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The secret to successful mining lies in
exploiting new resources and efficient-
ly extracting and converting their con-
tents into a valuable and useful com-
modity. Bioinformaticists (miners of a
different sort) have long known of a
potentially rich seam of information
— the published literature — but have
struggled with finding ways to effi-
ciently mine it. Now a new automated
text-processing approach to this prob-
lem has proved that meaningful bio-
logical information can be mined
from the literature, while highlighting
the language barriers that hinder its
extraction. Importantly, it also shows
how text-derived information can
guide microarray data analysis.

The authors began by selecting
human gene identifiers — names,
symbols and synonyms — from gene
databases, such as the HUGO nomen-
clature database and LocusLink. The
titles and abstracts of ~10 million
MedLine records in PubMed were
then searched for the occurrence of
these identifiers, which represented
13,712 human genes. The selected
records were then re-analysed for the
occurrence of a second gene, on the
assumption that if two genes co-occur
in a MedLine record it reflects an
underlying biological relationship
between them. For their results to be
meaningful, Jenssen et al. had to prove
this assumption to be correct.

This they approached in several
ways. By manually assessing 1,000
gene pairs — 500 that co-occur in
one record only (low weight) and
500 that co-occur more frequently
(high weight) — they found that

40% of the low-weight and 29% of
the high-weight gene pairings had no
biological basis. These errors pre-
dominantly occurred when genes
shared their symbols with other
genes or with general acronyms.
Jenssen et al. also found that their
gene pairs were under-represented in
certain databases. For example,
PubGene — their database of gene
pairs — contained only 51% of the
human, interacting protein pairs pre-
sent in the Database of Interacting
Proteins. This under-representation
was again caused by inconsistently
used gene names, and by genes hav-
ing different names to their products
and by being absent from a record’s
title or abstract.

This literature mining produced
not only linked gene pairs but also
gene networks — could these help
explain the co-regulated gene clusters
that emerge from microarray gene-

expression studies? Jenssen et al.
found that genes that were co-
expressed in two published microar-
ray experiments (by Alizadeh et al.
and Iyer et al.) were also represented
in literature-derived subnetworks.
Annotating these networks with
MeSH (medical subject heading)
terms provided further insight into
the biological basis of the gene clus-
ters. Furthermore, genes in co-regu-
lated clusters neighboured other loci
in the literature-derived networks,
providing additional loci for analysis.

Although the authors acknowl-
edge the limitations of their approach,
many stem from the inconsistent use
of language and gene nomenclature
and affect similar text-based bioinfor-
matics strategies. Standardized data-
base indexing and the use of con-
trolled vocabularies are future
considerations towards making text-
based data-mining a realistic goal.

Jane Alfred
References and links

ORIGINAL RESEARCH PAPER Jenssen, T.-K. et
al. A literature network of human genes. Nature
Genet. 28, 21–28 (2001) 
WEB SITE PubGene

HIGHLIGHTS ADVISORS

KONRAD BASLER

UNIVERSITY OF ZURICH,
SWITZERLAND

WENDY BICKMORE 

MRC HUMAN GENETICS UNIT,
UK

EWAN BIRNEY

EUROPEAN BIOINFORMATICS
INSTITUTE, UK

PEER BORK

EMBL, GERMANY

SEAN B. CARROLL

UNIVERSITY OF WISCONSIN,
USA

ADAM EYRE-WALKER

UNIVERSITY OF SUSSEX, UK

JANE GITSCHIER

UNIVERSITY OF CALIFORNIA,
SAN FRANCISCO, USA

SARAH HAKE

UNIVERSITY OF CALIFORNIA,
BERKELEY, USA

PETER KOOPMAN

UNIVERSITY OF QUEENSLAND,
AUSTRALIA

LEONID KRUGLYAK

FRED HUTCHINSON CANCER
RESEARCH CENTER, USA

GAIL MARTIN

UNIVERSITY OF CALIFORNIA,
SAN FRANCISCO, USA

BARBARA MEYER

UNIVERSITY OF CALIFORNIA,
BERKELEY, USA

TOSHIHIKO SHIROISHI

NATIONAL INSTITUTE OF
GENETICS, JAPAN

KEN WOLFE

UNIVERSITY OF DUBLIN,
IRELAND

RICHARD YOUNG

MASSACHUSETTS INSTITUTE
OF TECHNOLOGY, USA

Mining the bibliome

B I O I N F O R M AT I C S

© 2001 Macmillan Magazines Ltd


	Mining the bibliome
	References


