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Abstract: Cytochrome P450 (CYP450) is a kind of superfamily oxidase containing heme, which is distributed
in various aerobic organisms. They are widely involved in the biosynthesis of terpenoids, alkaloids, flavonoids,
fatty acids, etc. In this study, the full-length cDNA sequence of a P450 was cloned by reverse transcription-PCR
(RT-PCR) and rapid amplification of cDNA ends (RACE) technology, with the specific primers that designed
according to the sequence of a transcript annotated as P450 from the Aquilaria sinensis (Lour.) Gilg transcriptome
database. The tissue expression and subcellular localization were also studied. The full-length cDNA of the cloned
P450 gene is 1 920 bp, with 88 bp 5'-untranslated region (UTR), 344 bp 3'-UTR and a 21 bp polyA tail, and 1 488 bp
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open reading frame (ORF), encoding 495 amino acids. Sequence alignment revealed that the protein belonged to

CYP71D family of cytochrome P450 family, and named AsCYP71D]1. Tissue expression analysis indicated that

AsCYP71D1 was mainly expressed in stem. Further subcellular localization of onion epidermis showed that

AsCYP71D1 was expressed in cytoplasm, nucleus and cell membrane. This study will provide a foundation for

further research on its function in agarwood sesquiterpene biosynthesis.

Key words: Aquilaria sinensis; sesquiterpene; cytochrome P450; gene clone; expression analysis
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Table 1  Primers information. LD-PCR: Long distance-PCR;
qRT-PCR: Quantitative real-time PCR

Purpose
5'/3'-RACE
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UPM-S: 5'-CTAATACGACTCACTATAGGGC-3'
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Figure 1 Amplification and detection of AsCYP71D] rapid-amplification of cDNA ends (RACE) and open reading frame (ORF). A: Product
of 5’ race (M-DL2000 DNA Marker; 1-the first PCR product; 2-the nest PCR product); B: Product of 3’ race (M-DL2000 DNA Marker; 3-
the first PCR product; 4-the nest PCR product); C: 5-Product of 4sCYP71D1 ORF
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Figure 2 Alignment of the deduced amino acid sequence of AsCYP71D1 with CYP450s from other plants. Black shading indicates amino

acid identities, red and blue shading indicates amino acid with different similarity. The conserved domain of AsCYP71D1 protein are shown

with red boxes
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{ CYP71D9  Prunus persica XP007214004.2
CYP71D9  Prunus yedoensis var. nudiflora PQM33657.1

CYP71D11-like Prunus dulcis XP034212939.1

CYP71D9-like Mangifera indica XP044463342.1

{ CYP71D11 Citrus clementina XP006452553.1
CYP71D11 Citrus clementina XP006421138.2

CYP71D11-like Ouercus robur XP050246566.1

,— CYP71D1 Agquilaria sinensis OP581932

S CYP71D10 Manihot esculenta XP0216032672.2

CYP71D10-like Pistacia vera XP031253327.1

{ CYP71D10 Camellia lanceoleosa KAI8010944.1
CYP71D10-like Camellia sinensis XP028065313.1

CYP71D10 Camellia lanceoleosa KAI8008235.1

{ CYP71D10-like Camellia sinensis XP028121781.1
CYP71D10 Camellia lanceoleosa KAI8007706.1

CYP71D10 Theobroma cacao EOY12081.1

Figure 3 The phylogenetic tree analysis of AsCYP71D1 and other plant P450 proteins by Maximum Parisimony method
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Figure 4 Tissue expression profile of 4sCYP71D1

Figure 5 Construction of transient expression vector AsCYP71D1-
pANS580. A: Bacteria liquid PCR of AsCYP71DI1-pAN580; B:
Double digestion of AsCYP71D1-pANS580. M1-DL5000 Marker;
M2-DL15000 Marker
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Figure 6 Green fluorescence of onion epidermis transformed
with transient expression vector. A: Overall view of subcellular

localization; B: Detail of the subcellular localization
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