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Welcome to the first issue of RESONANCE, the nettsieof
the lllinois Biophysics Society (IBS), Universityf dllinois at
Urbana-Champaign chapter. Due to a renewed studtmest in
creating a more structured and professional bidphymmunity,
IBS has been rejuvenated and improved. The purpbHeS is to
“create, foster, and encourage research in thehigggal sciences
and promote interaction amongst our students aadltfa” The
local biophysics community is very diverse and ¢fi@re dispersed
throughout campus. With this in mind, the IBS Isolk its top
priority the formation of an educational and frigneénvironment
in which biophysics students (and those in reldiiettis) may
interact and socialize, even in the midst of spatia departmental
separation. We will work to form a network of state and
professors, as well as to establish and maintaimpocate and
academic contacts. RESONANCE will serve to keepfgssors
and students informed by providing timely infornoation local
biophysics research, IBS activities, and topicsindérest to the
local biophysics community.

We are closely affiliated with the Center for Bigglts and
Computational Biology and the great majority of esembers are
students in this program. Therefore, we have abptb™ (an
acronym for the Center for Biophysics and Compatsti Biology)
to represent our organization. We thank the ceffiter its
contributions.

If you are interested in getting involved, you meynail the
IBS president, Amir Mirarefi, atamiraref@scs.uiuc.edu For
additional information on the newsletter, you mayail the editor,
Derrick Kolling, atkolling@uiuc.edu

What is Biophysics? A Personal View

Colin Wraight

Biophysics arose through recognition of the imaotrtaxiom
that biology, no matter how complex it may be, ibject to the
laws of physics and can be studied—indeed, ultilpateust be
studied—through quantitative and theoretical analysThis first
became meaningful (and practical) in the 1930s 'd0d in the
study of bioelectricity (electrophysiology), theeéraction between
ionizing radiation and living material (radiatiology), and light-
driven biological processes (notably, vision andtphynthesis).
In the “pre-structure” years, biophysics grew olit o largely
unsupervised amalgamation of these topics.

In many institutions, the inherent breadth of Iiggics has
gone unexploited, specifically emphasizing certaieas while

ignoring others. At the University of lllinois, icontrast, breadth

has long been upheld as a defining feature of tt@grBm in
Biophysics (and now the Center for Biophysics & Qarational
Biology). Indeed, diversity was inherent in theftiysics program

from the start, by virtue of the founding protagsisj Ladd Prosser
(electrophysiology) and Robert Emerson and Eugeat@r®witch
(photobiology). Thus, the vision for biophysics this campus has
always been one of a horizontal structure that cooterweave
with the vertical organization of the departmethgreby providing
an additional and less canonically defined mecmarfte creating
intellectual opportunities that cut across tradigibcampus lines
and for responding to new developments at the fades of
biology with chemistry and physics.

Today, biophysics—Ilike biology, itself—is a vastdadiverse
field and is often divided into sub-topics such m®lecular
biophysics, cell biophysics, photobiophysics, mabiciophysics,
biomechanics, etc. In many ways, biophysics ipretean as to be
hard to define. In terms of subject matter, iaclg overlaps with
physiology, biochemistry and bioengineering. Ferthore, the
primacy of biology in modern society’s prioritizai of science is
also driving the rediscovery of biology by chemiatsl physicists,
resulting in “new” fields such as chemical biologgd biological
physics. All these manifestations assert one 06 thasic
“biophysical” goals, to describe biological process mechanistic
terms using fundamental physical principles, ordevelop and
apply new physical methods for studying the stmeguand
mechanisms of biology.

The application of rigorous physical principles bhmlogy is
inherently difficult. The level of complexity engotered in
biology is so great that the traditional approacbEphysics are
seriously compromised.

continued on p. 3

IBS members enjoying a night out at Brothers B&ome showed
off their billiard skills while others partook ofhé¢ food and
beverages provided.

Visit our homepage at http://www.life.uiuc.edu/biofhysics/ibs
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The Medical Scholars degree program, and the College of New Students

Medicine is almost entirely composed of Chittanon “Keng” Buranachai
Program MSP students. Such a presence (although ilRong Cao

biophysics, there aren't many of us) provides jng Chen
JPYu for a truly outstanding collaborative, Qlexandr “Sasha” Kokhan

_ supportive, and, because of the wide rangeying Li
The Medical Scholars Program (MSP) atof doctoral disciplines being pursued, césar Luna-Chavez
the  University of lllinois, Urbana- interesting environment.  If you are patrick Miller
Champaign, is a dual degree programinterested in the MSP and wish to become arahul Roy
(MD/PhD, MD/MBA, and MD/JD) offered part of the program, please contact thegiizabeth Villa Rodriguez
jointly by the College of Medicine and the Medical Scholars Program here at the\ei “Eric” Wang
Graduate College. While the MSP is not ynjversity of Illinois (125 Medical Sciences Ahmet Yildiz

unique in that it offers its students the yilding) for additional information. Fenlin “Bryan” Yin
opportunity to combine their medical studies John-Paul “IP” Yu

with traditional doctoral programs in the .
biomedical sciences, it is unique in that it IBS Officers

also offers students the opportunity to Amir Mirarefi—President Recent Graduates

pursue graduate study in disciplines notLing Chen—Treasurer —May 2001—
traditionally aligned with medicine such as Yash Gad—Webmaster George Hunter —working in CA
business, law, and the social sciencesRahul Roy—Secretary Andrew Krivoshik—residency at Mayo
Though seemingly incongruous at first, the César Luna-Chavez—Social Chair (MSP student) o .
MSP is, and has been, addressing the neeBerrick Kolling—Newsletter Editor Georgios Pappas—working in San Diego
for physicians uniquely trained in other Adelina Paunescu—postdac in Boston

Sanjeevi Sivasankar—postdoc in CA

disciplines to bring direction, an informed
position to related medical fields such as Faculty/Student Update . ——August 2001—
medical/research ethics, universal health Keiko Kimura—working at Canon
care and coverage, and health careNew Professors: ——October 2001—
economics and policy. Lee Cox MIP Shaoyu Su—postdoc n CA

One of the hallmarks of the program is the Ziwaei Huang  Biochemistry Jeffery Tsao—postdoc in Europe
flexibility —accorded to the students. Gary Olsen Microbiology
Whereas at other institutions there is a setHuimin Zhao Chemical Eng.
program of study, MSP students have theYi Lu Chemistry Thank you Cindy Dodds for providin
freedom to pursue both degrees in whateveHuifang Huang Biochemistry information and materials. Special
manner they see fit. The size of the programTodd Martinez  Chemistry thanks to Amanda Kolling for her help.
is also a hallmark. At any one time, there Taek Jip Ha Physics

are about 165 students pursuing a dual

New Courses:

Physics 498BINis a new class being taught this semester by §3ofeNigel Goldenfeld. The course is titled “Sttal Physics of
Biological Information and Complexity.” This clag#roduces many important biophysical issues #natrelevant to the understanding
and processing of biological information, whichbiscoming more important in the post-genomic ereofédsor Goldenfeld uses toogls
from statistical mechanics to solve issues thatnastivated by biology. This course might be ofnetst to students who want to learn
about new topics in physics and biology.

Physics 398BIOwill be offered spring semester and will be taughtProfessor Paul Selvin. “Introduction to Biaicay Physics” will
apply elements of physics for students to gain tstdading of biological processes. ProfessoriBetil begin at an atomic level and
work up to whole systems, and will show how micaysc phenomena (random and/or directed) lead taesaopic phenomena. The
course is intended for junior/senior students i hysical sciences. Life science majors alsarasiged to join if they would like to se
how physicists approach biology. PrerequisitesPa&¥CS 111, 112, 113, or consent of instructor.

D

Chem 340Bis a new class being taught this semester by £30fe Bob Gennis and Antony Crofts. The courskyskal Chemistry fof
Biologists,” stresses the applications of physid@mistry to biological systems. It covers thertiedynamics and kinetics of protein
folding, bioenergetics, and many other importapids in biology. This is the first course of a temurse series, although one need|not
take both courses. The second coutdem 346 will cover spectroscopy and some computationpéets of the biological sciences.

Visit our homepage at http://www.life.uiuc.edu/biofhysics/ibs
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continued from p. 1 theory, many a physics student will be equally disataged by
The expectation of a clear and highly reproducigleantitative lack of exposure to and understanding of evolutiptiaeory.
outcome is often greatly degraded sgmple variation, and, even
when data are well defined, models of biologicahciion
inevitably grow increasingly complex to accommodatew
observations. Upon entering the world of biologyudents of
physics or engineering may experience genuine gname systems
of study fail to reduce to more concise descrifgtian they become
better understood.

The apparent lack of
irreducible laws in biology also means thi
the intellectual currency is largely one c
facts. The student who wants to “understa
the principles” without rote learning shoul
probably avoid the sciences altogether, L
certainly biology in any form! On the othe
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Biophysics is, therefore, an equal opportunity Eyer.
While notable biophysicists have included many pligts, the key
attributes of any successful contributor are timatytbe curious,
observant and broadly trained, not what educatiom#k they may
take. What the physical approach brings to biolagynot a
sinecure but a toolkit. From a discovery pointvadw, it begins
. with the expectation that simple quantitative
simple  “Of course, biology does not models can partially describe complex

rea”y lack irreducible laws: phenomena, and that quantifying biological

. processes leads to the recognition of
rather’ it has all the laws of similarities and themes. This then leads to

physics and Chemistry, plus the identification of underlying physical

: : _ processes (ultimately, mechanisms) that can
one unique to bIOIOgy be incorporated into more complex models

hand, there are ways to handle this, and ¢
of the most useful tools is the rule of thum
or rough approximation. Often an order of magretislall that is
necessary, and sometimes all that can be obtaimeany field it is
important to have a feel for the governing paramsete In
biophysics these include the relevant length seataslecular
sizes, organellar and cellular dimensions, etc—vesle energy
scales, rough dynamic properties such as diffusaefficients and
transport time scales, concentrations or densitiés major
constituents, etc.

Of course, biology does not really lack irredueildws; rather,
it has all the laws of physics and chemistry, pu® unique to
biology—evolution. Simple to state, the principles evolution
and natural selection are so powerful that it isoaéxtremely

evolution.”

to more accurately (and oftégssgenerally)
describe individual processes. From a
learning point of view, biophysics offers a way @pproach the
endless complexity of life with a toolkit of shappinciples that are
undoubtedly too simple but which can cut through ltkerarchy of
biological organization to the essential mechanibargeath.

This is the starting place that biophysics prosidérom there,
one can proceed to add the complexity needed tce rolmsely
approximate reality. This can lead into the reafncomputational
biology, but a great deal of progress can be madeodntinuing
with the intuition based on simpler models. Thentra of the
biophysicist might well be taken from the greatly20™-century
mathematician and philosopher, Alfred North Whitsde

“Seek simplicity—and distrust it.”

difficult to comprehend the ramifications. Evobrij
thermodynamics, and quantum theory are probably dgheat
intellectual achievements of modern science. Algio not
generally requiring sophisticated mathematical témphes,
evolution is extremely difficult to truly grasp andork with,
because it necessarily operates on systems of enerm
complexity—selection in very large populations \with
ecosystems, based on genetic (molecular) expressi@r very
longtime periods, and discriminating tiny increnemf change
built upon the existing biology.

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

John Whitmarsihas 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

The result is the familiar Rube Goldberg apparates call model of photosynthesis from light gathering to
Life, which, in general, imnot streamlined and efficient in an canopy carbon gain; and biochemistry and genetics
engineering sense. It is, however, maximally aeptd the current of chlorophyll degradation
environment and represents one optimal solution the
evolutionary path taken. The difficulty of compeelding this is Administrative Coordinator Cindy Dodds has been
evident in the widespread lack of understanding\wadlution, not with the center over seven years. She received her
only in the lay population, but also among hightiueated people, re-class in September and is now a staff secretary.
including trained, professional scientists While the biology An invaluable asset to faculty and students, Cindy
student may despair at grasping thermodynamics cqarahtum makes the center’s office a fun place to be!
Siddharth Swaminathan is Cindy’s new office
assistant. He is responsible for application retpuand data entry
of application materials, performs web searchesWLs, alumni,
etc.), and everyday office duties.

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

The Center’s homepage has taken on a new look. Gfieit out:
http://www.life.uiuc.edu/biophysics/index.html

Visit our homepage at http://www.life.uiuc.edu/biofhysics/ibs
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Making the Most of Your Lab Rotations
Rahul Roy

Biophysics lab rotations at UIUC are not foruyte accomplish
groundbreaking research or impress the lab persomitie your
project executing capabilities. The person to gahermost out of
the lab rotations is you, especially since it's yahance to find
yourself a thesis lab. It is a chance for younteract with others
in the lab, including the principal investigatod);Pand to see in a
hands-on way the experimental questions that thésladdressing
and the techniques they use to answer those gunsstidt is a
chance to evaluate if you would fit well into theb] as well as to
determine if you like the questions and approacthes lab is
pursuing.

Choosing a Lab for Rotation

Since there are many labs to choose from, startivith
computational biology and on to neuroscience, cingos lab
might be a tough job. But it is important becaitseill play an
important role in determining your thesis topicdamence your
future. Since you are allowed a maximum of folr tatations,
and you have to decide upon the thesis advisordne®ber of the
year you join, it becomes a crucial decision. Hare some tips
that might be useful:

1) Start with the Biophysics and Computational Biglogebsite
(http://www.life.uiuc.edu/biophysick/and related links. Review
the work of the faculty and create a list of labattappeal your
intellect and interests.

2) Attend the seminars presented by faculty intedeste new
students.

3) Gather information from senior students in thegpam, your
faculty advisor, and others that might be related UIUC
biophysics (post docs, etc.) before you see thaf Ble prospective
rotation lab. These people are good resources #iegehave been
around for some time and might be more frank tharRl.

4) Set up an appointment with the PIs on your liStome good
questions to ask the PI:
a) What are the current projects in the lab andt\ah@ some of
the future plans?
b) Will the lab be able to support me financially will it be
necessary for me to locate a source of alterndtimding (e.g.,
teaching assistantship)?
¢) What do you expect from graduate students i {aa?

During the Lab Rotation

1) Five weeks offers very little time to do serioweseaarch, so
don'’t set unreasonable goals. On the other h#iadrriportant that

you learn as much as possible about a lab you ray art of for

the next 4-5 years. You should try to strike aabeé between the
coursework and research.

2) Creating a good impression is important to ensha¢ your Pl
knows that you are serious about your work andkirtg your time
in the lab to the fullest extent possible.
a) If you are interested in your project, let thekRow. For
example, make comments about experiments that nield y
interesting results and ask questions that show yba are
thinking about the project.
b) Read the literature. Occasionally ask the BLab new paper
in Nature ScienceCell, etc., that pertains to your project.
¢) Don't spend too much time doing outside actgtin the lab.
Everyone surfs the 'net a bit or checks their eknait make
sure that you aren’t doing those things every time Pl sees
you.
d) When experiments fail (and they will) and yowéao data,
letting the PI know about all the things you tribdt didn’t work
can be an effective way to let the Pl know that goeiworking.
e) Make sure the Pl sees you working. Occasioratiye at the
lab before the PI, and be at work when she/heesrivMost Pls
think that if they see you there in the morninguyoust be a
hard worker.
continued on p. 6

Calendar of Notable Past and Future Events

-2001-

May 2 The Center for Biophysics and Computational Biolegy
2001 Hans Frauenfelder Lecture: Nobel Laureate
Dr. Manfred Eigen presents “Single Molecule Prokamgl
Handling in Biotechnology”

October 22 The first official IBS meeting.
November 17 14" 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 {F-ATPase Structure/Function”
-Janos Lanyi of UCI presents “Structural Model of
Bacteriorhodopsin lon Pumping”

May 4-5 Symposium: “Membrane Proteins: Experimental and
Computational Approaches to Understanding Cellular
Function” (details on p. 6)

Visit our homepage at http://www.life.uiuc.edu/biofhysics/ibs
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Are you interested in showing off your research ananeeting potential employers?

The Biotechnology Center Placement Office is spangadhe Research-Oriented Job and Information, Bainuary 24, 2002 in the lllini
Union. This will provide an opportunity for you toeet potential employers and learn about theirpaonies. Students are encouraged|to
participate in a student poster session. Posttraaits and student résumés will be combined iftocklet that will be distributed to all
the participating recruiters. This will enable tt@mpanies that are interested in your skills emtidy and contact you. The poster sessjon
should greatly improve the efficiency of the reting process for companies, so we expect them &alger to attend. Poster categories
include life sciences, biotechnology, chemistrytevi@ary sciences, and ACES. To submit a postérglan abstract and résumé to 108
Observatory, and fill out a short application foriihe deadline is December 15, 2001. To learn migit
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, peeaontact Eric Wang
(weiwang5@uiuc.edu The designs will appear on the IBS homepage,
where you may vote for your favorite. To the isfa design that Rahul
Roy recently submitted.

Extraordinary claims require extraordinary evidence
Carl Sagan

Trying to determine the structure of a protein By §pectroscopy was like trying to determine theatre of a piano by listening to the
sound it made while being dropped down a flighstadrs.
Francis Crick

I never notice what has been done. | only see vemahins to be done.
Madam Curie

Personally, | rather look forward to a computergoean winning the world chess championship. Humamétgds a lesson in humility.
Richard Dawkins

It is a miracle that curiosity survives formal edtion.
Albert Einstein

Visit our homepage at http://www.life.uiuc.edu/biofhysics/ibs
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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, Uwersity of lllinois, Urbana-Champaign.

Organizers:

Membrane proteins are responsible for many of thestm

important and most striking characteristics of ,lifacluding
energy production, sensory perception, ion trartspamd
bioelectricity, cell adhesion and movement, ceflognition and
signaling. From the current genomics databadeaat 1/3 of all
proteins are expected to be membrane-associatedp&ed to
the more than 10,000 known structures of solubdgegms, only
a handful of membrane proteins have been strutyudefined.
However, this is about to change, and with it onpwledge
base for understanding both the workings of soméhefmost
complex individual proteins and, more importantltheir
integration into the function of the whole cell.

In anticipation of the developing momentum in meant&
protein structure determination, this symposiumniended to
bring together ideas from experimental, computaifioand
structural biology and bioinformatics, relevantuederstanding
diverse cell membrane functions, including the fameéntal
processes of energy production, cell signaling tnedtransport
of ions and nutrients into cells.

Colin Wraight, Tony Crofts, Zan Luthey-Schultendalohn Whitmarsh
(Center for Biophysics & Computational Biology)

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 (MPI1 Biochemistry, Martinsriedgr@any)
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 their
impression of the work in the lab and the Pl. Akkm the
following questions:
a) If | choose this lab, would the Pl have the weses (time,
lab space, funding) to support me?

b) | know that it takes most graduate studenteaxtl5 years to

complete their degree. Does the PI foresee hinissifg at
the university for that time period?

c) Tell me about the students who have graduatewh this
lab: What degree did they receive? When did thepeive
their degree? What are they doing now?

d) What is the lab atmosphere like (friendly, coftitpes,
quiet, noisy, etc.)?

Finally, remember that it's your choice of a thdals that’s the
reason for this exercise. So, utilize your timgtljpand trust
your instincts. Best of luck!

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



