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of endogenously expressed Shaker channels to create UV
responsive cultured neurons.138 Viral co-transduction of DNA
encoding mutant channels and GFP into the hippocampal
region of mice caused no visible behavioural changes.139

To complement diffusible azobenzene-containing glutamate
mimics,140,141 the photoswitchable tethered ligand 51 (Fig. 40)
was applied to ionotropic glutamate receptors, which feature
extracellular binding sites that cause conformational changes

Fig. 38 A photochromic, tethering ligand optimised to control a mutant
Shaker ion channel with a carefully positioned cysteine residue near the
binding pocket for positively charged groups.

Fig. 39 (a) UV/visible absorbance spectra of 50 conjugated to glutathione.
(b) Action spectra of inside-out membrane patches containing Shaker ion
channels conjugated with 50. Adapted by permission from Macmillan
Publishers Ltd: Nat. Neurosci., 2004, 7, 1381, copyright 2004.

Fig. 40 Azobenzene-containing photoswitchable tethering ligands for
ionic glutamate receptors. Replacing the amido substituent with an amino
substituent creates a red-shifted, fast-relaxing switch.

Fig. 41 (a) Representative action spectrum showing activation of the
homotetrameric kainite receptor GluK2(439C) with 52 conjugated to the
its ligand binding domain. (b) An action spectrum of the same protein
conjugated with 53 showing how these two tethered ligands might be
used in parallel. (a) Adapted with permission from Kienzler, et al., J. Am.
Chem. Soc., 2013, 135, 17683 and Copyright 2013 American Chemical
Society. (b) Adapted under CC-BY from Rullo, et al., Chem. Commun. ,
2014, 50, 14613.

Fig. 42 A tetra-ortho -chloroazobenzene photoswitchable tethered ligand.
The n–p* absorbance band separation allows this molecule to be switched
with light up to 625 nm at high intensities.
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