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Abstract: Objective To clone the cytochrome P450 gene, StCYP80G, involved in the benzylisoquinoline alkaloid biosynthetic
pathway in Stephania tetrandra, and to characterize the gene by bioinformatics analysis, expression vector construction, and tissue-
specific expression analysis. Methods Specific primers were designed to clone the gene sequence of Sf{CYP80G encoding protein
from cDNA of S. tetrandra. Online bioinformatics tools were utilized to predict the molecular characteristics of St{CYP80G protein,
including its structural domain, physicochemical properties, and transmembrane regions. Multi-sequence alignment and phylogenetic
analysis of amino acids were performed using MEGA 11.0. A recombinant plasmid with StCYPS80G gene was constructed using
homologous recombination. The relative expression of the gene in different tissues was analyzed by real-time fluorescence quantitative
PCR. Results The open reading frame of StCYP80G gene was 1 458 bp in length, encoding 485 amino acids, and the relative
molecular weight of protein was 54 770. It was predicted that StCYPS0OG gene has a conserved CYP450 domain, including a
transmembrane domain, and possibly localized in the endoplasmic reticulum. Amino acid sequence alignment and phylogenetic
analysis revealed that SfCYP80G had high homology and consistency with CYP80Gs from Nelumbo nucifera (NnCYP80G) and
Laurelia sempervirens (LsCYP80G), suggesting StCYP80G had functional similarity with these two sequences. The expression of

StCYP80G was significantly higher in leaves compared to roots. Sequence analysis of the plasmid confirmed the successful construction
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of the recombinant plasmid pESC-Leu-StCYP80G. Conclusion

The successful cloning, bioinformatics analysis, recombinant

plasmid construction, and tissue-specific expression analysis lay the groundwork for further functional research on StCYP80G in the

benzylisoquinoline alkaloid biosynthesis.
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Fig. 1 PCR results of StCYP80G gene
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Fig. 2 Conserved domain analysis of StCYP80G protein
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Fig. 3 Hydrophilic and hydrophobic prediction of
StCYP80G amino acid sequence
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Fig. 4 Prediction of phosphorylation sites of SICYP80G

protein
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Fig. 5 Prediction of signal peptide of StCYP80G protein

R AHRLE AL T AREPE . ThRESEMI%
27, @it Plant-mPLoc 7EZRFMFTN SICYPSOG &
AR e AL, HEMNZEE AT Re A T A L.
3.2.4 StCYP80G IS iR My il 2 s bt
X & & A FA T Res i g X 3k, HAES
&3 B A 25 D RERS, TMHMM 2.0 Tl 2%
P R AE R 45 B R, SICYPSOG 7E5 2~20 fif
AR IS — MERX (E 6),

325 StCYP80G #HH il =kestt st &H
JiR RS TN AT S e Th R 5 = s it ST it
HHESE, XA SOPMA 4-#7 StCYPS0G & H -2

12
1.0
08

= 06
04 B AR AU

0

0 100 200 300 400
7 £5/bp

6 StCYP80G &R R XM
Fig. 6 Prediction of transmembrane region of SfTCYP80G

protein
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Fig. 7 Secondary structure prediction of StCYP80G protein
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Fig. 8 Tertiary structure prediction of Sf*CYP80G protein HEN BT CYPSOG W%
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Fig. 9 Homologous alignment between StCYP80G amino acid sequence and CYP80G amino acid from other species
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Fig. 10 Phylogenetic tree of StCYP80G amino acid sequence
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Fig. 11 Relative expression level of SfCYP80G in different
tissues of S. tetrandra
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