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Investigation of Calcium-Independent Dimer Formation in Neural Cadherin by Hydrogen/ Deuterium Exchange with Positive Electrospray 14.5 T FT-ICR Mass Spectrometry
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Introduction and Experimental
	Neural Cadherin (NCAD) has unique properties inconsistent with ligand induced dimerization models. The monomer-dimer exchange kinetics for NCAD are pathway dependent [1]. A close encounter intermediate mechanism to explain the rapid kinetics of dimerization when Ca2+ saturated does not currently exist, and the aim of our work is to establish the structural basis for the dimerization kinetics. 
	Hydrogen/Deuterium exchange (HDX) experiments reveal changes in deuteration over time to examine protein-protein contacts. Proteins are diluted into a D2O solution to induce the exchange of hydrogen atoms with deuterium. The degree of protection from deuterium exchange is indicative of local structure as well as dynamics. Each HDX assay is monitored by on-line LC-MS (Thermo Scientific, San Jose, CA) 14.5T FT-ICR mass spectrometer. Mass spectra are collected from 400<m/z<1300 at high mass resolving power (m/Δm50% = 200,000 at m/z 400, where Δm50% is mass spectral peak full width at half maximum peak height). Data is acquired using Xcalibur (Thermo Scientific, San Jose, CA) and analyzed by custom analysis package [2]. 

Results and Discussion 
	Extracellular domain 1 (EC1) has a lower deuterium uptake percentage than the EC2 region, consistent with the higher stability of the first domain. As seen in Fig.1, averaged relative difference in deuterium (ARDD) uptake for NCAD12 apo dimer and monomer are mapped onto PDB crystal structure (4NUM) of Ca2+ saturated NCAD12 because no crystal structure for the apo dimer exists. The ARDD map shows significant protection within EC2 upon dimer formation, defining this as an adhesive interface region not consistent with the current crystal structure. It is clear from this region in EC2 that the Dsat structure shown does not represent the structure of the kinetically trapped NCAD12 apo dimer, D*apo. 
	The ultimate goals are to explore the cooperativity between the domains and elucidate the structural components that drive the kinetics and equilibria of the stable dimeric structures of NCAD. The unexplained area of protection on the ARDD map is evidence that the D*apo and Dsat structures are different, consistent with differences in dimerization kinetics.
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