SIMCOGEN: A database for collecting the location of
similar regions in complete genomes.
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GoAL
The knowledge of the location of duplicated regions into complete genomes is a major source of infor-
d d the T of their lution [1, 4, 6, 8, 9, 13]. Our primary objective is to
create a repository registering all pairs of similar regions found into a lot of complete genomes. Two

mation to

regions are similar if the identity of their nucleotidic sequences is greater than S,,;, for a length greater
than L.

MATERIAL AND METHODS

Data oF SIMCOGEN
- Data are registered in a database using a relational model. The main tables include the location of
the similar pairs and the informations describing the known regions of analysed chromosomes.

- The search of similar regions has been performed for a lot of chr whose let

is available. Are included procariotic (B. subtilis, E. coli, M. genitalium, ...) and eucaryotic organisms (S.
cerevisiae, ...).
- The nucleotidic sequences and associated informations have been downloaded from:
ftp://ftp.ncbi.nlm.nih.gov/genbank/genomes

LOCATING THE SIMILARITIES

The ASSIRC/DASSIRC [12, 11] approach is used
for finding the similarities. The algorithm pro-

ceeds in three steps:
(I) Seed generation: A list of seeds is created. A
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seed is a pair of positions where the sequence

has a common motif of fixed size k.

—— (IT) Seed extension: The bounds of similar regions
around the seed are determined. The method
computes a ‘random walk’ [5] on each region

- from the seed and compares step by step these

sructee walks. The pairs of regions are recorded into

Ak an internal database by:

pammBAsE . Using the Red-Black Tree structure (for
rapid access)

. Joining adjacent pairs together (to take gaps

into account)

= . Checking for the inclusion of a seed in a pre-

viously recorded pair (to reduce the compu-

tation).

(III) Validation of pairs of similar regions: The si-
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[Stieeny -¢ an alignment algorithm [7, 10]

ADD IN FINAL UST
OF SIMILAR REGIONS

CONCLUSIONS

SIMCOMGEN will make available the location of pairs of similar regions found in complete genomes.
Recent works [2] have proved the interest of this repository to study the structure of subtelomeric regions
1 the devel of ifi

of chr of h cerevisiae. However, it is required to

strategies as Mosaic approach [3] to analyse these data.

AVAILABILITY

= Interactive: http://www.biologie.ens.fr/simcogen

= Flat data: ftp://ftp.biologie.ens.fr/pub/simcogen
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RESULTS

AN EXAMPLE OF INTERACTIVE SESSION
SIMCOGEN can be consulted using a web interface allowing to select and display the pairs of similar
regions.
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- A: Selection panel to choose the chromosome and the range of positions to consider. Many options
allow the user to format the result.

- B: Result panel to view the pairs corresponding to the previous selection. For each segment of pairs,
the m option gives 1 'y infor
this segment.

and the @ option searches all similar pairs including
- C: Information panel to display data associated with a segment.

GRAPHIC TOOLS

SIRCOGEN; 1987 alallaritiss found in chromssoms SCEREW2

Lengn

Relationship b the id

of similar pairs found in the genome of S. cere-

ity and the length

Distribution of pairs of similar regions along the
chromosome IT of S. cerevisiae visiae

HETEROGENEITY OF THE DISTRIBUTION OF SIMILAR PAIRS IN A LOT OF STUDIED GENOMES
- The ber of i h

. high in Neisseria meningitidis, Deinococcus radiodurans chr 1, Ureaplasma urealyticum

1 duplications is variable:

. low in Pyrococcus abyssi, Pyrococcus horikoshii, Treponema pallidum
- Very large duplications are observed for Neisseria dis (3171 bps), h y
(2864 bps), Treponema pallidum (1845 bps), Escherichia coli (1314 bps).

cerevisiae (chr 2)

- Rickettsia prowazekii is atypical: the pair of highest quality score has only a similarity of 64.2%.

D AC Name L N lms pms fms
BSUBTIOL  AL009126 Bacillus subtilis 4214814 176 3186 99.43 358
DRADUROL AE000513  Deinococcus radiodurans chr 1 2648638 1273 2850 99.27 695
DRADUR02 AE001825  Deinococcus radiodurans chr 2 412348 42 600 99.27 695

ECOLIK01 'U00096 Escherichia coli 4639221 637 3406 98.76 1314
MYPGENO1 143967 Mycoplasma genitalium 580074 111 1244 9168 117
NMENSB01  AE020098 Neisseria meningitidis 2272351 8971 3245 99.48 3171
PABYSS01 AL096836 Pyrococcus abyssi 1765118 51 1382 91.97 873
PYHORIO1 Pyro-h Pyrococcus horikoshii 1738505 75 1592 94.28 623
RPROWAOL  AJ235269 Rickettsia prowazekii 1111523 244 328 6420 26

SCEREV02 NC.001134  Saccharomyces cerevisiae chr 2~ 813140 1987 2927 99.93 2864
SCEREV04 NC.001136 Saccharomyces cerevisiae chr 4 1531929 205 2756 91.66 305
SCEREV12 NC_001144 Saccharomyces cerevisiae chr 12 1078172 156 2252 88.43 239
SCEREV16 NC_001148 Saccharomyces cerevisiae chr 16 948061 76 1365 98.68 270

TMARIT0L ~ AE000512 Thermotoga maritima 1860725 132 1917 96.92 921
TPALLIO1 AE000520 Treponema pallidum 1138011 53 1856 100.00 1845
UUREALO1  AF222894 Ureaplasma urealyticum 751719 1166 764  99.74 759
XFASTIO1 AE003849 Xylella fastidiosa 2679306 148 2920 95.64 191

Similarities found for a lot of genomes: ID: SIMCOGEN identifier of the chromosome, AC: Accession
number, Name : Current name of the organism, L: Length in nucleotide of the chromosome, N: Number
of pairs of intrachromosomic regions of similarity found into the chromosome, lms: Length of aligned
sequences for the pair of highest quality score, pms: Percent of identity of aligned sequences for the same
pair, fms: Length of the larger identical segment between two similar sequences.



