Sequence and Structure Alignment

Physical Bicinformatics - A Case Study

Sequence and structure information are the bedrock on
which an understanding of cellular functions and the
underlying physical mechanisms can be built. This lecture
lustrates how the two sources of information are
combined to investigate by means of the program VMD
function and mechanism of the aguaporin family of
membrane channels that transport water and certain small
solutes across cell walls. Introducing first the key
architectural features of a single aguaporin, structures and
sequences of four aquaporing are aligned and common
features recognized. The shared and distinct features are
examined closely and used as guideposts leading quickly
o key questions regarding the mechanism underlying
aguaporin's efficient conduction and selection.




The Aquaporin Superfamily

aquaporing are also
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Agquaporin Function and Human Aquaporins
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Water and Glveerol Channels
in the Human Body




Water and Glveerol Channels
in the Human Body

Functionally Important Features
of Aquaporins

= Water, pas, and plycerol tramspoet
= Exclusion of jons and prolons
»  Tolramenc arrengiment in membrane

Aiquapar ol known structure:

GlpF - E. coli ghyeers] chamel {aquaglycerponn)
— Fu, & al , Ssieneg [3000]

AP - Mammalian aquaparmm-1 {pune water
chammet) =Sui et 2], Mofre (2001)

AP - Bonvne - Murals ot al, Malyes (3

ACIPE - B, (ili waler channel - Savage et ol, PLOS Bl
(303
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Load Aquaporin 1J4N into YMD
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Load Aquaporins 1j4n, 1fqy, 1lda, 1re2 into VMD
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Aligning Structures and Sequences




Comparing Structures by Similarity - Q Value
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Exhibiting Sequence Identity - Top View
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Showing Conserved Residues - Tetramer
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Osmotic permeability of water channels

Aquaporin-1
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Dynamics of Protein, Lipid, Water System

M. Jemmen, B Tagichorshid, K. Schulien, Sruowee 9, 1085 [0G2 (2001




Glycerol Conduction

Inverted helices guide
glyeerol
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Aquaporins Case study, see at
hitpiwww ks ninc.edo!
Training/CaseStudies/
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