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Application of light
sensitive ion channels

Optogenetics,

a technology that makes cells light-sensitive

Boyden et al.2005 Net Neur.
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Only a small number of natural chromophores

Enno Schiewers




Microbial opsins
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Retinal Therapy by Application of a red sensitive Channelrhodopsin

the 600 nm barrrier

Channelrhodopsins
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Chrimson is not ideal
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Enzymerhodopsins HKR1

Dual Photoisomerization in a UV-Absorbing Rhodopsin
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Solving a long standing question about the mechanism
of Blue Light Receptors Using Flavin (BLUFs)
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Bestrhodopsin from marine Algae

’T Phaeocystis antarctica
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Mysterious photoreactions of Bestrhodopsin
Bifurcation and reassembly
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Fig. 4. Bestrhodopsin photocycle upon excitation of the D661 state.

all-trans = 13-cis/11-cis = 13-cis = 11-cis = all-trans

as studied by fs-UV-Vis and fs Raman spectroscopy
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Backreaction, again with Bifurcation and Reassambly

11-cis
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NeoR, far-red sensitive and most bizarre |
Rhodopsin }
from Rizoclosmatium globosum
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-
A real structure of NeoR

Kirill Kovalev
EMBL Hamburg

Matthias Broser

The new structure shows a Retinal Schiff Base without hydrogen bridges

which is the secret for NIR absorption
and a modified ring structure for NeoR-UV, which causes deprotonation of the chromophore

Kovalev et al. unpublished HU-Berlin & EMBL Hamburg



Rh-Rh Energy transfer

Absorbance

First discovery of such
an energy transfer

VU Amsterdam
HU Berlin
ELI Dolni BreZany,

SO
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Van Stokkum, .....Hegemann, Kloz, Broser, Kennis 2025 JACS



ed light sens

* To understand photoreceptor function we need:
* Physiological characterization
* Highly purified protein
e Spectroscopy on times scales ranging from femtoseconds to seconds
* High resolution structures

* Time resolved crystallography

We finalized 23 publications with the ultrafast spectroscopist John Kennis (VU Amsterdam)
6 publications with the fs Raman Expert Miroslav Kloz (ELI)
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