factors this
process may be disturbed. In contemporary medicine for treatment
of different deceases there are used many pharmacological prepa-
rations, mechanisms of action of which is not very clear. The aim
of this work is to observe the alteration of lipid peroxidation under
in uence of some anti-in ammatory preparations such as paraceta-
mol, aspirin, analgin, and 5-NOK. For this purpose there are usu-
ally used methods, which allow revealing the changes of antioxidant
level in the organism.
For our experiments we provided the chemiluminescence analysis
with the use of homogenate of brain of cow at the quantometric de-
vise, which worked at the basis of photomultiplier-139 (t=20-400C).
The results marked that anti-in ammatory preparations inhibited
the level of chemiluminescence of samples, which re ected the in-
hibition of free radical oxidation process. Thus, used preparations
behaved as antioxidants and traps for free radicals. It was found that
those preparations had different levels of such activities. Thus, the
highest effect was registered in the presence of 5-NOK (60%), and
the smallest – paracetamol (25%).
These results might be useful for understanding the physical-
chemical aspects of nature and mechanisms of action of pharma-
cological preparations while reacting with bio-structures.

P-770

In uence of the membrane uidity in the interaction with
hepatisis G synthetic peptides
R. Zabala1, M. Pujol1, M. Alsina1, I. Haro2, C. Mestres2
1Department of Physical Chemistry, Faculty of Pharmacy, Univer-
sitat de Barcelona, AV. Joan XXIII s.n., 08028 Barcelona, Spain,
2Department of Peptide & Protein Chemistry, IIQAB.CSIC, Spain

Interaction of hepatitis G virus (HGV/GBV-C) with cells during in-
fection and immunological response is not yet well-known. It seems
that hydrophobic and electrostatic interactions with the membrane
lipids play an important role. In order to have a better understand-
ing of the fusion mechanism between the virus and membrane cell,
we have used biophysical techniques to study the interaction be-
tween two synthetic hepatitis G peptides and phospholipids. Two
peptides of different lenght ( E2(347-363) and E2(354-363)) have
been selected to determine the in uence of the aminoacid sequence.
In the present study we have focussed in determininf the in u-
ence of the membrane uidity in the interaction of theses peptides
Therefore, we have selected as lipid to study, dipalmitoyl phos-
phatidylcholine (DPPC) and a more uid phospholipid palmitoyl-
oleylphosphatidylcholine (POPC).
Biophysical studies included monolayers (kinetics at constant area)
and bilayers (DSC). Previously the surface behaviour of the pep-
tides was determined through their surface activity and ability to
forms stable monolayers at the air/water interface.
Both peptides interact with DPPC and POPC, even though the
monolayer studies were more effective in detecting the interaction.
Fluidity and longuer sequence were found to increase the degree of
interaction.

P-769

Variations of signal transduction of cells in animals ex-
posed in electromagnetic eld irradiated by high-voltage
transmission lines
P. Yuan, X.-F. Pang, Y.-R. Zhou
Institute of Life Science and Technology, University of Electronic
Science and Technology in China, Chengdu 610054, Sichuan,
P.R.China
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The biological effect of nano-iron oxide and its hydrate
Q. Zhao, X.-F. Pang, L.-W. Liu, B. Deng
School of Life Science and Technology, University of Electronic
Science and Technology of China, Chengdu 610054, China

Nano-iron oxide and its hydrate were synthesized by hydrothermal
method and con rmed by infrared spectrum and SEM (Scanning
Electron Microscope) et al. The dimension of the particulates of
iron oxide and its hydrate are about 50-120 nm. The shape of nano-
iron oxide is like globosity while its hydrate rod. Amino acids in-
termingling with the synthesized nanomaterials were crystallized
to investigate the space effect of nano-particulates. The shapes of
crystal are different to that of pure amino acid. The positions and
width of nanomaterical’s peaks in the infrared spectrum are changed
also. Microscope observation and infrared spectrum results indi-
cated the nanomaterials had changed the internal structure of amino
acids crystal. To considerate the toxicity of the synthesized nanoma-
terials, MTT (3-(4,5-dimethylthiazol 2-yl)-2,5 diphenyltetrazolium
bromide) assay was used to determine their cytotoxicity. The OD
value (Optical Density) was used to calculated RGR% (Relative
Generation Rate) of cells, which determined the grade of cytotoxi-
city. The RGR of nano-patiulates of iron oxide and its hydrate are
about 1 to 2, which indicate they have just low toxicity. Nanoma-
terials with different dimension will be synthesized and assayed in
the future. It will help us to nd the proper size of nanobiomaterials
for the using of biomedical engineering.

P-775

Ionic mechanisms of the rate independence for the is-
chemic cell in heart
H. Zhang1, Z.-X. Zhang1, L. Yang3, Y.-B. Jin2, Y.-Z. Huang1

1The Key Laboratory of Biomedical Information Engineering
of Ministry of Education of China, Xian Jiaotong Univer-
sity,710049,China, 2Electric Engineering and Electronics Teaching-
Experiment Center, Xian Jiaotong University, 710049, China,
3Cardiology Department, The First Hospital, Xian Jiaotong Uni-
versity, 710061, China

Computer simulation method was used to study ionic mechanisms
of the rate independence for the cardiac ischemic cell. A dynamic
ionic model of the ventricular action potential was used in the study.
The ischemic cell was simulated by decreasing the intracellular ATP
concentration, reducing conductance of the inward Na current,
and increasing the extracellular K concentration. The forth-order
Runge-Kutta method with adaptive time step was used to solve the
constructed models. The numerical experiments showed that dif-
ferent from physiological characters of the normal cell, the action
potential durations of ischemic cells did not change with beats of
shorter or longer cycle length. By comparing some transmembrane
currents Ik (time-dependent delayed K current), ICaL (L-type cal-
cium current), and INaCa (Na -Ca2 exchange current) that could
play the important role during the plateau and repolarization phases
of the action potential, it was found the less increased Ik and less
outward INaCa at the onset of depolarization were the ionic sub-
strates of the less rate dependence for ischemic cells. In addition,
it proved that with the depressed Na current, the ICaL was sig-
ni cantly larger in ischemic cells, which led to smaller upstroke
velocity of the action potential under the ischemic condition.

P-773

Comparative study of the properties in ischemic bers
with different transition forms
H. Zhang1, Z.-X. Zhang1, L. Yang3, Y.-B. Jin2, Y.-Z. Huang1

1The Key Laboratory of Biomedical Information Engineering
of Ministry of Education of China, Xian Jiaotong University,
710049,China, 2Electric Engineering and Electronics Teaching-
Experiment Center, Xian Jiaotong University, 710049,China,
3Cardiology Department, The First Hospital, Xian Jiaotong Uni-
versity, 710061, China

Simulated regional ischemic models with abrupt transition between
normal and ischemic region are often used to study mechanisms of
arrhythmia. Whether the simpli ed models could better approxi-
mate the real ischemic myocardium was our concern in this paper.
Two kinds of regional ischemic bers were constructed in our sim-
ulation research. One had abrupt change between normal and is-
chemic region. The other transition was gradual with linear change.
The ischemic cells were developed by decreasing the intracellular
ATP concentration, reducing conductance of the inward Na cur-
rent and increasing the extracellular K concentration. The opera-
tor splitting method was used to integrate the models. The duration,
resting potential, and amplitude of the cellular action potential along
gradually changed ber was in between the corresponding value for
normal and severely ischemic cell in sudden transitional ber. The
conduction velocity of the wave slowed while the width of the vul-
nerable window increased with the ischemic aggravation. It proved
that due to electrotonic interaction the transitional portion actually
existed even if the transition form was abrupt. The two models had
similar properties. The models with abrupt transition could not in-
uence the qualitative results of the simulation study.

P-774

Tissue observation of rats in EM radiation of HV trans-
mission line by infrared spectroscopy
A. Y. Zhang1, X. F. Pang1, W. Y. Zhang2

1School of Life Science & Technology, University of Elec-
tronic Science & Technology of China, Chengdu, P. R. China,
2Department of Pathology, West China Hosiptal, Sichuan univer-
sity, chengdu, p.r. China

Objective: To study the long-term effects on human body exposed
to electromagnetic radiation of high-voltage transmission line.
Methods: Tissue’s pathological changes in rats, which were ex-
posed to electromagnetic radiation of simulating high-voltage trans-
mission line for over one year, were observed and analyzed. Syn-
chronously, paraf n sections were studied by Microscopic Fourier
Transform Infrared Spectroscopy technique on lung tissue and kid-
ney tissue of exposed group and control group. Results: The peaks
of IR spectra of lung tissues in control group were observed at 1659
cm 1 and 1548cm 1 but not in exposed group, which indicated
that proteins in lung tissues exposed to electromagnetic radiation
of high-voltage transmission line might change conformations and
disorder structures with their molecular hydrogen bonds nearly bro-
ken. Some spontaneous lesions were observed in 2 cases of 8 lungs
of exposed male rats, including in ammatory cell in ltration, de-
generations, abscess, and brosis.
Conclusion: The results showed that there were some differences
between exposed group and control group on both lung tissue sec-
tions and IR spectra, which was mainly due to changes in compo-
sition and structure of micro-molecules and changes of vibrational
modes of the function groups in biological tissues. It indicated that
hydrogen bonds in proteins might be broken.
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Biological toxicity of the carbon nanotubes
Q. Zhao1, X.-F. Pang1, L.-W. Liu1, B.-Q. Zeng2

1School of Life Science and Technology, University of Electronic
Science and Technology of China, Chengdu 610054, Sichuan,
P.R.China, 2Institute of high energy electronics, University of
Electronic Science and Technology of China, Chengdu 610054,
Sichuan, P.R.China

The in uences of the carbon nanotubes on proliferation state of
chick embryo broblast (CEF) cells and toxicity of the nanotubes to
the cells have been investigated by 3-(4,5- dimethylthiazol 2-yl)-2,5
diphenyltetrazolium bromide (MTT) colorimetric method and the
toxicology. The carbon nanotubes are made by using a thermally
chemical vapor deposition method in a gas mixture of nitrogen,
hydrogen and acetylene. The diameters of the carbon nanotubes
are measured by Scan- ning Electron Microscope and Transmission
Electron Microscope, and are 100nm. These cells are divided into
controlled and experimental groups. We found experimentally that
the values of the cell proliferation rate of the CEF cells in the experi-
mental group are very small, but the values of its relative cell prolif-
eration rate are larger under the action of the carbon nanotubes when
compared with that of the controlled group. This shows clearly that
the in uences of the carbon nanotubes on the proliferations of the
CEF cells is very small, it is about rst score.
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Calculation of molecular crowding effect between two
actin molecules making contact
M. Irisa
Bioscience and bioinformatics, Kyushu Institute of Technology,
JAPAN

One of interactions between macromolecules is the attractive mean
force through excluded volume effect, which has been studied re-
cently in colloid, polymer, and virus sciences and is also called as
depletion force. We studied the attractive mean force between actin
molecules. Actin molecules associate each other and form laments
in natural condition in a cell. The formation of laments is thought
to be the origin of cell movement which is called as “cell crawl-
ing”. In order to reveal the mechanism of the lament formation,
we calculated potential of mean force between two actin molecules
through excluded volume effect from free actin monomers by us-
ing extended scaled particle theory (XSPT) which has been devel-
oped by us. At rst, we calculated two suspended actin molecules
as two spherical molecules. Calculated differences of the values
of the attraction potential of two molecules between at contact and
at one molecule apart by using XSPT is almost the same as those
by Asakura-Oosawa theory. In the next step, we treated each sus-
pended actin molecule has an arbitrary shape, which is regarded as
fused spheres consisting of a sphere of a heavy atom. Increase of
the density of free actin monomers stabilizes the actin dimmer. Our
results indicate that an actin dimmer favors the Lorenz 2 con gura-
tion where two actin molecules are located along the spiral path of
the lament. This result supports the experimental results of con-
gurations of an actin dimmer.

P-783

MCE and CE results for chemical modi cations vs muta-
tional in determining valence
J. A. Durant, T. M. Laue
University of New Hampshire, Durham, New Hampshire, USA

Capillary electrophoresis (CE) has been used to compare the mo-
bility of charge ladders of T4 lysozyme produced in two ways: by
chemical modi cation (acylation of lysine residues) and by muta-
tion. Valence determinations made solely from assumed differences
in net charge (the “charge ladder method”) are compared with val-
ues calculated from mobility using simple Debye-Hückel theory,
the later requiring the use of the hydrodynamic radius. Sedimen-
tation velocity studies were done to compare the hydrodynamic ra-
dius of the charge ladder to that of each individual mutant. The
radius was also calculated from the charge ladder method for com-
parison. Furthermore, charge was measured by membrane con ned
electrophoresis (MCE) under the same conditions and found to be
in excellent agreement with CE results. There has been some ques-
tion as to whether the use of a single radius for all species is valid
in valence calculations derived from the charge ladder method as
well as whether charge regularization might limit its utility. Results
given here suggest that, accurate charge values can be obtained us-
ing a single radius and that charge regularization is minimal in the
range.

P-782

Fuzzy nanostructured polyelectrolyte (FNP) uorescence
layers and shells in molecular biophysics
P. Bianchini1, V. Caorsi1, F. Cella1, M. Faretta2, R. Magrassi1,
D. Mazza1, D. Parazzoli2, M. Pesce1, I. Testa1, G. Vicidomini1,
S. Krol1, A. Diaspro1

1LAMBS-MicroScoBio/IFOM, Department of Physics, University
of Genoa, Italy., 2IFOM-IEO Campus Imaging Center, Milan, Italy.

3D uorescence microscopy offers a wide spectrum of tools use-
ful for molecular biology like FRET, FRAP, or FLIM to investigate
molecular processes in model systems or even in living cells. Model
systems often have the drawback to facilitate the problem too much
and not taking into account molecular crowding effects. FNP lay-
ers or shells made by LbL technique allow to ll the gap between
too simple model systems and the complexity of cells. They can be
used to investigate molecular interactions in increasing crowded en-
vironments by means of immobilization of visible uorescent pro-
teins and molecules. FNP’s permeability is strongly in uenced by
salt concentration and pH while layer deposition demanding for de-
sign optimization as function of the application. Hence, it is an
interesting system for diffusion studies and for molecular interac-
tions. Tunability of permeability and of layer thickness make the
system particularly well suited for FRAP and FRET studies. Be-
sides the application to biological systems and the investigation of
basic properties the polyelectrolyte systems offer a convenient abil-
ity to check elementary properties of the used microscope, includ-
ing the utilization of such a system as testbed for FLIM calibrations.
Experiments were performed utilizing confocal laser scanning mi-
croscopy, multiphoton microscopy and TIRF.

P-781

Membrane-catalyzed nucleotide exchange on DnaA pro-
tein: effect of surface molecular crowding
A. Aranovich1, G. Y. Gdalevsky2, R. Cohen-Luria2, A. H. Parola2,
I. Fishov1

1Department of Life Sciences, Ben-Gurion University of the Negev,
Beer-Sheva, Israel, 2Department of Chemistry, Ben-Gurion Univer-
sity of the Negev, Beer-Sheva, Israel

DnaA is the initiator protein of chromosomal replication in bacte-
ria; it speci cally recognizes the origin and recruits the replication
machinery to this site. The activity of DnaA plays a central role
in the timing of primary initiations within the E.coli cell cycle. A
controlled, reversible conversion between the active ATP-DnaA and
the inactive ADP form modulates this activity. In a DNA-dependent
manner, bound ATP is hydrolyzed to ADP. Acidic phospholipids
with unsaturated fatty acids are capable of reactivating ADP-DnaA
by promoting the release of the tightly bound ADP. We are study-
ing the molecular mechanism of DnaA-membrane interaction and
how this interaction modulates the DnaA-nucleotide binding us-
ing uorescence-spectroscopy methods. The nucleotide binding ki-
netics, measured with the uorescent derivative MANT-ATP, was
highly temperature dependent. MANT-ATP dissociation rate con-
stant depended on DnaA density on the membrane in a sigmoidal
manner: it increased three-fold when the protein density was de-
creased. At high densities the nucleotide was completely released
due to protein exchange on the membrane, despite a small fraction
of protein interacting with the membrane. These effects are ascribed
to local macromolecular crowding on the membrane surface as sup-
ported by the in uence of temperature and neutral polysaccharides
on the reaction.
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Self- and collective diffusion of selected model compo-
nents of complex system. Size and shape effect
A. Wilk1, J. Gapiński1, R. Pecora2, G. Meier3, A. Patkowski1
1Faculty of Physics, A. Mickiewicz University, 61-614 Poznan,
Poland, 2Departament of Chemistry, Stanford University, 94305-
5080 California, USA, 3Institute of solid state research (IFF), D-
52425 Juelich, Germany

Biopolymers constitute ideal model particles for fundamental re-
search because of theirs monodispersity and diversity of shapes and
sizes. Independently, the diffusive rates of biomacromolecules in
non-dilute suspensions are important factors alone, since many bio-
logical processes involve suspensions in which the particles occupy
a signi cant fraction of the total volume and, as a result, they sig-
ni cantly interact with each other. We present here measurements
of the long time self- diffusion coef cients and collective diffusion
of various biopolymers, different in size and shape, over wide con-
centration and ionic strength range. Special attention is paid to the
low salt solutions and low concentrations where the electrostatic in-
teractions are not screened. The self-diffusion coef cient decreases
monotonically with increasing concentration and with decreasing
ionic strength. However, at lower added salt concentration one ob-
serves non-monotonic decay of the diffusion coef cient for some
of the samples (i.e. 20 base pair oligonucleotide). Finally, the FCS
self-diffusion coef cients are compared with the mutual diffusion
coef cients measured by DLS and the effect of electrostatic and hy-
drodynamic interaction on both diffusion coef cient as well as the
relation between them is discussed.

P-786

Spectroscopics properties of nevaminoglcosyl porphyrins
M. Spiro1, F. Babani1, O. Koja1, R. Granet2, V. Sol2, P. Krausz2

1University of Tirana, Tirana, Albania, 2University of Limoges,
Limoges, France

Photodynamic therapy cancer-against is based on the principle that
porphyrins become concentrated in tumor cells and, upon subse-
quent irradiation with visible light in the presence of Oxygen, speci-
cially destroys the cell. It appears that porphyrins with sugar moi-

eties have not only good solubility in aqueous solutions but also
possible speci c membrane interaction.
From this perspective and as a rst approach, we have synthesized
mono, di and tri alanine glycoporphyrin derivatives; two tristolyl-
porphyrins substitued by one glycosylated serine because the pres-
ence of lipophilic aryl groups and hydrophyric substituants could
increase the interaction with lipid membranes. After that, we have
studied the uorescence emission and excitation spectra of these
products in order to have conlusions for possibilities to induce the
oxygen singulet; the dimeric structure of these products can be dis-
cussed beginning from the exciton theory.
References:
[1] M.Barinaga, Science 1998, 279, 323
[2] V.Sol, J.Blais, V.Carré, R.Granet, M.Guilloton, M.Spiro, and
P.Krausz J. Org. Chem. 1999, 64, 4431-4444
[3] M.Spiro, O.Koja, F.Babani, R.Granet, G.Bolbach, P.Krausz,
Studime Biologjike, Scienti c Bulletin of Biological Research In-
stitution, Tirana 1999, 1, 36-44

P-785-B

Neutron scattering study of nucleic acids dynamics in cel-
lula
M. F. Jasnin1, M. Tehei2, M. Haertlein3, M. Moulin3, C. Ebel1,
G. Zaccai2
1Institut de Biologie Structurale CEA-CNRS-UJF, Laboratoire de
Biophysique Moléculaire, 41 rue Jules Horowitz, 38027 Grenoble
Cedex 1, France, 2Institut Laue Langevin, 6 rue Jules Horowitz,
38042 Grenoble Cedex 9, France, 3Institut Laue Langevin, Deuter-
ation Laboratory, Grenoble, France

Neutron scattering experiments have been performed on whole nat-
ural bacterial cells and established the biological signi cance of
dynamics on a macromolecular level (Tehei and al, 2004). Two
parameters were measured: mean square displacement, which cor-
responds to macromolecular exibility that is essential to the bio-
logical function, and resilience, which corresponds to an effective
force constant associated to the structure stability (Zaccai, 2000).
Both parameters referred to the average contribution of all macro-
molecules inside cells and re ected how average dynamics had
adapted to the bacterial physiological temperature. Neutron scat-
tering cross-sections are signi cantly different for H and 2H(D) and
selective H-D labelling can be used to examine dynamics in differ-
ent parts of a cell. In the present work, dynamics of Escherichia
coli RNA components were investigated in vivo, by selective H-
labelling of nucleic acids in D-cells. Analytical centrifugation and
mass spectrometry were used to control H-isotope level in the RNA
and proteins.

P-785

Monte Carlo simulation of enzymatic reactions in 2D and
3D crowded media
A. Isvoran1, E. Vilaseca2, J. L. Garces2, F. Ortega3, M. Cascante3,
F. Mas2
11Department of Chemistry, University of the West Timisoara, Str.
Pestalozzi 16, 300311 Timisoara, Romania, 2Theoretical Chem-
istry Research Centre (CeRQT) of Scienti c Park of Barcelona
(PCB), Spain, 33Physical Chemistry Department, Barcelona Uni-
versity (UB) , Spain

The fractal-like approach for the enzyme kinetics considers that the
rate coef cients for the diffusion controlled reactions are not con-
stants but they are depending on time. We apply fractal kinetics
approach using a Monte Carlo simulation for studying Michaelis
Menten enzymatic kinetics in a 2D and 3D lattices with obstacles
following Berry’s algorithm. We apply this algorithm for situa-
tions more physically realistic in the cellular media, as different
degrees of mobility and different sizes for big molecules and obsta-
cles. These simulations suggest that in crowded media we always
deal with a fractal-like kinetics, but with different types of fractality.
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Tracer diffusion of proteins in a crowded environment
S. Zorrilla1, M. A. Hink2, A. J. Visser2, P. M. Lillo1

1Dpt. Biofísica, Instituto Química-Física, C.S.I.C., Serrano 119, E-
28006 Madrid, España, 2MicroSpectroscopy Centre. Lab. of Bio-
chemistry. Wageningen University. The Netherlands

The interior of cells in all living organism, without exception, has
a common feature: the high concentration of macromolecules they
contain, which occupy a considerable fraction (20-30%) of the to-
tal volume [Ellis, TIBS 2001; Minton , JBC 2001]. The diffusion
of macromolecules within this crowded environment is an essential
requirement for crucial biological processes such as metabolism,
transport of solutes, protein processing and signaling events. In
this work we have determined the diffusion coef cients of apomyo-
globin (apoMb) in solutions containing different concentrations of
RNase A and HSA (25-250 mg/mL) as crowders, by using time-
resolved uorescence anisotropy (TRFA) and uorescence correla-
tion spectroscopy (FCS). The determined diffusion times have been
interpreted in terms of local rotational and translational viscosities,
molecular parameters characteristic for each tracer/crowder system.
Quantitative studies like those presented in this work will contribute
to understand how biomolecular diffusion is modi ed by the pres-
ence of other macromolecules, which occupy a substantial fraction
of the total volume.
Grants BQU/2003-4413 and SAF/2003-04266 (DGESI).S.Z. was a
predoctoral CAM fellow
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