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From function to alignment
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Carnac: identification of RNA genes

◮ Evolutionary pattern
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◮ 2 sequences Looking for a conserved secondary structure
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◮ From 2 to n sequences Stem graph
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◮ Example
• 5 RNA sequences from BRAliBase [1] database (tRNA sequences)

• Prediction of common secondary structure with Carnac

•Multiple alignment with Gardenia

Reference alignment from BRAliBase
GGAGAGATGGCTGAGT-GGACTAAAGCGGCGGATTGCTAATCCGTT-GTACAATTTTTTTGTAC--CGAGGGTTCGAATCCCTCTCTTTCCG

GGGGGTGTAGCTCAGT-GGT--AGAGCGCATGCTTTGCATGTATGAG-----------------GTCTTGGGTTCAATCCCCAGCATCTCCA

GCGCCCGTAGCTCAGCTGGAT-AGAGCGCTGCCCTCCGGAGGCAGAG-----------------GTCACAGGTTCGAATCCTGTCGGGCGCA

GGGTTATTAGCTCAGTTGGTT-AGAGCACACCCCTGATAAGGGTGAG-----------------GTCCCTGGTTCAAATCCAGGATAACCCA

TCCTCAGTAGCTCAGT-GGT--AGAGCGGTCGGCTGTTAACCGATTG-----------------GTCGTAGGTTCGAATCCTACTTGGGGAG

ClustalW alignment
GGAGAGATGGCTGAGTGGACTAAAGCGGCGGATTGCTAATCCGTTGTACAATTTTTTTGTACCGAGGGTTCGAATCCCTCTCTTTCCG

GGGGGTGTAGCTCAGT--GGTAGAGCGCATGCTTTGCATGTATGAGGTCTTGGGTTCAATCCCCAGCATCTCCA--------------

GCGCCCGTAGCTCAGCTGGATAGAGCGCTGCCCTCCGGAGGCAGAGGTCACAGGTTCGAATCCTGTCGGGCGCA--------------

GGGTTATTAGCTCAGTTGGTTAGAGCACACCCCTGATAAGGGTGAGGTCCCTGGTTCAAATCCAGGATAACCCA--------------

TCCTCAGTAGCTCAGT--GGTAGAGCGGTCGGCTGTTAACCGATTGGTCGTAGGTTCGAATCCTACTTGGGGAG--------------

Gardenia alignment on Carnac prediction
--GGAGAGATGGCTGAG-TGGACTAAAGCGGCGGATTGCTAATCCGTTGTACAATTTTTTTGTACCGAGGGTTCGAATCCCTC---TCTTTCCG

GGGGG-TG-TAGCTCAG-TGG--TAGAGCGCATGCTTTGCATGTATGAGG----T---------C-TTGGGTTC-AATCCCCAGCATCT--CCA

GCGCC-CG-TAGCTCAGCTGGA-TAGAGCGCTGCCCTCCGGAGGCAGAGG----T---------C-ACAGGTTCGAATCCTGT-CGGGC--GCA

GGGTT-AT-TAGCTCAGTTGGT-TAGAGCACACCCCTGATAAGGGTGAGG----T---------C-CCTGGTTCAAATCCAG-GATAAC--CCA

TCCTC-AG-TAGCTCAG-TGG--TAGAGCGGTCGGCTGTTAACCGATTGG----T---------C-GTAGGTTCGAATCCTAC-TTGGG--GAG

((((( (((((( )))))) ((((( ))))) ))) ))

Protea: identification of protein-coding genes

◮ Evolutionary pattern
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◮ 2 sequences Looking for conserved reading frames
Pandit [2] database: among the 36 possible reading frame pairs, the real one is the most conserved
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◮ From 2 to n sequences Reading frame consistency graph
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◮ Example
• 3 homologous coding sequences from Pandit [2] database (PF07974 family - EGF-like domain)

• Prediction of correct reading frames with Protea

• Reverse translation of multiple alignment build by ClustalW [3] on predicted amino acid sequences

Reference alignment from Pandit
TGCAGCCCCCGGGAGGGCCAGCCCGCCTGCAGCCAGCGGGGCGAGTGCCTG------TGTGGCCAATGTGTCTGCCATAGCAGTGACTTTGGCAAGATCACGGGCAAGTACTGC

TGCCGGTCACCTGAAAACAACGAAATCTGCAGTGGAAACGGACAATGTGTA------TGTGGACAATGTATGTGTAACTCTGACGATGACCGCCACTATAGTGGCAAATACTGC

TGTTTTGGAAAAGGATCC---------TGTCATGGAGATGGAAGCCGCGAAGGCAGT---GGAAAGTGTAAATGTGAGACTGGA------------TATACTGGAAATCTATGC

ClustalW alignment
TGCAGCCCCCGGGAGGGCCAGCCCGCCTGCAG-CCAGCGGGGCGAGTGCCTGTGTGGCCAATGTGTCTGCCATAGCAGTGACTTTGGCAAGATCACGGGCAAGTACTGC

TGCCGGTCACCTGAAAACAACGAAATCTGCAG-TGGAAACGGACAATGTGTATGTGGACAATGTATGTGTAACTCTGACGATGACCGCCACTATAGTGGCAAATACTGC

----TGTTTTGGAAAAGGATCCTGTCATGGAGATGGAAGCCGCGAAGGCA---GTGGAAAGTGTAAATGTGAGACTGGATATACTGGAAATCTATGC------------

Protea alignment
TGCAGCCCCCGGGAGGGCCAGCCCGCCTGCAGCCAGCGGGGC---GAGTGCCTGTGTGGCCAATGTGTCTGCCATAGCAGTGACTTTGGCAAGATCACGGGCAAGTACTGC

TGCCGGTCACCTGAAAACAACGAAATCTGCAGTGGAAACGGA---CAATGTGTATGTGGACAATGTATGTGTAACTCTGACGATGACCGCCACTATAGTGGCAAATACTGC

TGTTTT---------GGAAAAGGATCCTGTCATGGAGATGGAAGCCGCGAAGGCAGTGGAAAGTGTAAATGTGAGACTGGA------------TATACTGGAAATCTATGC

For experimental results, see our papers
Protea [4], Carnac [5, 6] and Gardenia [7] are freely available from our web server

http://bioinfo.lifl.fr
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