A Software Tool for Whole Genome Synteny Comparisons

Olivier Gingras', Yannick GingraS?, André Levasseu¥, Anne Bergerot,
Cedric Chauveé?

(1) Comparative Genomics Laboratory, (2) LaCIM, A, Montréal
email: {anne. ber geron, cedri c. chauve}@qgam ca

Introduction Sequoia
Genomes can be compared at many different levels of desatgiences, signals, domainssequoia accepts FASTA-like inputs. Multiple sequencesapplied with a comment line

genes, or large synteny blocks such as those computéil iwhen each marker has one ‘followed by a list of identifiers. The identifiers can be sfgsnh numbers, or a combination
and only one — occurrence in each of the compared genao@sjon intervals [?, ?] can of both. Positive signs are optional. Duplicate identifirthin a sequence, and identifiers
be used to identify cluster?], detect assembly inconsistencié&l, [or propose evolution that are missing in some seguences, are ignored.
scenarios?]. In this poster, we present Sequoia, a software tool thapedes and displays :

the P()-trees of thestrong common intervals of two or more genomes. Sequoia implemeﬁg(ampleS of mPUt Sequences

the algorithms described ir?] > Homo sapiens Chromosome X

1234567389 10 11 12 13 14 15 16

Definitions

A signed permutationonn elements is a permutation on the set of intedérs, ..., n} in
which each element has a sign, positive or negativeinfarval of a signed permutation is a | — | _ _
segment of consecutive elements of the permutation. Twimdisntervals/ and.J are said ~NY Sét of identifiers can be used, such as pairs of orthologsa following example.
to commuteif either/ ¢ J,orJ C I,orI N J = (. Ifintervals] and.J do not commute, | > E. coli Genome, paired with S. typhimurium orthologs

> Rattus norvegicus Chromosome X
-13 -4 5 -6 -12 -8 -7 2 1 -3 9 10 11 14 -15 16

they are said toverlap. yaal-yaal tal B-tal B dnaK- dnaK dnaJ-dnaJ nhaR- STM)014 ri bF-fruR fkpB-sl pA ri hGri hC
A common interval of permutationsP and () Is a set of one or more integers that Is argai E-cai E cai D-cai D cai C-cai C cai A-cai A cai T-cai T fixA-fixA fixB-fixB fixCfixC
interval in bothP and ). The singletons and the sét,2,...,n} are always common | fixX-fixX yaaUyaaU yabF-yabF kef C kef C pdxA-pdxA rluA-rluA araD-araD araC araC
Intervals, and calletrivial common intervals. yabl -yabl yabJ-yabJ tbpA-phnS yabN yabN set A- STMD212 | euD-| euD | euC-1 euC | euB- 1 euB

A common intervall of permutation” and() is astrong If it commutes with every common ! euGleuOilvl-ilvl fruR STM257 ftsl-ftsl nmurE-murE murF-nmurF murD-mur D ftsWftswW
Interval of P and (). Strong intervals are partially ordered by the inclusiolatten. The | mur G nur C ddl B-ddl B nut T- STM)030 hof C-hof C . ..
Inclusion order defines a tree whose ordered leaves spelf out), and whose root is the

whole permutation. A node of the strong intervals tree is: Examples of output trees
linear if consecutive pairs of its children are common intervals, The following tree is a sub-tree of the strong intervals bgined by comparing 391 syn-
prime, otherwise. teny blocks P| obtained by the whole comparison of the human, mouse angersdmes.

Each block identifier is followed by its chromosomal locatio each of the three species.

Strong intervals treg It reveals interesting rearrangments of human chromosammause chromosome 11, and
Example of strong intervals tree ob- rat chromosome 10.

-
Human Chr. 17, Mouse Chr. 11, Rat Chr. 10

tained by comparing the identity 1425786 9
permutation and permutatioR =
(142537869). Prime and lin-
ear nodes are distinguished by their
shape. There are two non-trivial
linear nodes, the rectangular nodes:
(7,8) isincreasing andr, 8, 6) is de-
creasing. There Is only one prime

node, the round nodg, 2, 3, 5). The following tree Is a sub-tree of the strong intervals ol®@ined by comparing 3000 pairs
of orthologsE. coli andS. typhimurium. Sequoia can easily handle thousands of identifiers

Examples over dozens of species.

Comparing the Human and Rat Chromosomes X. Comparing E. coli and S. typhimurium
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