






The Diamond Project 
	

At	its	base	electrons…		

encompassing	SR,	EM	and	X-FEL	

























Synchrotron – main components 
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3 Construction phases: 
•  Phase I (completed 2007)  

–  7 beamlines (£235M) 

•  Phase 2 (approved 2004)  

–  15 additional beamlines 

–  11 in operation (£120M) 

•  Phase 3 (approved 2010)  

–  final 10 beamlines (£100M) 

33 Beamlines on completion of phase III …future beamlines & 
Diamond Phase IV – ‘diamond II …~2022...’ 

Diamond Build Phase 



























Current	status	
•  Inser(on	device,	monochromator	and	

focussing	op(cs	installed.	

•  Pilatus	12M	detector	installed.	

•  Day-1	single-axis	goniometer	installed.	

•  Sample	changer	to	transfer	frozen	crystals	

into	vacuum	chamber	in	commissioning.	

•  Strategy	soVware	under	development	in	

collabora(on	with	Global	Phasing.	

•  First	Users	before	end	2015.	





















Peptide-Protein-Protein Interactions (Ternary complex) 

The	crystal	structure	of	the	ternary	complex	Cyclin	A:CDK2:CD6	pepAde	revealed	only	the	bound	C	

and	N	terminal	porAons	of	the	ligand	pepAde.		The	central	part	was	not	visible	due	to	its	high	

mobility.		The	stoichiometry	of	the	ternary	complex	could	not	be	solved	by	the	crystal	structure.		

Was	it	1:1:2	or	1:1:1?		The	stoichiometry	was	solved	by	CD	spectroscopy	revealing	to	be	1:1:1	

 

0.0 10 E-6 20 E-6 30 E-6 

-1.0 E-4 

-1.2 E-4 

-1.4 E-4 

-1.6 E-4 

CDC6 [M] 

 Δ
A

 =
 (

A
L
-A

R
) 

 (
2

6
9

n
m

) 

Kd = 20.3 nM 

 

-15E-05 

-10E-05 

-5 E-05 

0 

 260   280   300   320  

 Δ
A

 =
 (

A
L
-A

R
) 

 Wavelength (nm) 

      0 : 3.70 

[1:1] : 0 

[1:1] : 0.37 
[1:1] : 0.75 

[1:1] : 1.12 

[1:1] : 1.50 

[1:1] : 1.87 
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Stoichiometry	
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Binding affinity of peptide derivatives and role of binary complex 
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Only	the	pepAde	binding	residues	(blue)	

remain	available	to	secure	the	interacAon.		

The	ADP	moiety	is	not	present.	

Shorter	pepAde	sequence	that	

interact	only	with	Cyclin	A	of	the	

preformed	Cyclin	A:CDK2	complex	

Shorter	pepAde	sequence	that	

interact	only	with	Cyclin	A.	







Cryo	transmission	X-ray	

microscopy		

B24	Liz	Duke	@diamond.ac.uk	







Integrated	Structural	Biology	and	CorrelaAve	Imaging	



Sok	X-ray	Microscope	(EndstaAon)	

































UK	and	femtosecond	crystallography	at	

the	European	X-FEL	-	SFX	

James	Naismith	David	I	Stuart	Jan	Löwe	Mar(n	A	Walsh	

Henry	N	Chapman	

On	behalf	of	the	UK	Structural	Biology	Community	

via	Instruct	&	CCP4	



•  Funded	 by	Wellcome	 Trust,	 BBSRC	 and	MRC	 to	

make	 the	 UK	 the	 largest	 partner	 in	 the	

con so r(um	 a t	 t he	 Eu ropean	 XFEL	 (

hup://www.xfel .eu)	 for	 this	 dedicated	

crystallography	instrument	

•  Enable	 diffrac(on	 from	

nanocrystals….(me	 resolved	

experiments…ul(mate	 goal	

image	single	par(cles…	

•  Allen	 Orville	 now	 leading	

from	Diamond	
















