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Background: Glycolysis is a clinically important pathway for ATP generation in highly metabolic cells 
such as cancer cells, gut epithelium, spermatozoa, and protozoa. Lactate dehydrogenase is an 
indispensable glycolytic enzyme that catalyzes the interconversion of pyruvate and lactate to produce 
NAD+/NADH which is necessary for cellular development. There is strong genetic, biochemical, and 
clinical evidence validating LDH as a target for small molecule inhibitors for various disease processes. 
To identify isoform-specific and species-specific inhibitors of LDH, DNA-encoded chemical libraries 
(DECL) and informatics technologies (DEC-Tec) is an efficient and cost-effective alternative to the 
traditional screening techniques. DEC-Tec pooled libraries contain billions of unique small molecules 
linked to DNA fragments that identify the structure and synthetic history of each compound. A DEC-Tec 
screen would allow us to survey a large chemical space and identify small molecule inhibitors of human 
and parasite LDH protein with nanomolar activity and high specificity.  

  

Materials/Methods: We synthesized functional recombinant human LDHA and LDHC protein (75% 
sequence identity) and Cryptosporidium LDH (CpLDH (25% identical to human LDH). We screened for 
binding compounds using our DEC-Tec platform (40 unique DNA-encoded libraries; >4 billion 
compounds). Comparative enrichment of binding compounds in the screen was evaluated using a 
binomial distribution model. Activity of resynthesized compounds was measured in spectrophotometric 
kinetic assays. Compound stability was characterized in mammalian hepatocyte microsomes.  

  

Results: We identified compounds that enriched for LDHC and CpLDH (but not LDHA), were displaced 
by an LDHA inhibitor, and were enriched independent of the presence of NADH. To confirm our selection 
findings, we resynthesized (without the DNA barcode) the top two hits (compounds CDD-1277 and CDD-
1279). CDD-1277 exhibited 25-fold selectivity for LDHC compared to LDHA in enzyme kinetic assays (Ki 
0.4±0.1μM vs 10±4 μM, respectively). Intrinsic metabolic clearance of CDD-1277 in human liver 
microsomes was T½ = 160 min. We plan to validate compound inhibition in cell-based assays. 

  

Conclusions: This is the first report of a DEC-Tec drug-discovery platform being used to identify and 
optimize inhibitors of glycolytic enzymes that are isoform- and species- specific. The current compounds 
represent “Hits” from which we can engineer “Leads” for preclinical development. 

 


