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This issue of THE BIOLOGICAL PHYSICIST
brings you a feature interview with NIH’s Sergey 
Bezrukov, as well as some important DBP 
announcements about the upcoming March Meeting. 
Of course, we bring you all the usual suspects as well –
job ads, and PRE and PRL highlights. Don’t forget 
that all the DBP sessions at the March Meeting can be 
found at http://meetings.aps.org/Meeting/MAR08/Content/1056.  
 
                                                                          – SB 
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Sergey Bezrukov has played a major role in 
the development of biological physics (and 
biophysics!) over the past two decades. His 
work connects molecular biophysics and 
nonlinear dynamics, providing a bridge among 
interdisciplinary scientific “islands”. THE 
BIOLOGICAL PHYSICIST spoke with 
him recently about his research, his thoughts 
about interdisciplinary science, and his future 
plans.  
 
What led you to your work in interdisciplinary 
science in general, and biological physics in 
particular? 
 
Quite often the origins of an interest are hard 
to trace…  I think my first impulse towards 
biological physics came from reading 
Schrödinger’s book “What is life” which, in 
the Russian translation, was titled “What is life 
from a physicist’s point of view”.  A 
sophomore at the St. Petersburg Polytechnic 
University at the time, I was fascinated by the 
book and deeply impressed by the intellectual 
powers of “a physicist”. 
 
So, arriving to the US in 1990 I was not a 
newcomer to biological physics, but my career 
got a critical boost when I joined Adrian 
Parsegian’s lab at the NIH.  The greatest place 
for a physicist interested in biology, the lab 
was just then electrified by the emerging 
discovery of hydration forces in 
macromolecular and membrane arrays and, 

more generally, by the role of water in 
conformational equilibrium of molecules and 
supra-molecular structures.  What rewarding 
surroundings to be in!  The experimental 
strategy of the lab was to watch a system’s 
behavior under osmotic stress induced by 
polymeric solutes so as to understand the 
fundamentals of the molecular hydration and 
involved interactions.  Adrian managed to 
attract many bright young scientists – Josh 
Zimmerberg, Igor Vodyanoy, John 
Kasianowicz, and Don Rau – just to name a 
few. 
 
At the famous lab seminars, the so-called 
Wednesday “chocolate talks” – the adjective 
reflecting Adrian’s passion for the Aztecs’ 
invention – one could eat kilos of chocolate 
and listen to the finest scientists from around 
the world.  Even more important, because of 
the extremely informal style of the seminar, it 
provoked intense, sometimes heated 
discussions with the speakers, not always 
allowing them to proceed to the end of their 
talks.  For me this was particularly valuable, as 
most of the invitees’ names I knew from their 
papers but did not associate them with real 
people, nor had I any idea how they think on a 
“real time scale.” 
 
I greatly enjoyed the atmosphere, picked up 
the ideas fast, and built on them by 
incorporating approaches developed back in 
St. Petersburg.  Indeed, there we had been 
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studying large-scale conductance fluctuations 
in electrolyte solutions using micron-sized 
capillary channels in quartz glass.  The whole 
configuration was very close to that of a 
standard Coulter counter – a device proposed 
by Wallace Coulter in 1953 to count and to 
size particles by their transient occlusion of a 
micron-size channel.  We were trying to 
increase the sensitivity of the method by 
applying noise analysis to the conductance 
fluctuations rather than just time-resolving 
events.  By doing this, we were able to extend 
it to “counting” micellar particles. 
 
Adrian’s lab had impressive experience with 
mesoscopic ion channels, such as the voltage-
dependent anion channel from the outer 
mitochondrial membrane (Josh), alpha-
hemolysin (John), and alamethicin (Igor).  In 
essence, these channels are miniaturized 
versions of the capillary channel that we had 
worked with in St. Petersburg.  So, the idea to 
extend the Coulter principle to the molecular 
level of a single ion channel came quite 
naturally.  Our first publication on the subject 
appeared in the Tokyo “noise conference” 
proceedings in 1991.  By 1994 it matured into 
a Nature paper with Igor and Adrian.  The idea 
was further developed by many authors around 
the globe and, I am sure, it is among the major 
seeds that later grew into the modern nano-
sensor boom. 
 
In the community of non-linear physicists you 
are mostly known by your work on stochastic 
resonance in ion channels.  What was the 
driving motive to undertake this study? 
 
Well, this time inspiration came from Frank 
Moss of the University of Missouri at St. 
Louis.  In 1994, while attending the Annual 
Biophysical Society meeting in New Orleans, 
Igor and I went to the evening lecture given by 
Frank on stochastic resonance in sensory 
biology.  Frank was talking about stochastic 
resonance in the crayfish mechanoreceptor 

and, being a superb speaker and the leader of 
the field, he completely captured our 
imagination.  The line of our reasoning was 
straightforward: ion channels underlie sensory 
transduction, so why not look at them as 
candidates for stochastic resonators?  After 
some intense work which, by the way, even 
included designing a noise generator based on 
amplification of Nyquist’s resistor noise, we 
were able to demonstrate that voltage-
dependent ion channels are indeed stochastic 
resonators. 
 

We first ran experiments with alamethicin 
channels.  These channels mimic the “real” ion 
channels of neurophysiology in their voltage 
sensitivity (alamethicin’s gating charge is 
about five elementary charges) but differ from 
them in their opening-closing statistics.  
Alamethicin channels can be thought of as a 
large population of “real” channels in the limit 
of a low opening potential.  The consequence 
is that, over a broad range of potentials, the 
relation between the holding potential and the 
average number of open channels is described 
by a nearly pure exponential function. 
 

Sergey Bezrukov in his office at the National Institutes  
of Health. 
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Our mathematical interpretation capitalized on 
this observation by analyzing the statistical 
properties of a Poisson wave of events with 
exponential dependence of their generation 
rate on applied voltage.  This mathematical 
treatment was then extended to the general 
case of an arbitrary relation between the 
generation rate and the input signal.  We 
showed that, in the limit of small signals and 
small noise intensities, noise-improved signal 
transduction is a quite general property of rate-
modulated series of events.  This generality 
probably explains why stochastic resonance 
has been seen in so many diverse systems. 
 
Several years later Peter Hänggi’s group in 
Augsburg did an impressive job of relaxing the 
limit of a low opening potential and gave a 
comprehensive theoretical treatment for “real” 
channels. 
 
What are your current research projects? 
 
I think that the most important project 
concerns the analytical theory of channel-
facilitated transport, work done with Sasha 
Berezhkovskii of the Center for Information 
Technology at the NIH.  There has been a lot 
of effort and progress around the world in the 
theoretical description of the channel-
facilitated transport.  However, current 
theoretical work mostly proceeds in the 
direction of combining the well-known “old” 
simple transport equations with “new” 
sophisticated numerical simulations. 
 
Sasha and I realized, almost by accident, that 
effective analytical approaches in channel-
facilitated transport are far from being 
exhausted.  It started as a collaboration with 
Attila Szabo (NIDDK, NIH) where we 
developed a theory for particle number 
fluctuations based on a continuum model of 
particle dynamics in the channel.  The 
analytical results were tested by careful 
numerical simulations.  It turned out that our 

analytical approach described fluctuations 
amazingly well, so, after a while, Sasha and I 
decided to explore the model further and apply 
it to transport problems. 
 
Our theory, small fragments of which were 
recently published as two Physical Review 
Letters – one on the “up-hill” and “down-hill” 
passage time distribution equivalence and the 
other on a fluctuation theorem in membrane 
transport – takes into account both energetic 
and entropic effects in transport through the 
channels.  The entropic effect arises as a 
natural consequence of complex, often 
irregular channel geometries.  Using the 
continuum model we obtain analytical results 
for all of the main parameters of channel 
transport.  For simple potentials and simple 
shapes we arrive at correspondingly simple 
algebraic expressions that provide crucial 
insights in channel-facilitated transport 
phenomena.  As is frequently the case with 
diffusion and the consequent conditional 
probabilities, some of the results are totally 
counter-intuitive.  This is exactly what adds 
excitement to our work and awakens audiences 
at public presentations. 
 
Is it difficult to be a physicist at the NIH? 
 
May I modify your question to “Is it difficult 
for a physicist to get tenure at the NIH?”  A 
couple of years ago, a young post-doctoral 
fellow at the beginning of his NIH career 
raised this question during a ride from Dulles 
airport to the lab on our way back from an out-
of-state meeting.  My answer was: “No, not at 
all, NIH does appreciate physicists.  Just get 
five publications into Nature and tenure is 
yours.”  
 
This is a joke, of course, though from real life.  
To be serious, to work at the NIH as a 
physicist is definitely a responsibility.  NIH is 
a health research organization, so, enjoying the 
distinct privilege of working in this institution, 
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we have to connect with medical research.  For 
example, several recent projects in my section 
dealt with the mechanisms of antibiotics 
transport, high-affinity blocking of anthrax 
pores, and drug-resistance of certain 
pathogenic bacteria. 
 
Equally important is to be among the leaders 
in your field.  The NIH environment is unique 
in many ways and conducive to excellent 
research.  What I treasure most is that one is 
able to devote 100% of his time to research (no 
teaching), that funding is relatively stable 
(writing grant applications is not a must), and 
that there is a broad spectrum of excellent 
scientists on campus (from practicing medical 
doctors to “pure” abstract mathematicians) 
who are open to collaboration. 
 
You have been very active in organizing 
interdisciplinary science conferences – how do 
you feel that these have changed over the 
years and what impact have small conferences 
like UPoN had on biological physics? 
 
Yes, I did organize a number of “small” 
conferences, “small” compared to the annual 
meetings of the American Physical or 
Biophysical Societies.  I think that conferences 
of this kind are important.  There are two 
definitions of biophysics: biophysics in a 
broad sense – “physics in biology” – and 
biophysics in a narrow sense – “physics of 
biology”.  For example, if you take a close 

look at the Annual Biophysical Society 
meeting presentations, you’ll see that most 
participants just use certain physical 
instrumentation and the corresponding physics 
vocabulary.  This is biophysics in the broad 
sense.  You’ll find only a small fraction of 
presentations devoted to the physics of 
biological objects.  So, the conferences that I 
organized were first of all limited to the 
“physics of biology” and, secondly, were 
biased toward topics that included the theory 
and practice of fluctuations as a major tool of 
learning. 
 
Following the 2002 “Unsolved Problems of 
Noise” conference at NIH’s Bethesda campus, 
I received hugely enthusiastic feed-back.  The 
conference was well-advertised and attracted a 
lot of NIHers.  Several conference participants 
later won NIH grants and I hope that their 
presentations at the conference helped them in 
this respect.  As for the impact, I think that 
small conferences generally have much greater 
effect “per capita” than large ones.  The format 
of a well-organized small conference is more 
catalytic for intellectual advances just because 
of higher brain concentration.  
 
What are your plans for the future? 
 
Well… to stay a biophysicist in the narrow 
sense who explores “what is life from a 
physicist’s point of view.” 

Soft Matter, Biological, &  
Inter-disciplinary Physics Articles from 

Physical Review Letters 
 

7 December 2007 

Vol 99, Number 23, Articles (23xxxx)  
Articles published 1 Dec - 7 Dec 2007 
http://scitation.aip.org/dbt/dbt.jsp?KEY=PRLTAO&Volume=99&Issue=23 

 
Elastic Breakup in Uniaxial Extension of 
Entangled Polymer Melts 

PRL HIGHLIGHTS 
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Yangyang Wang, Pouyan Boukany, Shi-Qing 
Wang, and Xiaorong Wang 
Published 7 December 2007  
237801  
 
Dynamic Evolution of Topological 
Defects around Drops and Bubbles 
Rising in a Nematic Liquid Crystal 
Siddharth Khullar, Chunfeng Zhou, and 
James J. Feng 
Published 7 December 2007  
237802 
  
Microscale Swimming: The Molecular 
Dynamics Approach 
D. C. Rapaport 
Published 6 December 2007  
238101 
  
Relaxation of Stretched DNA in Slitlike 
Confinement 
A. Balducci, C.-C. Hsieh, and P. S. Doyle 
Published 6 December 2007  
238102 
  
Anomalous Diffusion in Folding 
Dynamics of Minimalist Protein 
Landscape 
Yasuhiro Matsunaga, Chun-Biu Li, and 
Tamiki Komatsuzaki 
Published 6 December 2007  
238103 
  
Discrete Breathers in Nonlinear 
Network Models of Proteins 
B. Juanico, Y.-H. Sanejouand, F. Piazza, and 
P. De Los Rios 
Published 7 December 2007  
238104 
  
Noise and Correlations in a Spatial 
Population Model with Cyclic 
Competition 
Tobias Reichenbach, Mauro Mobilia, and 
Erwin Frey 
Published 7 December 2007  
238105 
 
Temporal Decorrelation of Collective 
Oscillations in Neural Networks with 
Local Inhibition and Long-Range 
Excitation 

Demian Battaglia, Nicolas Brunel, and David 
Hansel 
Published 7 December 2007  
238106    
 
Polymers in a Vacuum 
J. M. Deutsch 
Published 3 December 2007  
238301 
  
Surface-Induced First-Order Transition 
in Athermal Polymer-Nanoparticle 
Blends 
E. S. McGarrity, A. L. Frischknecht, L. J. D. 
Frink, and M. E. Mackay 
Published 7 December 2007  
238302 
 

14 December 2007 
Vol 99, Number 24, Articles (24xxxx)  
Articles published 8 Dec - 14 Dec 2007 
http://scitation.aip.org/dbt/dbt.jsp?KEY=PRLTAO&Volume=99&Issue=24 

 
Entangled Nematic Colloidal Dimers and 
Wires 
M. Ravnik, M. Škarabot, S. Žumer, U. 
Tkalec, I. Poberaj, D. Babič, N. Osterman, 
and I. Muševič 
Published 12 December 2007  
247801 
  
Anomalous Temperature Dependence of 
Elastic Constants in the Nematic Phase 
of Binary Mixtures Made of Rodlike and 
Bent-Core Molecules 
Brindaban Kundu, R. Pratibha, and N. V. 
Madhusudana 
Published 13 December 2007  
247802 
  
Impact of a Projectile on a Granular 
Medium Described by a Collision Model 
Jérôme Crassous, Djaoued Beladjine, and 
Alexandre Valance 
Published 14 December 2007  
248001 
  
Classifying the Expansion Kinetics and 
Critical Surface Dynamics of Growing 
Cell Populations 
M. Block, E. Schöll, and D. Drasdo 
Published 10 December 2007  
248101  
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DNA Replication Timing Data 
Corroborate In Silico Human Replication 
Origin Predictions 
B. Audit, S. Nicolay, M. Huvet, M. Touchon, 
Y. d'Aubenton-Carafa, C. Thermes, and A. 
Arneodo 
Published 12 December 2007  
248102  
  
Relating Neural Dynamics to Neural 
Coding 
G. Bard Ermentrout, Roberto F. Galán, and 
Nathaniel N. Urban 
Published 14 December 2007  
248103 
 
Observation of Condensed Phases of 
Quasiplanar Core-Softened Colloids 
N. Osterman, D. Babič, I. Poberaj, J. 
Dobnikar, and P. Ziherl 
Published 11 December 2007  
248301 
 
Brownian Ratchets Driven by 
Asymmetric Nucleation of Hydrolysis 
Waves 
Amit Lakhanpal and Tom Chou 
Published 14 December 2007  
248302 
  
Damage Spreading and Criticality in 
Finite Random Dynamical Networks 
Thimo Rohlf, Natali Gulbahce, and Christof 
Teuscher 
Published 13 December 2007  
248701 
 

21 December 2007 
Vol 99, Number 25, Articles (25xxxx)  
Articles published 15 Dec - 21 Dec 2007 
http://scitation.aip.org/dbt/dbt.jsp?KEY=PRLTAO&Volume=99&Issue=25 

 
Thermodynamically Guided 
Nonequilibrium Monte Carlo Method for 
Generating Realistic Shear Flows in 
Polymeric Systems 
C. Baig and V. G. Mavrantzas 
Published 19 December 2007  
257801 
  
Theory of Swimming Filaments in 
Viscoelastic Media 

Henry C. Fu, Thomas R. Powers, and Charles 
W. Wolgemuth 
Published 19 December 2007  
258101 
  
Friction and Dilatancy in Immersed 
Granular Matter 
T. Divoux and J.-C. Géminard 
Published 18 December 2007  
258301 
  
Visualizing Recurrently Migrating 
Hydrogen in Acetylene Dication by 
Intense Ultrashort Laser Pulses 
Akiyoshi Hishikawa, Akitaka Matsuda, 
Mizuho Fushitani, and Eiji J. Takahashi 
Published 21 December 2007  
258302 
 

31 December 2007 
Vol 99, Number 26, Articles (26xxxx)  
Articles published 22 Dec - 31 Dec 2007 
http://scitation.aip.org/dbt/dbt.jsp?KEY=PRLTAO&Volume=99&Issue=26 

 
Scaling Equations for a Biopolymer in 
Salt Solution 
Erik Geissler, Anne-Marie Hecht, and Ferenc 
Horkay 
Published 26 December 2007  
267801 
 
Directing Colloidal Self-Assembly 
through Roughness-Controlled 
Depletion Attractions 
Kun Zhao and Thomas G. Mason 
Published 28 December 2007  
268301 
 

11 January 2008 
Vol 100, Number 1, Articles (01xxxx)  
Articles published 1 Jan - 11 Jan 2008 
http://scitation.aip.org/dbt/dbt.jsp?KEY=PRLTAO&Volume=100&Issue=1 

 
Amoebae Anticipate Periodic Events 
Tetsu Saigusa, Atsushi Tero, Toshiyuki 
Nakagaki, and Yoshiki Kuramoto 
Published 3 January 2008  
018101 
See Also: Physics News Update   
  
DNA Bending Stiffness on Small Length 
Scales 
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Chongli Yuan, Huimin Chen, Xiong Wen Lou, 
and Lynden A. Archer 
Published 7 January 2008  
018102 
  
Transmembrane Helix Tilting: Insights 
from Calculating the Potential of Mean 
Force 
Jinhyuk Lee and Wonpil Im 
Published 8 January 2008  
018103  
  
Nonequilibrium Mechanics and 
Dynamics of Motor-Activated Gels 
F. C. MacKintosh and A. J. Levine 
Published 8 January 2008  
018104 
 
Point-Mutation Effects on Charge-
Transport Properties of the Tumor-
Suppressor Gene p53 
Chi-Tin Shih, Stephan Roche, and Rudolf A. 
Römer 
Published 8 January 2008  
018105 
  
Denaturation Transition of Stretched 
DNA 
Andreas Hanke, Martha G. Ochoa, and Ralf 
Metzler 
Published 9 January 2008  
018106 
 
Hydrodynamic Description of Protein 
Folding 
Sergei F. Chekmarev, Andrey Yu. Palyanov, 
and Martin Karplus 
Published 11 January 2008  
018107 
  
Determination of the Spectral Diffusion 
Kernel of a Protein by Single-Molecule 
Spectroscopy 
Jürgen Baier, Martin F. Richter, Richard J. 
Cogdell, Silke Oellerich, and Jürgen Köhler 
Published 11 January 2008  
018108 
 
Shear Thickening of Cornstarch 
Suspensions as a Reentrant Jamming 
Transition 
Abdoulaye Fall, N. Huang, F. Bertrand, G. 
Ovarlez, and Daniel Bonn 

Published 8 January 2008  
018301 
  
Drag Enhancement with Polymers 
N. François, D. Lasne, Y. Amarouchene, B. 
Lounis, and H. Kellay 
Published 9 January 2008  
018302 
  
Estimating Granger Causality from 
Fourier and Wavelet Transforms of Time 
Series Data 
Mukeshwar Dhamala, Govindan Rangarajan, 
and Mingzhou Ding 
Published 10 January 2008  
018701 
 

18 January 2008 
Vol 100, Number 2, Articles (02xxxx)  
Articles published 12 Jan - 18 Jan 2008 
http://scitation.aip.org/dbt/dbt.jsp?KEY=PRLTAO&Volume=100&Issue=2 
 

Isotope and Temperature Effects in 
Liquid Water Probed by X-Ray 
Absorption and Resonant X-Ray 
Emission Spectroscopy 
O. Fuchs, M. Zharnikov, L. Weinhardt, M. 
Blum, M. Weigand, Y. Zubavichus, M. Bär, F. 
Maier, J. D. Denlinger, C. Heske, M. Grunze, 
and E. Umbach 
Published 16 January 2008  
027801 
 
Jamming Transition and New 
Percolation Universality Classes in 
Particulate Systems with Attraction 
Gregg Lois, Jerzy Blawzdziewicz, and Corey 
S. O'Hern 
Published 17 January 2008  
028001 
  
Low Frequency Mechanical Modes of 
Viral Capsids: An Atomistic Approach 
Eric C. Dykeman and Otto F. Sankey 
Published 14 January 2008  
028101 
  
Microtubule Dynamics Depart from the 
Wormlike Chain Model 
Katja M. Taute, Francesco Pampaloni, Erwin 
Frey, and Ernst-Ludwig Florin 
Published 15 January 2008  
028102 
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Wrinkling of Vesicles during Transient 
Dynamics in Elongational Flow 
K. S. Turitsyn and S. S. Vergeles 
Published 17 January 2008  
028103 
  
Computer Assembly of Cluster-Forming 
Amphiphilic Dendrimers 
Bianca M. Mladek, Gerhard Kahl, and 
Christos N. Likos 
Published 15 January 2008  
028301  
  
Chemical Reaction Fronts in Ordered 
and Disordered Cellular Flows with 
Opposing Winds 
M. E. Schwartz and T. H. Solomon 
Published 16 January 2008  
028302 
 
Statics and Dynamics of 2D Colloidal 
Crystals in a Random Pinning Potential 
Alexandros Pertsinidis and Xinsheng Sean 
Ling 
Published 18 January 2008  
028303 
 

25 January 2008 
Vol 100, Number 3, Articles (03xxxx)  
Articles published 19 Jan - 25 Jan 2008 
http://scitation.aip.org/dbt/dbt.jsp?KEY=PRLTAO&Volume=100&Issue=3 

 
Probing Elastic Anisotropy from Defect 
Dynamics in Langmuir Monolayers 
Jan Brugués, Jordi Ignés-Mullol, Jaume 
Casademunt, and Francesc Sagués 
Published 22 January 2008  
037801 
  
Linactants: Surfactant Analogues in 
Two Dimensions 
Siwar Trabelsi, Shishan Zhang, T. Randall 
Lee, and Daniel K. Schwartz 
Published 23 January 2008  
037802 
  
Mechanical Response of a Small 
Swimmer Driven by Conformational 
Transitions 
Ramin Golestanian and Armand Ajdari 
Published 22 January 2008  
038101    

  
Femtosecond-Laser-Induced 
Nanocavitation in Water: Implications 
for Optical Breakdown Threshold and 
Cell Surgery 
Alfred Vogel, Norbert Linz, Sebastian 
Freidank, and Günther Paltauf 
Published 23 January 2008  
038102 
 
Nanoscale Imaging of Mineral Crystals 
inside Biological Composite Materials 
Using X-Ray Diffraction Microscopy 
Huaidong Jiang, Damien Ramunno-Johnson, 
Changyong Song, Bagrat Amirbekian, 
Yoshiki Kohmura, Yoshinori Nishino, Yukio 
Takahashi, Tetsuya Ishikawa, and Jianwei 
Miao 
Published 24 January 2008  
038103 
  
Counting Translocations of Strongly 
Repelling Particles through Single 
Channels: Fluctuation Theorem for 
Membrane Transport 
Alexander M. Berezhkovskii and Sergey M. 
Bezrukov 
Published 24 January 2008  
038104 
 
Chirality of Coiled Coils: Elasticity 
Matters 
Sébastien Neukirch, Alain Goriely, and 
Andrew C. Hausrath 
Published 25 January 2008  
038105 
  
Effects of Spatial Competition on the 
Diversity of a Quasispecies 
Jacobo Aguirre and Susanna C. Manrubia 
Published 25 January 2008  
038106 
  
Nonlocal Effects in Flows of Wormlike 
Micellar Solutions 
Chloé Masselon, Jean-Baptiste Salmon, and 
Annie Colin 
Published 25 January 2008  
038301 
 
Influence of Time and Space 
Correlations on Earthquake Magnitude 
E. Lippiello, L. de Arcangelis, and C. Godano 
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Published 22 January 2008  
038501 
 

1 February 2008 
Vol 100, Number 4, Articles (04xxxx)  
Articles published 26 Jan - 1 Feb 2008 
http://scitation.aip.org/dbt/dbt.jsp?KEY=PRLTAO&Volume=100&Issue=4 
 
Rate-Distortion Scenario for the 
Emergence and Evolution of Noisy 
Molecular Codes 
Tsvi Tlusty 
Published 29 January 2008  
048101 
 
Stable Irregular Dynamics in Complex 
Neural Networks 
Sven Jahnke, Raoul-Martin Memmesheimer, 
and Marc Timme 
Published 30 January 2008  
048102 
 
Monomer Depletion, Pressure 
Difference, and Membrane Tube Radius 
Reduction due to Fiber Polymerization 
in Microspikes 
D. R. Daniels 
Published 31 January 2008  
048103 
 
Mechanical Properties of Silk: Interplay 
of Deformation on Macroscopic and 

Molecular Length Scales 
Igor Krasnov, Imke Diddens, Nadine 
Hauptmann, Gesa Helms, Malte Ogurreck, 
Tilo Seydel, Sérgio S. Funari, and Martin 
Müller 
Published 31 January 2008  
048104 
 
Elastic Energy-Driven Phase Separation 
of Phospholipid Monolayers at the 
Nematic Liquid-Crystal–Aqueous 
Interface 
Jugal K. Gupta, Maria-Victoria Meli, Sarah 
Teren, and Nicholas L. Abbott 
Published 31 January 2008  
048301 
 
Crystallization and Dissolution of Flow-
Induced Precursors 
Luigi Balzano, Nileshkumar Kukalyekar, 
Sanjay Rastogi, Gerrit W. M. Peters, and 
John C. Chadwick 
Published 1 February 2008  
048302  
 
Auditory Localization of Ground-Borne 
Vibrations in Snakes 
Paul Friedel, Bruce A. Young, and J. Leo van 
Hemmen 
Published 28 January 2008  
048701

Biological Physics Articles from 

Physical Review E 
 

December 2007 
Vol 76, Number 6, Articles (06xxxx)  
http://scitation.aip.org/dbt/dbt.jsp?KEY=PLEEE8&Volume=76&Issue=6 

 
ARTICLES 
 
Sedimentation of pairs of 
hydrodynamically interacting 
semiflexible filaments 

I. Llopis, I. Pagonabarraga, M. Cosentino 
Lagomarsino, and C. P. Lowe 
Published 4 December 2007 (10 pages)  
061901 
 
Spontaneous emergence of spatial 
patterns in a predator-prey model 
M. V. Carneiro and I. C. Charret 
Published 4 December 2007 (8 pages)  
061902 
 

PRE HIGHLIGHTS 



 

 
     11

Scale invariance of human 
electroencephalogram signals in sleep 
Shi-Min Cai, Zhao-Hui Jiang, Tao Zhou, Pei-
Ling Zhou, Hui-Jie Yang, and Bing-Hong 
Wang 
Published 5 December 2007 (5 pages)  
061903 
 
Risk perception in epidemic modeling 
Franco Bagnoli, Pietro Liò, and Luca Sguanci 
Published 5 December 2007 (7 pages)  
061904 
 
Lifetime of ligand-receptor clusters 
under external force 
Chih-Chao Tang, Yi-Ping Chu, and Hsuan-Yi 
Chen 
Published 10 December 2007 (6 pages)  
061905 
 
Role of electrostatic interactions in the 
assembly of empty spherical viral 
capsids 
Antonio Šiber and Rudolf Podgornik 
Published 12 December 2007 (10 pages)  
061906 
 
Buckling of stiff polymers: Influence of 
thermal fluctuations 
Marc Emanuel, Hervé Mohrbach, Mehmet 
Sayar, Helmut Schiessel, and Igor M. Kulić 
Published 12 December 2007 (13 pages)  
061907 
  
Evaluation of higher-order time-domain 
perturbation theory of photon diffusion 
on breast-equivalent phantoms and 
optical mammograms 
D. Grosenick, A. Kummrow, R. Macdonald, 
P. M. Schlag, and H. Rinneberg 
Published 13 December 2007 (18 pages)  
061908 
 
Cooperative action in eukaryotic gene 
regulation: Physical properties of a viral 
example 
Maria Werner, LiZhe Zhu, and Erik Aurell 
Published 18 December 2007 (7 pages)  
061909 
  
Soft elasticity of RNA gels and negative 
Poisson ratio 

Amir Ahsan, Joseph Rudnick, and Robijn 
Bruinsma 
Published 19 December 2007 (10 pages)  
061910 
  
Theory of conformational transitions of 
viral shells 
Thomas Guérin and Robijn Bruinsma 
Published 19 December 2007 (12 pages)  
061911 
  
Phase response curves in the 
characterization of epileptiform activity 
J. L. Perez Velazquez, R. F. Galán, L. Garcia 
Dominguez, Y. Leshchenko, S. Lo, J. Belkas, 
and R. Guevara Erra 
Published 19 December 2007 (8 pages)  
061912 
 
Elasticity of two-dimensional filaments 
with constant spontaneous curvature 
Zicong Zhou 
Published 20 December 2007 (12 pages)  
061913 
  
Stretching of buckled filaments by 
thermal fluctuations 
Krzysztof Baczynski, Reinhard Lipowsky, and 
Jan Kierfeld 
Published 21 December 2007 (9 pages)  
061914 
  
Dynamics of DNA breathing: Weak noise 
analysis, finite time singularity, and 
mapping onto the quantum Coulomb 
problem 
Hans C. Fogedby and Ralf Metzler 
Published 21 December 2007 (12 pages)  
061915 
 
Electrokinetic-flow-induced viscous 
drag on a tethered DNA inside a 
nanopore 
Sandip Ghosal 
Published 26 December 2007 (3 pages)  
061916 
  
Axial optical trapping efficiency through 
a dielectric interface 
Antonio Alvaro Ranha Neves, Adriana 
Fontes, Carlos Lenz Cesar, Andrea 
Camposeo, Roberto Cingolani, and Dario 
Pisignano 
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Published 28 December 2007 (8 pages)  
061917 
 

January 2008 
Vol 77, Number 1, Articles (01xxxx)  
http://scitation.aip.org/dbt/dbt.jsp?KEY=PLEEE8&Volume=77&Issue=1 

 
ARTICLES 
 
Mutual information in random Boolean 
models of regulatory networks 
Andre S. Ribeiro, Stuart A. Kauffman, Jason 
Lloyd-Price, Björn Samuelsson, and Joshua 
E. S. Socolar 
Published 3 January 2008 (10 pages)  
011901  
  
Langevin computer simulations of 
bacterial protein filaments and the 
force-generating mechanism during cell 
division 
I. Hörger, E. Velasco, J. Mingorance, G. 
Rivas, P. Tarazona, and M. Vélez 
Published 7 January 2008 (9 pages)  
011902 
 
Noise-induced dynamics in the mixed-
feedback-loop network motif 
Difei Li and Chunguang Li 
Published 7 January 2008 (11 pages)  
011903 
  
Social diversity and promotion of 
cooperation in the spatial prisoner's 
dilemma game 
Matjaž Perc and Attila Szolnoki 
Published 14 January 2008 (5 pages)  
011904 
 
Cluster phases of membrane proteins 
Nicolas Destainville 
Published 14 January 2008 (5 pages)  
011905 
  
Phase transitions induced by variation 
of invasion rates in spatial cyclic 
predator-prey models with four or six 
species 
György Szabó and Attila Szolnoki 
Published 15 January 2008 (4 pages)  
011906 
  

Adhesion of vesicles to curved 
substrates 
Sovan Das and Qiang Du 
Published 15 January 2008 (7 pages)  
011907 
  
Observation of a dynamic crossover in 
RNA hydration water which triggers a 
dynamic transition in the biopolymer 
Xiang-qiang Chu, Emiliano Fratini, Piero 
Baglioni, Antonio Faraone, and Sow-Hsin 
Chen 
Published 17 January 2008 (6 pages)  
011908 
 
Rheology of two-dimensional F-actin 
networks associated with a lipid 
interface 
Robert Walder, Alex J. Levine, and Michael 
Dennin 
Published 17 January 2008 (8 pages)  
011909 
  
Efficient evaluation of neuron 
populations receiving colored-noise 
current based on a refractory density 
method 
Anton V. Chizhov and Lyle J. Graham 
Published 17 January 2008 (7 pages)  
011910  
  
Fractal approach to the rheology of 
concentrated cell suspensions 
A. Iordan, A. Duperray, and C. Verdier 
Published 18 January 2008 (6 pages)  
011911 
  
Bilateral source acoustic interaction in a 
syrinx model of an oscine bird 
Rodrigo Laje, Denisse Sciamarella, Juan 
Zanella, and Gabriel B. Mindlin 
Published 18 January 2008 (9 pages)  
011912 
  
Thermal denaturation of fluctuating 
finite DNA chains: The role of bending 
rigidity in bubble nucleation 
John Palmeri, Manoel Manghi, and Nicolas 
Destainville 
Published 22 January 2008 (22 pages)  
011913 
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Detecting directional coupling in the 
human epileptic brain: Limitations and 
potential pitfalls 
Hannes Osterhage, Florian Mormann, Tobias 
Wagner, and Klaus Lehnertz 
Published 22 January 2008 (10 pages)  
011914 
 
Comparison of three replication 
strategies in complex multicellular 
organisms: Asexual replication, sexual 
replication with identical gametes, and 
sexual replication with distinct sperm 
and egg gametes 
Emmanuel Tannenbaum 
Published 23 January 2008 (16 pages)  
011915 
  
Resetting and termination of reentry in 
a loop-and-tail cardiac model 
Trine Krogh-Madsen and David J. Christini 
Published 23 January 2008 (5 pages)  
011916 
 
Adaptation-induced collective dynamics 
of a single-cell protozoan 
Maiko Ogata, Tsuyoshi Hondou, Yoshinori 
Hayakawa, Yoshikatsu Hayashi, and Ken 
Sugawara 
Published 23 January 2008 (6 pages)  
011917 
  
Rheological and structural properties of 
dilute active filament solutions 
Falko Ziebert and Igor S. Aranson 
Published 24 January 2008 (5 pages)  
011918 
  
Förster mechanism of electron-driven 
proton pumps 
Anatoly Yu. Smirnov, Lev G. Mourokh, and 
Franco Nori 

Published 24 January 2008 (13 pages)  
011919 
 
Hydrodynamics of self-propelled hard 
rods 
Aparna Baskaran and M. Cristina Marchetti 
Published 25 January 2008 (9 pages)  
011920 
  
Interacting RNA polymerase motors on 
a DNA track: Effects of traffic 
congestion and intrinsic noise on RNA 
synthesis 
Tripti Tripathi and Debashish Chowdhury 
Published 25 January 2008 (12 pages)  
011921 
 
Temporal differentiation and the 
optimization of system output 
Emmanuel Tannenbaum 
Published 31 January 2008 (14 pages)  
011922 
See Also: Phys. Rev. Focus   
  
Dynamic range of hypercubic stochastic 
excitable media 
Vladimir R. V. Assis and Mauro Copelli 
Published 31 January 2008 (7 pages)  
011923 
 
BRIEF REPORTS 
 
Inconspicuous structural coloration in 
the elytra of beetles Chlorophila 
obscuripennis (Coleoptera) 
Feng Liu, Haiwei Yin, Biqin Dong, Youhua 
Qing, Li Zhao, Serge Meyer, Xiaohan Liu, 
Jian Zi, and Bin Chen 
Published 17 January 2008 (4 pages)  
012901
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SPECIAL DBP ANNOUNCEMENT 

 
DBP BUSINESS MEETING 

 
The DBP Business Meeting  

will be held  
at the March APS Meeting  

in New Orleans  
 

from 5:45 to 6:45 pm 
In MCC Room 208 

Tuesday March 11, 2008 
 

Don’t miss it! 
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SPECIAL DBP ANNOUNCEMENT 
 

STUDENT TRAVEL GRANTS 
AWARDED 

 
Twenty-one students have been awarded Student Travel Grants ranging from $100 
to $400 to help defray their expenses in traveling to the March Meeting. The total 
amount awarded this year is $4000. The recipients, along with their universities, 
academic departments, and the sessions in which they will be presenting, are listed 
below. Congratulations! 
 

Svetlana Postnova, U Marburg, Physiology, B16 
Ross Brody, U Maine, Physics, V17 

Jessica Zimberlin, U Mass, Polymer S&E, P16 
Yongxing Guo, Brown, Physics, P16 

Aphrodite Ahmadi, Syracuse U, Physics, X40 
Chih-Kuan Tung, Princeton, Physics, X40 

David Liao, Princeton, Physics, J16 
Patrick Hann, Rowan U, Physics, S16 

Kun-Chun Lee, U Penn, Phys & Astrophys., L16 
C. Zang, G. Washington U, Physics, W16 

MatthewRaum,Virginia Tech, Physics, H16 
Robert Forties, Ohio State U, Physics, V40 

Kevin Johnson, U Mo-Columbia, Physics, B17 
Nathan Dees, U Mo-STL, Physics/Neurodynamics, J17 

Aonan Tang, Indiana U, Physics, B16 
Ranjani Narayanan, U FL, Physics, D17 
Yanxin Liu, Florida Intn'l, Physics, D17 

Xiaojia Tang, U GA, Physics, D16 
Lam Nguyen, Florida SU, Physics, W25 
Ronald Benjamin, UAB, Physics, L16 

Allison Heath, U TX, Systems Biology, D16 
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SPECIAL DBP ANNOUNCEMENT 
 

CALL FOR NOMINATIONS 
of DBP Members 

for 2008 APS Fellowship 
 
On behalf of the 2008 DBP Fellowship Committee, this is to invite the nominations of some of 
your well-qualified colleagues to be considered for the elections to APS Fellowship this year. 
 
With 2008 membership count of 1881, the DBP will be permitted to sponsor up to 9 qualified 
candidates for the elections.  Hence your attention for this process is most important so that the 
Division of Biological Physics (DBP, not to be confused with DPB) can be better represented 
within the APS. 
 
I would like to point out that I discovered a very senior world-famous colleague, Prof. Britton 
Chance, being overlooked by the entire APS community until 2007.  Incidentally, Prof. Chance 
was awarded our Biological Physics Prize by the APS in 1987. It is quite likely that there could 
be some extremely qualified biological physicists still being overlooked. You may find out their 
status being a Fellow or not, directly from APS online directory.  However equally importantly, 
please understand that any premature nominations of male or female candidates alike, are not 
desirable. These cases in all likelihood will be dropped.  Please exercise your professional, rather 
than emotional, judgment as well as you can. 
 
The instructions, criteria and forms for the nominations are available on APS website, URL: 
http://www.aps.org/programs/honors/fellowships/nominations.cfm. All forms, the supporting 
information and recommendations for each nomination should be submitted electronically 
according to the instructions.   New nominations for DBP-sponsored candidates and any updated 
information for the deferred candidates must be received by May 1, 2008, for the next reviewing  
cycle.  The reviewing process is comprised of four stages.  The final stage will end in mid-
November at the APS Council Meeting.  The announcements will be made by the APS Honor 
Program Office soon after the final conclusions. 
 
For any questions, please contact the Fellowship Office directly at e-mail: fellowship@aps.org, or 
telephone: (301) 209-3268. 
 

Thank you very much for your attention. 
 
Dr. Shirley Chan 
Secretary-Treasurer 
Division of Biological Physics 
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SPECIAL DBP ANNOUNCEMENT 
 

ELECTION RESULTS 
 
 
The DBP election results are in.  Out of 1883 ballots generated, 324 have voted online, 
and 11 paper ballots have been received.  The percentage of participation is ~18%.  For 
some unknown reason, this turnout is the lowest of the 5 elections I have prepared, both 
by counts and by percentage.   To the best of my knowledge, the statistical mean of total 
vote counts still remains intact:  350 +/- 30.   
 
Strangely, the DBP seems to have a "glass ceiling" of 400 votes cast, which remains 
unbroken even though DBP membership has increased over 60% in ~14 years.  The only 
speculation I could come up with is that, perhaps over this period, the DBP has a similar 
core of actively participating members who really care about the future of the Division. 
 As the retiring Secretary-Treasurer, it is my sincere wish that more members will become 
actively involved and this "voting glass-ceiling" can be broken soon.  
 
The individual counts show that Herbert Levine has been elected as the next Vice-Chair, 
over Angel Garcia.  Thomas Nordlund, though running unopposed as the next Secretary-
Treasurer, received extremely strong support from the voting members (over 90%). 
Timothy Newman and Daniel Cox have been chosen as the new Members-at-Large, over 
Uwe Tauber and Mark Spano.   
 
The Bylaws Amendments have been passed overwhelmingly, yes: 298 votes, no: 19 
votes.  The revised Bylaws will become effective after the DBP Business Meeting, to be 
held on Tuesday March 11, 5:45 p.m. - 6:45 p.m., Convention Center, Room 208, unless 
there should be a last-minutes major objection from the attendees in this meeting.   The 
new appointments of the mandated committees will follow the guidelines as described in 
the revised Bylaws.  
 
On behalf of the Executive Committee, I would like to thank the Nominating Committee 
Members for identifying the slate of candidates to run for this round of DBP elections, 
and all those DBP members who have taken their time to vote.  
 

Dr. Shirley Chan 
Secretary-Treasurer, Division of Biological Physics, APS 
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JOB AD 
 

Two Postdoctoral Positions 
Oakland University 

 
Two postdoctoral positions will soon be available in an active lab where we study articular 

cartilage using multidisciplinary techniques, including microscopic magnetic resonance 
imaging (µMRI), polarized light microscopy (PLM), transmission electron microscopy 

(TEM), Fourier-transform infrared imaging (FTIRI), histology, biochemical treatment and 
mechanical characterization. The goal of this work is to determine a set of multidisciplinary 
parameters that describe the load-induced changes in osteoarthritic cartilage from animals at 
microscopic resolutions. Other research opportunities may be available depending upon the 

interests and background of the successful candidate. 
 

The successful candidate for the postdoctoral position should have a PhD or equivalent in 
biomedical sciences, biophysics, bioengineering, or a related field. A solid background and 
previous experience in cartilage or other connective tissue is preferred. Working knowledge 

and skills with microscopic imaging instrument and image analysis will be an asset. 
 

Oakland University is located in suburban Rochester, Michigan, in north Oakland County, 
which boasts one of the most picturesque campuses in the country.  Our state-of-art lab 
instrumentation includes a µMRI system (Bruker AVANCE II NMR Console with a 7T 
wide-bore superconducting magnet and microimaging accessories), a mechanical system 

(EnduraTec ELF 3200), a PLM system (Leica DM RXP interfaced with two digital imaging 
systems), a FTIRI system (PerkinElmer Spotlight 300), and a number of histology and 

analytical chemistry equipments. Our web site contains more information regarding our lab 
and some of the recently completed cartilage projects.  

 
Interested individuals should send their CV, statements of research experience and research 
interest, and the names, telephone numbers, and e-mail addresses of at least three references 

to: 
 

Professor Yang Xia 
Dept of Physics,  

Oakland University,  
Rochester, MI 48309, USA 

Tel: 248-370-3420; Fax: 248-370-3408; E-mail: xia@oakland.edu 
Web: http://www.oakland.edu/~xia/XiaLab_index.html. 

 
OU is an equal opportunity employer. 
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JOB AD 
 
 

POSTDOCTORAL POSITION 
MD ANDERSON CANCER CENTER 

 
Applications are invited for a postdoctoral fellow position in the Department of Radiation 
Physics of the University of Texas (UT) MD Anderson Cancer Center to work on an 
exploratory research program on multiscale modeling of radiation response of biological 
systems.  The position involves the development and application of computational methods 
for the modeling of the processes involved in the interaction of radiation with biological 
systems across different spatial and temporal scales.   A good background in simulation and 
modeling of condensed matter or biological systems, interest in computational biological 
physics, experience in scientific programming, and high level of motivation for independent 
work is desired.  Due to the interdisciplinary nature of the research, applications from 
candidates in all areas of computational science/engineering with interest in biomedical 
physics will be considered.  
 
UT MD Anderson Cancer Center is renowned for its excellence in patient care, research and 
education programs. The candidates will have ample opportunities for interdisciplinary 
training to pursue an academic career in biomedical physics. Although it is primarily a 
research position, there will be opportunity to receive training in clinical medical physics. 
Interested candidates should send application materials by email to Ms. Cynthia M. Wyche 
(e-mail address: cmwyche@mdanderson.org). The application materials should include: 
1. A letter of interest and current CV with names and contact information of at least two 
references; 
2. An optional brief (no more than three pages) research proposal in the area of computation 
radiation biophysics that they would love to pursue. 
 
The initial appointment will be for one year with possibility of renewals based on progress 
and availability of funds.  
 
UT M.D. Anderson Cancer Center is a smoke free environment.  We are an equal 
opportunity employer and we encourage qualified women and minority applicants. 
Applicants must be legally eligible to work in the United States. 
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JOB AD 
 

POSTDOCTORAL POSITION 
IBM WATSON RESEARCH CENTER 

 
A postdoc position is available immediately at IBM Watson Research 
Center (Yorktown Heights) in Dr. Yuhai Tu’s group. We are looking for 

someone with strong background in physics (statistical, soft matter, 
nonlinear dynamics, etc.) and who is interested in working on biological 

problems. Specific subjects include studying complex biological 
networks, quantitative modeling of signaling pathways and molecular 

level understanding of biological devices, such as motors and switches. 
 

Interested candidates should contact the PI (Yuhai@us.ibm.com) 
directly with their CV and 3 letters of recommendation. 

 

JOB AD 
 

Software Developer/Research Associate/Post Doctoral Fellow 
Indiana University Biocomplexity Institute 

  
The Indiana University Biocomplexity Institute seeks a Research Associate or Post Doctoral 
Fellow to join in research on the development and improvement of Tissue Simulation 
Environment (compucell3d.org).  Rank is commensurate with experience.  Two positions 
may be filled.  Preferred skills and abilities include extensive experience in C++, Python, 
user interface design and implementation.  Candidates should be able to interact with users, 
help prepare training workshops, and work in a small team environment with limited 
supervision. Opportunities include collaboration on new research projects and participation 
in publications with our scientists.  Areas of interest include Monte Carlo methods, 
statistical mechanics, fluid dynamics, partial differential equations, mathematical modeling 
of biological systems, computer graphics visualization, and scientific software development. 
Skills in numerical modeling, graphics and visualization, or parallel programming are a 
plus, as is a strong (Masters or Ph.D.) scientific background. Technical writing and 
documentation experience are preferred. Applicant review will begin immediately and 
continue until positions are filled. Initial appointment will begin as early as January 7, 
2008, and last one year with extension possible, subject to satisfactory performance. Send a 
CV and 3 letters of recommendation to Prof. James Glazier, Biocomplexity Institute, 
Indiana University, Bloomington, IN 47405, U.S.A. Indiana University is an Equal 
Opportunity / Affirmative Action employer. 


