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ABSTRACT
Clostridium difficile infections are becoming increasingly prevalent in hospitals,
primarily in patients whose normal intestinal flora have been compromised by antibiotic
treatment. These infections are debilitating and in some cases fatal. In recent years
an epidemic strain of C. difficile, B1/NAP1/O27, exhibiting elevated production of
virulence factors (Toxins A and B, or TcdA and TcdB, respectively), has emerged. TcdA
and TcdB are glucose transferases that modify host Rho GTPases and disrupt the
actin cytoskeleton in intestinal epithelial cells and a variety of other cell types, leading
to the severe intestinal inflammation and diarrhea associated with infection by C.
difficile. Through ultra-high throughput screening of encoded combinatorial libraries
(ECLiPS) and subsequent hit-to-lead structure optimization in our laboratory, we have
identified compounds that inhibit toxin B enzymatic activity and protect mammalian
cells from toxin in vitro. (Supported by the Genesis Biotechnology Group).

ENCODED COMBINATORIAL LIBRARIES IN POLYMERIC
SUPPORT (ECLiPS)
• 5.5 million compounds
• small molecules synthesized on polystyrene beads
• binary encoding
– inert chemical tags
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Protection from Toxin A-induced
cytotoxicity

 48-hour treatment with 0.3 ng/ mL Toxin B and test compound
 Apoptosis assay as measured using Caspase 3/7 Glo (Promega)
 Compound 6: analog with improved potency
 Average IC50 in cell-based assay ~ 70 nM

Protection from Toxin A-induced cytotoxicity

total compounds in the active library: 58,240
Sublibrary size: 4,480 compounds
Sublibrary 3 was the most active sublibrary
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 Toxin A at 500 ng/ mL
 Indicates dual activity at toxins A and B
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CONCLUSION

• Our high-throughput combinatorial library screen for inhibitors of UDP-glucose
hydrolysis by C. difficile Toxin B glucosyltransferase domain was successful, albeit
with a low overall hit rate
• A family of related compounds with IC50 values of 0.54-17 µM were identified as
screening hits
• Analogs with improved potency were synthesized
• The chemotype identified has cell-based activity, protecting cultured mammalian cells
against toxin-induced apoptosis, and exhibits dual activity vs. toxins A and B
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