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Towards the Development of
Sequence-Selective Artificial Proteases

Helma Wennemers*

Abstract. The development of artificial sequence-selective proteolytic metal complexes is endeavoured by use 
of encoded combinatorial chemistry.
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The selective recognition, binding and 
cleavage of peptides and proteins play 
important roles in many biologically im­
portant processes. Thus, a lot of research 
has been dedicated to understanding natu­
rally occurring recognition and cleavage 
events. As a result, several highly selec­
tive artificial receptors binding single ami­
no acids have been synthesized [1]. With 
the upcoming of combinatorial chemistry 
[2], even the discovery of natural as well 
as synthetic receptors for small peptides 
has become possible [3]. For example, the 
screening of a dye-marked cyclodextrin 
analogue against an encoded tripeptide 
library revealed the ability of cyclodextrin 
to bind to the dipeptides L-Phe-D-Pro and 
D-Phe-L-Pro [4|. Combinatorial screen­
ings have also led to the development of a 
new class of two-armed receptors (1-3) 
which recognize certain tripeptides with 
the highest sequence selectivity so far 
observed for synthetic receptors [5].

Remarkably, small changes in the struc­
tures of these receptors cause significant 
differences in their binding preferences. 
Such highly selective binding could not 
have been predicted easily by rational 
design, thus demonstrating the power of 
combinatorial chemistry as a tool for the 
study of selective intermolecular interac­
tions.

Whereas these examples show the 
progress in the design of selective recep­
tors for peptides, the design of artificial 
peptidases has proven to be more difficult.

My present research aims at the devel­
opment of metal complexes capable of
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Figure. Two-armed receptors bind tripeptides selectively
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cleaving small peptides sequence-selec- 
tively. Combining combinatorial chemis­
try with the use of metal complexes as 
proteolytic agents, libraries of metal com­
plexes will be generated in order to find 
specific proteolytic receptors. The mem­
bers of such libraries will be screened for 
their ability to bind and cleave the peptide 
L-Ala-y-D-Glu-L-Lys-D-Ala-D-Ala, an es­
sential peptide for the cell-wall synthesis 
of gram-postitive bacteria. Apart from the 
development of selective proteolytic re-

ceptors, the research is designed to yield a 
deeper understanding into non-covalent 
intermolecular recognition events between 
peptides as well as peptide-metal complex­
ation.
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