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Cloning and expression profile analysis of anthranilate synthase O subunit gene
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Abstract

Anthranilate synthase (AS) catalyzing the conversion of chorismate to anthranitate has been
shown to be a rate-limiting step enzyme in the biosynthesis of tryptophan which is the supplied as
precursor of the biosynthesis of TIA compounds. In the present study, we focused on the early step
of mitragynine biosynthesis and aimed to clone and characterize the anthranilate synthase alpha-
subunit from M. speciosa leaves. Using Rapid Amplification of ¢cDNA Ends (RACE) technique, we
obtained two homologous genes of AS Ol-subunit of M. speciosa (MSASA), designated as MSASAI and
MSASAZ. The cDNAs of MSASA genes contained the open reading frame (ORF) of 1,851 bp and 1,728
bp, encoding 616 and 575 amino acid residues for MSASAL and MSASA2, respectively. The ChloroP
prediction indicated that the NH,-termini of MSASAs carried the chloroplast transit peptide and
showed the cleavage site at amino acid position 69 and 36 for MSASA1 and MSASA2, respectively.
Multiple alignments of the MSASAT and MSASA2 with other plants illustrated the sequence identity of
of 67-85%.

Heterologous expression of the full-length MSASAT in E. coli was subsequently performed. The
recombinant AS OL-subunit isoform 1 was obtained by inducing the £. coli cells harboring pQE30-Xa-
FMSASA1 with 0.1 mM isopropyl—B-D—1-thiogalactopyranoside {(IPTG) at 30°C for 5 h. The recombinant
AS OL-subunit isoform 1 was purified to homogeneity using Ni-NTA affinity column and Sephacryl S-
100 gel filtration. SDS-PAGE showed that the recombinant AS Ol-subunit isoform 1 has an apparent
molecular weight about 68 kDa. The native molecular weight was estimated to 550 kDa on Sephacryl
5-400 gel filtration column. Kinetic study of the recombinant AS Ql-subunit isoform 1 in ammonia-
dependent AS activity was analyzed by high performance liquid chromatography. The results
indicated that its optimum pH and temperature was 9 and 45 °C, respectively. The K., and V..
values for chorismate and NH,Cl were 144 pM and 125 uM, and 0.46 pka‘[.mg'1 and 0.87 pkatmg'l,
respectively. The feedback inhibition revealed that recombinant AS O(-subunit isoform 1 was inhibited
by L-tryptophan. However, when the concentration of chorismate was increased, the inhibition effect
of L-tryptophan on feedback reaction was decreased. These results may imply that the substrate

concentration is influential in the feedback inhibition by L-tryptophan.



