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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).

\yay ul.«.m.o)g).ul.; 1Y O)Ln.—':: /p.d.b 090 /w) ‘sﬁwlij (WIS -



https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.2.7.8
http://gebsj.ir/article-1-274-en.html

[ Downloaded from gebs.ir on 2026-02-03 ]

[ DOR: 20.1001.1.25885073.1397.7.2.7.8 ]

Ol Kan 5 OIS

Sl s ollS s (Pleiotropic effects) s sl
Ol ls ity & 55 sba ety alold pl s 35
sl anils a5 olS 55 (gsed e Ol b BL o5
sl s (Tu et al. 2009) s34 daly o glas Sl
S Conl el ;,.L;- &L&Qj Cas & 6.>li) e PTRALY
ol Sgline i il 2l 3 Lol Ol I
sdasialy lad) (pl iy )3 54 50 Cis-acting ols
S5P5S s 05 e Glasdy ALk Gl U5 4
e (S 5 el dlesis (gl piy 0l age 308
5l &S e cis-acting ole 51 oglae gla oS sl
Gl s Blodsl Cos 4 25 Lol 5 o LW gla iy
350 e talsl 53 Soph s S Glagaly anllas

(Hou etal. 2012) klazs S I 3 eslazal

OF by ookl Glass o)l plaanidls 0SU
OB 5 s (BOMTS) J55sl e s sm e SIS
35 e Gl is lld s 05 ol Ol L Lol
05 onl Ol b e S5 Gl cplpls e e 2
5ol Gua b addlas ol oo Calis Lol 2 s
$lrGUS o158 05 0l iz b ey sbanasitie
wps Colg e s A el iy Oas AL
B Gl e 5 e Sl et S 58

wﬁ)‘}w)f))ywduwjba“)@li

LAQ.:‘BJJJﬂjA
w%‘ﬁj@guh

olewl 31 (0. basilicum L.) ol ol 31 glos 55 sla,do
5ol es S Sladss S8 Ll s g 5 ag w0l
LS s sady ad iSOl oKl Sl Aol

Forsn et S 3T Il & das e 0L Laaa)las
3 o058 @B Gl s maw 5o ladd Sl Jo
gl o 53 B8 U3 5 Jike pled e a4
3508 0l 5 UV B OS5 e Sl 25 055658
Dixonand ) &b o ,oid aewy ssb s bos 5 ol4s 5140
w3l Ol o o8 55 0L 428 alllas (Paiva, 1995
W5l e 2l S5 Ol 5 SIS Jte J 55
Ahr el (S S 0 G Ol olS o
53 a0 iy &Scopl 4 4> ¢ L (Khakdan et al. 2017)
e 53 5 omtr onekitS S w6 LS 5 ol
slaciise bl plply S e Wil (ol pasens
adlae Ol 5l ,andl 5 fte Jg3sl 05 opl iy oeekes
o2l (Sas i s s OF Ol o Ses 28
sCis-acting ,ole & .(Xieetal, 2008) 5 S dals
53 ol glaslS g5l Olpe 4 (oo paseed Sla, 5518
Dlallas il Cenl b Sl 05 Ol S i
S s Sl 0l Sl Sl s (s e Ol anddS
Joli 1 5 ol el g e 25 L Lo e (sl
5 SlainSan Ol Gl b bwg S 3500
JES MYB s MYC (sla iy s diile (613 ppasens odiS

(Liao et al. 2015) 555 .

Gron S Kol ol O gosld e e
Sl 4 0L s wal sl 05 Lk Ol s 3 Shes
Lile Wl 5 (68 sla iy 31 a)lse Al s s, 0
Ol ¢l (CaMV 35S) Cauliflower mosaic virus 35S
2 el iyl apse edlial O3S
a5 O ol gad 5 A, e pled s 5 el el
oS S5 ool e 52 5 0k Ol S L Sl
(Gittins et al. 2000) LS o skl | (glosall OIS
S s b 15 Y g (VL e 5 ol
Sl 4 e 5 o3 S Iy J5 olS (il 5 oo e



https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.2.7.8
http://gebsj.ir/article-1-274-en.html

[ Downloaded from gebs.ir on 2026-02-03 ]

[ DOR: 20.1001.1.25885073.1397.7.2.7.8 ]

0L 8an 5 OISl

Universal ;I -8 &I L O. basilicum ;I Walker
slula= I8 (Clontech, USA) Genome Walker Kit
DNA &jlize slacs; cawdls j5b 4 A plnil iy
5 ECORI «(Ec0321) ECORV & slap sl SaS &
Gl 53 Gy sulsl & e 5 03,55 5 Hindlll
(V) dsdr 55 Hsebl 5 b ST g cad s Lz

ol s aJJJT

S :\Jf‘_;ﬁlm ax)s Vot gles s e ey il
L A 2 S b s

Jb}' }:‘&S 9 d}t} abbubs ol DNA C‘j@‘
ObEOMTS &3 f-:-g

L.' leLj.) GLS O‘}?' Lgu;ff )\ L;dj;j DNA C‘JPL:M‘
g:,sj.; JM}‘J};;\AJ u»Lw\ B Q}L:.g C~:§ J\ oalaal
Genome wliuls ol Sl esliz b .23 planil a5

ObEOMTS &35 oo W5 g oslinal 3550 sla SHLET 5 Lo sl b =\ g

Table 1- List of utilized adaptors and primers for amplification of ObEOMTSs gene promoter

axkad Jgb S osled BPANPR 1P
Gl <) (s
Y gulsl
5-CTATAGTGACTGCTGGTCGAGGGCCCGGGCTGGT-3' Adapt-1
Y L;La)j:...:\sf
5-ACCAGCCC-3' Adapt-EcoV
'5-AATTACCAGCCC-3 Adapt-EcoR
5-TCGAACCAGCCC-3' Adapt-Hind
1Y.q 5- ATGGGGATGGATTGGAGTAATTGGG -3 AF435008 pEOMT- 1
5- TAAGGACATTGAGTTGCAAAGGCGTAC -3' pPEOMT- 2
1Y.q 5- CCCAAGCTTGAAATTGTCGGTCCTGGAAG-3' KY49234  Ecomt- HindllI- F

5'- CGCGGATCCGCTCGGGCTGGTATCA -3

KY49234 Ecomt- BamHI-R

by @il 0 b 4 :\dei.}l.w a5 W gles il g0
Loday a2 YU 5 il f0 e 4 >lJ§L5:.?L.A a5 VY
a1 gl il 80 e 4 ol S Sl a s AF sles
@ ol S Sl am VY gl b B0 e 4 ol S sl
S b 8L S Jpae e S Ll gl £0 ks
PTG19-T 3L 15 5 slu ol 55,87 J5 5l glass-milk
Sl A ledleen (pper oS — bl OS5
ool S Sl VUl 5 Y dsis b Sl
S Obdl Al e Ve 23 S el Gl S50
3,50 DH5a 4 4o E.COlTE dnes (slad shos O gule; 5ol 5
51 .(Russell and Sambrook 2001) b S 13 eslizal
Sty oLl 5 LS Gl SES Lo

Sty gl SN Olge 4 5snlsl & faze DNA 51 (e
33 53 Sy Glopamis Sy Al eslinal 5l iandy (Slo el
Olse & gl SHET 51 Jsl d 0108 8 o) g a0
ST Olge o polastl gl S5T 5 S, Sl
Slo iy Sls el £ e S eslaal s
o pmss LS|y Jgamn 35 5 75 B, &S 55 (63l mdky
s ST Gl S Olge o dol Al e s Sl
o STl ey ST Olge 4 ¥ ojled ol
Lola =Sty s S 515 aslinal 3,50 28, SHLT Olse
@l sl S touch-down PCR Jasl) sz 5l eslanal
gl S Al ams 4 les bods e S Juls RSl

QJa«.z.s\deﬁde\;,-Ja‘\i Glo bas = 0 e i e

\yay ul.«.m.o)g).ul.; 1Y O)Ln.—':: /M 090 /w) ‘sﬁwlij (WIS -



https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.2.7.8
http://gebsj.ir/article-1-274-en.html

[ Downloaded from gebs.ir on 2026-02-03 ]

[ DOR: 20.1001.1.25885073.1397.7.2.7.8 ]

Ol Kan 5 OIS

Lot DNA askad 5y 5 ol pldl dide gla 5418
bdse 238 513 A6 5,50 BamHI 2 o 5T 51 el
BamHI v 511+ X 3L (OVpg) deaadly (55l ooy 5l an
oy s ol s () Ve Ul <Ll L BamHI ﬁj-ﬂ (vub)
ol S 4 (Tl b e atilesl)
534l 80 558 Sl ax s 0V el ang sles 53 aids Y
R P e Y sl 8 ol am s VY (gles
A oSl s slS Sl ams VY s ple 2SS
58T 5 s 3 il Glogss STy s
5 BamHI ., m-ﬂ 33 L e 5 odd ol alls
Sl a8 s an Sl byl s esls 5 Hindlll
chble L BamHI 5T (YD) Ve X 3L dOpg) Al
5 Op) Yo Ulul cLle U Hindll w;] QOub) v U/l
2 8lkd Sopo 4 (Tl b e s llBl) ejips
B oess e 53 85 5 S Sl 4 VT sles
A3 sl ear 350 il e cnl s 55 pBIL2L
Joe 3 PBII2L LU s 4 PEOMTs 5 «oi S
anbss Jlasl Cgr Bl 2STy s Gl CaMV 35S iy
53 PCRasdss @ J3L) Y1) s Clezl b BL 4 Cous
@ Ol base 54 ¥ Jsdr Gb 2y S Vo o
Gl Bl .o esls 515 5l S mle ax 5\ s Slid & se
E.COlia & gonley il 5 dul b love g5 = o ol 51 Juol>
Sob= S bas (55 al i, oS el iz
5SS Al i ol (Veemg/l) s liblS
m2r Jos Sl el b el gile el bapyls ol
Sl «(HindHE 5 BamHI & slaa 5T v ) a3
g andad pl b A A30 OB sy se Sty askd ) gl
<35 513 GUS i8S 05 eVl 4>L > pEOMTS

.:J@:AJJLIQA;)T:J_{L@.&U

SHsSNE 05 Ol pde by Ol bl (S5
CiS e 655 5 8L S S slaslS A esland
osbe 5 (Voo MO/L) cpabovs pool K55 2T (g5l SIS
oaliial L) S 55 eyl Al s Sl X-gal
5) (Russell and Sambrook 2001 . oL 5J %5, sl

Jpams 5 Ad o3ls 13 o1 S Sle ax s VU gles 5 e
e b e o3 WY 58T T3 s SIS
SPE S T S G IS S S8 585
Ul 1 ool Js 0oos] s 4 g 1 JLu)
EditSeq , BioEdit sbalsble 5 51 bzl b Quﬁ(,.» B
a3 ol b I anlad s en aalsl 3 A Sl
5 AU sdel s anked Coes plo=il BLAST Y
ST a3l (sl BDGP 5 TSSP (slalsile 5 5l ccules
L sbalsle 5 5l (transcription start site) .. s,
PLACE g PLANTCARE

www.bioinformatics.psh.ugent.be/webtools/plantcare/html

B (http://www.dna.affrc.go.jp/PLACE/signalscan.html )

o8 sl (http://plantpan?2.itps.ncku.edu.tw) PlantPAN

Gy 5 @l g Gyt Jlal oKl
A eslaal kisyge JIg g el o3 Sas

PEOMTs-GUS  slosjlw Lo

SR8 05 4 a5 PEOMTs Lol 55 o3l ctles (gl
B3G5 pPEOMTs (g5l pTG19-T L 3l conl ol fuaze
a3 (Jl Al e 55 S eslizad (Y IS3) pBII21 &8ss
Gl ST 5l eslizad U pTGLO-T 3L 55 55250 iy
HindIll 5 BamHI 6uwﬂ Glr by Kl gl
oSy L 5 (Ecomt- BamHI-R 3 Ecomt- Hindlll- F)
s e PlU 3T by oS as S PCR
Yoo oS mle w48 gy oaids £ el Ll

‘ :\deﬁlm ax;5 48 glos s il b0 (slad> o a4 o



http://www.bioinformatics.psb.ugent.be/webtools/plantcare/html
http://www.dna.affrc.go.jp/PLACE/signalscan.html
http://plantpan2.itps.ncku.edu.tw/
https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.2.7.8
http://gebsj.ir/article-1-274-en.html

[ Downloaded from gebs.ir on 2026-02-03 ]

[ DOR: 20.1001.1.25885073.1397.7.2.7.8 ]

0L 8an 5 OISl

10G)

M13 Forward pamer
amp R CDS(acZ) 1
Barll1 (637)
pTOﬂ-T Bardll (633)
2880 bp \ D) 1 o
T7 Promoter prmer e——
M13 Reverse prmer

Mg
A
o

rop(pMB1)

Lol 5 el 5 pBIL21 5 pTGL9-T (sl L -Y S5
Figure 2- pTG19-T and pBI121 vectors and their restriction sites.

Sl STy bglses —Y J g
Table 2- Mixture of ligation reaction.

J“':"-'i as)lan 9 d}L.oU.?

(el Sen) ool ) 50 @ osle ol
Y (ve ng/ pb) Jst
K (Y0+ nQ) PCR axks
Y Ve X Bl 5L
\ (Y++ u/pl) 5£3 T4 DNA
Sy e Ale SN

3550 Waises 55 GUS 05 el 5 «(Wang 2006) L
aslsl > .(Jefferson et al. 1987) <3S 13 axlas
SIS S 5l Sy Dolomn 3 0 o 2kl slaS
By S Dde 4 5 ekd ks Gluep oS8 L)
Culg 3 s L esls L3 L ke YOr S ou
Gles 03 o 6bd KU cele wn (S0 glad g
2 LS, Ol 5l e s S 5 a8 sl ax s YV
S8 Gl Ol By A esls I3 asys VO S
e S Ry R I N P R P
ool L 1S JulS ol Sl g o sal Sl (5513 5 oS5

=

RO

o 3 s, gee5le Cige Oly (O gl il ST

GUS Ki 58 03 (Lo bons simmp) 5
o ol Jdusl pBlI21 Llg eile Aol 1 e
Jodll) 52> 31 C58 4, 5o Agrobacterium tumefaciens
L elsl Wang Lwg o SL b Osenle sal
G s esls o3l M;SL.};! 4 s 3 (Wang 2006)
Gol i 3yse S b 3 el VASYE Sl
s Veepg/mL clle L el gl s 2T
Ea Jsb 55 OD U ws s, Youg/mb peslay
Loss Sp il e Aoy VB oV 4 eenm

ol 5 S a5 s ook sbinly ST 5 5l eslind

\yay ul.«.m.o)g).ul.; 1Y o)l.n.—':: /ﬂ,.u.b 090 /w) ‘sﬁwlij (WIS -


https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.2.7.8
http://gebsj.ir/article-1-274-en.html

[ Downloaded from gebs.ir on 2026-02-03 ]

[ DOR: 20.1001.1.25885073.1397.7.2.7.8 ]

Ol Kan 5 OIS

Slaesle iy sk [al amd Gl (Sas s
CCR COMT C3H slawsl 3 Shas 1 55 e
(Gang et al. 2001)..:L EGS Ll 55 3 CAAT (CAD
33 G en o Gl 6 4l e
S alg S S Fegn S 02 (S 0 ol
35 sy ladshe adilole (LSS Bld 4 a8 s
Loam P LSS S el S LS e e
oo 3,8 o e WSl Ol Rl 4 elS LS
S5 el Ll ol s e ple s 5 0L Gl
okt glaedi S s sp s YU oaml
Ol gl o 18l 3 g5 el sline alidcans
SLosSE) s n G ShaS oS AS e @ald )
bl b o 1 oS slas (slagenly il ((5ls s
5P (Liu et al. 2014) 1S (e e ilisis
Fresn o (S5 pon sl LIS e
Ol oo 3 s 5 bl 0 5o Jsdsl Je S 5
ﬁﬂ iSAS 05 i e 5 wps addlas 554
i JE Sl pde a5 Lol OF oS
by Sl Sllles 5 glel O
Ol o gdle 4y 5y g0 o3 5 ()5 0 iy (0l 5 Shas
L aoms Bl g5l 53 05 Ol i oz 1S anllas

S o ol 3
LS ;3 ODEOMTS 05 juiey 2b I8 5 5lwailannr

(O. basilicum) Ol

YL JIs Genome walking s, 5l oeslaad L
S WY s L Gty 5 SUTR JI) 2

3l s (Y )

wr

b

oS st glacd ple pa 5 Sl 5 S s
Gl 3 L) ol e 58 5 elS Sl s, Ll 5 S 506
LS oy w53 352 9o Jlad SLS 5 o 53
2 &S L gole glad S 1 sladd sl b
Ao S sladile CBlis 5o a5 oS sa s
Dixon et ) oS o Wl soge SiE oo gla 5 ¢l
5 Mg e ok @l 2002; Loreto et al. 2014
5 re QLS uilal 53 s e 1 e DS S e
IS L ks e asme O sllaal e Loyl 5 55 o)l
3l 5 g Sl s 53 1S53 Slag 5T Sl Ol
Sl g s - gla > Vgans o5 3,5 0 plond
9 4 e Ol asd (gls patend Sl s Ol s (O
Xie et al. 2008; ) 355 o J 58 aam 5 5l ey Ol oS

(Liuetal. 2011

OV JS8) O3 sladdisils b 5 s Sl s anlllas
G S Sid g 5 e SO gl Bl e
9 ke s Jles 53 LS 5 sl s gn s
A et Sldlas s Lledd w15 4 55 3550 a8
aw G 2 ol dpdsl 05 Ol bbsy » Ko A0
Ot 3 Y eng 9 Ok Olewl 5IY 9V Ol o3
05 ool Ol 80N 55 sk dS L S ol OLES
Jie Ol oS b ol g (pl 5 b e
o2 .(Khakdan et al. 2017) .l cillas Jg5 5l
el Sl SalS 4 e e s WU slaesle iy
Jsidsl el b o I3l Joe s o 2l
OLS 1) e axli 05 Ol a8 & LS s



https://dor.isc.ac/dor/20.1001.1.25885073.1397.7.2.7.8
http://gebsj.ir/article-1-274-en.html

OLen 5 Ol v iy andllae 5 (g 5luli

——
=
-
-
-
—
.
.
-

.
H

GS1s 51 Jeols Jgams PCR 2815 5l fols Jguames 55555 5801 (il ODEOMTS 05 oty (glutilinan 5 (g5lulir 1o a5l - S
Vor DNA oIl Sl o) Sals) ObEOMTS 05 iy s3lultr sl PEOMT- 2 5 pEOMT- 1 _wlas! sls 5T 51 eslizad L PCR
Sslwtiloos PTGLO-T L 3 PEOMTS iy axkad (g5lotiluas 136 (0 .ol sdalie LBY Jsd 53 b SHLET s (M) Sl b 5L ot
axkad s a6 BamHI 5T baw s oS 55 b BU w5l a5l eslinad L pTGL9-T 5L ;s PCR STy 5l Lol PEOMTS .ty axkas
J36 5> pPODEOMTs iy ediigiluliz JIs giluiilbaas 1ol (7 (M) Slep e rbp DNA o5l Sl () Kaly) pPEOMTs i
DNA wki 55 asb 1, EOMTS L2y sasgsllis el g CaMV 355 Lty Sl PBIL2L S 55 U a5 w2s pBIL2L
askd o311 (M) 1Y DNA 51l Sl () Salr) HindIl 5 BamHE s 5 glag 51 Lo s PBI121 S 550 BU as 5T 2 5l Jol

el 45588 S AVY (CaMV 35S oy Lela) pBII21 (S 556 U 5o b5 ol 55 opl o 45,8 1,5 DNA

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 EOMTs 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 HindlIll 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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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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