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Description

Technical Field

The present invention relates to encoded chemical

libraries that contain repertoires of chemical
structures defining a diversity of biological

structures, and methods for using the libraries.\

Background

There is an increasing need to find new molecules

which can effectively modulate a wide range of

biological processes, for applications in medicine and

agriculture. A standard way for searching for novel
bioactive chemicals is to screen collections of

natural materials, such as fermentation broths or
plant extracts, or libraries of synthesized molecules

using assays which can range in complexity from simple

binding reactions to elaborate physiological

preparations. The screens often only provide leads

which then require further improvement either by

empirical methods or by chemical design. The process

‘it time—consuming and costly but it is unlikely to be

totally replaced by rational methods even when they

are based on detailed knowledge of the chemical

structure of the target molecules. Thus, what we

might call "irrational drug design" — the process of

selecting the right molecules from large ensembles or

repertoires — requires continual improvement both in

the generation of repertoires and in the methods of

selection.

Recently there have been several developments in

using peptides or nucleotides to provide libraries of

compounds for lead discovery. The methods were
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amino acid in the third position, and the process is
reiterated in this fashion until the active

method used in searching a dictionary; the peptide is
decoded by construction using a series of sieves or
buckets and this makes the search logarithmic.

A very powerful biological method has recently
been described in which the library of peptides is
presented on the surface of a bacteriophage such that
each phage has an individual peptide and contains the
DNA sequence specifying it. The library is made by
synthesizing a repertoire of random oligonucleotides

followed by their

Each of the sequences

is cloned in one phage and the relevant peptide can be
selected by finding those that bind to the particular

The phages recovered in this way can be
The sequence of

target;

amplified and the selection repeated.
the peptide is decoded by sequencing the DNA. See for
example Cwirla et al., Proc.Natl.Acad.Sci.USA,
87:6378—6382 (1990); Scott et al., Science, 249:386-
390 (1990); and Devlin et al., Science, 249:404—406
(1990).

Another "geneticfi
the libraries are the'synthetic oligonucleotides

method has been described where

themselves wherein active oligonucleotide molecules
are selected by binding to an acceptor and are then
amplified by the polymerase chain reaction (PCR). PCR
allows serial enrichment and the structure of the
active molecules is then decoded by DNA sequencing on
clones generated from the PCR products. The
repertoire

-pyrimidine and purine bases or those modifications
that preserve specific Watson—Crick pairing and can be

lflf
copied by polymerases.
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produced by binding to a preselected biological
molecule of interest. Thereafter, the identity of the

active molecule is determined by reading the genetic

tag, i.e., the identifier oligonucleotide sequence._
In one_embodiment, amplified copies of their

retrogenetic tags can be obtained by the polymerase
chain reaction.

The strands of the amplified copies with the

‘appropriate polarity can then be used to enrich for a
subset of the library by hybridization with the
matching tags and the process can then be repeated on
this subset. Thus serial enrichment is achieved by a

process of purification exploiting linkage to a
nucleotide sequence which can be amplified. Finally,
the structure of the chemical entities are decoded by

cloning and sequencing the products of the PCR

reaction.

The present invention therefore provides a novel
method for identifying a chemical structure having a

preselected binding activity through the use of a

‘library of bifunctional molecules that provides a rich
source of chemical diversity. The library is used to

identify chemical structures (structural motifs) that

interact with preselected biological molecules.

Thus, in one embodiment, the invention

contemplates a bifunctional molecule according to the

formula A—B—C, where A is a chemical moiety, B is a

linker molecule operatively linked to A and C, and C

is an identifier oligonucleotide comprising a sequence

of nucleotides that identifies the structure of

chemical moiety A. '

In another embodiment, the invention contemplates

a library comprising a plurality of species of
bifunctional molecules, thereby forming a repertoire
of chemical diversity.
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