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Membrane Transport

Solute SGIT
Sodium '

Use electrochemical

sympor[el‘s gradient of sodium Fonction Plaviens
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- - \ = Adsorption of Research

Coupling ratio = number of carborf%tfdrates « Cloned by
sodium ions moved per substrate in the gut Wright in 1987

molecule * Readsorption * Structure

of sugars in the solved by
Examples: kidneys Abramson and

Wright in-

= dopamine transporters (transmission of
electrical signals)

= sugar transporters (uptake of sugar :
required for diet of all mammals)

+ lodide transporters (uptake of iodide in
thyroid, underexpressed in thyroid
cancer patients)

Coupling ratio ol human fransporter SGLT1: lm.!m
Coupling ratio of bacterial transporters: 1 sugar : 1 sodium




Structure of vSGLT
A) Topology
B) Structure viewed in the
membrane plane

Active Sites

hobic gate residues in

galac.tnse binding site, from
extracellular side
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Proposed galactose and Na+-
binding site viewed in the
membrane plane

METHODOLOGY

Sampling Complex Reactions
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Reducing Structure
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The Weighted Ensemble
Method

? LLE
Spiit t=1! H

—

H =) H H
i -J el 2 | e
H NaMmic: t=4t; H i
R :

binl ! bin2 | bind

binl ! bin2 ! bin3
Frogress Coordinate x  Proaress Coordinate  x  Progress Coordinate  x

binl i Bin2 i bin3 binl | bin2 : bin3
Pkoqr!s& Coordinate ®

uixy ! * uix)
t=21} :Dynamics! o t=3 7!
= g i 4

binl : bin2 ! bin3 binl i Bin2 i bin3

Pragress Coordinate  x Progress Coordinate =
Probability =12 LL3TL =1/8
- L ¥ -
Thang, BW, lewnow, D, and D M. Putkerman, o). “EMiient and Verifed Simols hange © e g | of Calmodioln*

Proeredings of the Natenal Aradery of Siences Vel 10g (16 1804318548

Homology modeling
oi the outward state

IR L

10/5/2009



Research Objectives

Objective:

To provide an
accurate

description of the
alternating access
pathway lor the
galactose
fransporter vSGLT

Overall Research |
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Kink Angles
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- Transmembrane Flips (rms):
- " preliminary Findings

Future Research

< Improved code for Kink
angles

< Comparison of helix crossing

angles
< RMSD calculations across all
Irajectories
<+ Consideration of hypotheses
in literature (e.g., Forrest ef al)
<» Continuation of work on Mhpi
(NCS1)-based model
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