Definitions

Lecture 9: Biochemical evolution: study of how profeins {and other
Protein Architecture V: molecules) and biochemical pathways have changed
. . ' through time.
E"l"'ﬂ'll.l'h'ﬂﬂ, Fl.lﬂﬂ'l'lﬂﬂ & Homelogous proteins: those derived froma common
Clussifi::nﬂun ancestor; share a significant degree of sequence
simnilarity

1). paralegs - homologs present within a species;

if). orthelogs: -homologs that are present in
Margaret A. Daugherty different species
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Divergent evelution: Proteins derived from common
ancestors
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Sequence alignments: stafistical survey of sequences

cow r’ Orthologs vs. Paralogs
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Insertion of gaps helps alignments
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36 matches

Paralegs: the oxygen binding heme proteins
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Conservative substitutions
Replacing one amino acid by another similar in size & charge
€.4.. asp > gi.l COF il P oTker Conservative changes?
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Rule of thumb: {assuming a 100 residue protein)

»£0% idemtity - homologous sequence
«15% idenfity: probab by not homelogous

Tertiary structure is more conserved than primary structure




PHYLOGEMETIC TREE FOR THE &GLOBINS

* gene duplication events play a major role herel
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Sequence Alignment: Identification of homelogous proteins

cytochrome ¢: a favarite example
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Comparison of sequence differences
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# of differences is proportional fo the phylogeretic difference
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