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Cloning and Expression of Linalool Synthase Gene in Freesia

Fan Ronghui'*?, Huang Minling'***  Zhong Huaigin'**, Luo Yuanhua'??
(‘Institute of Crop Sciences, Fujian Academy of Agricultural Science, Fuzhou 350013, China;
*Flowers Research Center, Fujian Academy of Agricultural Science, Fuzhou 350013, China;
*Fujian Engineering Research Center for Characteristic Floriculture, Fuzhou 350013, China)

Abstract Linalool is the main components of the floral scent emitted from Freesia. In order to explore the
synthesis and metabolic mechanism of linalool synthase (LIS), the open reading frame (ORF) sequence of LIS gene
was cloned from petals of Freesia ‘Jintong” using RT-PCR. The cDNA included a whole ORF of 1 779 bp. The
amino acid was highly conserved compared with other LIS homologues and shared up to 40%~95% homology with
other LIS. Phylogenetic analysis indicated that LIS in ‘Jintong’ was clustered together with LIS of Freesia hybrida
firstly and was more related to monoterpene synthases of Lilium sp., Hedychium coronarium and Musa acuminata.
The result from fluorescent quantitative PCR analysis indicated that LIS was highly expressed in early flowering
period, and the transcriptional level was highest in White Wing-2 and petals.

Keywords  Freesia; linalool synthase; gene cloning; expression analysis
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SEILEAN L bt v, 305 07 U cDNASCJE 1717 49 21 58 3 1)
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BRSO i R AP AR S KA R 3RS A
B G R D14

WA e K ¥ B R EY RS
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75 H B B (LIS W 4 2 ) L £ 1% 1% (geranyl pyrophos-
phate, GPP)— b4k ik 75 A I (linalool) 2, [X[ 1, W]
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AR S0 7 A A RN R B AE VIR 5 BT 3R AT
PLE B /N 2207 5 R e e il o (b kL, 2t
ITHERI TR o FERIANR] S AT AR (R 1) AN R A2 (M
o HES. fe. m) KRR E N AR (1
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1.3 LISERFEFF5IHIErE

A GenBank - & 3R LISZ LR 741 FIAZ F IR
FE 1, ¥iE 51 WILIS-FAILIS-R(#2), LLcDNA ) #5 4i
BEATPCRY 18 . PCRI V5142 94 °CHIALPES min;
94 °CAEME30 s, 50 °Cil k30 s, 72 °CHEAH12 min, 354>
FEFR; 72 °CHEAH10 min. PCR;™ M2 1%35 G R e e
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Table 1 Freesia varieties for expression analysis

ah A R el bl Ik SRR

Varieties Flower color Petaline type Floral scent Source

Jintong Yellow Double flower Fragrant Self-fertile strain
Ziyu Purple Single flower Fragrant Self-fertile variety
Xiangmei Red Double flower Fragrant Self-fertile variety
White Wing-2 White Double flower Fragrant Introduced variety
Shuguang Yellow Single flower Fragrant Introduced variety
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Table 2 Primers used to clone LIS genes in Fressia and analyze their expression

EIE/E RS 517 H 1)

Primer name Primer sequence Purpose

LIS-F 5"-ATG GCT CTC TTG CCG TGT-3' For the cDNA of ORF
LIS-R 5'-TTA GAG GGG AAT GGG TTC-3'

P1 5'-ATC CAG ATG TAG TAC GCC AGT C-3' For the expression of LIS
P2 5'-AGT GCT ACC GAT TTC AGT GAT T-3'

AC-F 5'-GAG CAT GGC ATT GTC AGC AAC T-3' For the internal control
AC-R 5'-TGG CGT AGA GGG AAA GAA CAG C-3'

17), T LW (A B S PCRY™ 189 % 52 BH M v ¢ I 1k
AT (oA v AE B R AT BR 2 W), 43 BILISH T 85
BEAE (open reading frame, ORF).
14 £MERZESH

FI FINCBIM 3 [JBLASTHE 2 A1 1Ll J3* 41, il
I BioXM Il % g [ 5 1) 43 1 B R0 A5 H R, Al H]
ClustalX 1.8 1K {3047 2 @A LLXT
1.5 WHAEEPCRAH

M4 O3k 153 LISA K P 41, Wikl 51 9
PLRIP2(2), ¥ 34 K Ji& 244 bp; UL /N4 *2actin
(AF069229) ) W Z, N H 5 IMAC-FAMIAC-R(K2), §~
HEK R 220 bp, 9868 EPCRUFATH 1E(7500, ¢ [FH
ABIAT]) . SWAKZ A 12.5 uL Power SYBR Green
PCR Master Mix, 1. S [m] 5149 %1 pL(10 pmol/L),
1 uL cDNA, #MdH,0%325 uL. [N AER Ay: 95°CTil
AF P10 min; 95 °CAEPELS s, 56 °CiE k1 min, 72 °C
ZEfFT min, 40 MG . BEAMFE 3 IREURE, BN I
3N, KA 2 Bk s 45 0

2 #HER
2.1 LIS£1{¢cDNA®=[E

MR PELISE (1 5 )3 71 13 v — XTORFY™ 4 5| 4
LIS-FFILIS-R, DA‘4x #’°fE MEcDNAK 8Lk, AT
PCR, 3R1H£71 800 bpcair(&l1), H v Bz Ial il
JReE o1 779 bp, HALE 521 TR SLHE(ORF),
Y HE5934 2 L R, TOOM 1 BE OS5 L N h4.77,
B 146.11 kDa, GenBank® 5% 5 HKX452731.
J¥ 5 &£BLASTp, 5 2 % & A T ¥ /N5 =
(AFP23421). Z£(IN695016)A1 /5 Hi 4+ (FR822739)f
AR e[RRI, S LR e 51 RIS 23 0 S 95%  56%FH
45%(E2). VI IN N, BIE /NG 22 4 B LISEE A (1)
ORF, H & 7 284 M If) LY 85 0 R A2 IR & S

bp
2 000

1000
750
500

250
100

M: DNAFRHES> 1 8DL2000; 1: JT 5 5 HE(ORF) o
M: DNA marker DL2000; 1: open reading frame (ORF).
Bl NEZLISERNTE
Fig.1 Clone of LIS gene in Freesia
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Freesia hybrid MALIECIPSQFPCSEVIGEVRL FLL 1 NYRFRCC TM‘CT“VSQP ECNIWCCSYIGANNCG . .YMGEEQVI\‘EIR (EEVCGLF 98
Hedychium  ..... MELE EAVPEINIAFERHI{FAI?ECATWKCECITIIECTEDPG CTEA .ﬁl‘ﬂl‘ﬂu CLCRIRJITVESFVEEKEETAKIK. KVEKVV 94
Jintong MALIPCIFSQFFCSEVICEVRLELISSER SV NYRFRCCINTCTSVSGEIREAE PECNIRCLSYICAINCG . . YNGLECVNEIRKSSEEVRCLF 98
Consensus rray w 1k
Alstroemeria AETTSIVEK e IAATICEART CSUARCLE RWZECET RAS1TREIHELTS 143
Freesia hybrid LSKE I1YC TR € Q]: dTlE KTSLEMENE .| NNIRENE . ST KNLME[EMIN 196
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Jintong LSKETLYG (o 1.qYAYHH] RHEsT lkkiL KTRLEMCNE | NSIRELE .[€NK (€T KNEMEEMIS 196
Consensus LdT lg ayhf 1 dl s la frllre gf s dif £ gf c g Y
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Jintong TS ICQRM: EE@ V"ISBKEE CI[“NS“I[IHE[’q “VFLEVHBM C IC EQCgCKFEQVI P 591
Consensus ts e rgdv k igc me se d Fi

JiHEHE > I DDxxDFE .
The box parts indicate DDxxD motif.
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Fig.2 Homology analysis of LIS in Freesia
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Fig.3 Phylogenetic analysis of LIS in Freesia with other plant of monoterpene synthases
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The measurements represent the expression level of five varieties of Freesia (Jintong, Ziyu, Xiangmei, White Wing-2 and Shuguang) in different growth

periods of flowering (early bud period, mid-bud period, late-bud period and early flowering period) and different tissues(pistils, stamens, petals and

leaf). The level of each gene is relative to that of actin. Three sampling each sample, three technical replicates each reaction.
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Fig.4 Expression of LIS in different varieties of Freesia
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