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Introduction

- Comparative sequence analysis is a powerful approach to understand genome
evolution and is widely used to predict the function of genes.

- This approach requires a phylogenetic analysis to distinguish orthologous and
paralogous genes.

» To simplify such phylogenomic analyses, we have developped two databases
of homologous genes: HOVERGEN (vertebrates), HOBACGEN (bacteria and
archea):

> Genes are classified into families (BLASTP).

? M.Lljl’riple alignments and phylogenetic trees are computed for each
amily.

» Taxonomic data from NCBI.
> Protein sequences from SwissProt and TrEMBL.
> DNA sequences from EMBL.



Requesting a phylogenetic tree database

Find 3 genes:
> 1 from primate
> 1 from mouse
> 1 from rat
* Primate gene must be paralogous to others
* Mouse gene and rat gene must be strictly orthologous
- Gene duplication must be posterior to mammalian divergence
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A simple pattern
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Speciation and duplication nodes
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Constraints on subtrees
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FAMFETCH
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File View Select Help

Total number of families in Hovergen: 18167

EHEGOOOOOD 19922 2657  UNCLASSIFIED PARTIAL SEQUENCES im
HEGOOO00L 4 3 100 EDA PROTEIN; 1300010006RIE PROTEIN; 25.5 EDA PROTEIN:; KIAL(
HEGOOOODOZ 59 9 14-3-3 FAMILY

HEGOOO00S 3 Z  PROTEIN 1-4

HEGOOOO0DL 3 2 15El.1 FAMILY; lS&10015MOLRIE PROTEIN; 5.5 KDA PROTEIN: PROTEIN
HEGOOO00S 2 2 GATC FAMILY; 201000301&RIE PROTEIN; PROTEIN 1S5EL1.:Z2 b
HEGOOOODOG 5 2 Z-19 PROTEIN; ONCOPREOTEIN INDUCED PROTEIN 1: PROTEIN GS3786
HEGOOO007 3 2  CYSTATIN EELATED PROTEIN 1; CYSTATIN RELATED FROTEIN 2

HEGOOOODDS & 2 ADULT BEAIN PROTEIN 239; FETAL ERAIN PROTEIN 239

HEGOOO009 15 4 PHOSPHATASE 2zi REGULATORY SUBUNIT B FAMILY

HEGOOOOLO 4 2 PHOSPHATASE 2Zi REGULATORY SUBUNIT B FAMILY

HEGOOOO11 10 5  PHOSPHATASE 2zi REGULATORY SUBUNIT 4 FAMILY

HEGOOOOLZ 21 6  PHOSPHATASE 2Zi REGULATORY SUBUNIT B FAMILY

HEGOOOOLS 3 1  SERINE/THREONINE FROTEIN FHOSPHATASE ZA, 727130 KDA REGULATORY
HEGOOOOL14 33 15  3BETA-HSD FAMILY

HEGOOOOLS 13 3 35.9 EDA PROTEIN; CDMA FLJ13219 FIS; CLONE NTZRPA001&649; WELEL®
HEGOOOOLE 2 2 5H3 DOMAIN-BINDING PROTEIN 3EBP-2

HEGOOOO17 1 1  FRE-T/NE CELL AS30CIATED PROTEIN 3CL; 3CL_HUMAN

HEGOOOOLS 3 3 06l001ZJ07RIE PROTEIN; 3-HVDROXYANTHRANILATE 3;4-DIOXYGENASE
HEGOOOO19 5 4  3-METHVL-ADENINE DNi GLYCOSYLASE; DNA-3-METHVLADENINE GLYCOSYLI
HEGOOOODZ0 78 13  ALDO/EETO REDUCTASE 1 FAMILY; ALDO/EETO REDUCTASE FAMILY
HEGOOOOZ1 4 Z  4-1BE LIGAND RECEPTOR; DJS9ZF13.1; TUMOR NECROSIS FACTOR RECE_Pi;|
1| | 3

Find each occurrence of the pattern in the database




FAMFETCH
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Find each occurrence of the pattern in the database



FAMFETCH
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Mumber of selected families in Havergen: 747
EHEGOO00002 59 9 14-3-3 FAMILY .
HEGOOOOLS 13 3 35.9 EDA PROTEIN; CDMA FLJ13219 FIS; CLONE NTZRPA001&649; WELEL®
HEGOOODZ0 78 13  ALDO/EETO REDUCTASE 1 FAMILY; ALDO/EETO REDUCTASE FAMILY
HEGOOOO36 10 5  ADAPTOR COMPLEXES LARGE SUBUNITS FAMILY
HEGOOOOD39 46 17  MURINOGLOBULIN 1:; MURINOGLOEULIN Z2; OVOSTATIN; PREGHNANCY ZONE ]
HEGOO0040 27 6 ADAFTOR COMPLEXES MEDIUM SUBUNITS FAMILY b
HEGOOO042 11 3 ADAPTOR COMPLEXES LARGE SUBUNITS FAMILY
HEGOOOOS51 44 17  ALPP FAMILY
HEGOOOODS4 116 23 TROPOMYOSIN FAMILY
HEGOOOOSS q2 33  INHIEITOR OF CARBONIC ANHYDEASE; LACTOTRANSFERRIN; OVOTRANSFEERI
HEGOOOODED 23 5  PLASMA-CELL MEMBRANE GLYCOPROTEIN PC-1 [INCLUDES: ALKALINE PHO!
HEGOOO0G 78 14  LIGAND-GATED IONIC CHANNELS FAMILY
HEGOOOO7L 21 11  EOQSINOPHIL PEROXIDASE
HEGOOOO72 11 4 PHOSPHATIDYLINOSITOL-4-PHOSPHATE S5-EINASE TYPE III
HEGOOOOD79 5 3 B033417E09RIK PROTEIN; ARYLACETAMIDE DEACETYLASE:; KIALLZ63 PROC
HEGOOOOS0 45 10 S0DIUM:DICAREOXYLATE SYMPORTER FAMILY (3DF)
HEGOOOODSL 11 3 CHOLINE/ETHANOLAMINE KINASE [INCLUDES: CHOLINE EINASE
HEGOOO095 115 Z1  INTERFERON ALPHAL; BEETAE AND DELTA FAMILY. IFN-ALPHATI SUBFAMILY
HEGOOOL104 11 3 TRANSCRIPTIONAL REGULATOR ATRX
HEGOOO105 6 24  PLACENTL GROWTH FACTOR
HEGOOOL07 10 3 AMP DEAMINASE 1; AMP DEAMINASE Z; AMP DEAMINASE 3
HEGOOOL10 21 4 SECEETORY CARRIER-ASSOCIATED MEMERANE PEOTEIN Z; SECRETORY CA_RIILI
1| 3

Find each occurrence of the pattern in the database
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Find each occurrence of the pattern in the database



CONCLUSION

» This system allows to request HOVERGEN and HOBACGEN using
phylogenetic criteria

- 9800 trees in HOVERGEN, or 11500 tree in HOBACGEN can be
explored with FAMFETCH, which remains an interactive application.

* Available in june 2002 as a new release of FAMFETCH:
http://pbil.univ-lyonl.fr/hobacgen/client.html




