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Welcome to the first issue of RESONANCE, the newsletter of 
the Illinois Biophysics Society (IBS), University of Illinois at 
Urbana-Champaign chapter.  Due to a renewed student interest in 
creating a more structured and professional biophysics community, 
IBS has been rejuvenated and improved.  The purpose of IBS is to 
“create, foster, and encourage research in the biophysical sciences 
and promote interaction amongst our students and faculty.”  The 
local biophysics community is very diverse and therefore dispersed 
throughout campus.  With this in mind, the IBS holds as its top 
priority the formation of an educational and friendly environment 
in which biophysics students (and those in related fields) may 
interact and socialize, even in the midst of spatial and departmental 
separation. We will work to form a network of students and 
professors, as well as to establish and maintain corporate and 
academic contacts.  RESONANCE will serve to keep professors 
and students informed by providing timely information on local 
biophysics research, IBS activities, and topics of interest to the 
local biophysics community. 

We are closely affiliated with the Center for Biophysics and 
Computational Biology and the great majority of our members are 
students in this program.  Therefore, we have adopted “cb2”  (an 
acronym for the Center for Biophysics and Computational Biology) 
to represent our organization.  We thank the center for its 
contributions. 
 If you are interested in getting involved, you may e-mail the 
IBS president, Amir Mirarefi, at amiraref@scs.uiuc.edu.  For 
additional information on the newsletter, you may e-mail the editor, 
Derrick Kolling, at kolling@uiuc.edu.  
 
What is Biophysics?  A Personal View 
 
Colin Wraight 

 Biophysics arose through recognition of the important axiom 
that biology, no matter how complex it may be, is subject to the 
laws of physics and can be studied—indeed, ultimately must be 
studied—through quantitative and theoretical analysis.  This first 
became meaningful (and practical) in the 1930s and ’40s in the 
study of bioelectricity (electrophysiology), the interaction between 
ionizing radiation and living material (radiation biology), and light-
driven biological processes (notably, vision and photosynthesis).  
In the “pre-structure” years, biophysics grew out of a largely 
unsupervised amalgamation of these topics.   

 In many institutions, the inherent breadth of biophysics has 
gone unexploited, specifically emphasizing certain areas while 
ignoring others.  At the University of Illinois, in contrast, breadth 
has long been upheld as a defining feature of the Program in 
Biophysics (and now the Center for Biophysics & Computational 
Biology).  Indeed, diversity was inherent in the biophysics program 

from the start, by virtue of the founding protagonists, Ladd Prosser 
(electrophysiology) and Robert Emerson and Eugene Rabinowitch 
(photobiology).  Thus, the vision for biophysics on this campus has 
always been one of a horizontal structure that could interweave 
with the vertical organization of the departments, thereby providing 
an additional and less canonically defined mechanism for creating 
intellectual opportunities that cut across traditional campus lines 
and for responding to new developments at the interfaces of 
biology with chemistry and physics. 

 Today, biophysics—like biology, itself—is a vast and diverse 
field and is often divided into sub-topics such as molecular 
biophysics, cell biophysics, photobiophysics, medical biophysics, 
biomechanics, etc.  In many ways, biophysics is so protean as to be 
hard to define.  In terms of subject matter, it clearly overlaps with 
physiology, biochemistry and bioengineering.  Furthermore, the 
primacy of biology in modern society’s prioritization of science is 
also driving the rediscovery of biology by chemists and physicists, 
resulting in “new” fields such as chemical biology and biological 
physics.  All these manifestations assert one of two basic 
“biophysical” goals, to describe biological processes in mechanistic 
terms using fundamental physical principles, or to develop and 
apply new physical methods for studying the structures and 
mechanisms of biology.  

 The application of rigorous physical principles to biology is 
inherently difficult.  The level of complexity encountered in 
biology is so great that the traditional approaches of physics are 
seriously compromised.   

continued on p. 3 

 

IBS members enjoying a night out at Brothers Bar.  Some showed 
off their billiard skills while others partook of the food and 
beverages provided. 
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The Medical Scholars 
Program 
 
JP Yu 
 
    The Medical Scholars Program (MSP) at 
the University of Illinois, Urbana-
Champaign, is a dual degree program 
(MD/PhD, MD/MBA, and MD/JD) offered 
jointly by the College of Medicine and the 
Graduate College.  While the MSP is not 
unique in that it offers its students the 
opportunity to combine their medical studies 
with traditional doctoral programs in the 
biomedical sciences, it is unique in that it 
also offers students the opportunity to 
pursue graduate study in disciplines not 
traditionally aligned with medicine such as 
business, law, and the social sciences.  
Though seemingly incongruous at first, the 
MSP is, and has been, addressing the need 
for physicians uniquely trained in other 
disciplines to bring direction, an informed 
position to related medical fields such as 
medical/research ethics, universal health 
care and coverage, and health care 
economics and policy.   

One of the hallmarks of the program is the 
flexibility accorded to the students.  
Whereas at other institutions there is a set 
program of study, MSP students have the 
freedom to pursue both degrees in whatever 
manner they see fit.  The size of the program 
is also a hallmark.  At any one time, there 
are about 165 students pursuing a dual 

degree program, and the College of 
Medicine is almost entirely composed of 
MSP students.  Such a presence (although in 
biophysics, there aren't many of us) provides 
for a truly outstanding collaborative, 
supportive, and, because of the wide range 
of doctoral disciplines being pursued, 
interesting environment.  If you are 
interested in the MSP and wish to become a 
part of the program, please contact the 
Medical Scholars Program here at the 
University of Illinois (125 Medical Sciences 
Building) for additional information. 
 
IBS Officers 
Amir Mirarefi—President 
Ling Chen—Treasurer 
Yash Gad—Webmaster 
Rahul Roy—Secretary 
César Luna-Chávez—Social Chair 
Derrick Kolling—Newsletter Editor 

 
Faculty/Student Update 
 
New Professors: 
Lee Cox  MIP 
Ziwaei Huang Biochemistry 
Gary Olsen Microbiology 
Huimin Zhao Chemical Eng.  
Yi Lu  Chemistry 
Huifang Huang Biochemistry 
Todd Martinez Chemistry 
Taek Jip Ha Physics 
 

New Students 
Chittanon “Keng” Buranachai 
Rong Cao 
Ling Chen 
Olexandr “Sasha” Kokhan 
Ying Li 
César Luna-Chávez 
Patrick Miller 
Rahul Roy 
Elizabeth Villa Rodriguez 
Wei “Eric” Wang 
Ahmet Yildiz 
Fenlin “Bryan” Yin 
John-Paul “JP” Yu 
 
Recent Graduates 

——May 2001—— 
George Hunter —working in CA 
Andrew Krivoshik—residency at Mayo 
(MSP student) 
Georgios Pappas—working in San Diego 
Adelina Paunescu—postdoc in Boston 
Sanjeevi Sivasankar—postdoc in CA 

——August 2001—— 
Keiko Kimura—working at Canon 

——October 2001—— 
Shaoyu Su—postdoc in CA 
Jeffery Tsao—postdoc in Europe 
 
 
Thank you Cindy Dodds for providing 
information and materials.  Special 
thanks to Amanda Kolling for her help.  

 

New Courses: 
 
Physics 498BIN is a new class being taught this semester by Professor Nigel Goldenfeld.  The course is titled “Statistical Physics of 
Biological Information and Complexity.”  This class introduces many important biophysical issues that are relevant to the understanding 
and processing of biological information, which is becoming more important in the post-genomic era.  Professor Goldenfeld uses tools 
from statistical mechanics to solve issues that are motivated by biology.  This course might be of interest to students who want to learn 
about new topics in physics and biology. 
 
Physics 398BIO will be offered spring semester and will be taught by Professor Paul Selvin.  “Introduction to Biological Physics” will 
apply elements of physics for students to gain understanding of biological processes.   Professor Selvin will begin at an atomic level and 
work up to whole systems, and will show how microscopic phenomena (random and/or directed) lead to macroscopic phenomena.  The 
course is intended for junior/senior students in the physical sciences.  Life science majors also are invited to join if they would like to see 
how physicists approach biology.  Prerequisites are PHYCS 111, 112, 113, or consent of instructor.   
 
Chem 340B is a new class being taught this semester by Professors Bob Gennis and Antony Crofts.  The course, “Physical Chemistry for 
Biologists,” stresses the applications of physical chemistry to biological systems.  It covers the thermodynamics and kinetics of protein 
folding, bioenergetics, and many other important topics in biology.  This is the first course of a two-course series, although one need not 
take both courses.  The second course, Chem 346, will cover spectroscopy and some computational aspects of the biological sciences. 
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continued from p. 1 
The expectation of a clear and highly reproducible quantitative 
outcome is often greatly degraded by sample variation, and, even 
when data are well defined, models of biological function 
inevitably grow increasingly complex to accommodate new 
observations.  Upon entering the world of biology, students of 
physics or engineering may experience genuine anxiety as systems 
of study fail to reduce to more concise descriptions as they become 
better understood.  

 The apparent lack of simple, 
irreducible laws in biology also means that 
the intellectual currency is largely one of 
facts. The student who wants to “understand 
the principles” without rote learning should 
probably avoid the sciences altogether, but 
certainly biology in any form! On the other 
hand, there are ways to handle this, and one 
of the most useful tools is the rule of thumb 
or rough approximation.  Often an order of magnitude is all that is 
necessary, and sometimes all that can be obtained.  In any field it is 
important to have a feel for the governing parameters.  In 
biophysics these include the relevant length scales—molecular 
sizes, organellar and cellular dimensions, etc—relevant energy 
scales, rough dynamic properties such as diffusion coefficients and 
transport time scales, concentrations or densities of major 
constituents, etc. 

 Of course, biology does not really lack irreducible laws; rather, 
it has all the laws of physics and chemistry, plus one unique to 
biology—evolution.  Simple to state, the principles of evolution 
and natural selection are so powerful that it is also extremely 
difficult to comprehend the ramifications.  Evolution, 
thermodynamics, and quantum theory are probably the great 
intellectual achievements of modern science.  Although not 
generally requiring sophisticated mathematical techniques, 
evolution is extremely difficult to truly grasp and work with, 
because it necessarily operates on systems of enormous 
complexity—selection in very large populations within 
ecosystems, based on genetic (molecular) expression, over very 
longtime periods, and discriminating tiny increments of change 
built upon the existing biology.   

 The result is the familiar Rube Goldberg apparatus we call 
Life, which, in general, is not streamlined and efficient in an 
engineering sense.  It is, however, maximally adapted to the current 
environment and represents one optimal solution to the 
evolutionary path taken.  The difficulty of comprehending this is 
evident in the widespread lack of understanding of evolution, not 
only in the lay population, but also among highly educated people, 
including trained, professional scientists1.  While the biology 
student may despair at grasping thermodynamics and quantum 

                                                 
1  According to one survey, more than 40% of the American public does 
not “believe” in evolution.  Leaving aside a small fraction of religious 
fundamentalists, this is surely a reflection of understanding rather than a 
true issue of belief. 
 

theory, many a physics student will be equally disadvantaged by 
lack of exposure to and understanding of evolutionary theory.  

 Biophysics is, therefore, an equal opportunity employer.  
While notable biophysicists have included many physicists, the key 
attributes of any successful contributor are that they be curious, 
observant and broadly trained, not what educational route they may 
take.  What the physical approach brings to biology is not a 
sinecure but a toolkit.  From a discovery point of view, it begins 

with the expectation that simple quantitative 
models can partially describe complex 
phenomena, and that quantifying biological 
processes leads to the recognition of 
similarities and themes.  This then leads to 
the identification of underlying physical 
processes (ultimately, mechanisms) that can 
be incorporated into more complex models 
to more accurately (and often less generally) 
describe individual processes.  From a 

learning point of view, biophysics offers a way to approach the 
endless complexity of life with a toolkit of sharp principles that are 
undoubtedly too simple but which can cut through the hierarchy of 
biological organization to the essential mechanisms beneath.  

 This is the starting place that biophysics provides.  From there, 
one can proceed to add the complexity needed to more closely 
approximate reality.  This can lead into the realm of computational 
biology, but a great deal of progress can be made by continuing 
with the intuition based on simpler models.  The mantra of the 
biophysicist might well be taken from the great, early 20th-century 
mathematician and philosopher, Alfred North Whitehead:  

“Seek simplicity—and distrust it.” 
 

Who’s Who at the Center for Biophysics and 
Computational Biology 

 
John Whitmarsh has been the director of the center 
since May 2001.  He is a professor of biophysics, 
biochemistry, and plant biology, and his research 
aims at elucidation of molecular mechanisms in 
photosynthesis; development of a Web-based 
model of photosynthesis from light gathering to 
canopy carbon gain; and biochemistry and genetics 

of chlorophyll degradation 
 
Administrative Coordinator Cindy Dodds has been 
with the center over seven years.  She received her 
re-class in September and is now a staff secretary.  
An invaluable asset to faculty and students, Cindy 
makes the center’s office a fun place to be!   
Siddharth Swaminathan is Cindy’s new office 
assistant.  He is responsible for application requests and data entry 
of application materials, performs web searches (for URLs, alumni, 
etc.), and everyday office duties. 
 
The Center’s homepage has taken on a new look.  Check it out: 

http://www.life.uiuc.edu/biophysics/index.html 

“Of course, biology does not 
really lack irreducible laws; 
rather, it has all the laws of 
physics and chemistry, plus 

one unique to biology—
evolution.” 

 



Page 4 RESONANCE December 2001 
 

Visit our homepage at http://www.life.uiuc.edu/biophysics/ibs 

Making the Most of Your Lab Rotations 
 
Rahul Roy 
 
    Biophysics lab rotations at UIUC are not for you to accomplish 
groundbreaking research or impress the lab personnel with your 
project executing capabilities.  The person to gain the most out of 
the lab rotations is you, especially since it’s your chance to find 
yourself a thesis lab.  It is a chance for you to interact with others 
in the lab, including the principal investigator (PI), and to see in a 
hands-on way the experimental questions that the lab is addressing 
and the techniques they use to answer those questions.  It is a 
chance to evaluate if you would fit well into the lab, as well as to 
determine if you like the questions and approaches the lab is 
pursuing. 
 
Choosing a Lab for Rotation 
Since there are many labs to choose from, starting with 
computational biology and on to neuroscience, choosing a lab 
might be a tough job.  But it is important because it will play an 
important role in determining your thesis topic, and hence your 
future.  Since you are allowed a maximum of four lab rotations, 
and you have to decide upon the thesis advisor by December of the 
year you join, it becomes a crucial decision.  Here are some tips 
that might be useful: 
 
1) Start with the Biophysics and Computational Biology website 
(http://www.life.uiuc.edu/biophysics/) and related links.  Review 
the work of the faculty and create a list of labs that appeal your 
intellect and interests. 
 
2) Attend the seminars presented by faculty interested in new 
students. 
 
3) Gather information from senior students in the program, your 
faculty advisor, and others that might be related to UIUC 
biophysics (post docs, etc.) before you see the PI of the prospective 
rotation lab. These people are good resources since they have been 
around for some time and might be more frank than the PI. 
 
4) Set up an appointment with the PIs on your list.  Some good 
questions to ask the PI: 

a) What are the current projects in the lab and what are some of 
the future plans? 
b) Will the lab be able to support me financially or will it be 
necessary for me to locate a source of alternative funding (e.g., 
teaching assistantship)? 
c) What do you expect from graduate students in your lab? 

 
During the Lab Rotation 
1) Five weeks offers very little time to do serious research, so 
don’t set unreasonable goals.  On the other hand, it’s important that 
you learn as much as possible about a lab you may be a part of for 
the next 4-5 years.  You should try to strike a balance between the 
coursework and research. 
 

2) Creating a good impression is important to ensure that your PI 
knows that you are serious about your work and utilizing your time 
in the lab to the fullest extent possible. 

a) If you are interested in your project, let the PI know. For 
example, make comments about experiments that may yield 
interesting results and ask questions that show that you are 
thinking about the project. 
b) Read the literature.  Occasionally ask the PI about a new paper 
in Nature, Science, Cell, etc., that pertains to your project. 
c) Don’t spend too much time doing outside activities in the lab.  
Everyone surfs the ’net a bit or checks their e-mail, but make 
sure that you aren’t doing those things every time the PI sees 
you. 
d) When experiments fail (and they will) and you have no data, 
letting the PI know about all the things you tried that didn’t work 
can be an effective way to let the PI know that you are working. 
e) Make sure the PI sees you working.  Occasionally arrive at the 
lab before the PI, and be at work when she/he arrives.  Most PIs 
think that if they see you there in the morning, you must be a 
hard worker. 

continued on p. 6 
 
 

Calendar of Notable Past and Future Events  
 

 
-2001- 

May 2� The Center for Biophysics and Computational Biology’s 
2001 Hans Frauenfelder Lecture: Nobel Laureate 
Dr. Manfred Eigen presents “Single Molecule Probing and 
Handling in Biotechnology” 

 
October 22� The first official IBS meeting.   
 
November 17� 14th Annual CMB/MB Research Symposium 
 
December 7� The BQE Orals.  BQE committee chair is Martin 

Gruebele 

 
-2002- 

February 23-27� Biophysical Society Annual Meeting.  San 
Francisco, CA 

 
March 16-24� Spring break 
 
April 11-12� Ada Doisy Lectures 

-1997 Nobel Laureate John Walker of MRC-Dunn HNU, 
Cambridge, presents “F1F0-ATPase Structure/Function” 
-Janos Lanyi of UCI presents “Structural Model of 
Bacteriorhodopsin Ion Pumping” 

 
May 4-5� Symposium: “Membrane Proteins: Experimental and 

Computational Approaches to Understanding Cellular 
Function”  (details on p. 6) 
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Are you interested in showing off your research and meeting potential employers? 
 
The Biotechnology Center Placement Office is sponsoring the Research-Oriented Job and Information Fair, January 24, 2002 in the Illini 
Union.  This will provide an opportunity for you to meet potential employers and learn about their companies.  Students are encouraged to 
participate in a student poster session.  Poster abstracts and student résumés will be combined into a booklet that will be distributed to all 
the participating recruiters.  This will enable the companies that are interested in your skills to identify and contact you.  The poster session 
should greatly improve the efficiency of the recruiting process for companies, so we expect them to be eager to attend.  Poster categories 
include life sciences, biotechnology, chemistry, veterinary sciences, and ACES.  To submit a poster, bring an abstract and résumé to 108 
Observatory, and fill out a short application form.  The deadline is December 15, 2001.  To learn more visit 
www.biotech.uiuc.edu/placement/poster.htm. 

 

Artistic and creative? 
 
Then help design a logo for the IBS T-shirt 
and come one step closer to immortality.   
 
 
If you have a novel idea for a t-shirt design, please contact Eric Wang 
(weiwang5@uiuc.edu).  The designs will appear on the IBS homepage, 
where you may vote for your favorite.  To the left is a design that Rahul 
Roy recently submitted.   
 

 
 
 
 
 

 
 
Extraordinary claims require extraordinary evidence.  

� Carl Sagan 
 
Trying to determine the structure of a protein by UV spectroscopy was like trying to determine the structure of a piano by listening to the 
sound it made while being dropped down a flight of stairs. 

� Francis Crick 
 
I never notice what has been done.  I only see what remains to be done.   
 � Madam Curie 
 
Personally, I rather look forward to a computer program winning the world chess championship. Humanity needs a lesson in humility. 

� Richard Dawkins 
 
It is a miracle that curiosity survives formal education. 
 � Albert Einstein 
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“Membrane Proteins: Experimental and Computational Approaches to 
Understanding Cellular Function”  

 
May 4-5, 2002 

 
 

Beckman Institute Auditorium  
 

Sponsored by the Olga G. Nalbandov Lecture Fund, University of Illinois, Urbana-Champaign. 
 
Organizers: Colin Wraight, Tony Crofts, Zan Luthey-Schulten, and John Whitmarsh  

(Center for Biophysics & Computational Biology) 
 
Membrane proteins are responsible for many of the most 
important and most striking characteristics of life, including 
energy production, sensory perception, ion transport and 
bioelectricity, cell adhesion and movement, cell recognition and 
signaling.  From the current genomics database, at least 1/3 of all 
proteins are expected to be membrane-associated. Compared to 
the more than 10,000 known structures of soluble proteins, only 
a handful of membrane proteins have been structurally defined.  
However, this is about to change, and with it our knowledge 
base for understanding both the workings of some of the most 
complex individual proteins and, more importantly, their 
integration into the function of the whole cell. 
 
In anticipation of the developing momentum in membrane 
protein structure determination, this symposium is intended to 
bring together ideas from experimental, computational and 
structural biology and bioinformatics, relevant to understanding 
diverse cell membrane functions, including the fundamental 
processes of energy production, cell signaling and the transport 
of ions and nutrients into cells. 

Speakers 
 
Peter Agre (Johns Hopkins, MD)     
James Bowie (UCLA, CA) 
Axel Brunger (Stanford, CA) 
Ben de Kruijff (Utrecht University, The Netherlands) 
Yoshinori Fujiyoshi (Kyoto University, Japan) 
Petra Fromme (Free University, Berlin, Germany) 
Marilyn Gunner (CCNY, NY) 
Joao Morais-Cabral (Yale, CT) 
Hartmut Michel (MPI Biophysics, Frankfurt, Germany) 
Dieter Oesterhelt (MPI Biochemistry, Martinsried, Germany) 
Mark Sansom (Oxford, United Kingdom) 
Klaus Schulten (UIUC, IL) 
Robert Stroud (UC San Francisco, CA) 
Horst Vogel (EPFL, Lausanne, Switzerland) 
Gunnar von Heijne (Stockholm University, Sweden) 
Steve White (UC Irvine, CA)

 
 
 

continued from p. 4 
 
3) Make sure you talk to everyone in the lab and get their 
impression of the work in the lab and the PI.  Ask them the 
following questions: 

a) If I choose this lab, would the PI have the resources (time, 
lab space, funding) to support me? 
b) I know that it takes most graduate students at least 5 years to 
complete their degree.  Does the PI foresee himself being at 
the university for that time period? 
c) Tell me about the students who have graduated from this 
lab: What degree did they receive?  When did they receive 
their degree?   What are they doing now? 
d) What is the lab atmosphere like (friendly, competitive, 
quiet, noisy, etc.)? 

Finally, remember that it’s your choice of a thesis lab that’s the 
reason for this exercise.  So, utilize your time justly and trust 
your instincts.  Best of luck! 
 
 
 
 
 
 
 
 
 
 
 
 
 

 


