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Why to study evolution? I

- evolution is underlying principle in biology, everything
Is built on that principle
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- evolution is underlying principle in biology, everything
Is built on that principle

- crucial for understanding of life principles
- evolution of drug resistance
- evolutionary origins of diseases

~ Identification of interesting genes, proteins




lIdentification of haloalkane dehalogenases

~ similarity searches — PSI-BLAST-
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PSI-BLAST results: How to identify haloalkane
over 3400 protein sequences |- G dehalogenases among them?
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lIdentification of haloalkane dehalogenases

- cluster analysis - CLANS?
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Phylogenetic analysis

- multiple sequence alignment — MUSCLE?, BioEdit?
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7 Edgar (2004). Nucleic Acids Research 32: 1792
2 http://www.mbio.ncsu.edu/BioEdit/bioedit.html



Phylogenetic analysis I

~ multiple sequence alignment — MUSCLE, BioEdit

-~ selection of evolutionary model — PROTTEST-

7 Abascal, et al. (2005). Bioinformatics 21: 2104
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Phylogenetic analysis I

~ multiple sequence alignment — MUSCLE, BioEdit

-~ selection of evolutionary model — PROTTEST

~ construction of phylogenetic tree:
- maximum likelihood method — PHYMIL!
- neighbour-joining method — MLDIST?

Z Guindon, et al. (2003). Syst. Biol. 52: 696
2 Drummond, et al. (2001). Bioinformatics 17: 662



Phylogenetic analysis I

~ multiple sequence alignment — MUSCLE, BioEdit

-~ selection of evolutionary model — PROTTEST

- construction of phylogenetic tree:
- maximum likelihood method — PHYML
- nelghbour-joining method — MLDIST

- comparison of resulting trees — consensus tree




Phylogenetic tree
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Relationships among subfamilies
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Experimental data
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Experimental data
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Interesting proteins
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Interesting proteins
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Interesting proteins
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Interesting proteins
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Interesting proteins
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Evolution of enzyme elements
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Evolution of enzyme elements




Evolution of enzyme elements

lost of helix

;{‘ iso-DsfA

A

‘D crﬁ DxxB

— DdpA

v, | WA\ DrbA

) —
— D )AaA
Dppr
\
DsfA / DssA DsamA

DsdA







e

~ phylogenetic analysis of haloalkane dehalogenases

~ evolutionary history
-~ identification of nhew family members
-~ Classification of haloalkane dehalogenases

-~ selection of potentially interesting proteins
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