
WIR SCHAFFEN WISSEN – HEUTE FÜR MORGEN

SwissFEL Exchange Meeting

Rhodopsin ultrafast dynamics at the SwissFEL.

BIO

EMF

SLS

LBR
SwissFEL

Proposal Panneels-Schertler # 20200597
July 21 (Tuesday) 07:00:00 to July 25 (Saturday) 07:00:00 (12 shifts)



Intro
Mammalian rhodopsin and the first step of vision.

LIGHT

RETINA

Li et al 2004, 1GZM

opsin

retinal

RHODOPSIN

VISION !



Standfuss et al 2011

Mathies et al, Intl Symp. Biophysics
on Rhodopsins (Y.Shichida) 2017 

Palczewski et al 2000
Okada et al 2004
Edwards et al 2004

Dark

Meta II

Deupi et al 2012

Choe et al 2011

Intro
Retinal chromophore isomerises in less than 200 fs !



Intro
SwissFEL beamtime: 1 picosecond time-delay of activation.

Gruhl T., Panneels V. and Schertler G.
and collaborators:
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Ultrafast Experimental settings SwissFEL June 2020
Settings

fs-Laser :  . 480 nm pulses. 
. energy pulse 1.5 μJ/pulse, 100fs pulses, 50µm FHWM, x mJ/mm2

at sample position, 0.5-2 photons / rhodopsin. 
. repetition rate 50 Hz mode 4 light/1 blocked.
. Time Delay: static : 600 fs, 300 fs, 150 fs...     - 10 ps -

incremental: from picoseconds to minus numbers through the 0 fs.

SwissFEL : Alvra station    ! Darkness !
. XFEL, focused 5 x 5 μm, energy 12 keV, pulse length xx fs, max rep. rate  50 Hz.
. hutch in red DIM light
. Detector Jungfrau in 4M mode.

Samples : . bovine rhodopsin crystals in LCP. DIM light. Plates (10 - 10 x 1.5 μm or less!) of      
space group P 2 21 21.

Jet :       . Viscous injector under helium and 200 mbar vacuum.
. Reservoir opaque, stainless (60 μl) - Nozzle 75 μm
. Flow 3.3μl/min.

Data :       . SwissFEL pipeline: automatic processing and feedback & data storage.

experiment 20200597



Thanks for your cooperation !


