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Since Trager and Jensen established intraerythrocytic culture of Plasmodium falciparum, biochemical characterization 
of essential nucleotide, carbohydrate, amino acid and lipid requirements have yielded drug targets and corresponding 

mechanistic studies. At the level of transcription, in P. falciparum few changes occur in response to antimalarial drugs. 
Global mass spectrometry analysis of hundreds of metabolites identifies stage dependent profiles, novel plant-like pathways 
and responses to drugs. Insights into the unique hemoglobin degradation pathway and hemozoin formation by targeted and 
nontargeted analysis revealed a role for neutral lipids in heme crystal formation.Published work from the group Manuel 
Llineas demonstrates accumulation of dipeptides in chloroquine resistant parasites. Comparison of metabolite changes with 
the antimalarial drugs identifies reproducible global patterns readily distinct for chloroquine, pyrimethamine and artemisinin. 
This unbiased approach is identifying discrete metablomic profiles and individual metabolites in P. falciparum by developmental 
stage and in response to antimalarial drugs.
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