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Neutron scattering and simulations reveal the dynamics of protein complexes
- but this method is practically inaccessible to most bio scientists
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Membrane protein structural complexity:

« X-ray crystallography

» Electron microscopy

» Small-angle X-ray scattering (SAXS)

« Small-angle neutron scattering (SANS)
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New type of drug target?
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Molecular Dynamics Simulation of GluA2 receptor
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Atomic details
«  Dynamics
 Needs verification

SAXS/SANS and MD complementarity

AND
Good models to calculate
SAXS/SANS from MD

—

Strategies for obtaining consistency
1)  SAXS/SANS in MD as energy term
2)  Unbiased MD -> reweight trajectory

[Change the simulation as little as possible]

1(q) [1/cm]

10—2 -

10—3 -

05/10/2023

SANS measurement of GIuA2 receptor
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Small Angle Scattering Biological Data Bank

(Python plot script by ChatGPT) #
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* Low resolution

+ Time/ensemble average

* Indirect: needs a model

*  Many possible solutions!
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Opportunity

SANS data:

Molecular Dynamics Simulation of GIuA2 receptor GluA2+AMPA, pH 5.5
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«  Dynamics
 Needs verification
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1)  SAXS/SANS in MD as energy term

—

9
N
w

Frequency (log scale)

2)  Unbiased MD -> reweight trajectory
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Radius of gyration [A] Larsen, Perozzo et al. unpublished

[Change the simulation as little as possible]
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complex setup of MD simulations
lack of GUI

mark@linux-desktop: /tmp/tutorial

File Edit View Search Terminal Help

Setting up tree (1.7.0-5) ...
Processing triggers for man-db (2.8.3-2)
mark@linux-desktop: /tm

p/tutorial$ tree
another

combined. txt

dirl

dir3

test_1.txt
test_2.txt
test_3.txt

dir4
L— dirs
[
folder

output. txt

diré

8 directories, 5 files
mark@linux-desktop: /tmp/tutorial$ I

Example: Reweigting MD using SAXS/SANS

Example of solution

* Making MD+SAXS/SANS accessible to more blosclentists

e Ensure \/aLLd'L’cM of results

Help

About

Contact

Links
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WAXS in Solvent (WAXSiS) computes small- and wide-angle
X-ray scattering curves based on explicit-solvent all-atom
molecular dynamics simulations.

Learn ore (5]

Jobs in Queue: 0

Jobs can be submitted by entering a PDB ID, uploading a PDB file (max 20 MB), or uploading trajectory files. PDB files may have 300 to 40000 heavy atoms.

PDBID | PDB File W

Email Address (Optional)

Confirm Email Address

Job will be submitted using default options.

Review Options v

Knight and Hub, 2015, Nucl Acid Res 43: 225



