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Abstract. We present a preliminary description and results of a system
to help the curation of genome assembly and annotation. Standard tools
are used for these tasks, and our methodology focuses on user guidance,
data visualization and integration, and data browsing aspects.

1 Introduction

The usual concern of most of activities, tools and infrastructure related to ge-
nomic analyses is with computer systems functionality. Many systems are devel-
oped in an ad hoc way following only functional requirements. This development
methodology pays little attention to characteristics like user interface and usabil-
ity. We have developed a simple methodology to make the user-interaction part
of genome assembly and annotation more user-friendly and therefore more effec-
tive. Based on this methodology we have implemented a web-based prototype.
This prototype is being used as the main tool for the assembly and annotation of
the Xanthomonas axonopodis pv aurantifolii strains B and C genomes at LBI [4]
with the support of USP [1] and UNESP [5].

2 System Development Methodology

The system presented here was developed following a generic methodology spec-
ified by us at LBI. This methodology allows the development of any compu-
tational infrastructure which requires a flow of activities and that provides
data mining and visualization mechanisms. This methodology has the following
phases: (i) identification and description of tasks to be done; (ii) description of
facts to be considered; (iii) development of fact analysis and visualization tools;
(iv) development of examples or tutorials on how to execute each task; (v) devel-
opment of tools for accomplishing the tasks. We have applied this methodology
to improve a genome assembly and annotation system used at our laboratory.

Facts are characteristics observed in the set of available data. Facts are the
basis for all the analysis and conclusions which will be made during assembly
and annotation. Tasks are actions which must be executed (automatically or
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Table 1. Assembly tasks and facts

Task Facts

Contigs management set of reads, phrap and genscaff results

Links management reads from the same insert found on different contigs

Contigs projection on the
reference genome

alignment between the reference and the target genomes

Supercontigs management contigs, links, gap closures and alignments to the refer-
ence genome

Management of inserts
to be subcloned and
sequenced

reads and links information

manually) with the objective of getting closer to the desired solution. For ex-
ample, a set of facts can be observed in the result of the phrap [3] assembly
and postprocessing by the genscaff program [6], such as a possible link between
contig x and contig y. A task must obtain conclusions about the facts, for in-
stance, to conclude whether contigs x and y are adjacent or not. For each kind
of fact, data analyses and visualization tools were developed to ease the under-
standing and the making of a decision. Some examples of genome assembly tasks
are: contigs management, links management, selection of clones to be subcloned
and sequenced, comparison between the target and the reference genomes and
supercontig management (supercontig is a set of linked contigs).

Figure 1 shows some of the graphical results of our tools (showing contig,
supercontig, link and projection with reference genome information). All figures
are automatically generated and have hyperlinks to allow easy data browsing.

One of the most complex tasks during genome assembly is to decide whether
two contigs are linked or not. Our system used the following facts to help in
decision making: (1) links between those contigs; (2) conservation of the order
regarding the reference genome (based on alignment against a reference genome);

Fig. 1. Supercontig information: contigs, links, gaps and projection over the reference
genome information
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and (3) bionformatics gap closure (a sub-assembly using only reads in a particu-
lar region that successfully closes a gap). By integrating these facts, our system
facilitates the curatorial part of the genome assembly process, decreasing the
need for new sequencing.

3 Results, Conclusions and Future Work

Complex information systems that require intense user interaction deserve spe-
cial care on user-related issues, such as usability and interface. Large-volume
data processes, such as genome assembly and annotation, require special care
on data presentation, through graphic visualizations, data summaries and data
integration. We have briefly described a simple methodology that helped us cre-
ate a web-based system that allowed us to achieve good results in a genome
assembly process. The detailed description of each one of the tasks and facts, as
well as the specification of tutorials or examples for each task, makes possible a
more conscious, easy and systematic use of the system.

The system proposed is being used on the Xanthomonas axonopodis pv au-
rantifolii strains B and C genomes assembly and annotation. Before the work
described in this paper, these two genomes were being assembled using a tradi-
tional system, which had no specific computational help for assembly curators.
The use of our system showed quantitative and qualitative gains with respect
to previous assembly results. The main gains were: (i) all data is integrated in
a database management system (DBMS), making it possible to make efficient
queries to every object involved in the project; (ii) low training cost of new
assembly and annotation team, due to tutorials developed for the execution of
each task; (iii) greater assembly efficiency through a better use of data. The
most important practical conclusion of this case study was the reduction on the
number of supercontigs without the need of new sequencing, causing greater
genome coverage. Table 2 compares the results obtained by our system to the
ones available before we put our system to use. This table shows that thorough
our system we obtained better results on every analyzed characteristic, refining
the assembly and being more efficient on the use of available data.

As a future step we intend to package tools (making them more generic and
reusable), and extending the system for dealing also with comparative genomics.

Table 2. Comparison between previous results and results from our approach

Data Previous
Results

Our results Situation

Number of supercontigs 45 35 Improved

Total number of contigs in the supercontigs 225 234 Improved

Average number of contigs by supercontig 5 6.69 Improved

Number of base pairs on supercontigs 4934046 5105624 Improved

Valid links on supercontigs 180 199 Improved

Number of new closed gaps 87 91 Improved
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Another future work is the development and usage of ontology to publish data
on the Web through XML [2], increasing interoperability.

More detailed descriptions and tools can be obtained through e-mail contact
with LBI: lbi@ic.unicamp.br.
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