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Neglected Tropical Diseases 

Neglected tropical diseases (NTDs) are a diverse group of diseases that thrive 
mainly among the poorest populations. 
 
17 NTDs prioritized by WHO affect more than 1.4 billion people: 
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Filling the Innovation Gap 

Amebiasis 
Naegleriasis 
Chagas Disease 
Leishmaniasis 
Sleeping Sickness 
Schistosomiasis 
Hookworm 
Filariasis 
Onchocerciasis 

www.cdipd.org 



Collaborations 
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Screening Platform 

Tissue Culture 
Rooms 

Compound 
Management 

Room 

Screening 
Laboratory 

Snail Farm 

Storage Room 



Envision 

ATS 

Biomek FX ImageXpress Micro 

Robotic Arm 

Screening Platform 



Disease Models 



Neglected Diseases caused by Kinetoplastid Parasites 

 
 
 
 
 
 
 
 

Leishmaniasis Chagas Disease Sleeping Sickness 

www.bvgh.org 



Trypanosoma cruzi life cycle 

Rassi et al, Lancet 2010  
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T. cruzi high-content screening assay 
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Image Analysis 

Moon et al, Plos One, 2014 



Image analysis for efficacy assessment 
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Benznidazole 

0.1% DMSO 

Tested compounds 

“Hits” 



Screening Natural Products 



Screening of Natural Products 

6,000 selected pre-fractions 
x 20 cpds/pre-fraction  

120,000 individual cpds 

Unspecific toxicity filter 

3,020 selected pre-fractions 

Anti-parasitic screening 

102 pre-fraction 
hits 

Peak-libraries 

33 hit 
cpds 



Pure Compounds 

EC50	
   CC50	
   Max.	
  Ac,vity	
  

RLUS2214E3B	
   0.04	
  uM	
   >20	
  uM	
   90%	
  

RLUS2214E1	
   1.3	
  uM	
   >20	
  uM	
   70%	
  

RLUS2214E3C	
   8	
  uM	
   >20	
  uM	
   65%	
  

RLUS2214E5	
   10	
  uM	
   >20	
  uM	
   60%	
  

RLUS2214E3D	
   >10	
  uM	
   >20	
  uM	
   0	
  

RLUS1849C1B	
   >10	
  uM	
   >20	
  uM	
   0	
  

DMSO 

2.5 uM 

0.08 uM 

10 uM 

10 uM 

10 uM 

10 uM 

Phenotype	
  



Public-Private Partnership 



University of California & GNF Novartis 
Chagas Disease Drug Discovery & Development 

Neitz et al, J. Biomolecular Screening, 2015 



In silico tools to optimize drug discovery 



Bayesian Machine Learning Models 

-  Selleck Chemicals natural product lib. (139 molecules); 
-  GSK kinase library (367 molecules); 
-  Malaria box (400 molecules); 
-  Microsource Spectrum (2320 molecules); 
-  CDD FDA drugs (2690 molecules); 
-  Prestwick Chemical library (1280 molecules); 
-  Traditional Chinese Medicine components (373 molecules) 

7569 molecules 

99 molecules 

Ekins et al, PLoS NTD, 2015 



Comparing Diversity Screening vs Optimized 

Ekins et al, PLoS NTD, 2015 

SCREENING 
 
 

HIT SELECTION 
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SUITABLE FOR IN VIVO 
 
 
 

In Vivo Efficacy 

99 molecules 



Pyronaridine 

Infection Treatment Reading 

0         1          2         3          4          5          6         7 

Ekins et al, PLoS NTD, 2015 

85% efficacy 



Pyronaridine: anti-Chagas candidate and Known anti-Malaria 

Pyronaridine 

Grant for scaffold development & target ID 

http://www.mmv.org/access-delivery/access-portfolio/pyramax%C2%AE-pyronaridine-artesunate 



Ciencia na Escola 
Startup 



Knowledge is like a garden 
if it is not cultivated it cannot be harvested 

African proverb 
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