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ReView: A Viewer to Display the Relation of
Protein-Coding Region and Repetitive Patterns
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1 Introduction

Data mining methods may discover some interesting correlation. However, its biological significance
of a selected pattern will be more obvious if it is presented graphically. Human eyes are good at
recognizing sequence patterns in graphical form. Visualization methods can display patterns at dif-
ferent scales. At one extreme, the relation of genes and patterns, such as transcription factor binding
sites, can be observed locally. At the other extreme, the distribution of a pattern in a genome can
be observed globally. This kind of flexibility is useful for exploring the biological significance of a
sequence pattern.

2 Material and Methods

We have constructed a visualization tool to display a sequence pattern. There are two interfaces are
available. The first interface (http://rnd.ym.edu.tw/review0/) computes the positions of a pattern
that is less than 20 base pair in real time. In a second interface (http://rnd.ym.edu.tw/review/), the
positions of a pattern that is 4-12 base long are retrieved from a database. The latter version was
designed to couple with data mining tools. Both systems were implemented by perl programming
language and the database version used mysql as management system. Currently, only the microbial
genomes were linked. The protein coding information (“ptt” files) of microbial genomes were down-
loaded from NCBI (ftp://ftp.ncbi.nlm.nih.gov/genbank/genomes/Bacteria). The role of each coding
region was assigned on the basis of COGs (Clusters of Orthologous Groups of proteins [2, 3]). The 19
functional categories were color coded according to the standard colors used by COGs.

3 Results and Discussions

ReView is developed to view the distribution of patterns relative to genes. Suppose, you find an
interesting pattern AAAAAC using data mining tools. You can easily see that this pattern occurs
asymmetrically around the replication origin in B. burgdorferi (the top panel in Fig. 1(a). There are
8 rows, which display the distribution of the given pattern in the genome, under the top panel. The
first two rows simply plot the positions of the given pattern in the forward and reverse strands. The
next 3 and the last 3 rows within this block presented the details of the forward and reverse strands,
respectively. The detail information indicated that the pattern AAAAC distribute evenly in the coding
region, but asymmetrically in the noncoding region. The relative position of genes and patterns were
shown in the lower part of Fig. 1(a). A zoom in view of this region was shown in Fig. 1(b), in which
each horizontal bar represented a coding region. The red and blue vertical lines mark the positions
of the given pattern in forward and reverse strands, respectively. The COG functional class of each



ReView 461

(a)
spec: bbur Quﬁ”g'ﬂiv‘ect;fepeat(s) ) -
gene on fudee ey, | fud BRRRRE | ud GTTTIT "
= == rev TTTT16 rev CARARA e
—— =

0 - 910724 bps
0 - 5500000 bps region

1906

104 non-cods ———
679 =whr|! on fud
§17 coding on reu

120 non-cod. -—--
614 coding on fud
719 coding on rev

—mmnogz I RemIoTmmoo

5
& EET | | I |l i |
Q L EER SIS LR L |l !
3 ML ..'...._,.. ot ]
5
(b)
T I TR
- 2000 4000 000 8000 10000 hoos fo00 1bo00 18000 ! 21300’0 i
“'"— = BB0009 011 BB00: = - = 3—————
BBOO02 amiean pEaaes B50005 BB0006 880007 BBO0TS 580%§3 M %001‘ BB‘“‘;BWVIG BB0018 u“uonl Bawzésﬂcz.
L] || |||H[ |||||l H||l|||||| S]] ||1H|H| ,|‘|Id|||! | ”J.I."H"L*.’ [
sbooo BT shoos 000 62000 100 000 000
=}
—_————
Bsﬂsgxmwuﬁﬁ Mt BBOOSS 890“5’355005?“»%“()85‘“]6 BBO0G4 BB""§30055300$7 Boved e BB"O%“” oBey2 59‘0?5007‘ poee

Figure 1: ReView displays the distribution of pattern AAAAAC and the protein coding genes in B.
burgdorferi. (a) global view (b) zoom-in view.

coding region was represented by color. The meaning of color code was shown in the left of Fig. 1(a).
After a user browses many patterns in ReView, he may find a few interesting pattern. If the user
would like to browse the results on his personal computer offline, he can save results in Artemis|[1]
format. In Artemis, the user will be able to import different kinds of information and integrate them
together even. The advantage of ReView is that you can browse the distribution of different patterns
interactively, because ReView computes patterns in real time or retrieves patterns from a database.
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