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A public gene trap resource for mouse functional

genomics

To the editor:

Gene trapping is a high-throughput
approach that can be used to introduce
insertional mutations across the genome in
mouse embryonic stem (ES) cells. Gene
trap vectors simultaneously mutate and
report the expression of the endogenous
gene at the site of insertion and provide a
DNA tag for the rapid identification of the
disrupted gene. The generation of mutant
mice from a large collection of ES cell lines
carrying gene trap insertions could be
applied to large-scale functional analysis of
the [30,000 mammalian genes. The overall
impact of gene trap resources will rest on
the fraction of the genome that is accessible
with this technology, the efficiency relative
to other competing technologies and the
availability of such a resource to the
academic community. Lexicon Genetics, a
US-based biotechnology company, was the
first to implement a genome-wide gene
trapping program! and has developed
OmniBank (http://www.lexicon-
genetics.com), the largest library of mutant
ES cell lines. A parallel effort was initiated
in the public domain by several academic
groups in the International Gene Trap
Consortium (IGTC; http://www.igtc.ca).
The recent release of OmniBank sequence
tags to GenBank? has made it possible to
compare the size and efficiency of the
existing gene trap libraries.

We confirm that Lexicon achieved close
to 60% coverage of the genome from
200,000 OmniBank sequence tags
deposited in GenBank (Fig. 1). Our
analysis, supported independently by
Lexicon3, indicates that the rate of
trapping new genes was not linear but
declined within the first 100,000 tags to a
rate at which 1 new gene was added every
35 tags, comparable to the efficiency of
high-throughput gene targeting methods*.
To date, the IGTC has attained 32%
genome coverage in 27,000 tags; trapping
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Figure 1 Comparison of the rates of trapping of
the IGTC and OmniBank resources. Unique
Ensembl genes were identified using MAPTAG
(http://www.sanger.ac.uk/Software/MAPTAG), an
automated annotation program that identifies
short, almost perfect matches to gene features in
Ensembl. An additional 10% of the trapped genes
were identified from BLAST searches (< E-94) of
the RefSeq database. Genome coverage was
calculated as the fraction of 8,000 full-length
‘sentinel’ genes? trapped in each resource.

is likewise nonlinear, but the initial rate
seems to be somewhat faster than Lexicon’s
(Fig. 1). The seemingly higher efficiency
may relate to the diversity of plasmid and
retroviral vector designs used by the IGTC
that could help overcome insertion site
preferences of any single vector?; further
studies are needed to fully understand how
vector design and other experimental
factors influence the efficiency of gene
trapping. One-fifth of the genes trapped
by the IGTC were not represented in the
sequence tags released by Lexicon
(Supplementary Tables 1-3 online). Thus,
the two efforts together have trapped
nearly two-thirds of all genes in mice. We
conclude that gene trapping is an effective
strategy to mutate a substantial fraction of
the genes in mice that compares favorably
with gene-targeting approaches.
Furthermore, we continue to refine the
technology, particularly in developing
strategies for postinsertional modification

of the trapped loci to create a wide range
of desired alleles. The IGTC will provide
an important public resource of new
mutations in mice that will accelerate the
pace of functional annotation of the
mammalian genome.

Gene trap cell lines generated by the
IGTC are available without restriction
(http://baygenomics.ucsf.edu; http://www.
genetrap.de; http://www.escells.ca;
http://www.sanger.ac.uk/genetrap;
http://www.fhcrc.org/labs/soriano/GTdb;
http://www.cmhd.ca) and all sequence tags
are mapped on the Ensembl mouse
genome browser http://www.ensembl.org/
Mus_musculus/; select DAS Source
'GeneTrap').

Note: Supplementary information is available on the
Nature Genetics website.
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