Coevolution between Proteins



* Protein—protein interactions effectively mediate
molecular function and are maintained by the action
of evolutionary pressure on the regions of the
interacting proteins that contribute to binding.

* For the most part, selection restricts amino acid
replacements, accounting for the conservation of
binding interfaces. However, in some cases, change in
one protein will be mitigated by compensatory
change 1n its binding partner, maintaining function in
the face of evolutionary change.
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CSODM_THETS PODIQTAVRNNGGGHLNHSLFWRLLT DIDEQFGGFQALKEKLTQAAMG F
SODF NICPL KGAPLPAF VAAQAWNHQFFWESMK 3 i SGWAWLAYK
SODF_SYNE7 GDASKAGL NVAAQAWNHSFYWNSIK IAADFCSFENFVTEFKQAAATta SCGWAWLVLD
SODM_BACCA PESIRTAVRNNGGGHANHSLFWTILS INKKFGSFTAFKDEFS(AAAG a SGWAWLVVN
SODF_METJ PENLRGPVRNNGGGHANHSLFWKVLT $ T I i SGWAWLSVT
SODM_LISIV PEEIRGAV GGGHANHTLEFWSSLS IESEFGTFDEFKEKFNAAAAA SGWAWLVVN
SODM MYCLE --LNEKNL LGGHVNHSIWWKNLS IDETFGSFDKFRAQFSAAANG i‘SGWAVLGYD
SODM PROFR -=-KLEKDL NLAGHVNHSVFWKNMA IDEFFGSFDNMKAQFTAAATGI% SGWASLVWD
SODF_ METTH --AALKEL VGGYVLHLFFWGNMG IEKDFGSFERFRKEFSQAAIS:. SGWAVLTYC
SODM1_CAEEL -=-ALQPAL NGGGHINHSIFWTNLA IKSDFGSLDNLQKQLSASTVAVRGSCGWGWLGYC

SODM_HUMAN -=ALOPALKFNGGGHINHSIFWTNLS IKRDFGSFDKFKEKLTAASVG\E SGWGWLGFN




44 species ortholog alignments.

Example: Hsp70 & Hop
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* The coevolutionary signal is subtle and

somewhat weak in those proteins that only
make transient interactions.

* Map 1000 genome SNP data & disease SNP
data onto these pairs.



