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Introduction  

The ! -amylases hydrolyse the ! -(1,4) glycosidic bond 
in polysaccharides playing an important role in glucose 
absorption. Amylase inhibitors which slow this process 
may be useful anti-diabetic drugs. Tendamistat (HOE 467), 
a 74-residue protein, is a potent ! -amylase inhibitor (Ki = 
0.2 nM). The fundamental binding interaction is localized 
to three residues; Trp18, Arg19 and Tyr20 held within a 
reverse-turn which block the catalytic site [1,2]. (Fig. 1) 

 
Our aim was to develop a virtual screening protocol 

enabling prediction of Tendamistat peptidomimetics. This 
was performed in a two-stage process: 

 
1) An investigation into potential turn-stabilising 

moieties 
2) Conformational searching of cyclic hexapeptides 

incorporating preferred scaffolds and the 
Trp -Arg-Tyr triad. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. a) Tendamistat bound to ! -Amylase and b) 
Tendamistat Trp-Arg-Tyr " -hairpin 

 
 
 
 

Results and Discussion  
Turn stabilization by constrained β-amino acids 

 
The cyclic ! -amino acids, AA1 -AA10 were modelled in 

a tetrapeptide, Ac-Ala-Xxx-Ala-Ala-NMe to determine 
the best turn constraint, and which turn position, (i+1) or 
(i+2), is more favourable for inducing turns. 
Conformational searching (OPLS-AA force field with 
GBSA solvation using Macromodel) produced low energy 
conformers  which were analysed by plotting distances 
AcCa-Ala3Ca (distance 1) against Ala1Ca-Ala4Ca 
(distance 2) (Fig. 3). This is a torsion-angle independent 
method of assessing structural propensity. Plot analysis 
determined the azabicyclo[2.2.1]heptane isomer (AA7) in 
position (i+1) and the tropane (AA2) isomer in position 
(i+1), (Fig. 3) as the most successful turn constraints. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Cyclic " -amino acids investigated for turn 
promoting ability. 
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Figure 3. Plot of distance 1 vs. distance 2 for the 
tetrapeptide Ac-Ala-AA2-Ala-Ala-NMe: The majority of low 
energy conformers adopt a turn conformation  

 
Constrained β-amino acids in Tendamistat-derived 
Trp-Arg-Tyr cyclic hexapeptides 

 
Using the preferred candidates from the initial survey, 

49 cyclic hexapeptides c(Trp -Arg-Tyr -Xxx-Yyy-Zzz)  
were subject to conformational analysis. (energy 
minimization, conformational searching (OPLS force field, 
GBSA solvation, 25,000 steps, then multiple 
minimization). After superimposition onto the tendamistat 
structure (PDB: 1bvn), and calculation of backbone RMS 
deviation (Fig. 4) was performed, leading to the 
identification of 8 candidates for future synthesis. Notably 
AA8, the enantiomer of AA7 gave the best overlay in this 
case (Fig. 5a). Inclusion of AA7 tended to distort the 
structure (Fig. 5b). 

Figure 4. Plot of RMS distribution with respect to the number 
of conformers within 20kJ/mol of the global minimum for the 
best and worst hexapeptides (containing residues 7 and 8). 

 
 
 
 

Figure 5. Backbone overlays of calculated global minima of 
both the best (a) (Trp-Arg-Tyr-AA8-Gly-Ser) and worst (b) 
c(Trp-Arg-Tyr-AA7-Ala-Ser) hexapeptides superimposed 
onto the tendamistat crystal structure 

 
Summary 

1. Our results to date suggest that the measurement of 
inter-residue distances from conformational searching is a 
straightforward way to assess the turn inducing potential of 
scaffolding amino acids. Notable differences were found 
between linear and cyclic peptides with respect to the 
influence of the cyclic amino acids. Synthetic routes to 
these amino acids and peptides for conformational 
assessment and enzyme assay are under development. 
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