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Cloning and expression analysis of farnesyl diphosphate
synthase gene in Fritillaria cirrhosa

LI Rui, CHEN Xiaoyi, ZHANG Yang, ZHANG Tiantian, ZHAO Qi~

(' College of Pharmacy and Biological Engineering, Chengdu University, Chengdu 610106, China )

Abstract: In order to explore whether Fritillaria cirrhosa farnesyl diphosphate synthase gene( FcFPPS) plays some role
in the metablic processes for synthesis of sterioid alkaloids and synthesis of terpenoids, in this study, Open Reading
Frame (ORF) of FcFPPS was cloned via PCR method based on RNA-Seq. Some bioinformatic methods and softwares
were used for the gene structure and function analysis. Quantitative real-time PCR (qRT-PCR) was used for the analysis
of gene expression between wild and regeneration bulbs. The total alkaloid content of wild and regenerated bulbs were

measured by decoction method. The result showed that the FPPS ORF was 1 059 bp, encoding 352 amino acids. NCBI
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Blast x search results showed that FcFPPS had the higher amino acids similarity to the corresponding proteins from llium

longiflorum, Ornithogalum longebracteatum and Cymbidium goeringii. The identities of FcFPPS were more than

85%. The prediction results of FcFPPS protein secondary and tertiary structure showed that the FcFPPS protein was

mainly composed of o helix. The FcFPPS qRT-PCR results were in parallel with the physiological data of accumulation

of alkaloid, both showed higher alkaloid accumulation in regeneration bulbs than wild bulbs. These findings suggest FcF-

PPS may be a biological functional protein induced by qRT-PCR combination, which establishes a theoretical foundation

for the improvement of the alkaloid content by the genetic engineering.

Key words: Fritillaria cirrhosa, farnesyl diphosphate synthase, cloning, bioinformatics, gene expression
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Bl 2 FeFPPS S B FPPS SRR T 4 LLXS 4347
Fig. 2 Amino acid sequence alignment of the FcFPPS with FPPS from other plants
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Fig. 3 Phylogenetic tree of FcFPPS protein in Fritillaria cirrhosa and FPPS protein sequences in other plants
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Fig. 4 Tertiary structure analysis of deduced FcFPPS protein
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Fig. 5 Expression level changes of FcFPPS in

wild and regeneration bulbs
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Fig. 6 Total alkaloid contents of wild and regeneration

bulbs in Fritillaria cirrhosa
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