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Editorial

The Fourth  G eorg ia  T ech— U niversity  of 
G eorg ia  In te rnational C o n fe re n c e  in 
B io inform atics: in silico  Biology, Biological 
Networks, from  G e n o m ic s  to  E p idem io logy  
(N ovem ber  13-16 , 2003, A tlan ta ,  G eorgia ,
USA)
Three previous bioinform atics m eetings organized by Georgia 
Tech were held in A tlanta in 1997, 1999 and 2 0 0 1 have 
attracted outstanding researchers from 14 countries around 
the globe and established this conference as a m ajor academ ic 
forum for intensive and open exchange o f  new ideas. This year 
we again have invited m any rising  ju n io r scientists to deliver 
plenary lectures on their discoveries made in silico, with many 
o f  these accom plishm ents driven by the explosion o f  genom ic 
and proteom ic data. T he focus o f  the 2003 conference, in 
com parison with the previous ones, has shifted even further 
to the most com plicated aspects o f  genom ics and proteom ics 
m anifested by the im pressive advances in creating consist
ent m odels o f  netw orks o f  cellu lar processes (http://opal. 
biology.gatech.edu/G eneM ark/conference/). O ther changes 
include the University o f  G eorgia jo in ing  Georgia Tech as 
a co-organizer o f  the m eeting and  a m ove o f  the conference 
site to the brand new Georgia Tech C onference C enter &  Hotel 
opened in the M id town area extension o f  Georgia Tech cam pus 
near the Atlanta Arts C enter and the c ity ’s historic area.

Several papers presented at the conference are included 
in this current Special Issue o f  B ioinform atics, with their 
publication serving a parallel avenue o f  presentation for 
conference participants. Seven papers out o f  seventeen sub
m itted m anuscripts successfully  passed peer review and were 
accepted for publication.

The paper by Rocco and C ritchlow  describes a m ethod for 
scanning the internet to identify web sites with particular 
functionalities and developing w rappers for autom atic quer
ies o f  those sites. They tested it on sites that perform  BLAST 
searches and showed reasonable success at autom atic clas
sification and query subm ission. A n im portant aspect o f  the 
work is the ability o f  the system  to leant the appropriate  quer
ies. This is an important and very challenging problem  and 
this paper offers interesting algorithm ic ideas.

Qian, Lin, Luscombe, Yu and G erstein address the im port
ant and challenging com putational problem  o f  defining 
relationships between transcription factors (TFs) and their tar
get genes. They apply support vector m achines to m icroarray 
expression data to generate novel predictions from known 
interactions. Interestingly, their approach does not use DNA

sequence inform ation. Existing databases o f  experimentally 
confirm ed TF-target pairs only  contain positive exam ples, 
so the authors are careful to construct a balanced set o f  
both positive and negative train ing data. T he resulting data
base o f  in silico  predictions o f  TF-target pairs is a valu
able com plem ent to the inform ation that can be derived 
from chrom atin-im m unoprecipitation m icroarray (‘ChIP on 
a c h ip ')  experiments.

Lukashin, Lukashev and Fuchs attack the problem s o f  infer
ence o f  topology o f  gene regulation  netw orks that m anifests 
itself in capricious patterns o f  gene expression in microarray 
experiments. They verify that genetic netw orks have many 
properties, such as connectivity  degree distribution, error and 
attack tolerance and netw ork redundancy, not unlike those o f  
protein- protein interaction netw orks established a few years 
earlier.

Krause, von M ering and Bork describe a careful large-scale 
com putational analysis o f  yeast protein interactom e, aiming 
at identifying yet undiscovered protein com plexes and evalu
ating reliability o f  known pieces o f  inform ation. They define 
a new sim ilarity m easure fo r grouping  protcin-interaction data 
and end up with a m inim ally redundant collection o f protein 
com plexes produced by an unsupervised clustering o f  raw 
experim ental data.

T he paper by Han and Ju describes a program  for rapidly 
displaying graphs with thousands o f  edges and nodes, as is 
comm on for protein-interaction networks. T he method allows 
a variety o f  view ing options, such as focusing on specific sub
graphs and collapsing parts o f  the graph to reduce its size. The 
algorithm  is efficient enough to m ake it practical on the very- 
large graph problem s required for w hole proteom e analysis. 
They also provide tools fo r  com paring  two or m ore graphs to 
highlight their sim ilarities and differences.

Joel B ader describes an efficient, greedy algorithm  that 
autom atically extracts biologically  relevant netw orks from 
pro tein -pro te in  interaction data, starting from selected seed 
proteins (hence the interesting nam e o f  the algorithm , 
SEEDY). The interaction data are notoriously noisy and Bader 
attem pts to use confidence criteria  developed in his previ
ous work to enhance the reliability  o f  the produced networks. 
There is also an interesting attem pt to analyze sim ultaneously 
p ro tein -pro te in  and genetic in teraction data.

Gom ez, Noble and R zhctsky address the form idable 
problem  o f  predicting pro tein -pro te in  interactions on gen
om e scale by developing an a ttraction-repulsion  learning 
model. Sim ply put, evolutionarily  conserved features o f  
interacting protein pairs contribute to attraction, whereas 
the features o f  pairs that do no t interact contribute to repul
sion. The authors show that the m odel works well with known 
interactions and that including repulsion (not only attraction)
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in the m odel is critical for its perform ance. This work seems 
to have high prom ise for identifying biologically  relevant 
interactions am ong the m orass o f  false ones and potentially 
even for predicting interaction netw orks from  uncharacterized 
genomes.

Karev, W olf and Koonin further generalized the birth, death 
and innovation m odels (B D lM s) they earlier introduced in 
linear form. T he linear BD1M have show n an impressive (it 
to the dom ain fam ily size distribution in various prokaryotic 
and eukaryotic genom es. Now, the linear models are extended 
to the corresponding stochastic form . W hile the determ inistic 
m odels had shown adequate perform ance, the tim e develop
m ent o f  the potentially m ore pow erful stochastic m odels, is 
shown to result in significant inconsistencies with em pirical 
data in terms o f  genom e evolution. This intriguing paradox 
described by the authors as ‘Was there enough tim e for us to 
evolve?’ suggests a further extension from  linear to nonlinear 
models.

A c k n o w led g em en ts

Publication o f  the Special Issue was m ade possible due to the 
constant support o f the editorial board o f  Bioinformatics.

The conference was supported by the Biological and 
Environm ental research Program  (BER), US Departm ent o f  
Energy; by the University o f  Georgia; by the Georgia Tech 
divisions: the C ollege o f  Science, Parker H. Petit Institute for 
Bioengineering and B ioscience, the School o f  Biology, the 
W allace H. C oulter D epartm ent o f  B iom edical Engineering 
at Georgia Tech and Emory.

Editors o f  the Special Issue: Audrey Rzhetsky. lia r men 
Bussemaker, Jim Liu. Eugene Koonin. Gary Stormo and Mark 
Borodovsky.

Steering &  Program Com m ittee: M ark Borodovsky and 
Eugene Koonin; Co-Chairs: M . Elizabeth H alloran, Eileen 
Kreamer, Jun Liu, John Logsdon, A udrey Rzhetsky, Gary 
Storm o, Eberhard Voit, Ying Xu and Igor Zhulin.
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