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Footprinting of Macromolecules 

Protein  
L 

•  Covalent	Chemical	Change	of	a	
Macromolecule	to	assess	
conforma2on	

•  Long	History	of	Development:		
Many		Reagents	

•  Formalized	by	Galas	&	
Schmitz,	1978	
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•  Labeling	chemistry	understood	
•  Ability	to	label	across	the	

macromolecule	
•  Ability	to	recover	labeling	

informa2on	comprehensively	



Molecular	Footprin2ng	of	Proteins	
HDX-MS HRF-MS 
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Generation of OH radicals: 
Synchrotron as light bulb  

100eV = 2.87 OH radicals 
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National Synchrotron Light Source-II 
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Center for Synchrotron Biosciences 
P30 Objectives 

• Design, build and operate world-class facilities 
for biophysics research at the new National 
Synchrotron Light Source-II (NSLS-II). 

• (Re)-establish user programs in footprinting (FP), 
crystallography (MX), x-ray spectroscopy (XAS), 
small-angle x-ray scattering (SAXS). 

• Encourage a Biology Village vision for 
collaborative science at NSLS-II.!
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Multi-technique 
Approach to 

Structure 
Determination 

Footprinting/HDX 
• Local conformation change 
• Binding interfaces 

Computational  
Approach 
• Homology Modeling 
• Docking 
• Molecular Dynamics 

Small Angle  
X-ray Scattering/EM  
• Global Conformation 
• Large Complexes 

Other Biophysical Data 
• Crosslinking 

High-Resolution  
Structure   

(MX and XAS) 
• High resolution 

• Local and global 

CSB at 
NSLS-II 

A 
Structural 
Biology 
Village 



 

CSB Beamlines & Publications  
Technique NSLS 

Beamline 
Publications 
(2003-2015) 

NSLS-II 
Beamlines 

Footprinting X28C 120  XFP 
X-ray 

spectroscopy 
X3B 368  ISS  

XAS@XFP 
Crystallography X29 836 FMX 

X3A AMX 
Totals  >1323  

 

NSLS Closed 9-30-2014 
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XFP	Layout	
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Beamline	Op@c:	FE	Mirror	

Ø  Single	fixed	angle	mirror	inside	the	Front	End	(4.2	mrad)	
Ø  Loca@on:	14	m	from	source;	1:1	focusing	at	28	m	from	source	
Ø  Dimensions:	1.1	m	long,	100	mm	wide	
Ø  Major	radius:	~cylindrical,	bendable	to	toroid	(3	km)	
Ø  Sagi^al	radius:	58.8	mm	
Ø  Substrate:	SC	Silicon	
Ø  Coa@ng:	Rh	
	
	
	

Status:	
Ø  Installed,	in	commissioning.	

Bender	system	
from	X28C	
transi@oned	to	XFP	
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