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Figure 1- Methyl eugenol biosynthesis pathway
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PAL= Phenyl alanine ammonia-lyase, C4H= Cinnamate 4- hydroxylase, 4CL= 4- Coumarate Co A- ligase, COMT= Caffeic acid
o- methyl transferase, EOMT= Eugenol O- methyl transferase, CVOMT: Chavicol O- methyl transferase, CCMT= P-Coumarate/

Cinnamate Carboxyl methyl transferase, EOMT: Eugenol O-methyl transferase (Gang et al. 2001).
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Figure 3- Confirmation of isolation and cloning of EOMTs gene promoter. A) Electrophoresis of PCR product. PCR was
performed with specific primers (pEOMT-1 and pEOMT-2) for EOMTSs gene promoter isolation. Lane 1, PCR product., Lane M,
DNA size marker, 100 bp, Fermentas. Sequences of specific primers have been showed in table 2. B) Cloning confirmation of
pEOMTs DNA fragment in pTG19-T vector. Cloning of pEOMT DNA fragment, produced by PCR, was confirmed using of
enzymatic digestion of recombinant vectors by BamHI restriction enzyme. Lane 1: pEOMTs DNA fragment, M: DNA size
marker, 100 bp, Fermentas. C) Confirmation of isolated pObEOMTs cloning in pBI121 vector. Enzymatic digestion of
recombinant pB1121 vector confirmed replacement of CamV35S promoter by isolated pPEOMTSs fragment in this vector. Lane 1:
Produced DNA fragments from enzymatic digestion of recombinant pBI1121 vector by BamHI and Hindlll restriction enzymes.
Lane M: DNA size marker, Lambda. It is mention that DNA fragment flanked by these two restriction enzymes, including CaMV
35S promoter, has 871 nt size in pBI1121 vector.
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Table 3- Type, number and role of predicted regulatory elements of pPEOMTSs gene promoter from O. basilicum L.

s Shes 9 Sy Sldas ols CU
CANNTG ¢ AE-Box
05 A ekaapaly ediS a5l el
CATT Y CATT-Box
S5 4 okmsgly olie Sl fan
CCAATT 1 CCAATT-Box
MYBHVL (513 pasen 5556 Jlasl fous
CCGTCC \ CGTCA-motif
o ol b b L e cis-acting ek ole
CGTCA % CGTCA-motif
Slsemlr Jote 4 uly s Cis-acting e des ols
TTGAC § WBOXNTERF3
() S 4 ely o cis-acting e e ols
TCATCTTCTT \ TCA-element
Lol Sl o &b s cis-acting ol ol
CANNTG \ BOXATGAP3
LS55 T s s 53 PrgENE 5 MYB (¢ 15 s 5856 Jlasl OIS
ACTTTG Y I-Box
o5 4 ekasgaly s Sl end
CGGTCA ; CAACTG v MBS
S R 53 S8 LMYB (g ls pasend S Jlasl 1
TGAC Y WRKY710S
MYB-WRKY (515 pasens 550 Jlasl ol
ABA 155 s 55 S5 4 skas iy ol y  DRE2COREZMRAB12
CNNGAANNTTCNNG - HSE

LS 55 4 el 3 Cis-acting enkis ol

WAV oltane 9 3y 1¥ 5l /9340 590 g5 (ghae] 3 S i



0L 8en 5 OISl

S o Ol i |5 Chrysanthemum CmWRKYL (0 o5
das e 0L 1 (2faS) dehydration fesws s i3l
syam o w4 g LoL(Fan et al. 2016)
Gotint BB e sl el sl
Jete oS s 05 Ol Rl S sl AlS
3 e el sl ool opl s sl Lol J g5l
it GBS 4l ol (Loss of function)

NG|

05 i Sl cow GUS Ka,158 05 Oy (omsz

ObEOMT
ol Sde QIS el il il e e
Gilealen 3 PBIL2L 3L L5 CaMV 35S i,
Sl 515l eslizal b 8L ) 53 OBEOMTS 05 iy
S aelie 6l (¥ JS0) @8 813 6 a5
pBI121 36 ,» CaMV 35S .. 3l GUS 03 ol
5 PEOMTS-GUS  fuli b BL 53 i eslizd
Gk 3l 058 Osewleysindl 5 sl pCaMV 358-GUS
Las b S 8 @ Y o O gl il ST S,
Cele VY 51 e culg s ((Wang 2006) (¢ |SK3)
L3,5 S1E BUS placdsiws Sl 3550 Ladisel
sl ol 53 L GUS 05 ol .(Jefferson et al. 1987)
i 53 3gmge ol (00 ISE) Ad eaalie Sk
i ol sl olie [ pa> L aS das e OLiS PEOMTS
Oy b cml GUS 05 Ol 5 colba 4 30
PEOMTs i s Shes 5 lad GUS 05 ol sin
b e s lacisge B ALl gl LS e Aol
Jsdsl 05 s s ol i cols 5 (Ko 1o
53 B ebe b sl ) 5SS JeO
g0 S i Ll b coi GUS S8 05 calas

el 5L

3l ol IS 53 R2ZRI-MYB (13 pasens sla, 45
Madgespn oly JUsl wsle OLS as slaanl s
Dubos et ) .jls i b i 4 Fob s sl e sl
Sols pasend sla, ¢S (al. 2010; Baldoni et al. 2015
o 31 s Gladul 3l s ibys 0 DZIP
gL Jold s b 5 (s ST £l 4 el ol
Thurow et al. 2005; Kaminaka ) 05 5L ae> ol 5 53
Unoetal. ) Logs, s Slosels sla e (et al. 2006
Sl is 4 s olS e 5 (2000; Nieva et al. 2005
Ayl csHlie (Liu et al. 2014) Sex 5 (s
ely kS 5o PHLH (65l pases (sla, 556 51 (6 ks
Slorly 5 Shes 53 5 (Castelain et al. 2012) |4
5 s (Abe et al. 2003) desl G o] ASle Laiy g g0
S > (Fernandez-Calvo et al. 2011) el Ko gomnl>
53 BHLH (ol pasens la, gSB ol 2 osdle . dien
Sorh 3 S s Al il Lt 4 oS s
»> (Feng et al. 2013; Tang et al. 2017) . s &
5 s GLAS 4 elS el 5o bty cnl posace

(Sunetal. 2018) Lxws S35 s b
OBEOMT 03 i 53 35740 TGAC 55 odle &
sl MYB-WRKY (5 l5 ez sla, 556 Jlas! 0l
53 03,58 Syge & WRKY (6 ls sasend sla, 56
Gl il sl 4 a5 Lled il olals
Banerjee and Roychoudhury 2015; )  suj &
s (Muthamilarasan et al. 2015; Phukan et al. 2016
Eulgem and Somssich 2007; Buscaill and ) s
LS o Wl ege 28 (Rivas 2014; Phukan et al. 2016
<l Brassica napus ;> BAWRKY o5 YAV Ola s
Lo W S 5 o5 el oo G55 L5 L]
Up-) wedad i W05 cpl 5l b aw (S Ll s g
lasw )l 5 0lS (He et al. 2016) W 55 .« (regulated

\yay ul.«.m.o)g).ul.; Ag O)Ln.—':: /M 090 /w) ‘sﬁwlij (WIS -




HindIIl BamH]1

LB

NPT

POLEOMTsp-GUS L 3L el 51 SColas Tt g
Figure 4- Schematic diagram of expression vector pPObEOMTsp-GUS
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Figure 5- Histochemical test of the B- glucuronidase (GUS) gene reporter in transgenic Nicotiana tabacum. A) Results of
transient expression of the GUS reporter gene under ObEOMTSs promoter control, B) Positive control: results of transient
expression of the GUS gene reporter under CaMV35S promoter control, C) Negative control: Agrobacterium without
recombinant plasmid.
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Abstract

Ocimum basilicum L. (2n=48) is a medicinal plant that belongs to Lamiaceae family.
Eugenol is one of the most important components of basil essential oil which is utilized as
an anti-bacterial and anti-fungal material in various industries. Phenylpropanoids such as
methyl eugenol possess anti-oxidant properties against free radicals and act as protective
compounds in plant responses to the biotic and abiotic stresses. Methyl eugenol O-methyl
transferase (EOMTSs), as a key enzyme of phenylpropanoids biosynthesis pathway, converts
eugenol into methyl eugenol by methylation. In this study, we isolated EOMTs gene
promoter from the basil plant and cloned in pTG19-T vector for sequencing. Then, this
sequence was characterized and analyzed by bioinformatics softwares. We aimed to
investigate the possible gene expression regulation of EOMTs gene under different
environmental conditions and recognition different regulatory motifs of its promoter.
Analysis of EOMTs gene promoter (1209 bp) indicated that this sequence included some
important regulatory elements which could respond to high temperature and drought stress
such as MYB, MYC, HSE, and WRKY. Transient expression of the GUS gene under
ObEOMTs promoter control in Nicotiana tabacum leaves showed that this promoter
including core elements was able to direct the basal expression of this gene. It is expected
that this promoter will be capable of changing the expression levels of EOMTs gene in
reaction to different environmental stresses because there are stress-responsive regulatory
sites in ObEOMTSs gene promoter.

Key words: EOMTs promoter, cis-acting elements, drought stress, Ocimum basilicum L.
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