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European Comission-sponsored COPERNICUS project:

Development of macromolecular X-ray crystallography and computer-aided mod-
elling for genetic engineering and drug design in the Czech and Slovak Republics

Preface

Scientists throughout the world recogmise that the knowledge of structure 1s essen-
t1al to our understanding of molecular biology and related fields For effective studies in
structural biologv, resources and skills are needed 1n several related fields 1n molecular
biology, brochemistry biophysics and X-ray or NMR techniques The results of these stud-
1es, and 1 particular the knowledge of three-dimensional structures of proteins, nucleic
acids and other biologically interesting compounds, are essential for the development of
computer-aided modelling, especially when concerned with drug design

The three-year European Comission sponsored programme, which began mn Febru-
arv 1995, mvolved a network of 26 participating laboratories, mine from the European
Union, twelve from the Czech Republic and five from Slovakia Since the practice of the
methods used to determine three-dimensional structures of macromolecules was not well
established 1n the Czech and Slovak republics, the programme included three hands-on
workshops and numerous possibilities for exchanges 1n order to make them better known
These workshops included crystallisation of proteins and nucleic acids, theory and practice
of X-rav data collection and treatment using both laboratory and synchrotron radiation
sources, methods of solving and refining macromolecular structures, molecular graphics
and biommformatics In addition to promoting the field of X-ray crystallography amongst
the participating groups, methods of moleqular modelhing were exchanged and developed
during the programme Scientists and research students from the Czech and Slovak Re-
publics were given the means to visit laboratories of participants from the European Umon
to acquire or advance their know-how in these domains and to establish collaborations
In particular, several groups, expert 1n molecular biology, biochemistry or biophysics, had
the opportunity to become involved 1n structural studies, or to use the results of structural
biology mn a more informed manner

The final meeting of the COPERNICUS programme was a splendid opportunity to
demonstrate the fruits of such a general approach The presentations of results covered
all the aspects of the programme

important progress has been made in the elucidation of the structural basis of
the HIV protease mhibition either in the form of active site inhibitors or monoclonal
antibodies

- the structural analyses of RNases and their inhibitors has progressed with two new
high-resolution X-ray structures

~ 1 the related field of glucoamylases, significant progress has been made both 1n
the biochemistry and 1n the structural analysis

- the determination of the structure of oligonucleotide analogues has been supple-
mented with molecular dynamics simulations i order to understand the properties of
these analogues
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- a simtlar approach has been adopted for the study of insulin and 1ts semi-synthetic
analogues the crystal structure of some of these was solved, in parallel with computer-
aided modelling of the effect of the synthetic modifications

- the field of computer-aided drug design 1s heavily dependent on the availabihity
of both suitable computers and suites of programmes, some of which are expensive The
possibilities of collaborations offered by the programme were thus very useful and allowed
progress 1n the studies of the delivery of drugs with the help of polymer carriers and the
modelling of drugs acting on excitable membranes

- further developments using Patterson methods in small and macromolecular crys-
tallography were pursued

— finally, several groups among the participating laboratories found common research
themes that have allowed significant progress For example, several groups are interested
in the understanding of the molecular mechanisms underlying the process of sporulation

While the European Comission-sponsored programme comes to an end, the interest
i the field of structural biology will remain Many of the collaborations can and will
continue to provide opportunities for interesting results as well as means for the training
of scientists and students in the different techmques mvolved

G A Bentley, A Leunt Bentley

Structural Studies of HIV-1 Protease-inhibiting Antibodies

JULIEN LESCAR', RENATA STOURACOVA'! %, MARIE-MADELEINE RIOTTOT?,
VERONIQUE CHITARRA', JIRI BRYNDA'2, MILAN FABRY?, MAGDA HOREJSI?,
JURAJ SEDLACEK? AND GRAHAM A BENTLEY!

1 Unaté d’Immunologie Structurale (URA 1961 CNRS), Département d’Immunologze,
Institut Pasteur, 75724 Paris Cedex 15 France

2 Department of Gene Manmipulation, Institute of Molecular Genetics, Academy of Sciences
of the Czech Republic, Flemingovo nam 2, 166 37 Prague 6, Czech Republic

Key words: HIV-1 protease, monoclonal antibodies, three-dimensional structure

The protease of Human Immunodeficiency Virus type 1 (HIV-1) 1s essential for the
maturation of infectious viral particles (Katz and Kaltka, 1994) It cleaves the Gag and
Gag/Pol polyprotemn precursors into the structural proteins and enzymes of HIV (in-
cluding the protease 1itself) as well as some subsidiary polypeptides The enzyme 1s a
homodimer belonging to the aspartate protease family in which the hydrophobic active
site covered by two 1dentical flap regions contributed by each of the respective monomers
(Wlodawer et al 1989) The flap regions must undergo substantial conformational changes
in order that the polyprotein substrate be bound at the active site of the enzyme (Fitzger-
ald and Springer 1991) The dynamic behaviour of the protease 1s therefore an essential
element 1n understanding the function of the enzyme and 1ts role in the viral life cycle
We have studied the effect of monoclonal antibodies rased against HIV-1 protease to
probe conformational changes that might be important for enzyme activity To this end,



