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Abstract: Farnesyl diphosphate synthase ( FPPS), a key enzyme for terpene biosynthesis in patchouli mevalonate
pathway, catalyzes isoprene pyrophosphate (IPP) and dimethylallyl diphosphate pyrophosphate (DMAPP) into farnesyl
pyrophosphate. In order to study the molecular mechanism of terpenoid synthesis pathway in patchouli, this study
obtained the ¢cDNA sequence of the FPPS gene by reverse transcription, and used bioinformatics softwares to predict the
physicochemical properties, structure and function of the protein encoded by FPPS. The resulis were as follows: (1)
The open reading frame of the sequence is 1 050 bp in length and encodes 349 amino acids. The predicted molecular
weight of the expressed protein is 40 KD. The isoelectric point of the protein is 5.43. And there is a domain involved in
the synthesis of isoprene compounds. There is no signal peptide in the protein, and its subcellular localization is in the
cytoplasm. Phylogenetic analysis showed that the amino acid sequence of patchouli FPPS is closest to the amino acid
sequence of Salvia miltiorrhiza and S. japonica. (2) In order to study the expression of FPPS protein, the effects of
different concentrations of isopropyl-B-D-thiogalactoside on the expression of the fusion protein were examined. The
results indicated that fusion-expressed protein was present in the form of inclusion bodies. And there was no significant
differences in the expression of protein induced by four concentrations of IPTG. (3) In order to study the effects of
methyl jasmonate ( MeJA) on the expression of FPPS, this experiment used fluorescence quantitative technology to
analyze the effects of 0.10 and 0.25 mmol - L' MeJA on the expression level of FPPS gene. The results found that the
expression of FPPS gene after 0.10 mmol + 1" MeJA induction was first increased, then decreased, then increased and
then decreased. However, after 0.25 mmol - L' MeJA induction, the expression of FPPS gene tended to decrease first,
then increase and then decrease. It is speculated that high concentrations of MeJA have an inhibitory effect, and low

concentrations of MeJA have a promoting effect. This study lays the foundation for the research on terpenoid synthesis

41 %

pathways of patchouli and provides a theoretical reference for subsequent gene function verification.
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IR A KIE T IRIE A (Lamiaceae ) Hll 8% # )&
( Pogostemon Desf.) {4 ]~ 22 7 ( Pogostemon cablin)
(R b, b, A L T P DX AU i b DX 34 A
REE W TIRT 2R R BN & R RIE, W T
WFHEW B A, B, )RS A UE N —Fh 2y
FIAEY), Rl Sy —Fh e . R IS A
140 ZFh A5 PR T, Horp B 45 i 21k B W 6
T I ( Mallappa & Uma,2015) , & H T 2 i AR A1
J1 2 P B AR, Bl R A R s B R
PR AT YRR ( Albuquerque et al., 2013;
Rocha et al., 2018), J ZE&HFBAE N /M
BNy Z— Rz T A KRt i i =B
ML A (Paul et al., 2010) , AT 4R A2 BERY
{26 R R LA %) ( Blowman et al., 2018) , iT4F
B ) M AEA W47 4, B2 245 F i Bl AT
AP XS TRE R I oK H a5 50, PR, B A A
HEAEY G 7 FALH], 8 & T Fw A R
SRR R A RS e, A R

S N R S AT PP ST AR SR 3 )
J&T E KM Z 505 16 E K, 7 s
R B S XU AR B (2 3X) , e 2 55
FEER S 0 0 X T Z 0%, I R

B S A2 SV ) [R]— ) (X)), A R B R
g, e IR R G R R R s
FHEEIEAEG, JB T 2 R B A E K
W, AL H AR TN BL ( DMAPP) B2 (C5) 1Y 1%
SRS I I T BEIR (C10) AR N il 21 S T M
FE(IPP) Z#EMR (C5) , AE ik Je FE B W R (FPP)
B B-5 # 1k (C15) ( Kellogg & Poulter, 1998;
Thulasiram & Poulter,2006) . FPPS 285 1% /&
WA WA A Y0 53 3 5 A T E W& i &
B, Bk, —H FPPS IG Mo &5 M i e A8 S T
TR IR G W R B K 25 S Al it 1) 45 -k
B W53 St fE e AR AR AR, DT 52 M 21T iz 2
Yk, 0T LA FPPS 7638 55 15 — AR i o8 75 v
EEZEXFEEMMEM, FPPS BT AR
I (R SRR AN | A 2T 4 40 AR K T A S 01
S HRAER . FPPS 78 BUET 4E 40 g v () 1 ek
WHEINT Ras 755 8 (A 0L SAEE R, 805 40
Ja&h Ras/ ERK 155 (I ZER S ( John et al., 2002) ,
FEZ5 5L T T, FPPS B AT 72 24 259 - & 1 o 1
HUFR, Beek et al.(1999) i i 76 4= L {# Fl C14 5
10 H PR ICIR |, S 1M ik A B T A P 0 TN B A
R, IEW] T FPPS J& & AR BURERR E NBps 1Y 40 A N
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bR, FEXT FPPS il 2 RE B IR AGE T, Ok 2
IREWAZHT KA B2 4 e AR 2 i WF A A 7 b iy
YERL, ATy B iR Ak T ik

FRATIR TR 00 BRR Z5 48 Ry R G, SRR F IR 48
i FERAL = AR AP 5 W A A AR N B N TR 5
O35 AEREAET RS A A PO L
BT J7 1 A % B AR ] (Fung et al., 2004)
— s LR, 2] R IR DR O HG A% D 1 R ) 1
£, AT LLMAH ) 00 S AL i AR P, DT 52 B
R B3 0015 5 A% S FAEL) ] B 45 8 A2 UL (A f ™
#,2004) . FRATER H G AAE YR G #E— 2L gk
i IR AR | AR AFTR 14 7 A 23 O [R] R 288 i v A=
PR =W E Y B B, AN A= W asUe T T S
EACHI AT BT R Sk G W T R A
s AE YA . > B NS S AR I AR W R
TR SR R, AT 2R 48 R e B 2 5 3 B
M AR — R I BE T8 b, AEFTRR BN 2
X— AT DY) (Kessler et al., 2004) , Thaler
(1999) % B FH 2R 1 g Ak B 3oF %) 00 B0 AE MR A5 K 1 )
TR e oS HIN AE—E R EE AR TR dup A
H WA A B E 2R, Ozawa et al. (2009) 1 Zhou et
al. (2009) A 5% & B A - AR bR A 28 28 S 0 R Ak 21
J& RESE RGOS 245 & Wy , DT 5 L5 4 B M 0 R4
T 2R | R R A5 A

SRATR W R 115 o 1% 3 2 AR W 45 % P ) o
FROBG I, A% 2 il 28 Ak 5 W =2 % TR P W o Y 2
IR G , T J BE AR IR M A R R s AL S )
1) F R BT, R, B 5 S AT IR R R R ik )
SRR L DA ) R IR 45 % T4 78 5 10 2 W R A
HE ) Z IR1 (A 515 T KA ) e B H0 e 3 (0 AL
BAEZEEH,

KRB ZER ) FPPS 3 47 FE ke, 2R H
Jo&e vi MR pET-32b-FPPS JFA% Rk Bk, AT
JFAZE AN R TR X FPPS T A W5 B2y
Br s 55 B[Rl i ) 2206 7€ B PCR BRI 58 5 H R
FEEXT FPPS HE R A 1w 1520, LU i — 20 ot
T RER DA AR W) R A B SR R P TR X
FPPS W45 2 IR L B9 & S Al

1 AR S 5 R

1.1 EEMR
JCRER MR AP IECR A R SN T, B AR R

JUIREGRE I 2 v 2 2 B TR, 28 X R AT R B A
FENTEIE BRI S B8 M Y ) 4 & ( Pogostemon
cablin) .
1.2 E#k

K HT T IR %2 45 DHS« 25 1 R 15 T B BL21
(DE3) ¥y 7 b 5t 1 93 1 B AR 4 5 A B 4 BR
YN8
1.3 X AK

1088 B F K7 CP214 (B8 35 X g8 A4 PR 2>
) s SO G T (K5500P1us, b 5% 3L L
Bk A R A F); PCR AL T100 ( Bio-Rad
Laboratories, Inc) ; B3k 4 DYCP-31CN (JbL 5{ /N —
PR ECA PR D) 5 BEIR AR X Tocan320 (L
SR FHEA R A ) 5 OV AL BD-BGCI
(T I i T A R BRA A ) 5 ¥ VR O AL
3K15(SIGMA) ; fH 7 K QYC-200 ( b ¥ 4 ¥ 5L 55
W AR A A ) %k % & PCR Y ( Biorad
CFX96) ; 4 it % 4% ( SONICS VCX750)

{7 . TRIpure Reagent (b5t 54 YR A
BR/AF]) 5 FastKing — 4 7% RT-PCR 7 & ; BAg A
(Biowest 22 1)) ; DNA i fb [aICil50 & Bk /it
# & ; pGM-T Fast ligation kit ( KA AL A RA
7) ;SYBR® Green Pro Taq HS TR A qPCR 5
& Evo M-ML V RT {5 & (3CRHmAEY)) ;6xprotein
loading buffer ,Blue Plus Protein Marker ( b
HEYIHE AR RAT]) s pET-32b JiTk  SE JC4% v B
41253857 £ . DL2000 Marker , ExRed % fi2 L vk 4 A}
(At B PR A: Py B R A BR A D)

2 F &k

2.1 JTEE S RNA HRE

2 1 TRIpure Reagent {71 & 1500 542 RNA
H A FastKing —#57% RT-PCR A7 &5 2] cDNA ¥4
TENHEAT 1% Byt B W VR e B Uk 25 5, VDI Il © 1Y
F B, IEIE cDNA RV BEFIZIRE  -20 CIRFE
2.2 FPPS EEK T-A R[E

1 pGM-T Fast ligation A & UL A5 31T T-A
b, A DHSa BZ A4S , 514 FPPS-F .
ATGGCGAATCCGAACGGAGC, FPPS-R : TTATTTCT
GTCTCTTGTAAATCTTGCC #F 47 W ¥ PCR % %€,
B PH M e it TR VAR ok A R AP R 2 G R &
PEIUTARL AN e B % 2 B | WG Ok i SR A
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YR FR 2 w1, F6 4% Bk —20 °C ORAF, DU 7
5 H contigeexpress X 13547 e 50 PR 4%, IF
Blastn #47F %) L X
2.3 T4EEEME pET-32b-FPPS [R1% R L K
2.3.1 FPPS % B #= pET-32b #4k B R A4 69 5] A
FPPS 5[5 PCR W AK & . pGM-T-FPPS 21 5 fir
(100 ng - wL.') 1 pL, 514 FPPS-pET-F(10 wmol -
L')1.25 L, 5% FPPS-pET-R (10 wmol - L") 1.25
pL, PrimeSTAR® Max DNA Polymerase 25 pL,ddH,0
#EZE 50 pL, (514 FPPS-pET-F: ACGACGACG
ACAAGGCGAATCCGAACGGAG, 51%) FPPS-pET-R:
AGGGGTTATGCTAGTTATTTCTGTCTCTTG )
pET-32b # {& PCR JZ I /& & : pET-32b #i {&
(60 ng » pL") 1 wL, 514 pET-F (10 wmol - L)
1.25 pL, 51 % pET-R (10 wmol - L") 1.25 uL,
PrimeSTAR® Max DNA Polymerase 25 pL, ddH, 0 #b
JEZE 50 wL, (514 pET-F: GAGACAGAAATAACT
AGCATAACCCCTTGG, pET-R : CGTTCGGATTCGCC
TTGTCGTCGTCGTCGGTAC)

FPPS 3£ Rl pET-32b # 4k PCR v 514 . 95
°CHAEME 3 min, 98 CAEM: 10 5,55 CiE Ak 55,72
CHEM 6 s, 3 35 MGIR; 72 CAIEH 5 min, 7=
Y2 19 B B W BRI P DK 45 7 I D10 e [T, I A il
WP S Al -20 CAEAE4
2.3.2 FPPS A B 5 pET-32b & M AL # 4k 69 ZR 4L
e FE TG 4% s b 70 &5 Ui B X FPPS JE Al pET-
32b PR ARSI T L, IS 5 A DHS o B3
AR AT B B, PR IBCE TR v /N = 8 R e AT
W PCR Bk, FH P v B TR bk 35 77 J5 4 BT hE s 3%
Wp, Wp 25 Pt 5 5 T-A FOREW 7 45 R [
XF, A A H B 25 i AL R 5 HE .

2.4 "EE FPPS EEAHINERIE

3517555 20 C A A R BE /Y TPTG (1.0,0.75 .
0.5.0.25 mmol - L") S FHE A MRIEEN

A3 IEL 50 WL & IPTG 5 S5 88 Big .
TUTE RN IR 25 OBV, A 10 pl 6x 8 (1 L FESE
R, 100 CHNFY 10 min, B 10 wL A5 BEFTHLTK .
HL UK &5k 80 V., 20 min; 120 V,80 min, A HE UK
A4 100 min,

HL Dk 45 oI5 i 25 5 i o 0 e 6 7, i 8
JE TR
2.5 JTESE FPPS EEHEMERZES

K H Expasy 7EZE 50 177 5 X FPPS 45 1) &

k47T — 9 45 #4 Fn B A0 M B O AT o s R
TMHMM 2.0 U 25 1 85 JBE 4544 ; fdi ] SignalP 5.0
LM EHRESSA %%%,ﬁ’:ﬁﬁ ProtComp 9
T A A0 SE A ] SOPMA F0I 2 11 45
F I8 4 1] SWISS-MODEL 75 £& % 4, ik T ] 5
B 71 I FPPS 1) = SR Z5 A R0

FIH MEGA 7.0 B4 F A 52 5% 3845 (19 FPPS
F K] g B 1) 2 FE PR 7 91 AT GenBank [ WAL 53 A9 H: At
MY 61 FhAELYI () FPPS H: DK 4 i 1 & 3L R 7 91 ok
TP H X, IR RGE LB,
2.6 MeJA 3t/ E & FPPS RiZER N
2.6.1 AMH eI AL B30 BRATHE AR A K
RERGH) R, WEEEE PR K LS
FE W3 N7 S 5 B 45, BE ] 45 0.10,0.25 mmol - L
SRR BRI, Y ST A i e b B AR
T 1 h, T 2019 4E 8 A 26 5 9 HITIRBURE, 7351
T0.2.6.,12.24 48 72 h R4l my it fr, A E
TR PR G T -80 CUKFAIRAF .
2.6.2 RNA #42 B & cDNA % — 4494 % RNA
FREUCAT 2.1 J5 % —3, cDNA 55 —#E & AR 5 Evo
M-ML V RT &5 & i B 517
2.6.3 314t A BiE  ARYET R FPPS SEH A
NZ: L 18S rRNA 1 mRNA 591, %1 CmSuite8
WAL PCR 519, 51 BB AE B AR A
FRAFIA W, QFPPS-F; AGGTCCCTAAGGTTGGTA
TG; QFPPS-R: GGAACTCCACCTCATTGAAC,
ZFEH 18S 514 18S-F; TCAACCATAAACGATGC
CGACC; 18S-R: TTTCAGCCTTGCGACCATACTCC,
Ik FPPS N Z 3L HHH 10 pL /& &, RT-PCR
TP AR PE 98 °C,30 s; 781 98 C, 10 s; & 1
53 °C,30 s; ZEff 72 °C, 1 min; & #Eff 72 C,7
min; HE] 3 25 AT 40 DIEI, S N 4G RS il
19 B g Al FL VK 2R AT AL
2.6.4 RAEF PCR AL ZOEER PCR RN H#%
SYBR®Green Pro Taq HS WA qPCR {5 & 115
B IEAT , FEARFIN S HBIE T 3 4147, 7€ 96
LA P HEAT, LA T mL JE/K 2 B R R) A% 45U it
T T A BAE 6 R
2.6.5 KELR TS BIHMKREINER,
il FH 2745 X B i I B HiE R AT A B PR 1Y
Feik gk 2708 Lh A AR BRAL ) ACT = H AR 3k
R CT H-R—FEAR NS A CT {H, AACT =
ARBRZH A ACT-XF BRZLAY ACT, B )5 R SE 1124 5k
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4 SPSS X #5 4 HE AT k2 M b
3 RS540

3.1 JTEE S RNA WIZELS FPPS B cDNA K&K

FEEE] 3 AFATALA0 B RNA S8R AR 4T,
0D260/280 7 1.8, 1% B WHEE A LUK s 18 S
28 S AT IR T, BB B 5 2 S T, AR A 1
J7R o A — 25 2 0 7 S50 & 15 B 19 cDNA i
FFH VK B RTE 1 000~ 1 500 bp 22 [8] 4 T Wb BH 425 1Y
7, R 2 B

bp

2 000
1500
1 000
750
500
250
100

1 RNA BUJRHEBE L B Uk

Fig. 1 RNA agarose gel electrophoresis

bp
2 000
1500

1 000
750
500

250
100

2 cDNA LR BHEE I AL ik

Fig. 2 ¢DNA agarose gel electrophoresis

3.2 &S FPPS EEM T-A &

FEESE T 8RS, #EA7T W W PCR 5 ik FH 1 o
Rt K PHME it AT ok 15 5% 5 B8 BT R IS 36 R AR
YA BRI, 0 25 SR 64T BLAST, 45 5 iR
5 NCBI b HABAE Y () FPPS %A 18 1w VT I B

%3] GenBank , & 5¢5 5 MN326318 .,
33 LT EMERZRIEEK

FPPS 3£l pET-32b AR5 AR I 5 | ff
FH 1% 3516 W5 9k 46 I, 25 2R s FPPS 3 K 7E
1 000~1 500 bp A Bl 2570 , pET-32b # 4Kk F B AfE
5 5004b A7 — 7 M B 5 454, BRIl 3 BRI
S v bE J5 P A DHS o, BRE 8 A B 75 UE 17 1
PCR K, 8 1 #% & #F 5% AL i o, Bk 4
B

bp

15 000
10 000
7500
5000

2500

1 000

250

1 2 3 4

1. DL2000 Marker; 2. FPPS 3[4 ; 3. pET-32b
LA ER B 5 4. DL15000 Marker,

1. DL2000 Marker; 2. FPPS gene; 3. pET-32b
linearized vector fragment; 4. DL15000 Marker.

Kl 3 SIALRRE G B FPPS JEH A
pET-32b ZAEHE Ha Uk ]
Fig. 3 FPPS gene and pET-32b agarose electrophoresis
after introduction of homology arms

3.4 FPPS EAWIRIX

P2t 20 °C 130 v - min™ 4 HINTA A 0,025,
0.5.0.75.1.0 mmol - L IPTG W W HES 6 h #17
g 4R M, pET-32b-FPPS T #k 2 ik 19 & H
JH AL 8 F-FPPS Bl G H L, 4 788 50 KD
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bp

A 1 2 3456 78 910
1500 KD

1000 120

g(s)g 100

250 70

100

1 2 3 45 6 7 8 9

1. DL2000 Marker; 2. 25 #AK B ; 3~9. fil & & 58Ik
(R
1. DL2000 Marker; 2. Empty carrier bacteria liquid;
3-9. Bacterial fluid containing fusion expression vector.
Kl 4 B PCR $iE4S

Fig. 4 PCR verification results of bacterial solution

LA NE S i B AW A EARA7E LER
ik IR DV AR TE A TOLTE . 78 20 C R
W IPTG 55 T ol & Al G R AR R s ik
AMEER.
3.5 A MERES

FPPS R A FF R EHE 421K 0 1 050 bp, 45
349 NEELR . S HAL 61 R FPPS BILRR T
I RSk BWRYL,TERN FPPS AR )T 5
SRR IEIE R FE 2 FUHUR 48028 312 15 51 1Y) 55
GRF I, BRI —3, WG 84% , A1 5 AL A
BEEER R ERHEY R b — K Hfg
PIRAES LA RHE T —25, BARE 6 fis

FPPS F: R 9 hth 1) £ M 5T 1Y 4 F 24 40 KD,
RN R 5.43, FEERRA R, IR YEEFEIR (Asp,
Glu) 5 14.1% , B PE EFEMR (Lys, Arg) 5 11.7% , %
PR (Asn, Cys, Gln, Ser, Thr, Tyr) &5 26% , i
IKEHEMR 7 35.2% , 1 a7 Gl Ak o7 49% , 1F HAL fif 5%
o 41%, Mg R BN 91.89, REa & REH
34.47 FERERHA N WK T 20 h, £ KRG FF 1A
R T 10 h, #0088 F1 T e ke € ., TMHMM
2.0 T 2K 4 A T AN, TG B X sk, fE
PSORT I 7 £ 5544 ¥ 0 SV 200 Jt 2 {7 F 200 JHa ok

SOPMA il FPPS %318 )7 5 S 4 Fh — 2%
g5k, H o BHEE IR A 214 4, 5 &R B
I 61.32% ; 2 S EEEM A LR, A 25 4, 5
7.16% ;B ¥ MASERA 9 4, F AR D
2.58% ; THL B A 101 MEEMRS S, HE K
R B 28.94 %, HAKWNE 7 fis

50
40

30
25

1. % 1 Marker; 2. pET32b-FPPS KX i S 4 #; 3. 1.0
mmol + L' IPTG %% 3% ; 4. 1.0 mmol - L IPTG ¥ Fifl
;5. 0.75 mmol - L' IPTG i % 17 ; 6. 0.75 mmol - L
IPTG i3 ULHE; 7. 0.5 mmol - L' IPTG S I35, 8. 0.5
mmol - L IPTG ¥ SUTIE; 9. 0.25 mmol - L IPTG %S |
¥ 10. 0.25 mmol - L' IPTG i U3¢,

1. Protein Marker; 2. pET32b-FPPS uninduced whole bacterial
protein; 3. 1.0 mmol - L' TPTG induced supernatant protein;
4. 1.0 mmol + L' TPTG induced precipitated protein; 5. 0.75
mmol + L' TPTG induced supernatant protein; 6. 0.75 mmol - L'
L' IPTG

induced supernatant protein; 8. 0.5 mmol + L' TPTG induced

IPTG induced precipitated protein; 7. 0.5 mmol -

precipitated protein; 9. 0.25 mmol + L' IPTG induced supernatant
protein; 10. 0.25 mmol - L' IPTG induced precipitated protein.

5 FPPS 4 /MR A HL Tk ]
Fig. 5 Small expression electropherogram of FPPS protein

f8i ] SMART 7EZ 84 F FPPS [ 4 ) 2
25 R B, 25 5 R IR FPPS A5 — 45 5, £ 5
266 NEILFRTE I, M 39 Z 304 (aa J75) , A HES
HREZEILEY A

fifi ] SignalP 5.0 Wil FPPS % A HA i &
F{5 5 MKk (Sec/SP 11 ) | Tat {5 5 JIK ( Tat/SPI) 8 H
(RERESiINe

K JH SWISS-MODEL %1%} FPPS & H i# 47 [F]
P AR LA S FDS-5 I 444 — vk e Jk A
PR 1 AR5 R (SMTL ID ; 4kk2. 1, AR
75.66% ) MAEAREE 11, F HE FPPS 8 [ = gL 25 H AL
A, GMQE { ( Global Model Quality Estimation) A
0.86( GMQE PEAr X B A 0~ 1, #REE T 1 6/ i Al
Al 5E ) ; QMEAN {H ( Qualitative Model Energy
Analysis) H-0.35( QMEAN {H7E 0 Bff T, 3¢ B AR 7Y
SR SR ST SC 80 450 B A R A — Bk,
-4.0 B LA W B EROR B AL T i A 2% ) N AME
LA AR 3D AAY LA n] 58 T LU T
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56 I Hevea brasiliensis KP677545.2

K2 Manihot esculenta AMN82833.1

I H2 Hevea brasiliensis Z49786.1

K Ricinus communis KT306005.1

filitt 7 2 Chlorophytum borivilianum KM272205.1
H ¥ 5 Lupinus albus U15777.1

BETE Medicago sativa GU361537.1

LW Gynostemma pentaphyllum K1917160.1
| YU Aquilaria sinensis KC708224.1

b K5 Gossypium arboreum Y12072.1
90 b P
ﬁl:%ﬂ'}ﬂﬂ)r% Gossypium hirsutum KU513440

[tk Prunus persica KJ789372.1
99 IWTEEE Malus pumila AY083165.1
99 | TUEERL Pyrus communis KF855953.1
BB Capsicum annuum X84695.1
22 B Lycopersicon esculentum AF048747
4% Panax sokpayensis KT936527.1
60 Wi Valeriana officinalis KP735611.1
22 Wi T Gardenia jasminoides MG811940.1
08 EH#E Betula platyphylla KP729177.1
21 FHEMI Cyclocarya paliurus GU121224.1
52 64 WY Humulus lupulus AF268889.1
04 DR Siraitia grosvenorii K1139983.1
37 W25 Mangifera indica IN035296.1
83 ENHE Tripterygium wilfordii KM058712
[a] %% Helianthus annuus AF019892.1

I— =5 Panax notoginseng AMT75532.1

Bt Withania somnifera HM855234
44 99 HRETT Arabidopsis thaliana X75789.1
— | WAL Artemisia annua KJ609177.1
99 F}% Salvia miltiorrhiza HQ687768.1
86 H24 Chrysanthemum lavandulifolium KJ130321.1
50 34 WURYETE Salvia officinalis KY399787.1
J"7ET Pogostemon cablin MN326318
Aj2§ Paeonia lactiflora KP708571.1
W NH Gentiana lutea AB017371.1
— 5 FAF Eucommia ulmoides AY162472.2
TE LAt Dendrobium huoshanense AHC30884.1
99 B A f# Dendrobium officinale JX679465.1
99 BIEIRLL 22 Anoectochilus formosanus MH104946.1
7 | £28>% Anoectochilus roxburghii MH104945.1
39 %% Cymbidium goeringii 1X050150.1
28 WIS 2% Phalaenopsis aphrodite MG018616.1
WEMF Chimonanthus praecox FI415102.1
%iﬁnu Solanum habrochaites F1194969.1
—1 37 |_|: Tt B RAS Phlegmariurus carinatus JX027510.1
99 b 2 F142 Huperzia serrata JX02508.1
37 FG1E Chrysanthemum * morifolium KT809342.1
|: Ji4EF ornithogalum longebract KF509889.1
99 FITETG Alisma orientale HQ724508.1
30 VIS Alisma plantago-aquatica HQ668175.1
J LB} Fritillaria cirrhosa MG674920.1
99 %48 ULBE Fritillaria unibracteata KX900485.1
4 99 THATAT Indosasa hispida KX819311.1
RHEFR Zea mays 1.39789.1
28 W/ Triticum aestivum JX235717.1
99 BT A Lilium longiflorum JF273657.1
69 IRBE% Michelia chapensis GQ214406.1
| /J\%ﬂﬁﬁ Musa acuminata AFA70318.1
4 |_|: 41 EAE Hedychium coccineum IN695015.1
22 TS & Plagiochasma appendiculatum JQ905263.1
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Fig. 6 Phylogenetic tree of amino acid sequences encoded by the 62 plants FPPS gene
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Fig. 8 Tertiary structure prediction model of

protein encoded by FPPS gene
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Fig. 9 Effects of different concentrations of
MeJA on the expression of FPPS gene
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