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expression of two key enzyme genes in biosynthesis of Atractylodes lancea
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Abstract: Objective To explore the effect on the accumulation of medicinal compositions B-eudesmol, atractylon, atractylodin and
key enzyme genes 3-hydroxy-3-methylglutaryl coenzyme A reductase (HMGR) and farnesyl pyrophosphate synthase (FPPS)
expression in biosynthesis of Atractylodes lancea under copper stress. Methods Under copper stress, the expression of key enzyme
genes HMGR and FPPS in 4. lancea was determined by real-time fluorescence quantitative PCR; the content of three medicinal
components in A. lancea were determined by HPLC; The correlation analysis was performed with SPSS, and DPS software for grey
correlation analysis. Results When the copper stress concentration was within 100 mg/kg, the expression of FPPS and the content of
atractylon in the rhizomes of 4. lancea increased slightly. However, when the copper concentration continued to increase, the
expression levels of HMGR and FPPS and three medicinal components content of 4. lancea showed a different degrees of downward
trend. The expression levels of HMGR and FPPS were positively correlated with the content of B-eudesmol, atractylon, and
atractylodin (P < 0.05) under copper stress. Grey relational analysis showed that the content of f-eudesmol and atractylon in the
rhizomes was significantly correlated with the expression of HMGR and FPPS of 4. lancea under copper stress. The expression of
FPPS gene had the larger contribution on the composition of f-eudesmol and atractylon. However, the correlation between the content
of atractylodin and the expression of these two key enzyme genes was relatively small. Conclusion This study clarified the change

regulation of two key enzyme gene expression and the content of three medicinal compositions, and revealed the relationship
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between B-eudesmol, atractylon and HMGR and FPPS, the key enzymes in terpene biosynthesis of A. lancea under copper stress. It

contributed to the further study of the molecular regulation mechanism of the synthesis of medicinal constituents under copper stress

and provided a theoretical basis for improving the quality of 4. lancea.
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FEf S EARIE T/ 5 R 25 K5 2556 R
PR LR IE, Zep PR KBRS SE R
HEEARECAFRFHEN T B AR Atractylodes
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Table 1 Primer sequences of QRT-PCR

I Kol (5-3) 7B bp
EF-la  IEF] ACCAACTGGGTTGACAACTGAAGT 64
X I7l AGCCTCGGTAAGGGCTTCAT
HMGR IEF] AAACAACATAAATCCGGCGAACT 61
X I7l AGGCGTCGATGGCTTITG
FPPS  IEF] CTGCCCTTGGTTGGTGCGTT 206

R [1 TTCTTGGGACATGGTTGCGA

2.5 ELAPRAEE PCR 74

KH qRT-PCR &7 &5 & 7500 4 qRT-PCR {3347
qRT-PCR F1¥, SAFERER 3k, RH 274 %0
W IR, AN[RIE AR P B DGR RE DR () 2 i B LA R
AR ZE R F Ik B AT o SN 2R N K 3.6 L,
2 X Power qPCR PreMix 10 uL, 1E[F5IPF1 A 514
% 2uL, 50XRox Reference Dye 0.4 uL, cDNA &A%
2uL, SJ3L20pL. RMFREFA 94 CHIALTE S min,
94 ‘CAME30s, 62 CiBk30s, 72 ‘CHEfH40s, 45
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26 FEAR3 %¢%§‘Iﬁ£ﬁﬁ’]iﬂli
2.6.1 SOFMEARVARIHI A KSR PR Bt A
REAFAE AR G E, BEREERT,
Pl 1) B R EE 3304 0.304 0.290+ 0.153 mg/mL
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Table 2 Mobile phase composition for gradient elution

i 18] /min LIE% 0. 1% B K I/ %o
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1-atractylodin 2-B-eudesmol 3-atractylon
1 RANESR Q) MEBHETFERERXR B)
HPLC &
Fig. 1 HPLC of mixed reference substance (A) and trial

products of A. lancea under copper stress (B)
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Fig.2 Relative expression of key enzyme genes HMGR and FPPS of A. lancea under copper stress
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Fig. 3 Content of three medicinal ingredients in A. lancea

under copper stress
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3.3 {AMNBTFEARXRBERRLIES 3 WA
WA & ERMEX S

WG T EARRZE T SR HMGR Al
FPPS KikB Y B-tHHEE. ARG AREK S EAMH
FAE M A IR AR 3, R B PME ~ HMGR 2
HRIE RS 3 MR E2EFIEM K, H
5 B-AEMEE . EARE MRV R T EARE, M
FPPS RN FRIE &5 RN & & 2% A
K, 5P, eARRNEEEEFE LMK, H
5 B-Fm . eAREIARRIEE R TFERER.
R3 EMETFEARREDXREBERREES 3 WA
B EERAXN
Table 3 Correlation of key enzyme gene expression and

three pharmacodynamic components in rhizome of 4. lancea

under copper stress

2Ry HRA
HMGR FPPS
B i 0.916 0.914"
5 AT 0.912° 0.943"
TARE 0.852" 0.843"

TR (P<0.05), THEMREE (P<0.01)
“correlation is significant (P < 0.05); ~correlation is very significant
(P<0.01)
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R RBNEY). X 2 MR RRIA R S5
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BARERMA K TTRRA K

*4 AHETHFERREDXREEERAES 3 WA
B EEREXKE

Table 4 Grey correlation degrees between key enzyme gene
expression and three pharmacodynamic components in

rhizome of 4. lancea under copper stress

SR IR IRER
HMGR FPPS
- 0.640 1 0.705 6
AR 0.623 8 0.699 3
TARE 0.589 2 0.623 1
4 g
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