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Chemical cr linking, a y simple approach, has gained renewed interest in combination —_— ¥ T ——
with mass spectrometrlc analysis of the reaction products by its possibilities to elucidate three- 5 e i R
dimensional structure of proteins as well as interfaces among interacting proteins in their natural — ————
environment [1-3]. The |dent|f|cat|on of a Iarge number of cross- linking sites from the compllcated - 2 = [ =Sy
mixtures generated by r g a ing task. To facil e p—— i S L] o =
determination and classification of cr linking sites, we ped a novel soft: prog named — I -
Calc-XL. - - y
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In Calc-XL, the user defines the protein sequence(s) to be cross-linked, digestion enzyme, maximum — i o a
number of missed cleavage sites, mass shift caused by the applied cross-linker, and the amino acids, el e 2 -
which are targeted by the cross-linking reagent. We included a feature that accounts for (partial or e ™1 1 1 i i
r ions before the linki ion itself, e.g., d of ydryl S —— e .
groups, which are necessary in some cases [3] in order ta generate reactive sites and to modify the i - -
specificity of the cross-linking reaction. . N - ! . T S
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Calculation of Cross-Linking Products ' -
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Calc-XL calculates molecular masses of all possible cross-| Ilnklng products of the protein(s) (inter- and 5 )
intramolecular products) with a given cr linker to five decimal places. In to already existil - ! [ T
software [4], we are able to handle a more complex set of cross-linking products. . -
Calculation is performed by the Omega test, which il new hods for eliminating li ] L
constraints with an extension of Fourier-Motzkin variable elimination to integer linear programmmg [51. ——rr ¢ emEe——re——
g ———
In the furst Omega test, the mmumally possible complex mass m ,;, (no additional cross-linkers, =
i “dead end mol ") (¢ linking product A 1) is calculated for an experimental
mass. At the same time the i plex mass mg ., number of additional
cross-linkers, modifications, “dead end ) is and both plex masses are
compared to experimental data. If no experimental mass falls into the m_ ,;,—m; .,~window there is no
match and another cross-linking product is created.
If there is a match of the cross-llnklng product with experimental data a second Omega test is
performed g ing all linking product isting of different “dead
end b addmonal linkers, and varying modifications (cross-linking products A2, C, and Program SCheme
D). If there is a mass match with experimental data within the given tolerance for mass accuracy, the
match is written to the output list.
For correct assi of the plex product mi; created by i linking, a small Peptide list created from one or more
tolerance window for and experil i dimass data has to be chosen. In our case, s'p.ecmed protein(s) Wlth‘
we will be using data from Fourier Transform lon Cy mass sp y (FT-ICR a specified enyzme and a maximum
MS), where an accuracy of better than 5 ppm is obtained routlnely. number of missed cleavage sites
After calculation, Calc-XL classifies the results of possible cross-linking sltes and glves a rating for the l
cross-linking site based on the of link in
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...Oh, so many products...!




