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The ciliate Blepharisma has four IDO genes and each IDO enzyme has a
distinct enzymatic property. IDO-111 has a high affinity for L-Trp, whereas the affinity of the
other isoforms for L-Trp is low. Meanwhile, IDO-1 shows a significant catalytic activity with
another indole compound: 5-hydroxy-L-tryptophan. By analysing a series of chimeric enzymes based on
extant and predicted ancestral enzymes, Asnl31l in IDO-1 and Glul32 in IDO-111 were identified as the

key residues responsible for their high affinity for each specific substrate.
The invertebrate 1D0s generally show low catalytic efficiency for L-Trp. Meanwhile, two IDO isoforms
from scallop (IDO-1 and -111) and sponge IDOs show high L-Trp catalytic activity, which is
comparable to vertebrate IDO1. Site-directed mutagenesis experiments have revealed that two
residues, Tyr located at the 2nd residue on the F-helix (F2nd) and His located at G9th, are crucial
for the high catalytic efficiency of these high performance invertebrate IDOs.
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