¢ # % Chinese Traditional and Herbal Drugs 35 48 % 25 5#i 20173 A + 971

T UE FPS 2 X B9 5e b2 R E A YR i B B0 i E T 52

B, AT, RAW, TE4 AR el
1. W7 BB A AR 5T, Wi T3 315100
2. WL 9T, Wil Bu 310023

W OE. BRY iR BRI SRR AW (Farnesyl pyrophosphate synthase, FPS) FE[K, Jfxf Hk ik w5 EWmif &
M A SRMEEAT 0T, LARTT FPS ZEDRIAEHT DUBEE Wi ARSI R o 4B . A3k ABFFUR A RACE HiAR e
Bt I DURE FPS SERI A KP4 LA DURESent . SEr b RUERE I 3 A S 6 AL 10 ANASIRIR B 1 W8 25 1 4 kL
KA RT-qPCR Al HPLC-ELSD AR 4351l 52 T FPS 2 FZRIA 540 (Wi MR ZERW N 23 Wi, HxT T4 C
PEOYHT. £55R  FPS B[R cDNA JPHI4 K 1629 bp, JFIIEAESN 1 056 bp, 4ihd 351 AN FEMR; 3 AN ILEE S FPS
BERA G e RS EHAERE, el E i, OOV, RERE RS FPS JEFFIA T L E Y hEAE ¢
PES T s, R AP A, FPS JERFRIATE LW R, Wil 22 S HAH B IEA SN CGHXRES 50
0.289. 0.613, 0.427. 0.622), {HAEFEH FFF, ZHICHEHXTEAE (0.054. 0.236); Femt. SEm-FFAHERE 3 ASFFA R4
2 FPS RN R 1 5 Wi B LA (AHCER S 308 0.057. 0.476, 0.085. 0.495, 0.375. 0.432). #it K7t
9 Tl T DURE FPS 22K 4 K51, FPS K2 5 T Wi DR EMB 00 & AR g 2

KRR W DLRE; FPS B[ JEERE: AWhk: MM Rl

hESES: R282.12 XERFRERD: A XEHS: 0253 -2670(2017)05 - 0971 - 08

DOI: 10.7501/j.issn.0253-2670.2017.05.022

Cloning of FPS gene and its role in regulation of alkaloid synthesis in Fritillaria
thunbergii
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Abstract: Objective Farnesyl pyrophosphate synthase (FPS) gene of Fritillaria thunbergii was cloned and the correlation between
the expression content of gene and alkaloid accumulation was analyzed to explore the role of FPS gene in the regulation of alkaloid
synthesis and metabolism. Methods In this study, the new bulbs and different tissues of Fritillaria thunbergii varieties “Narrow leaf”
“Broad leaf” and “New Meiyuan” were used to clone the full-length sequence of FPS gene via RACE technology. RT-qPCR and
HPLC-ELSD technology was used to determine the expression of FPS in 10 different developmental stages and the content of alkaloid
(Peimine and Verticinone), respectively. Finally, the correlation was analyzed. Results The full-length cDNA sequence of FPS gene
was 1 629 bp. Open Reading Frame (ORF) was 1 056 bp and encoded 351 amino acids. Among them, the tissue specific expression
trends of FPS gene were same, flowers had the highest expression level, followed by the new bulb. The results of correlation analysis
showed thatthe content Peimine and Verticinone had significant positive correlation with the expression level of FPS gene in “Broad
leaf” and “New Meiyuan” (The correlation coefficients were 0.289 and 0.613, 0.427 and 0.622, respectively); FPS gene expression
and alkaloid content in different tissues had a positive correlation (The correlation coefficients were 0.057 and 0.476, 0.085 and 0.495,
0.375 and 0.432, respectively). Conclusion The full-length sequence of FPS gene was successfully cloned in this study. The FPS
gene involved in the regulation of alkaloid synthesis and metabolism.
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Fig.1 Gene cloning of nucleotide sequences of FPS
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Fig. 2 Comparison of amino acid sequences and construction of molecular phylogenetic tree of FPS gene
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Fig.3 FPS gene expression analysis in different tissues of Fritillaria thunbergii
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Fig. 4 Expression of FPS gene in new bulbs at different developmental stages
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Fig. 5 Contents of alkaloids in different tissues and at different developmental stages of F. thunbergii new bulbs
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Table 1 Correlation coefficient of FPS gene expression with alkaloid content in different tissues

aifl FPS BERFRAR/MI NI F &  FPSERERBEMI N LFEE  FPSEMNRKAE/MAME WINHERMNLHEE
Pe - 0.057" 0.476"" 0.401" 0.390"
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Bkt b 0.375" 0.432" 0.406™ 0.913™""

RS BB AR 0.3 LU LA R, T0.3~0.5 RS, ™

0.5~0.8 WML, 0.8 LR BEMAE, FH

* The absolute value of correlation is below 0.3, which means no linear correlation; 0.3—0.5 means low correlation; 0.5—0.8 means significant

correlation; Above 0.8 means very significant correlation, same as belows
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Table 1 Correlation coefficient of FPS gene expression with alkaloid content in different developmental stages of new bulbs
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