DDT Vol. 7, No. 17 September 2002

induced apoptotic pathway in the tumor
cells. To demonstrate direct telomerase
inhibition, it would be crucial to further
test whether telomere erosion or
eventual growth arrest of cells can be
observed by prolonging exposure of the
tumor cells to these lectins.

This study represents a major step
towards understanding the therapeutic
pathways of mistletoe extract treatment
in complementary cancer medicine. It
has been suggested that the telomerase
inhibitors could be better used as
adjuvant therapies, in combination with
surgery, radiation treatment and
chemotherapy with standard agents,
because inhibition of the enzyme would
require a lag phase before any
detrimental effects on the tumor cells.
Considering the mistletoe lectin as a
telomerase inhibitor, the recommended
strategy has been apparently practised
for a long time in alternative cancer
therapy.
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Gaps in text-based knowledge
discovery for biology

In the post-genomic era, the emphasis
on the use of bioinformatic technology
in pharmaceutical research is
increasingly shifting from target
identification to target ranking and due
diligence [1]. New kinds of databases
that contain information beyond simple
sequences are needed, such as
information on subcellular localization,
protein interactions, gene regulation and
the context of these interactions.

The forerunners of such databases
include the Kyoto Encyclopedia of Genes
and Genomes (KEGG, http://www.
genome.ad.jp/kegg), the Database of
Interacting Proteins (DIP, http://www.
dip.doe-mbi.ucla.edu) and the
Biomolecular Interaction Network
Database (BIND, http://bind.ca). These
databases are still small in size and are
largely curated by hand. The
development of reliable text-based
knowledge discovery or literature

discussion forum

data-mining technologies can accelerate
their growth.

Many example applications of text-
based knowledge discovery technologies
in biology have been described [2,3].
These examples demonstrated significant
progress in terms of both depth and
breadth. Text-based knowledge
discovery in biology has advanced from
the simple recognition of terms to the
extraction of interaction relationships
from complex sentences. It has also
broadened from the recognition of
protein interactions to a range of
problems, such as improving homology
searches, identifying subcellular locations
or recognizing themes in the literature.
The techniques employed have spanned
from word co-occurrence statistics, to
pattern matching of linguistic constructs
in limited contexts, to powerful natural
language processing techniques capable
of extracting relations that span multiple
sentences through the use of co-
reference. These results mark this as an
emerging field that provides a synergistic
combination of bioinformatics and
natural language processing.

Despite the enormous potential for
the application of text-based knowledge
discovery techniques to biology, few of
these techniques have made it into
routine use to help manage biological
information. We list below some issues
that need to be addressed to accelerate
the progress and acceptance of this field:
« Abstracts can generally be obtained for

free, whereas full papers can generally

only be obtained following payment. It

is thus tempting to consider applying a

literature-mining tool to abstracts. It is

crucial to assess, for each type of
information that is to be extracted

from the literature, whether there is a

significant loss if only abstracts are

processed, compared with full papers.

To date, it appears that no single

group has investigated this issue to

any great extent.
« Several papers [4,5] focused on
extracting the interactions of proteins,
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conferences

drugs and other molecules from the
literature. They variously reported
specificity figures from 60-90%. The
sensitivity of these systems remains an
issue. Moreover, these performance
studies were conducted on sample
sets that were small in size and also
different sample sets were used by
different researchers. For an impartial
assessment and comparison of the
performance of these systems, as well
as to understand what works and
what does not, it is crucial to do a
systematic evaluation. Such an
evaluation should be based on a
biologically important challenge
problem, should have extensive
training- and blind-test data, and
should have a clear repeatable
evaluation metric. To date, this issue
seems to have started to catch the
attention of researchers — the ‘KDD
Cup 2002’ competitions (held in
conjunction with ACM SIGKDD
International Conference on Knowledge
Discovery and Datamining) have included
a task on ‘Information Extraction from
Biomedical Articles’, jointly organized by
Alex Yeh of MITRE (http://www.mitre.
org) and the Flybase group of Harvard

(see http://www.biostat.wisc.edu/
~craven/kddcup/tasks.html).

= It is reasonable to assume that the
completeness and reliability of the
outcome of text-based knowledge
discovery in biology are dependent on
the input documents. Should the
selection of input documents be based
on keywords, as well as on papers
chosen by expert biologists and well-
cited articles and their cited references
therein, or based on some other
methods? To date, it seems that no
single group has considered it in this
context.

« It is also unclear how well a text-based
knowledge discovery system has to
perform for it to be useful in biology.
To know how good a system has to
be, working systems must be given to
biologists in user-centered evaluations.
To date, it appears that no single
group has conducted such a study in
any extensive way. We acknowledge,
however, that, from experience with
previous evaluations in the
information retrieval community [6], it
is hard to extrapolate from results of
batch experiments to predict complex
issues of use and user acceptance.
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Many such issues have remained
unaddressed to date. Nevertheless, text-
based knowledge discovery for biology
has significant potential, because even
imperfect tools are useful if they give
improved functionality at low cost.
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Cheminformatics — decision making in
drug discovery
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Cambridge Healthtech Institute’s 6th
Annual Cheminformatics Conference was
one of three conferences grouped to-
gether as Intelligent Drug Discovery and
Development 2002 (6-8 May 2002,
Philadelphia, PA, USA). The other two
conferences were dedicated to lead
optimization and screening.
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Building smarter libraries

Several aspects of library design were
addressed in the first session, chaired by
Roger Lahana (Syntem; http://www.
syntem.com). Robert Sheridan (Merck
Research Laboratories; www.merck.
com) shared his experience on search-
ing databases using chemical similarity

Besse, Nimes 30000, France;

and described three variations of tricks
with chemical similarity that extend
the applicability of similarity searching
using topological descriptors. The first
involves representing mixtures by their
descriptor average, which works surpris-
ingly well; the second concerns ways to
derive nonpeptide molecules from an
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