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Are the noncovalent complexes of peptides analogous to serine?
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The aim of my work was the synthesis of seryl-serine dipeptides, as well as the investigation of their noncovalent complexes using electrospray ionization mass spectrometry.
I synthesized two dipeptides: H-L-Ser-L-Ser-OH and H-L-Ser-D-Ser-OH, with high purity using solution-phase chemistry. Between three alternative synthetic routes (active ester-, in situ active ester- as well as mixed anhydride-methods), the peptides were produced in the highest purity using the mixed anhydride technique.
For the analytical characterization of the products, I combined thin-layer chromatography with mass spectrometry in an off-line manner. This methodology was an effective and fast technique for the identification of the molecules.
During my work, I investigated the noncovalent complexes of the L-serine amino acid by mass spectrometry, and I optimized the ionization parameters. Optimized conditions were used to analyze the noncovalent complexes of the two dipeptides.
I investigated the complexes of the L-Ser-L-Ser and the L-Ser-D-Ser dipeptides in detail using electrospray ionization mass spectrometry. The results show, that both peptides produce characteristic noncovalent complexes. However, serine octamer-like clusterions could not be identified in the mass spectra. Cluster formation of the compounds was characterized by calculation of the magic number and the average cluster size.
Using the L-Ser-L-Ser dipeptide, I investigated the possible incorporation of dipeptide molecules into the serine octamer complex. Chiroselective incorporation of other amino acids and small molecules was discovered earlier for the serine octamer. However, my results show, that such an incorporation and chiral transmission cannot occur for dipeptides under the conditions applied.



