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Conformation in the dark
• Biologically inactive
• Non-toxic everywhere

Conformation upon irradiation
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Top view of the NaV1.5 channel[3]

D: Aspartate 
E: Glutamate
K: Lysine
A: Alanine

• Transmembrane proteins that control ion 
transport.

• Key in neuronal transmission and muscle 
contraction.

• Blocking them hinders signal propagation.

Computational details
• Binding Pocket search (DADH2

2+) Docking GaMD cMD MMGBSA
Preliminar pockets

More accurate pockets
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• Absorption spectra
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• Photoisomerization (DAD, DADH2
2+, azobenzene): vacuum (TD-DFT) and 

solvent (LR-PCM-TDDFT)

GaMD reaction coordinate

Binding pocket search

Most important contribution to stabilisation: electrostatic

It may block the
channel

∆G = -56.95 kcal/mol
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QM region at the M06-2X/cc-pVDZ level of theory
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Conclusions
• Pocket 1 is the most favourable pocket for DADH2

2+.

• The nπ*/ππ* gap 

• Among the considered systems, the most favourable 
photoisomerization occurs for DAD in water.
• The QM region will be increased to take into account the protein 

environment more accurately.

↓ Polar solvents, Derivation of azobenzene
↑ DAD protonation
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MMGBSA AnalysisReweighted PES

Static
vacuum (TDDFT, CASSCF, CASPT2) 

and solvent (LR-PCM-TDDFT)

Dynamic
solvent (LR-PCM-TDDFT, QM/MM) 

and pockets (QM/MM)
QM región = DADH2

2+

Solvent effect
Disappearance of the ππ* minimum and ↓ nπ*/ππ* energy gap à Better quantum yield

Functionalization effect
↓ nπ*/ππ*  and ↓ ππ* minimum/CIS2/S1 
energy gaps à Better quantum yield

Protonation effect
↑ nπ*/ππ* energy gap à Worse quantum yield

Energies in eV at M06-2X/cc-pVDZ with 
respect to Mintrans


