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The essential but least abundant amino acid L-tryptophan is a precursor for serotonin, NAD/NADP, and polyADP-
ribose. Tryptophan 2,3-dioxygenase (TDO) is a hemoprotein that catalyzes the first and rate-limiting reaction of 
tryptophan degradation via the kynurenine (KYN) pathway, by incorporating a dioxygen into the indole moiety of 
tryptophan. In mammals, more than 90% of the total tryptophan is degraded by TDO in the liver through the KYN 
pathway. The related enzyme, indoleamine dioxygenase, is a target for the treatment of cancer and autoimmune 
diseases. Here we present extensive structural and biochemical studies of the Xanthomonas campestris TDO and a 
related enzyme from Shewanella oneidensis. These studies provide molecular insight into the mechanism of 
tryptophan oxidation.  


