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Pathogens 

Antimicrobial resistance (AMR) threatens the effective prevention 
and treatment of an ever-increasing range of infections caused by 
bacteria, parasites, viruses and fungi. 
 
 
The cost of health care for patients with resistant infections is 
higher than care for patients with non-resistant infections due to 
longer duration of illness, additional tests and use of more 
expensive drugs. 
 
Globally, 480 000 people develop multi-drug resistant TB each 
year, and drug resistance is starting to complicate the fight against 
HIV and malaria, as well. 

Are pathogens fighting back? 
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New Technologies and  new paradigms 



Standard Drug discovery pipeline 



target.sbg.qb.fcen.uba.ar 
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PIPELINE 

Structure With Quality 
Assesment for drug 
development 

WG protein structure prediction 

• Localization, Gene Ontology, KEGG, Relevant 
Residues, PFAM, EC Enzyme, etc… 

WG anotation of protein properties 

Whole genome analysis  
and structurome prediction 



How can we select a protein that binds a 
Drug like compound? 

Concept of Druggability Find pockets? 

To identify a POCKET! 
Fpocket: We implemented a pocket 
detector program 
We estimated pocket properties 
and Determine druggability 



A pocket inside a protein 

 Druggability Score :   0.788 

 Number of Alpha Spheres :   247 

 Total SASA :    844.370 

 Polar SASA :    322.358 

 Apolar SASA :    522.012 

 Volume :     1799.399 

 Mean local hydrophobic density :  67.902 

 Mean alpha sphere radius :  3.947 

 Mean alp. sph. solvent access :   0.479 

 Apolar alpha sphere proportion :  0.660 

 Hydrophobicity score:  29.833 

 Aminoa Acid Composition 

 Distances between Aminocids 

 

Relevant Information related to the protein pockets 



Druggability in patogens 



How to select an attractive target 
from the metabolic point of view 



.sif 

Graph parameters 

Manual Curation 

R1 linkedwith R2 

R2 linkedwith R4 

R4 linkedwith R3 

 



BLASTp 

Identity >0.4  
 

 

 

Proteome 

Discarding side effects 

Posible Interferencia  

Score off-target: 1-(%Id) of the best hit 



 

BBH (BLASTp)  

Metadata 
Essenciality 

Proteoma 

E-value < a 10-5  
 

 Essenciality 





Genome Browser. 
EC and GO searches 

OVERVIEW 



Protein structure 



Filters 



  

 

Leishmania major   



• M. tuberculosis has the remarkable capacity to survive years 
within the hostile environment of the macrophage. 

• Within the macrophage, tuberculosis bacilli is exposed to 
RNOS stress . 

• There is not treatment for latent tuberculosis.  

Latent tuberculosis 



How to kill latent M. tuberculosis 

 Hipótesis:  

 if we know which proteins are targeted by RNOS 

and kill M. tuberculosis bacilli, we might be able 

to inhibit them with drugs, resulting in a 

synergistic bactericidal effect 

RNOS from the immune system  

Drugs against RNOS regulated proteins 

Mycobacterium death 



What features makes a protein a good target for 
laten tuberculosis drug selection? 

Druggabilty 

Essenciality 

Biologically Relevant  

Important in the  
metabolic context 

No side effects  



Scoring function 



Resultados (2) – Metabolismo de bactérias patogênicas 

Newly and Revalidated Mtb targets 



Prioritisize pathways 

SF=((Emgh+Edeg)/2+Cv+Cy +chk)/4 +Pb   





Mycobacterium Tuberculosis (Marti, Piuri, UBA): Database 2014, 
Tuberculosis 2015 

Corynebacterium paratuberculosis (Acevedo, B. Horizonte): BMC 
Genomics, 2014; BMC Genomics, 2015, Frontiers in Genomics 2018 

Klebsiella pneumoniae (Nicolas, Rio de Janeiro): Scientific Reports 2018 

Leishmania Major (Ramos, UFB, Bahia) 

Bartonella bacilliformis (Abraham Espinosa, University of São Paulo  ) 

Trypanozoma Cruzi (Pablo Smircich, Montevideo) 

Staphylococcus aeurus (Dr.Bocco, Universidad de Córdoba) 

Different Pathogens 
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LigQ 
http://ligq.qb.fcen.uba.ar/ 

Pocket 
Detection 
Module 



LigQ 
http://ligq.qb.fcen.uba.ar/ 

Módulo de 
detección 
ligandos 



LigQ 
http://ligq.qb.fcen.uba.ar/ 


