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SUMMARY Y 

Thee growth of gene and protein sequence information is so rapid that programs in structural 
biologyy cannot keep up the pace. Even though the current 15 million known sequences can 
bee grouped into approximately 40,000 protein structure families and these are probably built 
upp from a repertoire of a few thousand folds, 3D structural information is not available for the 
overwhelmingg majority of proteins. 
Thee fact that many proteins function as part of larger assemblies, which may be transient both 
inn composition and in time, further complicates the task. Empirical stucture data of these pro-
teinn complexes is especially lacking. 
Molecularr modeling or structural genomics provides part of the answer. Computers can calcu-
latee possible similarities between sequences and sequence-derived information, and from that 
informationn infer structure for a large number of proteins. Docking and fitting may be applied 
too appreciate higher order assembly. Still experimental feedback and verification of proposed 
modelss is necessary. 
Thiss thesis aims to provide new tools for structural elucidation of proteins by offering the sen-
sitivityy and speed of mass spectrometric analysis to purvey experimental data that can be used 
ass distance constraints to verify and correct homology modeled structures. By chemical cross-
linkingg distance information from protein structure is retained, and mass spectrometry is used 
too map these links. After verification these links are used as distance restraints to select the best 
fittingg structure model from a set of predicted models. 
However,, simply comparing spectra of cross-linked and non cross-linked samples does not yield 
enoughh evidence to unequivocally identify cross-links. Additional tools had to be developed. 
Initiallyy we sought improvement by facilitating the detection of cross-linker containing spe-
cies,, and synthesized cross-linkers as BID (chapter two) and MMBP (chapter six). BID is appli-
cablee as a cross-linker and has been used with success, but fell short in practical use, as the spe-
cificc formation of marker ions was sub optimal when applied to real life samples. Difficulties 
encounteredd in optimizing the synthesis of MMBP and other improved linkers based on the 
samee design as BID led us to abandon this field, and seek alternative approaches. 
Digestionn in 180-enriched water, as reported in chapter four, is easier to perform, and gives 
directt confirmation that a peptide is cross-linked. Furthermore, the interpretation of MSMS 
spectraa benefits from the incorporation of the labeled oxygens at the C-termini of the peptides. 
Muchh improvement was made in speeding up the numerical analysis and calculation of pos-
siblee cross-link candidates, described in chapter three. Currently we have available a fast and 
robustt software program to check for cross-link candidates in MS and LCMS data. 
Buildingg relevant models from cross-link data is the ultimate goal, and maps of distance con-
straintss as shown in chapters four and five are the first step towards this end. In chapter five, 
thee map of distance constraints has been used to select the best fitting structure from a set of 
predictedd three-dimensional models. Combined with experimental and predicted membrane 
associationn and function, a tentative structure for the assembly into a supercomplex has been 
proposed. . 
AA summary of the strengths and shortcomings of the methodology in its current state, together 
withh recommendations and improvements which may render the cross-link technology even 
moree useful, is presented in chapter six. 
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Overvieww of the procedure. Cross-links are introduced in protein complexes and (after proteolysis) 
detectedd by mass spectrometric analysis. Identified proteins are modeled, and models are validated by 
thee three dimensional locations of the cross-links. Complexes are modeled from the integration of nearest 
neighbourr analyses and identified and validated 3D models. 
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