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Welcome to the second issue of RESONANCE, the redtesl
of the lllinois Biophysics Society (IBS), Univerngibf lllinois at
Urbana-Champaign chapter. In this issue, Ashok ritadpan
provides us with some philosophical insight int@ibformatics,
Houbi Nguyen addresses the pros and cons of cgeatin
Biophysical Society chapter for lllinois, and Ya&uad tells us
about the Graduate Student Advisory Council. Selge® shows
that home brewing is not just financially rewardingis also an
extremely entertaining endeavor.

If you are interested in getting involved with tH&S, you may
e-mail Amir Mirarefi, IBS president, at amiraref@saguc.edu.
For additional information on the newsletter (ory@u would like
to contribute), you may e-mail Derrick Kolling, ¢afi, at
kolling@uiuc.edu.

Biophysics and computational biology students dutine Olga G.
Nalbandov Symposium.

Graduate Student Symposium Series

Amir Mirarefi

The IBS would like to propose hosting a biannualdgrate
student symposium series. The objective is to lfigego six
graduate students present a fifteen minute talhein research.
This opportunity would provide students with a ob@to
familiarize other students with different areagesfearch and to
practice presenting their research. The audienegdamnsist of
students, post docs, and faculty. The date foBfimeng 2002
symposium will be close to the time of the Annu@ihysics
meeting. Some of our reasons for organizing theneare:

1. The Symposium will provide a forum where gradustudents
may prepare and present a research talk for a gesreral
audience, as opposed to one that they might prasentechnical
conference.

2. Faculty and graduate students will be exposedwide range of
biophysical research outside of their area of eigeer

3. A symposium will serve to facilitate interact®between
graduate students and faculty members other thals advisor.

Our goal is to have all biophysics and computafibieogy
faculty and all biophysics graduate students att&hdse who
would like to present should prepare an abstranbahore than
300 words. The abstracts should be submittedrelgcally to
Amir Mirarefi (amiraref@uiuc.eduby Dec. 30, 2002 and the best
12 are to be selected by the session organizeis \ihbe
assigned at a later date). Please feel free to émmai Mirarefi at
amiraref@uiuc.edu with any questions or comments.
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continued from p. 1
When we establish a chapter on campus, we woubtbleeto begin
a whole network of communication that doesn’t jagpear two or
three months before the annual meeting and thea dadhy until
the subsequent year, but is present throughoutehe as a way to
exchange ideas on lab projects as well as chapgindss.

At the moment, there is very little contact withophysics
students from other universities and institutesvikig a biophysics
chapter on campus will certainly not solve thathpea entirely,
but it will give us another channel of communicatiwith other
schools. A suggestion for the creation of such atdr in Illinois
at the Biophysics Annual Meeting received a waroepdion. The
Biophysical Society may be a convenient way forfggsors and
colleagues to keep in touch throughout the yedritthas very few
devices for such contact between students, excaptafsmall
seminar specifically for students concurrent whlk beginning of
the annual meeting.

Another consideration is a general advantage thatipg of
people tend to have over mere individuals. A bigits chapter
would not only be responsible to the national orzmiion, but also
to the local community. Alumni contacts could beesgthened
with the presence of a formal organization. Cam@gportunities
and postdoctoral positions could be made availableveryone in
the program at meetings, instead of on bulletinrd®aspread
across campus—useful for our elder classmates rgokor
opportunities after school. In addition to a newsle group
meetings can inform us about what everyone elsmiisg; useful
for incoming students working through their rotagcand readying
themselves to make a slightly important decisiorhatVarea do |
want to concentrate on for the rest of my life? Miosportantly,
such a group can keep us in contact with the naltisociety year-
round, making us aware of special seminars for ipeareas in
biophysics.

Looking at students from other departments, theeesame
clear differences. In contrast to physics, bioctstpiand physical
chemistry doctoral students, our class is spreagsadhe campus.
It is nice to have our influence extend so far, tutioesn’t do
anything to centralize our class. A Biophysical i8tc chapter
might not succeed at this either, but it could &mldhe measures
already taken by the Center for Biophysics and Qgatpnal
Biology. There’s no need to call a quorum and take a votéhen
idea right now. But we thought that the plan shoaldeast be
floated out there for consideration. So, keep thabk of
parliamentary procedures in your pocket and stiokiad for future
developments.

If you are looking for a job, an employee, or great
internet resources, then check out the Biotechryolbg
Center’s Placement Office website at
http://www.biotech.uiuc.edu/placement.htm.
This site boasts many helpful features, including @
line résumé posting, details of the Science Job anid
Information Fair, and links to some very useful
websites.

Happy job hunting!

THE EVOLUTION OF
BIOINFORMATICS

Ashok Palaniappan

Prologue.

In this essay, “biocomputing” connotes aspects iofolical
science that are variously referred as bioinforosatand
computational biology.

It is commonly perceived that the recent flood afadfrom the
genome sequencing and functional genomics profedgiven rise
to a new field called biocomputing. This is truesdfar as
biocomputing has gained popular currency becaustesh. The
tools of information technology equip us with thecassary
sophistication to handle the vast amounts of data &re being
rolled out from the sequencing pipelines. Howetee, concept of
biocomputing as it applies to the application oéreénts of
computer science and statistics to biology, dadek las far as 1924
(1) when Lotka, in hi€lements of Physical Biologgmarked: “It
remains [...] to enumerate the methods by which Ray®iology
may be expected to develop. For gagheringof data two methods
are available: observation in natural conditionsgd abservation
under experimental (laboratory) conditions. [...]. rFdhe
elaborationof data, the establishment of regularities (lawsdre is
available in this field, as everywhere in scienttes method of
induction aided, if need be, by statistical technique [...].”

Early successes in computational molecular biolowlude
the works of Linus Pauling (who advanced a thedrynolecular
evolution) and Margaret Dayhoff (credited with aarihg theAtlas
of Protein Sequenceswhich forms the basis for the Percent
Accepted Mutation [PAM] matrices of today) in thB6Ds. When
the Needleman-Wunsch algorithm for the global atfignt of two
biological sequences was outlined in the early $91te field took
a new turn to evolve into its present-day statenfid@ also must
be made of the Basic Local Alignment Search To®lABT) suite
of programs, which since its first avatar in 198@s gone on to
remarkably revolutionize the practice of biologyvintually every
lab and the original papers describing them rentanmost cited
since. In spite of the rapid growth of the disaipliin recent years,
there are some misconceptions that remain. One hat t
biocomputing only serves to support experimentaéaech, where
all truth lies.
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This is a serious misconception. In biocomputirgg process of
inquiry is similar to that in experimental researgimere is a null
hypothesis (e.g., a certain sequence is suspectetatve no
homologs in prokaryotes), there is the experimem.( search the
microbial genomes available) and then there igekethat accepts
or rejects the hypothesis (e.g., this sequence diodses not have
homologs in the existing available genomes). This iprecisely
formulated process, anc
thus a good experiment
This is the basis for the
success of any
predictive science, and
biocomputing aims to
be no different.

The perceived
virtues of computation
in physics and biology merit comparison. In physmsmputation
is placed on a pedestal and theoretical physiceyenapparent
supremacy over experimental physics (2). This iscabse
theoretical physics aims at discovering the baslesr (e.g., E =
mc®) underlying the relationships between the objeats] their
individual properties, and thus finally explaininbe statistical
distributions of the events recorded in the datebashe beauty of
this lies in the truly immense predictive powerhait the deduced
rules: The realm of theory will encompass objectd avents that
have not been observed previously. The reason idopimputing
does not hold as much sway in the biological s@sris two-fold.
One, some practitioners of biocomputing have becsithetracked
onto what physicists call a “phenomenological’ pedlg—an area
that concerns itself solely with the assembly dfada a retrieval
format. Secondly, biocomputing is viewed from théside as an
applications discipline, the connotation being thiaa facilitator to
experimental research (which it no dowb$o is). As Ouzounis
eloquently states: “There is serious intellectualtent in this field,
with a range of challenging scientific questions][all major
questions in the field remain unanswered. Some plegrinclude
biological questions (such as how does moleculactfan evolve)
and computational questions [...] Instead, it {biogarting}
should be viewed as a genuine scientific disciplvieere vivid
imagination and fleeting serendipity take equahsgaalong careful
planning and precision engineering.”

Most of us now agree on the irrefutable values affrematics
in understanding molecular biology. This mathensat& not just
limited to the techniques behind BLAST and otheplagation
software. Rather, | speak more of the applicabditynathematics
in conceptualizing biology (sometimes despite #ngervations of a
traditional bench biologist). Let's make a briefgdission here.
Mathematics has been seen as “unreasonably e#ectin
elucidating the physical laws of nature. For examfp paraphrase
Wigner (3): There are two miracles. 1.) The existenf laws of
nature, and 2.) the capacity of the human mindvime them.

The laws of nature do seem interpretable in thguage of
mathematics; the theories of relativity, and quamtaechanics, to
mention but two, were first conceptualized in mathéics and then
experimentally verified. (Note that they may be vad “false”

later, for a more encompassing physical realityt)als been argued

that a sufficiently wise mind could deduce all dfypics, doing a

“In spite of the rapid growth of the disciplinernecent
years, there are some misconceptions that remas.
Is that biocomputing only serves to support expenital
research, where all truth lies. This is a serious
misconception.”

series of gedanken experiments (for example, Hamming's
speculation (4pn how Galileo might have hit upon the hunch that
all objects fall at the same rate regardless ofsnjdscounting
other forces]). A striking example of the unreaddeaffectiveness
of mathematics in physics is the natural outcoméleisenberg’s
Uncertainty Principle, purely from the underlyingtihematics that
is used to describe quantum mechanics (refer to ridam for
details). Hamming goes on to suggest that ourtghli enunciate
laws is dependent on an
intellectual apparatusso
Othat we only find what we
do in many cases. Taken
in conjunction  with
Chaitin’s observations (5),
who through his work on
algorithmic  information
theory concludes that
“randomness is as fundamental and as pervasive ure p
mathematics as it is in theoretical physics”, theeems to be
reason to believe that the randomness in theolqtitgsics is a
natural outcome of the inherent randomness in titelléctual
apparatus (i.e., mathematics) that is used to tbesitr
What is surely more intriguing is the second migachAs
Einstein put it, “the most incomprehensible thingoat the
universe is that it is comprehensible.” The humandndoes seem
to have evolved a fine capacity for constructingglochains of
close reasoning. This capacity also is known a& lagd it is at the
very foundation of mathematics. It is conceivableatt the
development of logic was a Darwinian strategy: cetimg forms
of life, which have the best models of reality lreir mind (created
through logic), may be fitter and thus naturallyesged over the
rest. Hamming concedes that there is some trutthiga This is
probably why we have a good conception of the wathen it is of
comparable size to ourselves and our raw unaideskesebut suffer
from pretty bad intuition when it comes to extrerbeygond normal
size. To extend this idea to its logical conclusiee would say ‘to
each organism its own world of logic,” whose rudee based on its
predominant worldview. This argument carries plafdscal
overtones. The interesting corollary is that theme probably some
thoughts wecannotthink. For example, we know that there are
odors dogs can smell and we cannot. It wouldn'é timkg to reach
the sobering conclusion that perhaps our evolutionld have
blocked us from being able to think in some dir@tsi
The core theme of this article is the convergerfcine above
ideas, and it has an unmistakable ring of poestiga to it. Maybe
it was indeed evolution that equipped humans vathid (and thus
inevitably, the language of mathematics) and emhbls to
construct our beautiful theories. It has now becdhe veritable
role of this mathematics to unravel the very preessof evolution
that have given rise to it. It is to this mathemstithat
biocomputing aspires. We wish to elucidate the margs that
garnish the Darwinian framework of evolution. We shvi to
understand speciation. We wish to understand tlee ‘of life” and
how it came into being from the Big Bang. We wishdevelop
intuition regarding a process that acts on extrgniehg time
scales.
continued on p. 4
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If mathematics could indeed help us with the extrerof size to
understand inanimate reality, it remains to be seirs equally up
to the task in helping us with the extremes of titmeunderstand
animate reality.

It is only appropriate that | should conclude bytjug Wigner
again: “The miracle of the appropriateness of theglage of
mathematics for the formulation of physical lawsaisvonderful
gift which we neither understand nor deserve. Weukh be
grateful for it and hope that it will remain valid future research
and that it will extendfor betteror for worse, to our pleasure, eve
though perhaps to our bafflement, wide branches of learnirig
[emphasis added]. There is no doubt in my mind thatallusion
here is to biocomputing. A complete understandihgwmlution is
one of the Holy Grails of science. As biocomputistpwly
progresses to this destination, the journey coely well hold the
ultimate key to the question, “Why is mathematiciareasonably
effective?”
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The editor kindly thanks Amanda Kolling for her
contributions. Thanks also to Cindy Dodds for hel

with distribution and label construction.

Yash Gad

As the Center for Biophysics and Computational &gl
representative for the Graduate Student AdvisoyrCid (GSAC),
| felt that this would be an excellent place tooimfi biophysics
students (and other) about the general issues belitiggessed by
GSAC this semester. For those of you that are uitiarwith this
organization, the goal of GSAC is to discuss ksyésfor graduate
students, provide an open dialogue with the adtnatien, and
promote unity of the graduate student body. Inghst, GSAC has

nheld open discussions on topics ranging from parkim campus to|
career planning, with either an invited speakea panel of expertd
to provide additional information.

This past semester, GSAC has held several informal
workshops to try to pinpoint graduate studentsgbgj concerns.
Topics addressed included “Strategies for Finandédlth in
Graduate School” and “How to Get Through Graduateosl.”
Another workshop featured Tom Seals, director ef@ounseling
Center, who spoke about services available to stadeencouragsg
all graduate students to attend a session in tieefu

Besides these helpful workshops, GSAC also accuesila
many helpful resources for both entering and vetstadents.
They are responsible for the fall guide for incoghgtudents,
which improves every year from current student feel. In
addition, their website,
http://www.grad.uiuc.edu/GSAC/index.html, contamtellowship
bulletin for many of the major (and minor) fundiagencies, along
with due dates and short descriptions.

In short, GSAC provides many valuable tools fordremg a
more successful graduate student. It also allowdesits from
different disciplines to discuss their common peoh$, and interac]
socially. | will continue to email reminders ab@&®AC events,
and | hope that you will be able to take advantaggome of these
resources.

For more information about the GSAC, please e-Magh Gad at
yashgad@students.uiuc.edu.

vwnatils inhe GSAU 7

Calendar of Notable Past and Future Events

-2002-

February 23-27 46th Annual Biophysical Society Meeting.
San Francisco, CA

April 11-12 Ada Doisy Lectures
-1997 Nobel Laureate John Walker of MRC-Dunn HNU,
Cambridge, presents jF-ATPase Structure/Function”
-Janos Lanyi of UCI presents “Structural Model of
Bacteriorhodopsin lon Pumping”

May 4-5 Olga G. Nalbandov Symposium: “Membrane
Proteins: Experimental and Computational Approac¢bes
Understanding Cellular Function”

July 19 GSAC Summer Cook Out. 5-9 p.m. in the Illini Grove
(NW corner of Lincoln and Pennsylvania)

August 2-3 Summer 2 finals

August 28 First day of classes

September 7 Last day to add name to October degree list
September 14 Last day for final defense

September 28 Last day for final defense deposit

December 16-21 Fall final

Visit our homepage at http://www.life.uiuc.edu/biofhysics/ibs
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The Biophysicist's Brewery
or
How to Survive Graduate School and save

Money on Groceries
Seth Olsen

I recommend homebrewing to any biophysicist, esigci
graduate students. It provides hands-on experiémdegiological
culture in a goal-oriented environment. For the Bbrewer, a love
of good beer readily provides both motivation faslbgical study
and a pleasant way to unwind when too much stukstis toll.

The connection between brewing and science is ap #&
Leeuwenhoek discovered the yeast cell by examimatid
fermenting beer under his microscope. Louis Paststablished
that a living organism caused fermentation and that agents
responsible are associated with the yeast cells ltkan twenty
years later, Emile Hansen established the firdtrtieues of pure
yeast culture at the Carlsberg brewery. It is peshbecause of
brewing that yeast is one of the most well knowkagyotes on the
planet.

The two varieties of yeast best known to brewers a
Saccharomyces cerevisigale yeast), an&accharomyces uvarum
(lager yeast). These are more commonly referredado“top
fermenting” and “bottom fermenting” yeast, respeely, due to
their sedimentation behavior. Beer is made whemeeiof these is
set to feast on a prepared mixture of grain maltger, hops, and
miscellaneous additives that invariably fall undlee heading of
“secret formula.” The yeast consumes the sugatsatieapresent in
the malt, converting one part glucose to two patt&nol and one
part carbon dioxide. This is accomplished in a siage process.
The first stage, in which the yeasts metabolisnrates aerobically
(respiration), is when the largest growth of thasteculture occurs.
The second stage, fermentation, occurs in the absehoxygen
and is the stage in which the alcohol is produced.

Brewing, like much biological culture, requiresddom from
contamination in order to work well. Invasion ofettbeer by
bacteria, wild yeast, or other assorted micro-eastian produce
strange flavors in the beer, and even mild digestiregularities in
the drinker. It is important that the brewing aisalean, and all
surfaces that will be in contact with the beer nhessterilized.

The brewing process begins with boiling the madp$) and/or
other ingredients in water for approximately oneutorhis not
only sterilizes the wort, but also renders thevacfirinciples of the
hops into a water-soluble form. The hops are adatedifferent
times during the boil for bittering, flavor, andbana, as the amount
of time spent in the boil will increase the solithiland decrease
the volatility of these principles. After the bad complete, the
wort is strained and put into the fermentation egswhich, of
course, has been sterilized. It must be coolede$s than 70°F
before the yeast is added. The fermentation vesselld be kept at
a temperature consistent with the style of beendpérewed; 65-
75°F is acceptable for ales. It should be keptadlight, due to the
tendency of chemicals in the hops to photo-reactiyrcing strange
and undesirable flavors. The beer remains in thaary fermenter
until the most of the sugar in the wort has beamsamed, and the
second stage of the yeast life cycle (fermentatismvell under
way. For ales, this means about 1-2 weeks, forrd&agecan mean

up to a month. After this time, the scarcity of gep and the
accumulation of metabolic wastes, such as alcotalise yeast
activity to subside. The beer must then be movedatmew
container (racked) in order to prevent yeast inpsosion from
eating the inactive yeast in the sediment, whictuldidead to
undesirable flavors.

Racking of the beer is usually accomplished by mapk
siphoning technique. Care must be taken to intredas little
oxygen as possible to the brew during the transéer; such
introduction would lead to oxidation of the ethamolacetic acid
and promote bacterial contamination. In this wég beer can be
moved periodically off of its sediment base onenmre times until
it is ready for bottling. At bottling, the beer nsixed with a small
amount of sugar and added to bottles, which are thealed.
Running them through a hot rinse and dry cycle ihoasehold
dishwasher can easily sanitize the bottles. Thedsotfull of beer)
are allowed to sit undisturbed, during which timee tyeast
remaining in suspension consumes the added sugadugng
carbon dioxide. With nowhere else to go, the carbimxide goes
into solution, producing carbonated beer. Aftessthas occurred
(usually 2-4 weeks after bottling), the beer isdsedo drink.
Homebrews bottled as such can be kept unopenabtart a year.
" A home brewing hobby is readily incorporated irtte hectic
schedule of your average University researcher. tMafs the
process is waiting; the intensive work is confineda handful of
brief periods of just a few hours each (the init@kparation,
racking and bottling). The initial investment inuggment can be
easily kept below $100, and the cost of ingredier@s be kept
below $30 per five-gallon batch. This price may betcompetitive
with the leading brand of watered-down swill thashbeen the
staple of American beer-drinkers since the advénprohibition,
but it's easily cheaper than most microbrews angoits. In
addition, homebrewed beer is usually more nutritioand
sustaining than store-bought beer, so that themgig graduate
student can parlay his/her new hobby into a redgcedery bill.

For those readers interested in further study tiseaewealth of
information available both online and in print. Iseu and
recommend Charlie Papazian$he New Complete Joy of
Homebrewing as a reference. Anyone who is really, really
interested should contact the author of this workill gleefully
entertain anyone who expresses interest. Farevibieand may
your ale never sour.

Houbi Nguyen, Amir Mirarefi, and Sameer Varma einjgythemselves
during the 48 Annual Biophysical Society Meeting in San FranzjsgA.
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Which logo do you prefer?
Design 1 has been chosen to adorn
the IBS mug, but a t-shirt design
has not yet been finalized. Go to
the IBS homepage to see the loggs
in their full-color glory, and vote
for your favorite. We are still

taking submissions for new logo
ideas...so if you've got a good ong,
send it in!

Visit our homepage at http://www.life.uiuc.edu/bioghysics/ibs
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Famous Scientists
Across:
1.Geneticist who elucidated the structure of DNA
5. Discovered “wee animalcules” in his microscope
7. The “Father of Microbiology”
8. Her x-ray diffraction experiments lead to elatidn of the structure of
DNA (Rosalind)
12. Monk who discovered the laws of heredity (Grggo
13. Geneticist that discovered genetic transpos{Barbara)
15. Determined that F = -kx
16. Developed methods that deduced the sequenasutin (Fredrick)
Down:
2. Inventor of the ultracentrifuge (Theodor)
3. Discovered an instantaneous dipole-induced dipohd (Diderik)
4. Discovered the-helix structure of polypeptides
6. Author ofOrigin of Species
9. Physicist who elucidated the structure of DNA
10. Determined that E = rhc
11. Author ofPhilosophiae Naturalis Principia Mathematica
14. Discoverer of polonium and radium (also thstfperson to win two

The answers are posted on the IBS website: htypwlllife.uiuc.edu/biophysics/ibs ~ Nobel prizes) (Marie

Center for Biophysics and Computational Biology
156 Davenport Hall
MC-147

Cut along this line
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Page 8 RESONANCE July 2002

IBS Officers

Amir Mirarefi—President

Ling Chen—Treasurer

Yash Gad—Computer Chair
Ashok Palaniappan—Secretary
César Luna-Chavez—Social Chair
Wei Wang—Volunteer Chair
Derrick Kolling—Newsletter Editor

If you would like to purchase an IBS coffee mugegde fill out the form below and sendid campus mail.
The mugs are $8.00/each and the payment (in cas)e submitted at time of pick-up (at the Biopbysind
Computational Biology office, 156 Davenport Half)necessary, arrangements can be made for delivery
Design 1 has been selected to appear on the colmremic mugs (see page 7).

I Student/Faculty IBS Mug Order Form
I Name:

Campus Address:
 E-mail Address:
1 Number of Mugs ($8.00/each):
I _Yes No
I Would you like to be on our e-mail list?

I
I Would you be interested in buying an
I IBS t-shirt?

If yes, then which logo would you most like to seethe t-shirt (please circle a number below)?

| preferlogo 1. 2. 3. 4. displayed og@#& of the IBS newsletter

Fold along this line

To mail:

No postage necessary! Just cut along the dashedrtia fold
along the dotted line so that this side faces ghpeuhalf of the
order form. Tape it shut and drop it into any campuailbox.

Cut along this line
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