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Abstract: Codeine-O-demethylase (CODM) is a key enzyme in the biosynthesis of codeine and morphine. In
this study, CODM gene sequences were cloned from Papaver somniferum and Papaver rhoeas, and were compared
with each other by sequence alignment and bioinformatics analysis. The results showed that there were three geno-
types of CODM in Papaver somniferum and five genotypes of CODM in Papaver rhoeas. Bioinformatics analysis
showed that all CODM proteins had no signal peptide sequence, and these proteins were predicted to be non-secre-
tory proteins, belonging to the Pcbe supergene family. Although the amino acid sequences of CODM in poppies are
the same, the expression levels of CODM in different poppy resources are significantly different. It is speculated
that the variation of transcription level of CODM may be related to its non-coding region sequence, which lays a
foundation for further research on the synthesis and regulation mechanism of alkaloids in poppies.
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Table 1 Primer sequences

Primer name Description Primer sequence (5'—3")
2001 CODMout.F1 AAAACTGGTAGGGTAAGC
2002 CODMout.R1 GAATAGAACTGCGAGAAG
2003 CODMin.F2 TGAATCGGAGGACCAAAG
2004 CODMin.R2 GACCCAAACAGAGTCTTACA
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Figure 1 Clustalx W analyses of CODM proteins from Papaver somniferum and Papaver rhoeas
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Figure 2 Predicts secondary structure of CODM from the amino acid sequence. A: CODM.n; B: PrCODM.4; C: PrCODM.5. -Helix; - Turn; -Sheet;

-Coli

A: CODMn

B: CODM.4
Figure 3 Predicts tertiary structure of CODM from the amino acid sequence
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Figure 4 Phylogenetic analysis

of CODM proteins from plants
using NJ method
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Table 2  Transcriptome data of CODM genes from different

poppy resources

Sample number Description FPKM
1 Contains morphine, codeine 0.2150
2 High levels of morphine and codeine 0.484 1
3 Trace amounts of morphine and codeine 0
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