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BACKGROUND

Peptide synthesis: 

Solid Phase Peptide Synthesis (SPPS)

Flash chromatography and semi-preparative HPLC

UHPLC-MS characterization 

Cell treatments:

In Neonatal Normal Human Dermal Fibroblasts (Neo-NHDFs)

Collagen quantification: 

Western Blot

Stability evaluation: 

LC-MS/MS using human skin homogenates (HSH)

Invasion assay: 

Boyden chambers
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We developed new peptide analogues, acting on the following parameters:
• Size of the molecule (n° of amino acids);
• Chemical stability (presence of Met);
• Enzymatic stability (retro-inversion).
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The activity of peptide AAT11RI in decreasing collagen degradation was 
evaluated trough Western Blot experiments (procollagen measurement) and 
Invasion experiments (migration of fibroblasts in Boyden chambers)(5).

Among all the tested sequences, peptide AAT11RI was found to be the most 
active and a family of peptides was patented(4).

Peptide enzymatic stability 
towards skin proteases was 
evaluated in ex-vivo experiments 
on human skin homogenates in 
comparison with a well-known 
cosmeceutical peptide(5). 
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Number of NHDFs migrated trough the 
Boyden chamber(5)

Degradation profile observed for
AAT11RI and peptide pal-KTTKS at
different time of incubation(5)
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Second-generation peptides were designed, starting from SA1-III, as novel 
cosmeceutical ingredients. A retro-inverso peptide, named AAT11RI was 

synthetized, tested and patented. Further studies described AAT11RI mechanism 
of action as a collagen degradation protector(5). Moreover, the use of D-amino 

acids induced in peptide AAT11RI high stability to dermal proteases. Besides the 
use in cosmeceuticals, there is evidence indicating that serine proteases play a 

pathogenic role in some diseases (e.g. chronic inflammatory lung disorders) 
characterized by elevated protease activity. This suggests a potential interest in 

further investigating the pharmaceutical applications of short sequences derived 
from serpin A1 such as AAT11RI.

 

      

       

       

       

       

       

                                      

  
 
  
 
  

  
  
  
  
  
  
 
  
 

 

      

      

      

      

       

       

       

       

       

       

                                      

 
 
 
 
 
  
  
 
  
  
  
  
  
 
  
  

    

    

     

    

    

 

  

a) Procollagen on conditioned media

c) Low molecular weight collagen on conditioned media
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b) Procollagen on cell lysates

72-h treatment of NHDFs with peptides (20 μM)
Followed by Western blot measurement(5)

Short sequence selection

Design of novel analogues(5)

Procollagen on cell lysates(5)

170 kDa
150 kDa

37 kDa

Serpin A1 or Alpha1-antitrypsin is the physiological inhibitor of elastase, one of the main enzymes involved in collagen degradation.
Congote et al.(1) have shown that the C-terminal portion of Serpin A1 is able to stimulate type I collagen production. 

We previously showed that a shorter portion of Serpin A1, termed SA1-III(2), is a collagen turnover modulator and the activity of SA1-III is based on inhibition of 
collagen degradation, as described by Cipriani et al.(3).
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