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ATGGAGGAGAGTTTTTGGTTGGTAGCTGCTACTGTTCTAGTAGTCTTTGTAGTAGCAAAACTACTGTTCAGG
AAATCATCTTCTATCTCTACAATGGAATGGCCAGCAGGTCCAAAAACACTACCCATCATTGGAAACCTTCAT
CAATTAGGAGGAGCAGCTTTACATGTTGTTTTAGCAAATCTTGCTAAAGTTTATGGAAGTGTTATGACGATT
TGGGTAGGTGCTTGGCGCCCGATGATCGTCATAAGCGACATCGACAAAGCGTGGGAAGTTCTTGTTAATAA
ATCATCTGATTACTCTGCTAGAAGTTTGCCTGAAATTACTAGAATCATCTCTGCAAATTGGAAGAACATTAT
GACTTCTGATTCTGGTCCTTTTTGGCAAAACCTAAGAAAAGGTCTTCAAGGTGGTGCCTTATCTCCTCATAA
TGTCATGTCTCAATATCAATTGCAAGAGAGAGATATGCAAAATTTGATCAAGACCATGCGCGTCGAAGCTT
CTAAAAACAATGGGAGAATAAAACCTCTTGATCATTTGAAGCAAGAGACGGTTCGATTATTGAGTCGACTT
ATCTTCGGCCAAGATTTTAATGATGAGAAATTGGTTGTTGGCATGCACCATGCGCTCGACGATTTAGTACGT
ATAAGTGGGTACGCTAGTCTTGCTGATGCTTTCAAAGTCGCTGAAAATTTACCAAGTCACAAGAAATCGAT
CCGCGAAGTTCACGAATTGAAGAGACGCGTCGAAAACCTGGTACGCCCACATATCGTTTCTAACCCTCCTA
CCAACACTTACCTAAATTTTCTTCTATCTCAAAATTTTAGTGAAGATCTTATAATCTCTGCAATTTTAGAAGT
TTATGATTTGGGTGTTGATAGTACTGCATCAACAACTGTTTGGGCACTTACATTTTTGGTAAGAGAACAAAA
AGTTCAAGAGAAGCTTTATCAAGAAATCAAGAACTTAACTGGTGGAAGATCAACAGTTAAGGTTGAAGAA
GTAAGTAAGATGCCCTATTTACAAGCTGTGATGAAAGAAACAATGAGGATGAAACCCATTGCTCCAATGGC
TATCCCTCATACAGCTGCAAGAGAGACTTCATTAATGGGGAAGAAAATTGATAAGGGTACAGTGGTGATGG
TGAATCTTTATGCTATTCATCATAACCCTAATATTTTCCCTGAGCCCTATAAGTTCATGCCAGAGAGATTCTT
GCATGGTGAAGAACAAAATGGTGGTAATATTAAAGAAATGGAGCAATCACTTTTGCCATTTAGTGCTGGAA
TGAGAATTTGTGCAGGGATGGAATTAGGGAAACTTCAATTGGGTTTTGCACTTGCAAGTTTAGTGAATGCA
TTTAAATGGGAATGTGCTGCTGATGGGAAATTGCCTGATTTGAGTGAAGATCATTGTTTTATTCTCTTGATG
AAGAATCCACTTGAAGCAAAAATTACTCCTCGCACCCATTAA
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Abstract

Plants are the main sources of secondary metabolites with high medical value. The most
important member of these valuable compounds are alkaloids with the different drug
purposes. Concerning the limited production of some of these metabolites in the plants, these
medicinal compounds can be produced naturally and commercially with the identification and
transfer of alkaloids-producing enzymes corresponding plant genes to the microorganisms as
an alternative method. In this way, the characterization of the corresponding genes is the first
step. Among the different enzymes involved in the alkaloid biosynthesis, the cytochrome
P450 enzymes play an important role. Due to the endoplasmic reticulum (ER) localization of
these enzymes and their glycoprotein characters, they cannot be expressed functionally in the
standard bacterial systems. Consequently, the heterologous expression aimed to verify the
enzymatic activity can favorably be performed using the eukaryotic systems, like yeast or
insect cells. Herein, in this study, with employing a phylogenic comparison of cheilanthifoline
synthase sequence of Eschscholzia californica Cham. and comparing the sequence with the
homolog amino acid sequences of Chelidonium majus L. achieved from bioinformatics
databases, six cytochrome P450 enzymes responsible for cheilanthifoline synthase in
Ch. majus were identified. To prove the efficacy of these enzymes practically, their genes
were cloned into the pPIC3.5 vector. Then, these recombinant vectors were transferred to the
yeast cell (Pichia pastoris) and the scoulerine alkaloid was given to its media. Finally, the
cheilanthifoline alkaloid microbial production by P. pastoris containing the recombinant
plasmids was evaluated by LC-MS. The results of the present study indicated that among the
enzymes genes cloned and introduced to the yeast host, only the Contig8931 enzyme had the
cheilanthifoline synthase activity.
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