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Preface 
 

 

The present work focuses on the exploration of the conformational space of biological 

active peptides in different conditions with the aim of characterizing their 

conformational profile. Different techniques have been used within the molecular 

mechanics framework. A first hurdle is encountered in the exploration as the 

exhaustiveness of the exploration and the definition of a criterion for stopping the 

procedure were not well defined at the beginning of the present work. A solution to 

this problem is presented in chapter 2 for the iterative simulated annealing. 

 

Determining the bioactive conformation is a requirement for the design of 

peptidomimetics in computer-aided drug design. The bioactive conformation can be 

simplified by the moieties that are known to interact with the receptor and the relative 

distances between these moieties, and this schematic entity is termed 

pharmacophore. The pharmacophore can be used to screen three-dimensional 

databases of molecules for the search of peptidomimetics. The compounds obtained 

in the search can be subsequently tested for activity and a new group of lead 

compounds can be thus identified. In chapter 3 an example of this procedure is 

described with the aim of obtaining a new group of antagonists of bradykinin, a 

peptide hormone 9-residue-long. 

 

Peptides have been traditionally considered as flexible molecules especially in polar 

solvents like water. This flexibility is difficult to measure by experimental techniques 

and as a consequence peptides have been regarded as molecules lacking of 

structure under such conditions. On the other hand, biological active peptides are 

known to interact with their receptors in a preferred conformation, often termed as the 

bioactive conformation. The most accepted hypothesis for explaining the interaction 

of peptides and their receptors is the induced fit. Thus, the peptide will exhibit in 

solution conformational motives that are part of the conformation adopted in the 

receptor. Subsequent to the binding of the peptide to the receptor, the conformation 

in solution will be modified in order to optimize the interaction of the peptide to the 

receptor. Therefore, a contradiction appears to exist between the need for certain 

degree of structure in the peptide prior to the receptor binding and the inherent lack of 

structure of peptides in solution. It has been argued in some instances that the 

binding of the peptide to the biological membrane is a prerequisite for the adoption of 

the bioactive conformation and the subsequent binding to the receptor. In chapters 4 



 

 

and 5 this hypothesis will be criticized and an alternative hypothesis will be 

presented. 

 

Recently, it has been reported several instances were the folding of peptides has 

been simulated by means of long molecular dynamics trajectories. A problem arises 

when the wealth of conformations obtained has to be classified in terms of their 

respective degree of folding. In chapter 4 a novel methodology is described for the 

classification and grouping of the peptide structures based on the presence of 

structural motifs and the similarities among them. This methodology can prove very 

useful as it almost automated and it does not present any limitation regarding the size 

of the peptide or protein of study. 

 

In order to follow what are the problems arising when the size and the flexibility of 

peptides are increased, the sequence of chapters of the present study is presented 

with increasing size. Thus, in chapter 2 the conformational profile of 4-residue long 

farnesyltransferase inhibitors is studied by means of the iterative simulated annealing 

procedure. The first part of chapter 3 deals with a bradykinin antagonist, Hoe 140. 

Although Hoe 140 with 10 residues is larger than the 4-residue farnesyltransferase 

inhibitors, the conformational diversity of the peptide is only considered for the last 5 

residues. This simplification of the peptide is carried out in order to compare with the 

conformational profile obtained for the group of bradykinin analogs presented in the 

second part of the chapter: 5-residue long peptides containing 1-amino-2-

phenylclyclopropanecarboxylic acid, a conformationally restricted residue. Finally, 

chapters 4 and 5 are dedicated to a 11-residue neuropeptide: substance P. The 

increase in size provoked a change in the methodology. Indeed, the conformational 

profile of the peptide has been studied by means of iterative simulated annealing and 

extensive molecular dynamics trajectories. This has permitted the comparison 

between both methodologies and to derive conclusions to the kind of information that 

can be obtained through these different methodologies for the exploration of the 

conformational space of peptides. 

 




