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Re-write the textbooks: transcription is bidirectional

A genome wide study of transcription in yeast redefines the concept of promoters

Heidelberg/Hinxton, 25 January 2009 - Genes that contain
instructions for making proteins make up less than 2% of the
human genome. Yet, for unknown reasons, most of our
genome is transcribed into RNA. The same is true for many
other organisms that are easier to study than humans.
Researchers in the groups of Lars Steinmetz at the European
Molecular Biology Laboratory (EMBL) in Heidelberg,
Germany, and Wolfgang Huber at the European
Bioinformatics Institute (EMBL-EBI) in Hinxton, UK, have
now unravelled how yeast generates its transcripts and have
come a step closer to understanding their function. The study,
published online in Nature, redefines the concept of promoters
(the start sites of transcription) contradicting the established
notion that they support transcription in one direction only.
The results are also representative of transcription in humans.
Investigating all transcripts produced in a yeast cell, the scien-
tists found that most regions of the yeast genome produce sev-
eral transcripts starting at the same promoter. These tran-
scripts are interleaved and overlapping on the DNA. In con-
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trast to what was previously thought, the vast majority of pro-
moters seem to initiate transcription in both directions.

Not all of the produced transcripts are stable, many are degrad-
ed rapidly making it difficult to observe what they do. While
some of the RNA molecules might be ‘transcriptional noise’
without function, other transcripts control the expression of
genes and production of proteins. The act of transcription
itself is also likely to play an important role in regulation of
gene expression. Transcribing one stretch of DNA might either
help or in other cases interfere with the transcription of a gene
close by. Moreover, transcripts without a current purpose can
serve as raw material for evolution” and acquire new functions
over time.

The results shed light on the complex organisation of the yeast
genome and the insights gained extend to transcription in
humans. A better understanding of transcription mechanisms
could find application in new technologies to tune gene regu-
lation in the future. ®
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About EMBL

The European Molecular Biology Laboratory is a basic research institute funded by public research monies from 20 member states
(Austria, Belgium, Croatia, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Israel, Italy, Luxembourg, the Netherlands,
Norway, Portugal, Spain, Sweden, Switzerland and the United Kingdom) and associate member state Australia. Research at EMBL is con-
ducted by approximately 80 independent groups covering the spectrum of molecular biology. The Laboratory has five units: the main
Laboratory in Heidelberg, and Outstations in Hinxton (the European Bioinformatics Institute), Grenoble, Hamburg, and Monterotondo
near Rome. The cornerstones of EMBLs mission are: to perform basic research in molecular biology; to train scientists, students and
visitors at all levels; to offer vital services to scientists in the member states; to develop new instruments and methods in the life sciences
and to actively engage in technology transfer activities. EMBLs International PhD Programme has a student body of about 170. The
Laboratory also sponsors an active Science and Society programme. Visitors from the press and public are welcome.

About EBI:

The European Bioinformatics Institute (EBI) is part of the European Molecular Biology Laboratory (EMBL) and is located on the
Wellcome Trust Genome Campus in Hinxton near Cambridge (UK). The EBI grew out of EMBL's pioneering work in providing pub-
lic biological databases to the research community. It hosts some of the world's most important collections of biological data, including
DNA sequences (EMBL-Bank), protein sequences (UniProt), animal genomes (Ensembl), three-dimensional structures (the
Macromolecular Structure Database), data from microarray experiments (ArrayExpress), protein-protein interactions (IntAct) and
pathway information (Reactome). The EBI hosts several research groups and its scientists continually develop new tools for the biocom-
puting community.

Policy regarding use

EMBL press and picture releases including photographs, graphics, movies and videos are copyrighted by EMBL. They may be freely reprinted and distributed for non-commercial use via print,
broadcast and electronic media, provided that proper attribution to authors, photographers and designers is made. High-resolution copies of the images can be downloaded from the EMBL
web site: www.embl.org



