Professor Pawel Kafarski

A tribute

Dedicated to Prof. Pawel Kafarski in honor of his scientific achievements within his career

Pawel Kafarski was born in Gdansk (Poland) on January 13", 1949. He studied chemistry at
Wroctaw University of Technology where his scientific adventure started with his M. Sc. thesis,
completed in 1971 under the supervision of Prof. Przemystaw Mastalerz. Prof. Mastalerz
subsequently supervised his scientific career for many years. In his laboratory Pawet Kafarski
worked on the synthesis of organophosphorus compounds and their potential biological activitiy.
In 1977 he defended his PhD thesis “Synthesis of peptides containing aminophosphonic acids”.
The synthesis and evaluation of the antibacterial and the plant growth regulating action of these
peptides (also called phosphono peptides) became the first benchmark of Pawet Kafarski’s
scientific activity. In 1976/1977 he interrupted his PhD studies and spent nine months at
Marquette University working in the laboratory of Prof. Sheldon E. Cremer on the synthesis of
phosphetanes.

When finalizing the topic on antibacterial phosphono dipeptides, their influence on leucine
aminopeptidase was tested in the hope that this enzyme might be treated as a model for
phosphono peptide degradation in human fluids. It appeared, however, that these compounds
were weak ligands and their potency relied on the rate of peptide bond hydrolysis. Thus, it was
assumed that the inhibitory effect was derived from the release of a-aminophosphonic acid.
Several years of study culminated in the synthesis of over 40 aminophosphonates and the
evaluation of their activity towards leucine aminopeptidase and the structurally related, neutral
aminopeptidase (then considered as an isoform of LAP). The results, published in 1989,
provoked the interest of Prof. Kafarski in the design, synthesis and evaluation of phosphonates as
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inhibitors of chosen enzymes. Aminopeptidases were considered as promising targets for the
development of new anticancer drugs. Prof. Andrzej Sokalski, from the same faculty, convinced
Prof. Kafarski that the application of computer-aided drug design was worth considering, and a
commercially available program was applied for this purpose. Initial studies involved validation
of this methodology using kinetic data obtained for leucine aminopeptidase in 1989.
Subsequently, a series of new inhibitors was synthesized and evaluated towards leucine and
neutral aminopeptidases. They appeared to be very promising compounds and consequently Prof.
John Dalton at the Technological University of Sydney invited Prof. Kafarski to participate in a
project dedicated to search for new anti-malarial drugs. This project was carried out by an
international consortium of scientists. Phosphino peptides appeared to be very efficient inhibitors
of Plasmodium falciparum aminopeptidases and were used to confirm that these enzymes played
a vital role in malaria pathogenesis. Finally, one of the compounds — an analogue of
homophenylalanylphenylalanine, emerged as a candidate for an effective anti-malarial drug as
shown by studies on mice.

This is one example of many studies of enzyme inhibitors (such as: aminopeptidases,
cathepsin C, tyrosinase, urease, glutamine synthetase and catechol O-methyltransferase) that
were interesting medicinally and others (such as: urease, glutamine synthetase, L-phenylalanine
ammonia lyase, and enzymes of proline and aromatic amino acid biosynthesis) of agrochemical
interest. The design of ligands for these molecular targets relied on knowledge of molecular
mechanisms of the catalyzed reactions and on three-dimensional structures of these proteins. In
many cases the process was computer model assisted. Efforts to synthesize the target compounds
were finally undertaken in order to evaluate their biological activity.

Frequently, the preparation of new structures was the most demanding step of these projects.
Inhibitors studied by Prof. Kafarski’s laboratory wusually belonged to the class of
organophosphorus compounds containing a C-P bond. Many innovative procedures for their
synthesis (including chemoenzymatic approaches with the use of enzymes and whole cells of
microorganisms as catalysts) were elaborated, mostly to provide a-aminophosphonic acids and
corresponding short peptides. For biological purposes these compounds are required in
enantiomerically pure form and therefore methods of enantioseparation as well as techniques for
the determination of the optical purity and configuration were developed intensively.

In 1982 Prof. Pawel Kafarski was appointed to a position at the University of Opole where
some of the above-mentioned studies were performed. The main stream of research in Opole
concerns two subjects: biodegradation of aminopolyphosphonates (including the commonly
applied herbicide glyphosate) by lower fungi and cyanobacteria and studies on the structure of
plant allelochemicals.

Prof. Pawel Kafarski has co-authored over 270 scientific papers, one academic book in
Polish (P. Kafarski, B. Lejczak, Chemia Bioorganiczna, PWN Warszawa 1994), and 13 chapters
in books (4 in Polish), 10 patents and 5 patent applications. These papers have been cited over
2,000 times. He also supervised 21 PhD theses. He acted as the President of the Polish Chemical
Society (2005-2010), as Dean of the Faculty of Chemistry at Wroctaw University of Technology
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(2001-2005), as a member of the Committee of Biotechnology and the Polish Academy of
Sciences (1988-2007). He was granted, amongst other, the Jan Hanus medal (Czech Chemical
Society, 2005), as Honorary Member of the Slovak Chemical Society (2007), and with the Medal
of the National Educational Committee (2007).

In 2010 the Department of Bioorganic Chemistry led by Prof. Kafarski organized the 18"
International Conference on Phosphorus Chemistry.

Besides his scientific activities, for many years Pawet Kafarski organized the Festival of
Independent Student Songs in the Karkonosze Mountains. Currently, his major hobbies are
philately, particularly collecting Polish and Czech pre-war stamps, and mushroom picking.
Lastly, he also likes to travel to exotic countries. Being an exceptional story-teller, he always
attracts great interest presenting his impressions from these tours. People who were hosted by
Pawet Kafarski in Wroctaw, undoubtedly remember his passion for the city and its multinational
history.

I became a member of Prof. Kafarski’s group at the time he took over the leadership after the
retirement of Prof. Mastalerz. During my PhD, I received friendly and inspiring guidance and
concern from him. This is the usual attitude of Pawet Kafarski to his students and co-workers —
professional assistance, but allowing a great deal of scientific independence. The stimulating
atmosphere and promotion of young personalities has allowed him to establish a
multidisciplinary and creative team. All of his colleagues, friends and students congratulate
Pawet Kafarski with the achievements of his scientific career. We also wish him many years of
professional activity and satisfaction.
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