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Malaria is a major tropical disease caused by Plasmodium spp. parasites. Despite great efforts to control
the disease towards it ultimate elimination, there is great concern that malaria will undergo a resurgence in the
future unless action is taken to overcome drug-resistant parasites. The problem of drug resistant parasites is
particularly severe in Thailand and Southeast Asia, and hence there is an urgent need for new drugs that can
control infection and prevent transmission. Without new drugs, it is doubtful that the Thailand’s program to
eliminate malaria will succeed. A multi-disciplinary team of researchers from BIOTEC, Chulalongkorn University
and Mahidol University has been formed to meet the challenge of developing new antimalarial drugs. The team
is internationally recognized in the area of early drug discovery through target-based drug design. This project
proposes two main objectives: 1) to discover new drug targets through chemogenomic profiling, and 2) to
discover new antifolate drugs against dihydrofolate reductase (DHFR) and dihydropteroate synthase (DHPS)
enzymes in the folate biosynthesis pathway. For new drug target discovery, CRISPR/Cas9 gene editing and glmS
ribozyme inducible knockdown techniques will be used to generate a collection of conditional mutants for up
to 20 candidate essential gene targets in Plasmodium falciparum. Chemogenomic profiling of the mutant
parasite collection will be performed for potent antimalarial compounds reported from available collections.
The compounds to be tested will include only those with novel structures dissimilar to any clinically tested
antimalarial drug. Depending on the criteria chosen for novelty of structure, up to 30 compounds will be
selected for testing and further development. The purpose of these experiments is to identify the targets of
these novel antimalarials, whish are also the “hits” against the new targets. For the discovery of new antifolates,
the proposal will focus on the design of inhibitors targeting two key enzymes in the folate pathway of
P. falciparum, namely PfDHFR and PfDHPS. We will leverage information from structure-activity relationships,
collective experiences from previous research on mechanisms of inhibition and resistance, and medicinal
chemistry and pharmacology information to help in the design and synthesis of new compounds. We will
explore pathways to improve upon established core chemical structures for better inhibition, better selectivity,

and better pharmacological properties. In addition, we will also explore the enzyme active site(s) to discover



new scaffolds of chemical compounds by employing the rational drug design approach. Fragment-based
screening and design will be employed to innovate the process of designing novel scaffolds. Forthe next
generation of DHFR and DHPS inhibitors, we plan to integrate additional information in medicinal chemistry and
pharmacology early on in the rational design. We will look for compounds with ‘efficacy’ against the malaria
parasite throughout its life cycle and of new targets with ‘druggability’ as criteria for design and development.
We aim to synthesize 120 compounds and screen for activity against target enzymes. Compounds will be
selected based on preset criteria, approximately 15-50 compounds, for further analyses including cytotoxicity
evaluation, pharmacodynamics, pharmacokinetics, and drug combination. The goal is to obtain 1-3 compounds
with well characterized parameters for progression towards preclinical development. The project will lead to
the establishment of a new paradigm for drug development in Thailand. The experience gained from this project

can be translated to drug discovery for other diseases.



