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Brief Report About the Xlil International Bio-
physics Congress held at New Delhi, India

during 19-24 September 1999
(Michael Gromiha**)

I attended the XIII International Biophysics Congress
with the support of the Biophysical Society of Japan. It is
my pleasure to share my experience in the Congress.

Several lectures have been delivered on my research
interests, such as, protein folding, protein stability and
protein-DNA interactions by eminent scientists in the fron-
tier area. It was very helpful to refresh my up-to-date
knowledge in the field. Further, I could gain several ideas
on various approaches to dissect the problem of protein
folding, understanding the role of various interactions for
protein stability and the mechanism of protein-DNA inter-
actions. Moreover, I personally discussed with several sci-
entists about the work I am doing at present and the pos-
sible further directions in future.

During the congress, I have presented a paper on
"Development of Protein Thermodynamic Data-
base and Analysis on Protein Stability". In this
work, we described the database developed by us,
"ProTherm: Thermodynamic database for proteins
and mutants" which contains numerical data for sev-
eral important thermodynamic parameters, structural
data, experimental methods and conditions, functional
and literature information'. The database is available
at attp:/lwww.rtc.riken.go jp/protherm.html. By using the
data we analyzed the correlation between stability changes
caused by mutations and changes in 48 amino-acid prop-
erties?’. In buried mutations, the properties reflecting
hydrophobicity strongly correlated with stability?, and in
partially buried mutations the stability changes at ordered
structures were mainly governed by hydrophobicity
whereas those at coil were mainly influenced by effects of
entropy. Classification of mutations within coil based on
hydrogen-bond forming capability led to better correla-
tions. Information about local sequence and structural
effects were more important for predicting stability
changes caused by partially buried mutations than for

buried mutations.
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There was a good response to my poster and I had good
interactions with several scientists from various countries,
such as Canada, Colombia, India, Italy, Japan and U.S.A.
They appreciated our research and commented on the use-
fulness of our database.

I also viewed a number of the posters and had direct
discussions with the presenters to have a general idea on
different aspects of biophysics, such as, protein structure
and dynamics, protein folding and stability, protein design
and ligand binding, DNA structure and dynamics, DNA-
protein interaction, bioenergetics, molecular modelling,
bioinformatics and data analysis and the works on differ-
ent directions throughout the world.

I have been encouraged with several presentations
which are related with our research and I wish to describe
briefly some of them. (i) Chakravarthy and Varadarajan
introduced a novel parameter, residue depth’ to analyze
protein structure and stability and claimed that the residue
depth correlates significantly better than accessibility with
effects of mutations on protein stability and on protein-pro-
tein interaction. (ii) Dalal and Regan have successfully
transformed a predominantly B-sheet protein (the B1
domain) into a stable ¢-helical protein while retaining
50% sequence identity to the B1 domain. They have con-
structed a series of mutants to evaluate the balance of
forces for stabilizing o-helix vs. B-strand and assessed the
energetic contributions to the overall stability and fold.
(iii) Funahashi et al. constructed several hydrophobic
mutants in the solvent-exposed regions of human
lysozyme located in different secondary structures and
measured the stability. They found that the factors such as
volume of the residues, total ASA,, o1 values, secondary
structural propensity and structural changes affect the sta-
bility. (iv) Szilagyi and Zavodszky constructed a data-
base that contains all thermophilic proteins of known 3-
D structures along with their mesophilic homologous pro-
teins and analyzed the importance of structural properties
for thermostability by statistical methods. They found that
the 'number of ion-pairs' is the only property that showed
significant difference between mesophilic and ther-
mophilic proteins, and (v) Jayaram et al. described a con-
sensus view of the energetics of protein-DNA recognition
using 40 different protein-DNA complexes. They high-
lighted that packing and hydrophobic effects are
favourable to complexation whereas the electrostatic

shows a net unfavourable contribution to binding.
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