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Théoriques (LPCT), University of Lorraine, Vandoeuvre-lès-Nancy, France

NMR for Life Science, October 10-12, 2023

Exploration of the conformational space of SERF1a

Shu-Yu Huang(1), Chi-Fon Chang(2), Jung-Hsin Lin(1)
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Experimental measurements

NMR spectra were recorded at 298K on Bruker Avance 800MHz equipped with cryoprobe, using samples of 0.5mM 13C- 15N- labeled SERF1a in 20mM NaPi, and 20mM NaCl buffers.
Spectra were processed with TopSpin 3.6.5 (Bruker) and peak picked with SPARKY. SAXS data were measured at NSRRC by Dr Orion Shih and Yi-Qi Yeh.

Function of SERF1a

LYS/ARG  ASP/GLU

Van Ham et al, Cell 2010

VanHam et al. Identification of MOAG-4/SERF as 
a regulator of age-related proteotoxicity. Cell 2010. 

a positive regulator of aggregate formation :

→ for polyglutamine diseases
→ for amyloid-beta 
→ for alpha-synuclein

Collab. JH Lin, S Huang and C-F Chang
Academia Sinica, Taiwan

Fitting SAXS data

Fitting of SAXS curves  

Köfinger et al. Efficient ensemble refinement by reweighting. J 
Chem Theor Comput 15:3390 (2019)

BioEn (Bayesian approach)
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Averaging and standard deviations of 
populations 

Förster et al, Sci Rep 2022

Thanks to Tanja Mittag for the generous gift of triplicated experimental SAXS curves 
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(Bouvier et al, 
2014)

Input : regions of ,ψ angles 
iBP step : iBP algorithm with varying systematically the values of angles 
,ψ within their regions to obtain conformations of protein fragments
Assembly step :  Build the protein chain by assembling the fragments

Malliavin, Mucherino, Lavor, Liberti. Systematic 
Exploration of Protein  Conformational Space 

Using a Distance Geometry Approach.
J Chem Inf Model. 2019;

 
Worley, Delhommel, Cordier, Malliavin, Bardiaux, 

Wolff, Nilges, Lavor, Liberti. Tuning interval 
Branch-and-Prune for protein structure 

Determination. J Glob Optim 2018 
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Fragments assembly
(MDAnalysis)

Pocket detection

Merle et al. J Mol Biol 2019. 
Experimental effects of mutations 
on charges residues of SERF1a 

Local maxima of 
pocketness observed 

around basic residues

Pocketedness on the pool of 
conformations including 
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Examples of possible binding pockets sampled in 
conformations of SERF1a
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Procedure of calculation

General scheme for generation of IDP 
conformations 

δ2D-v 2.1.0 Camilloni, De Simone, Vranken, 
Vendruscolo. Biochemistry 51:2224 (2012) 
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TALOS-N. Shen, Bax. J Biomol NMR 56:227 
(2013)
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Calculation examples
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TAiBP run: examples of iBP steps

TAiBP run: examples of assembly steps
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[9] J. Köfinger et al. “Efficient Ensemble Refinement by Reweighting”. In: J Chem Theory Comput 15 (2019), pp. 3390–3401.


