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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	!
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SwissFEL	beamtime:	1	picosecond	time-delay	of	activation.
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Retinal protein  
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Time resolved X-FEL  
crystallography at SwissFEL
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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	25	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



SwissFEL	beamtime	(21.07,	7AM	to	25.07,	7AM)	-	Covid19	PSI	regulations:

Alvra	control	room:		
Chris	Milne,,	Karoll	Nass,	Philip	Johnson,	Gregor	Knopp,	
Camila	Bacellar	Cases	da	Silveira	

High	Viscosity	Injector,	1	in	lab	and	1	in	transit,	corridor:		
team	A:		Florian	Dworkowski	(control	room/hutch	-	21-23),	
Matthew	Rodrigues	(meeting	room)		
team	B:		Guillaume	Gotthard	(lab/hutch),		Oliver	Tejero	
(meeting	room)	
team	C:	Dardan	Gashi	(lab/hutch),	room),	Valerie	Panneels	
(meeting	room)

Data	Processing,	all	remote	!		
Cecilia	Casadei	
Przemek	Nogly,	ETHZ	
Tobias	Weinert,	PSI	
(Matthew	Rodrigues)		

Dmitry	Oserov	(Photonics)	 Sample	Preparation:		
team	A:	Antonia	Furrer	(first	shift)	
team	B:	Sandra	Mous	
team	C:	Demet	Kekilli	
	

June	2020

Logbook	/	remote:		
each	of	us

4	people	maximum	in	the	Alvra	Control	Room,	one	person	in	the	lab,	and	we	can	probably	have	one	other	person	on-
site	but	located	in	EH.060	(tech	room)	or	the	meeting	room.
Distribution	of	people	for	rhodopsin:	4	people	maximum	in	the	Alvra	Control	Room,	2	person	in	the	chemical	lab,	1	
person	in	the	small	dark	room,	1	"transit-person	commuting"	in	the	corridor	(attributed	"meeting	room")	and	we	can	
probably	have	one	other	person	on-site	but	located	in	EH.060	or	the	meeting	room.

Coordination:		
team	A:	Gebhard	Schertler	
team	B:	Elena	Lesca	(21-22	July	only)	
team	C:	Valérie	Panneels	

Xavi	Deupi

8	hours-Shifts	for	jet	and	sample	teams:	overlapping:		8-16	/	16-24	/	24-8	(overlapping	changes	at	7.30/15.30	and	23.00)

Thank	you	for	adding	
	time	on	Saturday	till	15:00
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Thanks	for	your	cooperation	!

Nogly Przemyslaw <przemyslaw.nogly@mol.biol.ethz.ch>, "Milne Christopher (PSI)" <chris.milne@psi.ch>, "Johnson Philip 
(PSI)" <philip.johnson@psi.ch>, "Nass Karol Jan (PSI)" <karol.nass@psi.ch>, "Knopp Gregor (PSI)" <gregor.knopp@psi.ch>, 
"Gashi Dardan (PSI)" <dardan.gashi@psi.ch>, "Ozerov Dmitry (PSI)" <Dmitry.Ozerov@psi.ch>, Paul Scherrer Institute 
Divisionsleiter Biologie Und Chemie Direktionsmitglied PSI <gebhard.schertler@psi.ch>, "Casadei Cecilia (PSI)" 
<Cecilia.Casadei@psi.ch>, "Rodrigues Matthew Joseph (PSI)" <matthew.rodrigues@psi.ch>, "Weinert Tobias (PSI)" 
<tobias.weinert@psi.ch>, "Dworkowski Florian (PSI)" <florian.dworkowski@psi.ch>, "Furrer Antonia (PSI)" 
<antonia.furrer@psi.ch>, "Kekilli Demet (PSI)" <demet.kekilli@psi.ch>, "Gotthard Guillaume Cyril (PSI)" 
<guillaume.gotthard@psi.ch>, "Mous Sandra (PSI)" <sandra.mous@psi.ch>, "Tejero Oliver Miguel (PSI)" 
<oliver.tejero@psi.ch>, "Lesca Elena (PSI)" <Elena.Lesca@psi.ch>, "Deupi i Corral Xavier (PSI)" <xavier.deupi@psi.åch>, 
"Bacellar Cases da Silveira Camila (PSI)" <camila.bacellar@psi.ch>, "Glover Hannah Louise (PSI)" <hannah.glover@psi.ch>

A	team	of	22	people	contributed	


