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‘Breathing Life’ into Membrane Protein Structures
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How many Membrane Protein Structures are there?
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X-ray: 83%
NMR: 6%
Cryo EM: 11%

By 2028: ~10,500
Membrane Protein Structures
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Automated Membrane Protein Simulations

MemProtMD Pipeline
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CG Self-assembly

* CG Protein

* Predict TM region and orient

Stansfeld PJ (2015) Structure.



CG Self-assembly

CG Protein

Predict TM region and orient

Add box of Lipids around TM

domain.

Extend box in the Z-axis

Add Waters

Add lons

Stansfeld PJ (2015) Structure.



CG Self-assembly

* CG Protein

Predict TM region and orient

Add box of Lipids around TM

domain.

Extend box in the Z-axis

Add Waters

Add lons
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The MemProtMD Database

MemProtMD Pipeline
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The MemProtMD Database

N15'C mutant of GLIC
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Molecular Imagery
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Lipid-Protein Interactions

E Chain A, Residues 6 - 125
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MemProt
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MemProtMD

A database of membrane proteir

MemProtMD is a database of around
in the Protein Data Bank, inserted ini
Assembly Molecular Dynamics simu
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Latest Simulations
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A Consensus of Lipid Interactions: GPCRs
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A

Amino Acid Interactions within the Membrane

ASP GLU ARG ASN LYS GLN SER GLY HIS THR ALA PRO CYS MET TYR VAL ILE LEU PHE TRP
Solvent 85 84 91 65 1000 71 31 O 69 24 -23 45 -35 -3 35 -25 -28 -25 -7 28
Head 28 24 66 28 6/ 38 20 0 57 17 -11 29 -16 12 89 1 6 9 39 /100
Tail -45 -42 -28 -27 -26 -23 -5 O 3 7 17 23 34 35 50 64 73 79 94 100
B ASP GLU ARG LYS ASN GLN SER GLY HIS THR ALA PRO CYS MET TYR VAL ILE LEU PHE TRP
Chloride 0O 3 /9 100 20 29 14 0 388 9 6 8 6 2 9 6 -7 -7 -2 5
Sodium 98 100 4 6 22 29 14 O 3@ 11 8 9 10 4 8 -8 9 -8 -3 5
Water 85 84 91 100 65 71 30 0 68 24 -22 45 -34 -3 34 -24 -27 24 -6 28
Choline 9787 65 61 53 ‘78§ 29 0 HOOY 19 -15 29 -22 4 52 -17 -16 -13 14 [ 82
Phosphate 11 8 100 1000 35 43 23 0 63 17 -13 15 -14 8 40 -12 -11 -10 11 69
Glycerol 5 6 47 45 11 15 13 0 40 15 -4 23 -2 19 &8 13 17 20 48 100
Tail 1 @ | 18 I 0 -4 0 5 0 21 10 &5 28 14 27 66 35 42 45 70 100
Tail 2 20N EISE TSN 148 B8R =118 -1 0 5 5 8 23 24 25 48 51 58 63 95 100
Tail 3 23 22 21 21 17 16 3 0 -5 4 10 14 31 21 32 57 [63 68 NOON/7
Tail 4 -30 28 27 27 22 21 5 0 9 4 14 10 36 22 27 60 [69 |73 FOON 67

Newport TD, Sansom MSP & Stansfeld PJ (2019) Nucleic Acids Research
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Which Molecular Viewer to use?

WebGL visualisations of PDB | 4wis Ca®* activated lipid scramblase

NGL Viewer (RCSB PDB) PV (MemProtMD web server) LiteMol (PDBe)
Coloured by temperature factor Coloured by simulation lipid contacts With 1.5 0 2Fo - Fc isosurface
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