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gff2aplot: Plotting sequence comparisons
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ABSTRACT
Summary:gff2aplot is a program to visualize the alignment
of two sequences together with their annotations. Input for the
program consists of single or multiple files in GFF-format which
specify the alignment coordinates and annotation features of
both sequences. Output is in PostScript format of any size.The
features to be displayed are highly customizable to meet user
specific needs. The program serves to generate print-quality
images for comparative genome sequence analysis.
Availability: gff2aplot is freely available under the GNU
software licence and can be downloaded from the address
specified below.
Contact: jabril@imim.es
Supplementary information: http://genome.imim.es/
software/gfftools/GFF2APLOT.html

An often occurring task in comparative sequence analysis is to
suggestively display a pairwise alignment, possibly together
with domain annotations for one or both sequences. Some
well-known programs are Dotter (Sonnhammer and Durbin,
1995), PipMaker (Schwartzet al., 2000), VISTA (Mayoret al.,
2000) or Laj (Wilsonet al., 2001). While the first tool is
suited to interactively explore the site by site comparison of
two sequences without annotations, the others produce a one-
dimensional projection of a pairwise or a multiple alignment,
along with the annotation features. In all these cases, however,
the visualization tools are intrinsically tied to a specific under-
lying alignment algorithm. We have developed the program
gff2aplot to generate two-dimensional annotated align-
ment plots in PostScript format.gff2aplot is not tied to
a particular alignment algorithm, but rather can be used as
a visualization filter after running some independent align-
ment tool. In this regardgff2aplot is related to Alfresco
(Jareborg and Durbin, 2000), but while Alfresco is oriented
towards highly interactive use and has limited printing cap-
abilities,gff2aplot is intented for producing high quality
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printed images. The strategy used ingff2aplot is very
similar to that employed ingff2ps (Abril and Guigó, 2000),
a tool to visualize annotations of genomic sequences obtained
from different sources. User may parse alignment segments
from any of the current similarity search tools, and combine
them if desired in thegff2aplot output. We provide sev-
eral such filters from thegff2aplot website, to parse, for
instance, NCBI-BLAST (Altschulet al., 1997), WU-BLAST
(W. Gish, 1996–2003, http://blast.wustl.edu), SIM (Huang
and Miller, 1991), MUMMER (Delcheret al., 1999) or BLAT
(Kent, 2002). Integrating data will improve the information
we obtain about pairs of genomic sequences. We distinguish
records containing annotation features and those defining
alignment segments. One or more ASCII input data files in
GFF-format (seegff2aplotmanual) can be processed in a
single run. The image produced has a standard layout: it con-
sists of two panels, placed above each other. The upper one
displays the alignment of two sequences by means of a rect-
angular matrix. Sequence annotations are displayed along the
top and left edges. The optional lower one contains vertical
projections of the aligned fragments in the upper panel and
displays their alignment scores or match percentages as in a
PiPplot (see examples from Fig. 1). Sequence coordinate tags
are shown on the lower and right edges of the panel frames.
Projections of the annotated features can be shown under the
alignment segments to highlight relationships between them.
As in gff2ps, gff2aplot assumes that the input GFF
records carry enough formatting information. Thus, in most
cases, meaningful output can be obtained using the default
settings. Nevertheless,gff2aplot allows for a high degree
of customization. Almost any component of the plot can be
configured, either through a very flexible customization file
(several of such files can be processed for a single plot), or
through command-line options (seegff2aplotmanual). In
particular, users can select any standard printing media size
or define their own plot sizes.
gff2aplot is written in PERL and PostScript. It runs

on UNIX or Linux platforms and it does not require any
special compiler or additional software beyond the installa-
tion of Perl, version 5.5 or higher. The program generates a
PostScript output file which can be viewed or printed with
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Fig. 1. (Left panel) Comparative analysis of a syntenic genomic region between human and mouse, extending across several genes (MHC II
region, Accession Numbers shown on annotation axes main labels). Alignment was obtained using SIM (Huang and Miller, 1991). The pale
violet box highlights the region being expanded in the bottom right plot, while red arrows show the corresponding areas on both figures.
The region being expanded is the LMP2 human gene region and its counterpart in mouse. Green boxes and projections correspond to CDSs,
as annotated in GenBank, while red boxes conform the predicted gene structure by program SGP-1 (Wieheet al., 2001). (Right panel) All
possible pairs of potential splice sites on human and mouse homologous sequences were analyzed against the corresponding gene structures, in
this case forcreatine kinase B gene (Accession Numbers X15334 and M74149, for human and mouse, respectively).gff2aplot combines
here results from two different analysis, red bars correspond to putative donor sites and blue bars to acceptor site ones. All input and parameter
files which were used to generate the examples in the figure are accessible from thegff2aplot website. Additional examples, as well as a
detailed user manual, can also be found there.

any PostScript capable output device. Although PostScript
lacks user-interactivity and hyper-link capability, for high-
quality images the page description language PostScript has
several advantages over bitmap graphics programs. Among
these are the free scalability of all plots, the embed-ability of
PostScript picture files into text documents (specially those
written in LATEX), the graphics device independence and the
robustness with respect to handling large amounts of data.
These properties have madegff2ps the tool of election to
produce, among other applications, the gene content maps
of the fly (Adamset al., 2000), human (Venteret al., 2001),
and mosquito (Holtet al., 2002) genomes. Likegff2ps, the
gff2aplot program described here is suitable as a filter for
high-throughput analysis pipelines. The program has already
been applied as a drawing tool for human/mouse comparisons
in recent publications (e.g. Parraet al., 2003); development
versions ofgff2aplot have already been used in other
papers (e.g. Reichwaldet al., 2000; Wieheet al., 2001).

Although initially developed to display sequence similarity
relationships, the simplicity and generality of the GFF stand-
ard may makegff2aplot, through its high customization
capabilities, useful to display other matrix-like generic rela-
tionships between sequences, for example the splice sites
analysis shown in the right panel of Figure 1.
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