
ID29S-Cryobench	News	

MX	BAG	Mee9ng,	February	6th	2017	



X-rays	

ID29S/ID29	 ID29-EH1 
Cryobench 
(ID29S)	

Excita9on laser	

Raman	signal	

Citation publication: von Stetten et al., Acta Crystallographica D (2015) 



Different	modes	of	opera9on	

Absorp9on	mode	

Transmission	geometry	(0°)	

Fluorescence	mode	

Reflec9on	geometry	(90°)	

Raman	mode	

Back-scaJering	geometry	(180°)	



Samples	
•  Metal	centers	(redox	state)	

•  Light-absorbing	cofactors	(chromophores)	

•  Bonds	involving	heavy	atoms:	disulfide,	C-Br,	Fe-O	(poten9ally	
non-coloured)	



Why	performing	op9cal	spectroscopy	experiments	on	crystals?	

	(1)	To	determine	the	func9onal	state	of	the	crystalline	protein	

	

	(2)	To	evaluate	the	extent	of	radia9on	damage	effects	

	

	(3)	To	perform	kine9c	crystallography	experiments	(Structure	 	
	determina9on	of	unstable	species	in	9me	or	dose)	

	

When	and	where?	

	Before	or	aUer	the	diffrac9on	experiment:	Offline	setup	(ID29S)	

	During	the	diffrac9on	experiment:	Online	setup	(ID29,	ID30A-3,	BM30A)	

	

	 		

Applica9ons	



ID29S:	old	Cryobench	



ID29S:	new	Cryobench	



ID29S:	new	Cryobench	



On-axis	Raman	



Holding	the	three	objec9ves	



Sample	environment	



Light	path	



Cryobench-related	equipment		
•  UV-vis	abs	/	fluo	microspec	

–  Permanently	installed	on	MASSIF3	(1E+13	
ph/s	-	15	um	Ø	Gaussian	beam)	

	
–  Can	be	mounted	on	FIP	(1E+11	ph/s	–	300	
um	square	top-hat	beam)	

	
	
	

•  Online	Raman	on	ID29	
–  Iden9fy	suitable	radia9on	damage	project	
	

New	microspec	in	prepara9on	
(David	von	SteJen)	



Experiment	scheduling/declara9on	
•  Contact	by	email:	antoine.royant@esrf.fr		

•  Experiment	scheduling	(BAG	/	IHR)	

•  A-form	declara9on	

	



2016	scien9fic	results	(1)	
•  Romero	et	al.	Angewandte	Chemie	(2016)	
Characteriza9on	and	Crystal	Structure	of	a	Robust	Cyclohexanone	Monooxygenase	
	

Func9onal	study:	Red/Ox	structural	comparison	Offline	UV-Vis	Abs	



2016	scien9fic	results	(2)	
•  Clavel	et	al.	Acta	Crystallographica	D	(2016)	
Structural	analysis	of	the	bright	monomeric	yellow-green	fluorescent	protein	
mNeonGreen	obtained	by	directed	evolu9on	

Online	Raman	+	Offline	UV-Vis	Abs	 Radia9on	damage	study	



2016	scien9fic	results	(3)	
•  Rodrigues	et	al.	Nature	Chemical	Biology	(2017)	
Lysine	relay	mechanism	coordinates	intermediate	transfer	in	vitamin	B6	biosynthesis	

Online	+	Offline	UV-Vis	Abs	 Func9onal	and	radia9on	damage	study:		
Presence	of	the	X-ray	sensi9ve	intermediate	species	



Future	developments	

	
•  Sample	changer	–	end	of	2017	

•  Microsec	/	millisec	UV-vis	abs	spectroscopy	
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