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The enzyme indoleamine 2,3-dioxygenase (IDO1) plays a major role in causing tumour-mediated 
immune suppression. Its expression is up-regulated in a broad range of clinical cancers, and is a 
validated target for cancer intervention. In this study we screened a fragment library for IDO1 
inhibitors, with the goal of identifying starting points suitable for future development into drug-like 
compounds for clinical use. The 352 compound Zenobia Therapeutics fragment library was screened 
against IDO1 by differential scanning fluorimetry (DSF), and 74 compounds from 14 different classes 
interacted with the protein. Enzyme inhibition assays confirmed that 4 of these classes represented 
novel chemotypes not previously described in the literature as IDO1 inhibitors. Hydrazine-containing 
compounds were the most potent (best IC50: 8 µM) and testing an expanded range of compounds 
within this class identified compounds with sub-micromolar activity including phenylhydrazine (IC50: 
0.3 µM). Spectroscopic studies revealed that all inhibitory chemotypes altered the haem absorbance 
of IDO1, indicating that they bind within the active site, and possible binding modes were predicted by 
molecular docking using the IDO1 crystal structure (PDB code: 2D0T). Our preferred binding model 
for hydrazine-containing inhibitors with strong inhibition profiles is an interaction with the haem-iron 
through the hydrazine moiety with the aromatic group extending into the active site cavity. This was 
the top scoring predicted binding mode. A comparison of different molecular docking protocols was 
performed to establish parameters that best selected for IDO1 inhibitors. Docking with Goldscore and 
rescoring the results with Chemscore was the best performing combination, and was used in the 
structure based screening of a virtual library of over 14,000 phenylhydrazine-containing compounds. 
The top 30% of the library ranked by fitness score contained 74 hydrazines predicted to interact with 
the haem. Of these, 11 compounds were selected, purchased and tested; five were found to inhibit 
IDO1 at sub-micromolar concentrations. Hydrazine-containing compounds were also shown to inhibit 
IDO1 in cell based assays at concentrations that did not affect cell viability and could be suitable for 
use as cell permeable leads for development of clinically useful IDO1 inhibitors. 


