
Article 

Leishmanicidal action of the Peptides 19-4LF, 19-2.5 

and 19-2.5LF topically administered on cutaneous 

lesions caused by Leishmania major 

Rima El-Dirany 1, Paolo Ginatta 1, Celia Fernández-Rubio 1, Aroia Burguete-Mikeo 1, Esther 

Larrea 1,2, Guillermo Martinez-de-Tejada 1 and Paul A. Nguewa 1,* 

1 Department of Microbiology and Parasitology, IdiSNA (Navarra Institute for 

Health Research), University of Navarra, c/Irunlarrea 1, 31008 Pamplona, 

Navarra, Spain; reldirany@unav.es (R.E.-D.); pginatta@alumni.unav.es (P.G.); 

elarrea@unav.es (E.L); gmartinez@unav.es (G.M.-d.-T.). 
2 Unit of Translational Medicine, IdiSNA (Navarra Institute for Health Research), 

University of Navarra,  c/Irunlarrea 1, 31008 Pamplona, Navarra, Spain;  

* Correspondence: panguewa@unav.es 

 

 

 

Aqueous solubility for 19-2.5, 19-2.5LF and 19-4LF 

As shown below, a brief in-silico comparison of predicted aqueous solubility for 

the three peptides (e.g., pI/charge-based and sequence-based predictors) 

suggests that 19-2.5, 19-2.5LF and 19-4LF may exhibit good water solubility. In 

fact, solubility can be analyzed (Fig. S1) by useful tools such as Innovagen 

PepCalc [38, 39], CamSol-PTM [40] and the MahLool solubility prediction tool 

[41], available at https://pepcalc.com, https://www-

cohsoftware.ch.cam.ac.uk/index.php, and www.peptide.bio, respectively.  

 

The three peptides are predicted to be water-soluble by charge/pI-based 

estimation (PepCalc) and by a learned solubility classifier (MahLooL; 83–91% 

probability). Through additional studies, CamSol-PTM intrinsic solubility at pH 

7.4 differentiates the sequences: 19-2.5 shows a moderately reduced intrinsic 

solubility score (−0.74) compared to 19-2.5LF (+0.21) and 19-4LF (+0.26). In 

CamSol-style scoring, negative values indicate solubility-limiting sequence 

features, while values near 0 indicate negligible net effect, and scores below −1 

are commonly interpreted as poor solubility signals. 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S1. Predicted aqueous solubility for 19-2.5, 19-2.5LF and 19-4LF.  
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