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Figure 1- The melting curve of MR gene. Each Peack represents a PCR product that indicates specificity of the product.
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are not significantly different at 5% probability.

Sy azxuiig Sy

d)_:.aﬂ Q‘J_:.ALMR Qj QL;J 4,..,.1\14)3 A k;&b \) QLA) L}Lo.b d‘)_&ds_! \JWLN @‘MGML:J}JJ&;)Q 6)}.]90\».‘5
Ol MR 03 0L 2als L oS wi sdalive 5800 30 o 03 Ol slsmime il sl 503 S Jes 05 Olo oS <L

aScpl 5,50 55 (1982) O, K 5 Kjonnas ooxes 5 (2005) S MR 05 ol Sl me jals J«i«»«l b olpe 4 3 Ke &S

WWAY Glawsli g 5l /) oylodt [pguw 093 [ (Sms § (hoal 9 Su§ (oo -



o 93057805 Ogie O Oy 3 ladlo Al § 5w 1

OL8as 5 Jsms Sb>

A MR O3 ol Sl el Sl al &8 0l sdalin
O Ol Rl L aS sls 0L J gme Ol s s 05 (2 Ol i
Jlasl 51 doms a5 g 5 4w 3 Sl a3 o 05
Al 5 52K iz 5155 .23l Gl e Jste Ol las
S dlesl 5l dn 555 gy 5 4w o MR 05 0Ly Sl
o S e 51 o B Sl dnl 45 S el
man A3 80 5l B0 Cpew bides Sl 5 4§ MR 03 0L
LS ot sdaliie (l 81 ol 50 J e Ole 53 S5k
4l callas (2012) 01, 5 Hashemi i,

ol pad 3 e il 5 aes ol ge 45 ol 3l OLiSla i s
s e 5l 30 a1 LS ild 5 plesd S5
Lo s ol G 5 (Zheljazkov and Warman, 2003)
SalS Eel (il bl s Lulad IS sl cel 5K
S A bl (M el bl oS 5 o 22) J e Ol e
SU s LS ss, Opme 05 Ol 2l 1 0T s Ol e
L el S e VL clale cils 515 GV e
Chatterjee et ) ol ol jon jiwsb b 5 L35 IS (glse ZalS
S 3l ddy JalS @ 5u K sl s 5 s 5 (@l 2006
SlaaS 5 lsle e (0 048 ool b Oy [2alS 4 S
S g bl i ol Jsme wile 3L 5,40 S
5 L adiee U MR 03 0Ly s jasiia sl 5
MR 03 Olo (al 51 b aSgosba 55ls il gl olS s J sz
05 o=l Ol SRals b s b s 23l (58 58 J e Ol
s ASpl Sl e 1 LS a8 58 e Ao )
e Jol S Oy 5K oty S SIS S 20
L ablie ol ple Conl bl A5 5 05 0Ly 53 oS3 sde
L G opl 53 & 03 5las 5 0 Sleses ol 5l 25
S Sl ol Gpesa 5 (SRS ol 4 e s
505 0l RISl s 5 Jol S5 LS S5

Do 1 8 g SIS s 5 o35 (5555 Jste 5

Cillae ol azils J e 5 3 acdies 5B MR 05 0Ly
Oy Olge Ly Llays (2012) ol s 5 Zarinkamar sl
oy olS 5 K il glaclile Cou liw S sed O
omly Gl bl 5 380s &S Loy s opl 4 5 sl el
S5 e 3w pyad 05 Ol Jialsdl Ssl (ppm gr 5 YY)
Oy s pme Jals Cel (ppm V) YL clale 5 oS J1- s
Cble 035 YU a5 L 35 s onl 53 5 05 0
L5 sdalie (S 58 Olge s 0T 035 oo 4 53 5 5800
Jse Olgs a3 53 5 MR 05 0Ly a8 Esly e ol &8
Ol Ol g e €S cpl aomd cpl a5 55 A s plad oS
(ol S glachile 53) S aSeplwar g bass s
(A5 MRl S Ssed s Glhen) S Olpe
Sty B 5035 Lacn S se S sm e 3 S5k
Sl e oy o 5 bS5l Gledes isn W5 g
Yl s cpl 53 Ll ((Maruyama et al., 2001) il oo
S Olge 4 0T 039 oo e 3 5 300 VL chale s w
e G208 OF b a5 a0 S5 sz S 5 3 S
ot 53 g iy Lagy St s 2 ) (oSe D J st

Ll ol Jyme Olje s MR O3 0Ly falS Zely
<5 M. Piperita .L.3 ,s MR 03 ol B o p aeen
S a5 gy 03 Opesm ol S 33 0L Sl il 3G
Ol Jls mme il 3l el 5 anils oSl 25 las Jlesl
Aol 50 Csw MR 05 0Ly i sl 4 Cons MR 05
st o aS g IS Oleycde ol K Olse 4 Sl
ol a3l S e oS, LS el slagul 3l
sl 5 e dis 5> Sl Al (Durner et al., 1997)

et aatsl oS 3 (6 Oley 55 O3 el sl el
Morris et al., ) s ls «—Jl=> (Arabidopsis thaliana)
Wsls QLS sy s (2001) ol ,Lan 5 Taguchi .(2000
3 P d b sa05 Ol (1Bl o e STl Al
g L ph e OLS 3 4l glacd plie 51 8y S

2 Gt ) 53 0 Ol Ll s Sl el B

- IWAY Ll 9 )l /Y 0 )losls /o g 0590 [ (Snn § (Foo] § Sl ) (oo



OLRer 5 (Jses S

e 9305985 Ogiie 003 Ol p bl dpwl § 58w T

o S 535 Ot 05 Ol GRIB1Gesb 5L 0T Wy 8!

.3 g ;%a@]duuu)jﬁ)JJQ;éh)M\J;t

&l

Bauer K, Garbe D and Surburg H. 1997. Common
fragrance and flavor materials. Wiley-VCH, New York,
NY, pp 50-54.

Blamey FPC, Joyce DC, Edwards DG and Asher CJ.
1999. Role of trichomes in sunflower tolerance to
manganese toxicity. Journal of Plant and Soil Science
91(2): 171-180.

Bupesh G, Amutha C, Nandagopal S, Ganeshumar
A, Sureshkumar P and Murali K.S. 2007.
Antibacterial activity of Mentha piperita L.
(Peppermint) from leaf extracts — a medicinal plant.
Acta Agriculturae Slovenica 89(1): 62—73.

Chatterjee C, Gopal R and Dube BK. 2006. Impact of
iron stress on biomass, yield, metabolism and quality of
potato (Solanum tubersum L.). Science Horticulturae
108: 1-6.

Croteau RB, Davis EM, Ringer KL and Wildung
MR. 2005. (-)-Menthol biosynthesis and molecular
genetics. Naturwissenschaften 92(12): 562-577.

Davis EM, Ringer KL, McConkey ME and Croteau
R. 2005. Monoterpene  metabolism.  Cloning,
expression, and characterization of menthone reductases
from peppermint. Plant physiology 137(3): 873-881.
Durner J, Shah J, Klessig DF. 1997. Salicylic acid and
disease resistance in plants. Trends Plant Science 7:
266-274.

Gershenzon J, Maffei M and Croteau K. 1989.
Biochemical and histochemical localization of
monoterpene biosynthesis in the glandular trichome of
spearmint (Mentha spicata). Plant physiology 89: 1351-
1357.

Grattan SR and Grieve CM. 1999. Salinity-mineral
nutrient relations in horticultural crops. Science
Horticulturae 78: 127-157.

Haji boland R and Khosropanah MK. 2005.
Manganese toxicity tolerance in plants, sunflower, rice
and maize in hydroponic conditions. Science and
Technology of Agriculture and Natural Resources 9(4):
91-108. [In Farsi with English abstract]

Hashemi SH, Asrar Z and Pourseydi SH. 2012.
Effect of Pretreatment of seeds with salicylic acid on
manganese toxicity in Lepidium sativum L. Iranian
Journal of Medicinal and Aromatic Plants, 28(2): 248-
259. [In Farsi with English abstract]

He Y, Liu Y, Cao W, Huai M, Xu B and Huang B.
2005. Effects of salicylic acid on heat tolerance
associated with antioxidant metabolism in Kentucky
bluegrass. Journal of Crop Science 45(3): 988-995.

O oo il 5 il (ilwssls Bl 5 Ol sl

Kjonaas R, Martinkus-Taylor C and Croteau R.
1982. Metabolism of monoterpens: Conversion of I-
menthone to I-menthone and neomenthol by
sterospecific dehydrogenases from peppermint (Mentha
piperta) leaves. Plant physiolology 69: 1013- 1017.
Klayman DL. 1985. Qingbaosu (artemisinin): An
antimalarial durg from China. Science 228(4703): 1049-
1055.

Maruyama T, Ito M, Kiuchi F and Honda G. 2001.
Molecular  cloning, functional expression and
characterization of d- Limonene synthase from
Schizonepeta tenuifolia. Biological & pharmaceutical
bulletin 24(4): 373-377.

Macro J.A. and Barbera O. 1990. Natural products
from the genus Artemisia L. Stud. Nat. Prod. Chem. 7:
201- 264.

Morris K and Mackerness SAH. 2000. Salicylic acid
has a role in regulating gene expression during leaf
senescence. The Plant Journal 23(5):677-685.

Ozturk A, Unlukara A, Ipek A and Gurbuz B. 2004,
Effects of Salt Stress and Water Deficit on Plant Growth
and Essential oil Content of Lemon Balm (Melissa
officialis L.). Pak. J. Bot 36(4): 787-792.

Sayyari M, Babalar M, Kalantari, S, Serrando M
and Valero D. 2009. Effect of salicylic acid treatment
on reducing chilling injury in stored pomegranates.
Postharvest Biology Technology, 53: 152-154.

Singh R, Shushni AM, Belkheir A. 2011. Antibacterial
and antioxidant activities of Mentha piperita L. Arabian
Journal of Chemistry 1: 1-5.

Soltani F, Sharifi M, Khajeh K, Yousefzadi M. 2008.
Study of essential oil composition, menthone reductase
activity and antimicrobial activity of Mentha piperita in
two stages of growth. Iranian Journal of Biology 21 (5):
62-70. [In Farsi with English abstract]

Taguchi G, Yazawa T, Hayashida N, Okazaki M.
2001. Molecular cloning and heterologous expression of
novel glucosyltransferases from tobacco cultured cells
that have broad substrate specificity and are induced by
salicylic acid and auxin. European. Journal of
Biochemistry 268(14): 4086-4094.

Zarinkamar F, Ghannadnia M, Haddad R. 2012.
Limonene synthase gene expression under different
concentrations of manganese in Cuminum cyminum L.
African Journal of Plant Science 6(6): 203-212.
Zheljazkov VR, Warman PH. 2003. Application of
high Cu compost to Swiss chard and basil. The Science
of the Total Environment 302(1): 13-26.

vay QL."-“"?UB)LQ'.’/\ O)M/?W °)3°/gs:"‘".’.} cs"“'S‘S'“") W0 -




) (Pl § S (ki
IFAY Olusl 9 5les ) o lod (pow 09
- P g L% e a . . . -VA a&xa0
P10 30 P gy wS g T alawily & &3 SO0 Yl (5 lwding
Optimization of transient expression by Agrobacterium in
almond

Faied gn Dldaw 5 O)ed Se,e o Slu ok SLSLT )T e 1
Neda Mirakhorli**, Afsane Heydari Reyhani?, Behrooz Shiran® and Sa'dollah

Hooshmand*

55 e ol 8ls (g, 5LaS s aSils (85 5SS g 5 UL C}’\.&\ 05,5 SLskuk)
J;J.@,w ali:;..&\.) ‘6j)ju5 aJsg...._»:"b cdj)jt.ois 6}}}}&)}:4 Ju.:J)‘ ‘;.«:LM)[S—Y
JJSJ.@J: e&iﬁ\b 46)'ij;“5 0 A S udj}}xﬁj C)UL@ C}W\ e_}Jg sl =Y

3)5)@.2 OK:AJ.‘J cdj))u.s e.k)/\..i.;‘.} ‘Lstjj“g;jtJ) C)ULJ le o‘})§ )L”.i;.\é —i

1- Assistant Professor, Department of Plant Breeding and Biotechnology, Faculty of

Agriculture, Shahrekord University.

2- MS.c of Agriculture Biotechnology, Faculty of Agriculture, Shahrekord

University.

3- Professor, Department of Plant Breeding and Biotechnology, Faculty of

Agriculture, Shahrekord University.
4- Associate Professor, Department of Plant Breeding and Biotechnology, Faculty
of Agriculture, Shahrekord University.

nedamirakhorli@yahoo.com : S5 xSl oy (L3 J ss sk 55 3

(av/a/vo U’dﬁ')“i G‘)U_ qY/\ /Y0 &_,_9[_.{)_3 GJU)
US>

G403y plal wilo Wluwia SBLE 33 0594 4B i1y ol wWigi 9 OF wls JES! a7 lxsT 3
g 90 (OBLE 3oty 38 A 1 Cillie olse (6 3hiding cimol 4330 § By b yo SIS slaosls

Sy Ao ) & (g hadin 19 571) P yL9 571 31 oSlitwl b O3 Cdge Ol -0 3 0 B

2 Fi0 g 00 dug 4T I ol Dglite Sy S 35 O3 3 5Ches (wsy e il lg )51
Rl S0 drwgi Bud b Gagh (nf ol OF JESI Glabp w0iY ppol S e P S by ,S1
O 5ol & gt (S g PIOL ST 1 33 poy yTlo FI dlawlgdy Cdgo by (Sly W THl ploby
Lol Sly S SO OF s el PO 50 cu Fg g n 9 AL St cdgo oyl

31 odliiel (ol S 3o . Ab0d 934 S 0 318 W cov 1y Cdge Oly gt &7 elgs RIS
05 ol Cilike LS i 4w ol ST (5 (T 9 Vb Canmla 3l ol (35 oo
P ALY G 95 daslgly Wbl S Ogliie el pole LT Cod o Gl
39,0l g bl Spdy ST » 4 OIgw 9N &S 3l ookl L GV3501 9 LBA4404
GoleT BgnsT .o (6 w031l Jbd w39 9 3l 3a0 39 dw 3 Ams .ABodls JGs! plaly 1Y
G ALY i 3 03T b (lolo vy ST 9 58 w9 Mgi Ol jae oy yi 47 318 LS
-0 cmd LBALADA g 8501 b 9d o0 (MM 9T 40 )0 (95 o8 o go &
Sliwd iz P10 (2blo 185 9 LBAAA0A (5570 9w 9 4 g y0 AU i 95 31 T
Db 0 Slgly iyl § plab @


https://mail.google.com/mail/u/0/h/1e9fxcf2c7vut/?&cs=wh&v=b&to=nedamirakhorli@yahoo.com

O‘)&*A)u—‘)j’Tﬂ‘-’“

PIOL 33 oy yb9 T dlawly 4 05 Cdgo Ul (S 3lwding:

oS b ol 4wl 5 Ol 53 S S5 st
oLl e 5 5 i J S pesdle &Sl 5L 05 Ol
Mozafari et ) > 35 J =8 58 Jshu 53 S 55 s, ol
s glad) Josl sl g3leang 5o00l 5l Gl 2013
ool Jsmamme Soslpmerr 5 (s o JRuly3l sk
2SSt s s S5e Jole . (Sheludko, 2008) 5%
e 2Ulg e Sl el (gl gla e STl ol
SIT-DNA Jusl J8 55l 5 b s e alS Jle 4 g 5L
Lot o plo 0 ol 030 8L ST slads g pdams i IS o
L slite ALS 058 4wty oS L)ls (5 mhe 25l
slaw s 5 ,,LS 5,000 5L (Nam et; Yanofsky et al., 1985)
O S Al sl Ol Ol 03 ) (Fslate i Cilks
53 sl e an a0 ool 5550 alS Pl
S 53 STl s edalive Ol Olge 3 sl Sl Gudls
& Gl S s S8 el s ge 53 S e Oy
R S Gosban ol Saey 8L 5 lS 8L
GASL ol Glat s 4 s LS Glacs 55 L e S

.(2008 Sheludko,) was o OLid (g i b S Conlos
S ge JWE) g Jlpd 4 plaws ke w4 Rash ol 5o
Al elS 2l S s S5 s W s bl olS 52 05
AU e e S HEBM2 05 Ol Ol 2 e Jul s
b S 158 5l il s Ol smeas IcBM2 05 s oy
w3l ol SISl ol 4B 815 eslinal s, 5
S (B-1,3- 1,4- gluconase) ;LSS ooyl > 4 fomete
4S ol sdal Cowsa Clostridium thermocellum o 53l §
s OIS L 53 LB=Vd 5 BT sbre sk
Glads OLSI oo (g Sl slgs a5 13 S s
5ba Ol o 1) Lall Ol 48 55 oo 3151 00 53 Ll 03l
S patia 5§ SNl K) sls S 4 S 5 WS
J=1s licBM2 05 25 -l s .(Komakhin et al., 2005)
Abdeevet) pBISN1-IN (accession number EU886197) |5L
@l 13 il oS i jobs 2SS oS (al., 2008
51 p 5 SLes,SILBA440A 5 GVBE0L a5 55 5l sslisl L

VY oos bl 5 pble o3 55 oS w o il ST b

dodlo

i 5 Ol S 6,5 4 slaze (Prunus dulcis) plal oS
slac—d 5 Laglls > amygdalus ,..> ,—; 5 Prunus
[alilimarandi., 2009) &S o 4, Lol o8 Csr 5 655
53 3L elS G Olgeas plsl ot ps oS ol (55000 OUL
31 aS Ly (GodiS 3 gdoen ol so o ege . Cosloddans il Lis
Gl 5l A5 ke 558 0 o gues olS 0l >=ol Ciltal
Gosols = 5 Lao s oL 555 an s Lo JS 53 Lo
-4 S 53 K55 54 (Imani and MahammadKhani, 2011)
S i ol sla gy g 0 5n Ol 5 0 gla
Sl s A Al b s S el S8 5 e ayl b
Miguel and Olivera, ) 555 o Jool= OlalS ol e Vb
UL Aol e gl gy OISl 4 a5 L (1997
Solwaing Gl 535 o0 D13 a5 3,50 a5 OALS W5
3y sl Sy 0l sUs sy 03 JUas! lal s
S S (STl sleslial Ly B ye gLl sel
Sl Cdge Ol s G s crl el pb o il S
Sl s sl e sl g 5 4Bl e (Siba oS
gl 53 gl ST Wl 03 Ol oo 5 43
S0l ool 5 S5y Sl v n 05 ole bl
Wu gong and Xue Bao, ) 55, o ;LS 4z (s ey 4 e slin
Slicie 4 e S gl el 05 Jlaml i, G axw 5 (2002
33 (K 05 Ol 1 F5e sl ySb 03 ;S 40 935
Golwag OLSGl cB 40 0Ly L «s (Canli and Tian, 2009)
e S H0U S Olos e 3 ol JUl 5 Jge el Sl ol
G heamdly § 0 Ol e Jslse cnl e 10 0
e Lo sSU 5 s Oley e ALS (55 p s SUs S
Urtibia et al., 2008; Tian et al., 2008, Song and ) > S oLl
el 515 Jlozml ol g ol (S3lutings 5 sy (SiNK, 2005
e 355 slawi S s il la el s TS 2l

(Gill etal., 2004) »
5 Oy SSULS laptons 3 Ll e 05 S Skl
Sl s M F el e b et e (2120

WWAY bl 9 5l /Y 0 losls [pgm 0590 [ (G § (S0l § Sl § (quweo -



PISL 33 oy 5 b9 ST dlawly 4 0F Cdgn Ul (S 3luding:

OLer 5 Sy T el

L Dl gt G5STs G b 3l oS 55 sla 558 S
3550 B o3Il S 13 uul 5,40 LICBM2 0 sls S5
(Y JS8) 30 5k i Ve Ui

P i) s S

S ad e o S s S5l sl S5 ol o
ol L L 05 m Ok K o S iy glais,

o Bl Oke mle b 5l e SUs ST slad sl SLisil 5 Las

g g (Wroblewski et al., 2005) L2 5,5 S » 030
o map 4 p S s STl s CiS (6 S O il s
el s 5 Gl 02 0,8 Jus 00) s lllS S s 51
05 Sl S Sl plas a5l (Gl 53 oS ha Vo)
YA les s celw Yo Sdeas Bl & s s 4
e ol 3l e Wl S (5l a0 UL A el 4
Jotomn 53 Jol g SUus STy A 5l S
pH , 10 mM MES 10 mM MgSO4) Infiltration medium
505 gl Ny ey SaVer ol (0/1 Il
it =gy Ddes Ay il 5 e WU (S
VO odeds s o Haa Vot o s L Sloes U5 ol
Induction J st ;3 ol gy 5 Ad 5t il ai3s

medium: (10.5 ¢g/L K2HPO4, 4.5g/L KH2PO4, 1 g/L
(NH4)2S04, 0.5 g¢/L NaCitrate, 1g/L glucose, 1 g/L
fructose, 4 g/L glycerol, 10 mMMgSO4, 10 mM MES pH)
U s = 0580 il 3V 55 S Yo (g5l 0/ Jolas
Lee M.W. and yang et ) asl .54, OD600=0.4 5 Sls;
aS I s sl ol lazisan S s ulg s 5 (al., 2006
OLalS oS 55, 4w 5l day A3 Gou b Lo Jate 50k olS &
S e gl 8 83 518 (Sl s YT gles s
Al S

05 o $s Al 5 01T £l Feal

=0 ol Gy gl ST 03 0l el s skea
b il K el sl 5 LBAG0A ayse b S Lk
Pl o gl p S i 55 13 oLl s AS Sl
A S 1 eslinal 350 5 skite pl 4 (el Sl 4
S5 5,8 sl s YY glos s OlalS &S cel YE I e

g;_gj,a QL:> )‘ J.pl;— de U"‘zﬁ}l’ Q\]:«j CJL.:‘ JLE;;\ (a‘JL: okﬁf
Sl sl op e olsl Sl Olpmean 5 g8 o310l 0
A eslinal ase )l 5 fbl{ 0305 0k Ol g i 4 plaas

g 9 Slgo

AL o5

3\Y 55,#L23 o3, Prunus dulcis (Mill) < S elal Jlg g3l
S5 5l s s adlate 5> Sa2S e Bl 1S Lol
Ol 55 e 5o g ol S 5 (Wl DL oS 5ba
S Gslas Gl S5l 0 S 5hS o3 OIS ;35 5 5
3 G5 ssbe 4 s (K SIS s 5 oS b oS
Slass a5 Mdeslinal (glasiaan 350> 3 Ol S
b 8 5 5SS Cin(al (s (8L 45 olS 055)
A

Showy OS5

ooy 55 calies alles (et A L LicBM2 o
Syl Jdve ¢l>l{ 4 (Abdeevet al., 2008) pBISN1-IN
wbwuw|)sujﬂ&5%awdﬁrpu
4 e Gdsl Lpd e sk il Gbla s S meS
S5 s (Munro and Pelham, 1987) KDEL JI 5 -xals |Js
Loy oS 5 sl s (Baumlein et al., 1986) LeB4 ,.a
e 53 3 b a oDy s ASLE 3 5 e
a.,\_.dwjf@}n oS 3l aS sy g 2 Jdsas 93 ol
2 e wl 4o 55 (Abdeev et al., 2003) <.
GAJ_:JAJL:L:_.A\LSJ.?A‘) J‘j@ﬁ)‘(yW)bu\jbﬂ@
O JS8) e e BL dsstms 3 s ool 2l

oalazwl 390 ‘_;La‘_;}l's‘.g

osler il 5, s Agrobacterium tumefaciens s :SUs slaa oo
G0 =k bl sl e e 0 Jlisl g
(Hoekema et al., 1983) LBA4404 slaw yor ¢y il S|
.45 4 (Koncz and Schell, 1986) GV3501

= o= AN s 4 0 SU ST Slady s At J sl
e g A g (YY) Sy 98 5 oy i) el

- IWAY Ll 9 )l /Y 0 )losls /o g 0590 [ (Snn § (Foo] § Sl ) (oo



O8es 5 (Jr 2T o 1

PISL 55 Pg 559 ST dawly 4 O3 g0 Ol (Siluding:

o3l Uy 5 Sl o gy ST 53 4k pl 2SS LG 5 s el
05 i Aol 0Ll st b olans] gls SHET
Primer <ol 51 S35UT o~ b sk 4 553 oal 5 LicBM2
() Jsd) As esliza http://primer3.wi.mit.edu . s L3
g+ s RT-PCR 3l eslicul b (3L i V87 sk oo A
BFIRE-F I 5,8 Slwam s VY 5oV idt 5ol S
L o V8N aakd iS5 ) LICBM2 0 sla S5led
RN

SaS ol dazmie (S 2l p S e Trvosi i S
SIS s o s el s 05l 5wl 055 20
(V) 15 50U 5 b gmss u;,)um.jdjsw A s
s .(Rubio-Pifia J.A and Zapata-Pérez O, 2011) . ¢L>_L;\
(Produced code: RTPL12) <5, & .S 3l eslaal L CDNA
CDNA Jsl 4 ple aSopla ax 5 b .2d 8 el vivantis
oY el S5 5l SN 53 5SS ) LICBM2 0
S5l b LIEBM2 0 JI5 5l Sor S (glankss g1, b s

Vel Hlle LB pnos nptll nos P35 LeB4 LicBM2 KDEL PA RB
¥ dendly Hlle LB pnos nptll nos P35s LS LicBM2 PA RB
T ke Sl LB pnos nptll nos P35s LicBM2 PA RB

05 ers Ay 1LeB4 (CaMV3ES) (IS 1S Sulise s 5358 iy P35 S isbeandly oS 5 4w 53 T-DNA b Siled 2 -V IS
2 S US I LS ¢ enDl s T St 4 5 Syt 15 KDEL 6353 o oDl sl K 53 085 5 e Sl S Lo olS B 1 S
ay Cmaslie 05 MPHE N0SO3 iy PNOS 10 ydlisT s S PA €355 oo 2udly sl ailin 53 85 0 o 5 St oS i pn olS a ) Ay
oS el Y Gy S 5 8 e oDl s T ASCE 55 S e ol ) (Shanl S 508 05 4 by je SLL MO8 £ LIS

.(Mirakhorli et al,2010) éj‘:‘@ r.w)k.i};:w BL) U’;‘;)Ji @;u C,.PL; Y 6.)..:_@*”%4“ ;.:Sf ‘J).J:L;A CM,/)LUJ BL) u*::;)ji

Figure 1- schematic figure of T-DNA region in three plasmid construct; P35 s: The constitutive Cauliflower Mosaic Virus 35S
promoter,LeB4: leader peptide from bean that caused protein accumulation in endoplasmic reticulum, KDEL: leader sequence that leads
protein into endoplasmic reticulum, LS: leader peptide coding sequence from carrot that caused protein discharge into apoplestic region, PA:
polyadenylation signal, Pnos: nos gene promoter, nptll: kanamysin resistance gene, nos: nos gene terminator; plasmid 1: construct causes
accumulation protein in endoplasmic reticulum, plasmid 2: construct causes accumulation protein in apoplast, plasmid 3: construct causes
accumulation protein in cytoplasm.
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Figure 2- PCR colony gel of recombinant Agrobacterium tumefaciens LBA4404 and GV3501 strains; left side: L: size marker, 1, 2, And 3:
LBA4404 strain transformed by plasmid 1, 2, And 3,-: negative control. Right side: L: size marker 1, 2, And 3: GV3501 strain transformed
by plasmid 1, 2, And 3,-: negative control.
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Figure 3- Agarose gel electrophoresis of genomic DNA PCR reactions: 1: not transformed leafas — control, 2-8:
transformed leaves, 9: transformed Agrobacterium as + control, 10: DNA ladder.
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Figure 4- Electrophoresis of RT-PCR products on 3% agarose gel, M&L.: size marker, 1a, 1b: leaf sample transformed by plasmidl, 2a, 2h:
leaf sample transformed by plasmid2, 3a, 3b: leaf sample transformed by plasmid3.C: negative control.

s 80 53 05 5,50) SUS o 5T b Olsn ilsls 520 =Y Jpor
Table 2- Variance analysis of enzyme activation (microgram per microliter)

(MS) lny o o Kils @351 a3 7 e
0.91** 1 ey
1.41** 2 oDl
1.50%* 1 o
0.28 ns 2 5% LSy
0.14 ns 1 L X 055
0.21ns 2 G X deandly
0.09ns 2 43 X 0B X LDy

0.11 72 o

J\JL;'J.A(:J&nS‘)M_)é\ }0 dL&J‘?“C}k—w}})l)L;N ;.».:J‘J:A.g**}

*

2. *and ** respectively Significant at the 5and1percent levels, and ns not statistically significant
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Diagram 1- glucose level mean comparison (ug/pl) in leaves by different plasmids
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Different expression pattern of NPR1 and some of pathogenesis
related genes in response to salicylic acid and methyl jasmonate
treatment in rice
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Table 1- Primers used in this study

e (°C) Jlas! oo

References

Siel Jig 03

Annealing temperature Sequence of primer (5'-3") Gene

F:5-CTACGTCCCTGCCCTTTGTACA-3'
R: 5-ACACTTCACCGGACCATTCAA-3'

F: 5-TGGCAGGTGAGAGTCTACGA-3'
R: 5-AGGTGGATTTGCACCAGAAC-3'

. F: 5-CGCTGTGTGTTTGTGTTATGTC-3'
(Mitsuhara et al. 2008) 58 R: 5-CGTGGTTTTGTCTTTATTTCAATCC-3 OsPRI

F: 5-ATCACCCTTATCTTCGCTGC-3
(Queetal. 2010) 57 R: 5-TGCTGGGAAGACATAGTTGC-3' PDFL.2

F:5-GCTAGGCTTAGTCCTGCAAC-3' Thi2.1
56 R: 5-GGTGACAGTCTCAGCTTCCT-3' '

(Jain et al. 2006) 58 18S rRNA

(Sugano et al. 2010) 57 OsNPR1

(Sadati et al. 2012)
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Table 2- Analysis of variance for expression of the studied genes under methyl jasmonate and salicylic
acid treatments in two rice cultivars of Khazar and Hashemi

MS Sl o Kl
Ol i &~
Source of variation NPR1 PR1 PDF1.2 Thi2.1
w0 2795.06 °  10465.22500  19758.02500 78411.02500™
Genotype
LL' * Kk Kk
s de 13.94 0.62500"°  1946.02500 1525.22500
Spraying
RIS AR e ok *H
RSP ol 2235.02500 0.62500" 950.62500 1221.02500
Spraying*Genotype
Jsl o>
5.82500 5.82500 3.55833 9.62500
Error 1
Hle Hk *%k *k *k
o 6768.53750 2539.68750 3367.46250 9456.16250
Time
%)Jj B L_)LAJ Sk *k *k Kk
) 1860.91250 1920.78750 3170.46250 5658.83750
Time*Genotype
W Hley Kk *k *k *ke
o Jme 3 o 5264.91250 1297.81250 3923.21250 8253.91250
Time*Spraying
:‘LY b»«-‘" 3y C lﬁ ) Kk Kk *k *k
b Dol w55 2 o 6887.08750 1288.81250 3504.56250 10380.08750
Time*Genotype*Spraying
| S Ol **
o 1628750" 1791250  21.68750" 35.08750
Time*Replication
Y gl
10.3875 6.92917 5.37083 5.7708
Error 2

ns,

**%  * ng

-u_))\jodu}‘ck.djé)‘}&”})‘)&mﬁ%;@: B

“and™": Non-significant, significant at 5% and 1% probability levels, respectively

WWAY bl 9 5l /Y 0 losls [pgm 0590 [ (G § (S0l § Sl § (qwien -



e Sl b dad o SO 3 (S 9 9 NPRL O3 Wglae Ol

O 5 S dl3

il 5 e g Sdedlodend e Lol s o5 2
b e (ol 3 5 SO 5 (J g eSSl
oS o8 8w Ol$ e opl ol (Hayat et al. 2010) .5
e il s PAL 05 0ls W1 L b sl e 050550
a5 et Sl 5 e UL el YT L 0 53
525 oBa NPRL 05 0Ly 45 sl 15 (e 0 3L 5 ez
PRV { NP UCH O Py Ve PR DI BURTCIP IR 7
L S gl i il 5 e $50Ken 5
ST G sli e 05,5 Jlad g 53 Sl
oLS Slas 5 3 Gl a1 5o asd e sdalin Siatn
(Sl S LD 3kl s 3 b Shemdladea L 23
L Las o sy Ly sS6 5 OSNPRL 05 Oly il 53l s
LS 534S 5,55 sk s (Sugano et al. 2010) i of
Sy 53 OSNPRL 03 0l i e 2 S plosil i
hy D L3S 0 A5 S ol bl (YL 25l oS CRA62

(Liuetal. 2012) —ils ¢ oS i il bl i g5
225l O3St sl 5 5 o Sledlodnl oz
SNPRL (g0 Sl e 5 55 gl s gla s i amst
J g s 53 NPRL 0 JUsd 5 (5 50 5500 53 42 O O 3l
J s~ 52w ;3 NPR1 (Pieterse and Van Loon, 2004) >, .
SKPL, ) 5SS s SheeS U3 JHs G b
3l esles v SCFCOI1 (CDC53p/CULL F-boxCOI1
O das o a3 Ol 5 U el Jite by JUES! e sl
b s ol JLal 53 IS A oSUeS il 05 e
55 o=l e (Xu et al. 2002) 51 b goilr |
S ST bl s NPRL Gy b 51 St
S o Jlasl S pomalr Jote ply JUiSH s 1 555
5> OSNPRL 45 sas o OLLS La 2 g5 (Spoel et al. 2003)
oS Cnilen Sl ety g 53 Bl (Wb 5 (60550 -
Cger O3 Jld 31 ey S ol )l Ol gl fte s
s odd e s 4o Sbedladtond ol JU) e Wl
L L e sladl Oy o TOA o 5155 sla, 551 ol o
L& s (81 (LA At 53 opl by 05 0 25k

slaesls bl s 5550 0S5 Oly boly 4 s s
L5 Jolime 1Y Jsas) sl gLiS Real Time PCR
S50 S0 53 S sl e s Sildlidtnd L] slos
gl 53 sla e BN Ghils o 5L 05 Sler Sl s
5 S s 5oy e dias 0L ol aS Sl Aoy S Jlaz
L s Shedlodnd G e 4 s 5o i 55 slise 13,
Cogr bl ol ol G gl Ol s b penl Lz
33 S 5 53 ol (G ST l531em) 1 5585 b))
335505 8 0l (2L glam b L Lo e slal5 sl
i S 1 alie 5 g0 il SOLS 53 5 5

5 Sebdladonl (il 5 fd SET S )
= PRL § NPRL odis 05 Ol 5581 2 S sl fito
Sls e sl sdias OLis Real Time PCR glaesls 51 Jol>~
GlaOlag 3 poils 5 5> o3, ;3 OSNPRL 05 Ol 5 Sl
07 80 02 05 pl Qe Ol (p ity S it ol s
sl L Sbdlodond b Slas 51 o el 25 Oleg s
ol BA Olas 53 0F cpl Ol Oljee obln 035 55 45 Jl 3
48 Ll 5HOA JK8) dowy 3550 5llis ST & e 51 ey
L St LS| Caglin e ola 055, NPRI
ot 05 ol Ol GRalsdl o5 oo g Skl ol
P S CHT PRCI V-t W R W W W (L P |
Seledbosdesl 51 (g 2 polde 035 Dl oLy ezl o 5 55
Oy I3l &8 58 0 Cels (Silverman et al., 1995) s
B! oy s (5555 Olas L5 L35 w35 5 0 )
Al

“Sosba oy Dl Slsenlr fie b sles 5l Jol =k
S ol 3 51 5 035 55 OsNPRL 05 Ol 53]
@30 03 ooy S 4 Sl Sl e Cell BA 5 S B
S 3 g el BA 05 O Ols e i 38 (ol
oS Slas S das e 0L Lt LOA JS08) A sdalie
Phenyl alanine ) 03 ol (il 3 s DU saslr o b e
355 o PAL o 5T e les 5158l 55 5 PAL (ammonia lyase

- IWAY Ll 9 )l /Y 0 )losls /o g 0590 [ (S § (Sl § Sl ) (oo



O 5 2eS> a3 O gl GWNPRL.. (Sslw b i o SO 31 (S99
A NPR1
200 + . a
180 -
X ¢ 160+ =
D m 1404 =al w Hashemi (SA)
1 € @ = |
lj S 100 - :::: 8 Hashemi (MJ)
3 o 804 lafl @ Khazar (SA)
D £ 60 b
2 O 404 :::: m Khazar (MJ)
207 4 =N
0770 6 12 24 48
Sles 3 el
Hours after treatment
B w0, PRI a
% o 120 e
o .2 100+ !
1% e R ® Hashemi (SA)
15 §- | = = Hashemi (MJ)
s D 60 - ¢ .
39 T !
D = g0l e = B Khazar (SA)
- @ Fu'l .
20O 5] e ) ® Khazar (MJ)
oladds = =

Sl 5l g el

Hours after treatment

G5>) g el 53 PRL 5 NPRL (b5 0Ly S5 (M) Sl gasl s 5 (SA) Sheeladnl 31 -Y K3

LA, oI5 pme o3l Ls 5 0

JL@:}\CEJJJSJ:JJ

Figure 1- Effect of salicylic acid (SA) and methyl jasmonate (MJ) on the expression of the genes NPR1
and PR1 in rice cultivars (Common letters are not significantly different at probability level of 5%)
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Table 1- Accession number of registered ESTs in NCBI database and their length (bp).

b e el Jsb P dob e it gp A
Length 'Arﬁrf;'eorn Length  Accession number Length  Accession number Length ﬁcjfrfg:frn
458 JZ19105.1 512 JK671259.1 230 JK671254.1 261 JK671242.1
403 JZ191060.1 284 JZ191048.1 360 JK671261.1 312 JZ191047.1
500 JZ191072.1 200 JK671234.1 292 JK671262.1 211 JK671209.1
265 JZ191069.1 663 JK671260.1 214 JK671201.1 213 JK671255.1
292 JZ191076.1 353 JZ191077.1 244 JK671195.1 213 JK671266.1
353 JZ191080.1 212 JZ191088.1 240 JK671190.1 391 JK671253.1
384 JZ191086.1 237 JZ191090.1 225 JK671216.1 349 JK671176.1
255 JK671244.1 260 JZ191082.1 354 JK671212.1 200 JK671258.1
350 JZ191043.1 302 JK671192.1 204 JK671218.1 260 JZ191052.1
352 JZ191074.1 236 JZ191093.1 309 JZ191045.1 207 JZ191089.1
200 JK671200.1 352 JK671251.1 261 JZ191050.1 208 JK671187.1
200 JK671182.1 706 JK671248.1 269 JZ191053.1 247 JK671236.1
576 JK671250.1 277 JZ191085.1 235 JZ191081.1 230 JK671267.1
331 JK671246.1 612 JK671263.1 353 JZ191087.1 266 JK671232.1
432 JK671264.1 322 JZ191044.1 392 JZ191067.1 232 JK671257.1
363 JK671249.1 259 JZ191056.1 361 JZ191064.1 201 JK671211.1
344 JK671222.1 323 JZ191075.1 260 JZ191051.1 203 JK671215.1
239 JK671226.1 435 JZ191061.1 247 JZ191055.1 496 JK671231.1
510 JK671238.1 391 JZ191062.1 386 JZ191068.1 365 JZ191042.1
512 JK671245.1 363 JZ191063.1 289 JK671223.1 306 JZ191046.1
344 JK671256.1 307 JZ191079.1 523 JZ191071.1 566 JZ7191047.1
306 JK671217.1 307 JZ191078.1 607 JZ191070.1 357 JZ191065.1
663 JK671260.1 649 JK671233.1 225 JK671216.1 350 JZ191066.1
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Figure 1- Characterized ESTs isolated from Aeluropus based on existence or absence of similarity and function compared to
proteins in data bank.
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Figure 2- Comparison of investigated ESTs with proteins in database using blast rules of alignment.
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Figure 3- Putative function of investigated ESTSs after blast with proteins in data bank.
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Figure 4- Phylogenetic tree of proteins in database (BlastX results) with GABIT26 (JZ191067.1) using Clustal W, MEGA 5
and Algorithm NJ.
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Algorithm NJ.
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Lol (bl o pmmms ol sy L 0315 SlaS e
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Jesily U oo slals oLolis (Aramideh et al., 2010)
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eslial Slialasdr bl 5s; 51 BE 58U (bl sl
Sleal ekl o 3, opl Ll (Travers et al., 1987) .
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JSS 3l 4 w‘JfLWMM"@M Iy el (gilula=
M)J YQ/\Y’ l; ‘_;91.5 6[.&;5[?- udhl.;f Mﬁ )L@.?: U’i” DL ol
b S Sla 5 oS 5 (lady s Ao > 0 2l Dl

(Fdgdr) Lo g

Cap 5 gl GeliS A 55 (5 LA ) gl (oSS 55 (5 SL
sl 53) Jly S5 CaP gl So iS5 (6 ST
Bl Sy Son ol (Y S oS 55 slags 5L
law s S 5lais,s YW/0) 5 WM 04/ (5 S &S

Bacillus thuringiensis s :sU c.iS slaleses sdias | S5 slil =Y J g
Table 1- The components of media for culture of Bacillus thuringiensis

CiS how gl S o
A2 PHVA) (¢ 378) e Sl (¢ 5 0) NaCl «(p S5 0) s o jlae (o SV0) 0520 5 LB ~t
‘):":j‘)-i (‘a; \O)JKT g(‘:; O)Nacl ‘(r; O)JWA)LA& ‘(r; \.)d)"':‘); LBA
A 2 (0510) 8T S +/++0) MNCL(pH VA) (S ) mdeelicd (o8 1/0) jass s jbas o S 7) 550 5 (e SY) 050 5 T3
((+/+6 M) FeCl «(+/Y M) CaCl «(+/\ M) MnCI (/¢ M) MgCI (+/+06 M) ZnCl «(+/+\ M) HCl) S5 J s 51) ml/L + LBA ccy

Bacillus thuringiensis ¢ =L s OF sleas sazs 5 5 Cryl 0f 55 ol olant] 5 ases gla S3T gbe S55-Y Jgdor
Table 2- Characteristics of general and specific primers for amplification of cryl and its subset genes in Bacillus thuringiensis™

S5 i g SN 53 Sondpe o3 S o 05 Sl g s 05l
((Base pair)bp)

Cryl(F) 5'-tracrhtddbdgtattagat-3’ 726 Cryl 1500-1600
Cryl(R) 5'-mdatytctakrtcttgacta-3’ 2268

CrylAa(F) 5'-ttccctttatttgggaatge-3’ 1023 CrylAa 1268 M11250
Cryl(R) 5'-mdatytctakrtcttgacta-3’ 2268

CrylAb(F) 5'- cggatgctcatagaggagaa-3’ 940 CrylAb 1371 M13898
Cryl(R) 5'-mdatytctakrtcttgacta-3’

CrylAc(F) 5'- ggaaactttctttttaatgg-3’ 1452 CrylAc 844 M11068
Cryl(R) 5'-mdatytctakrtcttgacta-3’

CrylAd(F) 5’ -acccgtactgatctcaacta-3’ 1057 CrylAd 1212 M73250
Cryl(R) 5'-mdatytctakrtcttgacta-3’

CrylB(F) 5'- ggctaccaatacttctatta-3’ 1063 CrylB 1323 X06711
Cryl(R) 5'-mdatytctakrtcttgacta-3’

CrylC(F) 5'-atttaatttacgtggtgttg-3’ 1160 CrylC 1176 X07518
Cryl(R) 5'-mdatytctakrtcttgacta-3’

CrylD(F) 5'-caggccttgacaattcaaat-3’ 1126 CrylD 1138 X54160
Cryl(R) 5'-mdatytctakrtcttgacta-3’

CrylE(F) 5’-tagggataaatgtagtacag-3’ 1155 CrylE 1137 X53985
Cryl(R) 5'-mdatytctakrtcttgacta-3’

CrylF(F) 5'- gatttcaggaagtgattcat-3’ 1302 CrylF 967 M63897
Cryl(R) 5'-mdatytctakrtcttgacta-3’

CrylG(F) 5'-ggttctcaaagatccgtgta-3’ 1300 CrylG 1128 222510
Cryl(R) 5'-mdatytctakrtcttgacta-3’

CrylH(F) 5’-actcttttcacaccaataac-3’ 1696 CrylH 572 222513
Cryl(R) 5'-mdatytctakrtcttgacta-3’

Cryll(F) 5’-acaatttacagcttattaag-3’ 1027 Cryll 1000 X62821
Cryll(R) 5'-ctacatgttacgctcaatat-3’ 2141

CrylJ(F) 5'-gcgcttaataatatttcacc-3’ 1162 CrylJ 1106 L32019
Cryl(R) 5'-mdatytctakrtcttgacta-3’

CrylK(F) 5'- tgatatgatatttcgtaacc-3’ 1245 CrylK 1043 U28801
Cryl(R) 5'-mdatytctakrtcttgacta-3’

“IUB codes: b= g+t+c, d= g+a+t, k= g+t, m= a+c, r= at+g, y= c+t

(Seifinejad et al, 2008) 3l «3 3 ;"
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Figurel. Crystal (c), spore (s) and cap of native isolates of Bacillus thuringiensis (x 1000)
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Table 3- Distribution of spore, cap and crystal forming isolates in different ecosystems
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Table 4- Characterization of Cryl and its related genes in the detected Bt isolates of Mazandaran province soil samples

4y ol ‘

MThID
rThID
17410
HTAID
o1hID
41410
31410
athio
JTAID
arhio
pYTAID
Cemm

ovTAID
qvThID
eyTAID

* **AG-JR1 )

1
1
+
1
|
|
|
I+
|
|
+
+
1
1

- - + - - - - + - - + + - - AG-JR2 Y
- - + - - - + + - + + + - - AG-BS1 ¥
- - + - - - - + - - + + - - AG-NK1 ¢
- - + + - - - + + + + + + - AG-NH1 0
- - + - - - - - - - + + - - UR-AM1 1
- - + - - - - + - - + + - - UR-AM2 v
- + + - - - - + - - + + - - UR-AM3 A
- - + - - - - * - - + + - - UR-BB1 4
- - + - - - - - - - + + - - UR-GH1 Ve
- - + - - - - - - - + + - - GD-BS1 A
- - + - - - - - - - + + - - GD-BS2 \Y
- - + - - - - + - - - + - - GD-RS1 Y
- - + - - - - - - - + + - - NV-MAL AL
- - + - - - - + - + - + - NV-FK1 Vo

Sl LB e o310 55 03 2SS 5 el 350 63100 53 05 5SS S Oak e o St g+ - l*
S0 FK 5 3UTs sems MA sl RS 62056 GH o bk BB « T AM e 5 NH (55 NK bl BS by s 0l g2 IR i 03 NV (2L GD 5,45 UR (8155 saSb AAG edle*

*The marks, -, + and + mean: no amplification, amplifying the expected fragment and amplifying unexpected fragment, respectively.
**The Isolates: AG: Crop, UR: Urban, GD: Orchard and NV: Non-Vegetation soils
JR: Juybar, BS: Babolsar, NK: Neka, NH: Nowshahr, AM: Amol, BB: Babol, GH: Ghaemshahr, RS: Ramsar, MA: Mahmoud abad, FK: Fereydunkenar
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Figure 2- Cryl genes abundance in detected Bacillus thuringiensis isolates of soil samples
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Table 5- Cry1 gene profiles in isolated Bacillus thuringiensis strains from soil samples of Mazandaran province

s, S5 sBE & g 315 (A y5) Slyl

1 Cry1Ab,CrylAc,Cryl1Ad,Cry1B,Cryl1C,CrylD,Cry1H,Cryll 1 6.66

2 CrylAc,CrylAd,Cry1B,CrylD,CrylE,Cryll 1 6.66

3 CrylAc,CrylAd,CrylD,cryll,CrylJ 1 6.66

4 CrylAc,Cryl1Ad,CrylD,Cryll 5 33.33

5 CrylAc,Cryl1B,CrylD,Cryll 1 6.66

6 CrylAc,CrylAd,Cryll 5 33.33

7 CrylAc,crylD,Cryll 1 6.66
4_/_1375 bp
-— 947 bp

<+«———— 831 bp

«— 564bp

Figure 3- Gene profile of GD-BS2 (right) and GD-RS1 (left) strains (M: Molecular weight marker)

1375 bp ——»

947 bp ———»
831bp — >

564bp __———»

(533 S50 SLas M) (o ca) NV-MAL 5 (coily o) NV-FKL lagg g S5 Frs —t JSS
Figure 4- Gene profile of NV-FK1 (right) and NV-MAL strains (left) (M: Molecular weight marker)

WWAY Ll g )l /Y 0 losls /o g 0590 [ (Sanns § (Foos § Sl § (koo -




oL L;JIJ.»GL_\J? bl

... Bacillus thuringiensis (s w5t 09 SBU 0> J9Tg0 b3

100 -
90 -
80
70 4
60 -
50 -
40
30
20
10 4

‘;ﬂ"‘fé B

0

WSl e

o EL B S O

s slaptm ST 3 OLUSIIL ol Cryl glao) w5 -0 JSa
Figure 5- The Lepidopteran-specific active Cryl genes distribution in different ecosystems.
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Study of crylAb transgene locus structure in transgenic rice
(Oryza sativa L., cultivar Tarom Molaii)
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Table 1- sequences of primers used in this study
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figure 1 Primer number
in figure 1

CCGCTGTTGAGATCCAGTTC 13 GGCGGCGAGAGGATCGAGAC 1
Reverse Forward

CACCCAACTGATCTTCAGCA 14 ACCCCCTTCAACTTCAGCAAC 2
Reverse Forward

GAAGAGAGAGGTGGATTTGG 15 GCAACGAGGTGTACATCGAC 3
Reverse Forward

CCTATCCACTCTGCTATGTGTTC 16 AAACCAGCAACTCACTGCAC 4
Reverse Reverse

GTTCTTGCAGTTGATCTATTCCAG 17 TGGTTCCTGATCGATGACTG 5
Reverse Reverse

GGTCTGTTTGTTCTGTTTTCCTG 18 GCCTTCCTGTTTTTGCTCAC 6
Reverse Forward

GTTTACAGTGGATAACTCACAACAG 19 GCTTTTTTGCACAACATGGGGG 7
Reverse Forward

CTCACAACAGTTTGAACTAAACGAC 20 TGAATGAAGCCATACCAAACGAC 8
Reverse Forward

(A/TI CIG)TCGA(C/IG)T(AIT)T(CIG)G(AIT)GTT _ CAATTAATAGACTGGATGGAGGC 9
AD1 Forward

(A/TICIG)GTCGA(CIG)(AIT)GA(AITICIG)A(AIT)GAA _ GATAAATCTGGAGCCGGTGAG 10
AD2 Forward

(AIT)GTG(AITICIG)AG(AIT)A(AITICIG)CA(A/TICIG)GA _ ATGGTAAGCCCTCCCGTATC 1
AD3 Forward

ATACGGGAGGGCTTACCATC 12
Reverse
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Figure 1- relative position of primers used in this study on plasmid pCiB4421
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Figure 2- structure and sequence of Splinkerette unit and sequense of its specific primes
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Figure 3- amplification pattern of the region between the crylAb and ampR genes and between the ampR and PEPC , (T)
transgenic plant, (P) pCIB4421 plasmid, (N) non-transgenic plant, (M) ladder mix (Fermentas). Numbers. in parentheses
indicate the primer combinations. primers are numbered according to Figure 1.
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Figure 4- The results of TAIL-PCR. (A) amplification of 5 flanking sequence, (B) amplification of 3 flanking sequence, tow
similar numbers indicate products of secondary and tertiary reactions. (M) ladder mix (Fermentas)
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Figure 5- The results of Splinkerette-PCR. (T) transgenic plant, (P) pCIB4421 plasmid, (N) non transgenic plant, (M) ladder
mix (Fermentas), Numbers. in parentheses indicate primers used in PCR. (AP) adaptor specific primer, numbers (3, 11, 14 and

20) are gene specific primers (numbering. according to figure 1).
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Figure 6- Schematic of the structure of 3" and 5” flanking sequences of crylAb locus. (A) Linear map of pCIB4421 plasmid,
the violet color indicates region between ampR and PEPC, arrows represent primers (numbering. according to figure 1). (B)
Structure of crylAb locus includes intact copy and its flanking regions. (C) 5" flanking sequence, this section is isolated by
splinkerette PCR; parts which are similar to plasmid are shown with same colors. The gray boxes indicated unknown
sequence. 80 nucleotides fragment is a part of pChitIHygll plasmid. Arrows inside the boxes indicate orientation of transgene

insertion. Numbers below each box indicate the numbers of nucleotides that fragment. (D) 3 flanking sequence, this section is
isolated by TAIL-PCR, the blue color represents genomic DNA of rice, and other marks are similar to figure c.
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ABSTRACT

he effect of manganese and salicylic acid on gene expression of Menthone Reductase (MR) and

menthol content in Mentha piperita were investigated. The research was conducted by a factorial

experiment design in a randomized complete block with three replications. The experimental
factors include the treatments by manganese (500 uM) and salicylic acid (1 mM) and time (1, 3 and 5
days) after spraying. The results of ANOVA indicated that the manganese and salicylic acid treatments
had significant effect on gene expression of Menthone Reductase and menthol over all three times after
spraying. The lowest gene expression of MR and menthol casused by manganese at 5 days after spraying
was significantly different from control. The maximum gene expression of MR and menthol content was
achieved by salicylic acid at 5 days after spraying. The analysis of the interaction of manganese and
salicylic acid showed that salicylic acid reduced the manganese toxicity to some extent in the expression
levels of MR and the menthol content. The results of this experiment showed that a direct correlation
exists between the MR expression and the amount of menthol in peppermint, so that over time by
increasing the MR expression, the amount of menthol was also increased by salicylic acid while the
expression of MR and the amount of menthol was decreased by manganese. However, it was observed that
salicylic acid acts as a powerful hormone and stabilizes the effect of manganese on MR gene expression

and menthol content in peppermint plant.
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ABSTRACT

ince permanent transfer of genes and transgenic plant production, particularly in perennial plants

such as almonds are time and cost consuming, optimization of various factors affecting the

transgenic plants is critical. Transient genetic expression using Agrobacterium (Agroinfiltration)
in plant is a useful tool to study gene function indifferent gene expression systems. Since optimization of
factors that could affect the transgenic methods is necessary for gene transfer programs, Because This
study was aimed at developing an efficient system for transient expression via Agrobacterium in almond
leaves for rapid prediction of systems performance. Here the lichenasereporter gene was usedto assessthe
parametersinfluencing thelevel oftransient expression. The main advantagesof using thisgene includeeasy
operation, high sensitivity and biosafety. Three different constructs carrying lichenase gene and
differentregulatoryelementswereinfiltrated intoleaves ofmamaei and shahrood 12cultivars,by two
Agrobacteriumstrain, LBA4404 andGV3501,using syringewithoutneedle.After threedays,the amount of
active proteinwas measured. Statistical analysis showedthat the highestamount ofprotein was obtainedin
theleavesof mamaei cultivar transformedby theexpression systemcausing accumulation ofproteins in
theendoplasmic reticulum by LBA4404 strain. So forrapidproduction ofrecombinant protein in Almond,
theagroinfiltration method by using the related expression system, LBA4404 strain and mamaei cultivar,

isrecommended.
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ABSTRACT

alicylic acid (SA) and Jasmonic acid (JA) signaling pathways are mutually antagonistic and

sometimes synergistic. This regulatory cross talk may have evolved to allow plants to fine-tune

the induction of their defenses in response to different plant pathogens. NPR1 plays a significant
role in regulating the interaction of salicylic acid and methyl jasmonate pathway. In fact, NPR1 activation
depends on the levels of these two hormones in plant. Therefore, antagonistic and synergistic effects of
salicylic acid and methyl jasmonate spraying were investigated on the expression of the genes NPRL1,
Thionin, PDF1.2 and PR1 using Real time PCR technique in two rice cultivars Khazar (resistant to blast)
and Hashemi (susceptible to blast) at 0, 6, 12, 24 and 48h after spraying. Results showed that the studied
genes had different expression patterns in different genotypes and times after spraying, in response to
salicylic acid and methyl jasmonate, indicating an association between regulatory pathways of these
hormones and induction of the defense related genes. The expression of the studied genes was increased by
SA and MJ treatment in khazar, while no significant differences were observed among different times after
SA and MJ treatment for PR1 in Hashemi. The expression of the other genes was also low in this cultivar.
In general, it could be concluded that antagonistic and synergistic effects of SA and MJ lead to changes in
the expression of the genes studied at different times after spraying and in the formation of the immune

system in resistance genotype.
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ABSTRACT

iotechnology needs the genetic resources to establish the sustainable tolerance to salinity stress

in GMO plants. Aleluropus littoralis is known as a good model plant for understanding the

genetic and molecular mechanism of salt resistance in monocots. This plant has a high genetical
homology with rice. In this study, 150 ESTs were isolated from A. littoralis. Firstly, repeated sequences
were eliminated and then the possible function and similarity of the remained ESTs were compared with
other ESTs of different plants using international genetic databases. Results of this study showed that, 71
of the selected ESTs were similar to the ESTs in the databases and their function have been determined.
Moreover, 14 ESTs were similar to the ESTSs in the databases but their functions have not been determined
yet. Seven ESTs did not show any similarity. Alignment analysis showed that the isolated ESTs were
categorized in 19 different groups. 16 ESTs acted as a transporter, 12 ribosomal proteins and the other
ESTs were related to channel transfer regulators, RNA editing and cell division. By the relatively high
level of homology with rice genes, the genetic studies on Aleuropus could help in determining the

differences in salt-tolerance between glycophyte and halophyte grass
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ABSTRACT

ative isolates of Bacillus thuringiensis were obtained from soil samples of various ecosystems

in Mazandaran province and Cryl, the insecticidal protein-encoding gene, was detected in the

isolates. About 491 bacilliform isolates were obtained from 128 soil samples through sodium
acetate inhibition procedure. Two hundred ninety one spore-forming, 85 spore and cap-forming and 113
spore, cap and crystal forming bacteria representing 59.67, 17.31 and 23.01% Of the isolated strains were
identified by phase contrast microscopy. Molecular identification of Cryl and its 14 related genes were
carried out by 14 pairs of gene-specific primers. Fifteen isolates contained the Cryl gene in the expected
size. CrylAc and Cryll were detected in all of the isolates but CrylAa, CrylF, CrylG and CrylK were not
entirely found. CrylD, CrylE and CrylJ were amplified in some of the isolates in different sizes: this
could be attributed to the fact that they might have contained one or more new Cry genes. Detecting the
effective genes of native Bt strains and their application in genetic engineering can be a useful component

in future of insect pest management system.
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ABSTRACT

he level and stability of transgene expression can be influenced by factors such as structure of

expression cassette, integration pattern and locus structure. The structure of transgene locus is

important in its expression mechanisms. The aim of this experiment was to characterize the
crylAb transgene locus structure in a transgenic rice (Oryza sativa, cultivar Tarom Molaii). This
transgenic rice, co-transformed with two different plasmids (pCIB4421 and pChitlHygll), had a simple
integration pattern and stable expression over several generations. In order to characterize the crylAb
transgene locus stracture, the exact insertion site was identified using specific primers corresponding to 3
and 5" ends of ampR gene, 3" end of crylAb gene and 5" end of PEPC promoter on pCIB4421 plasmid.
Then, DNA sequences of the flanking insertion sites were amplified using two methods of one-side PCR
including TAIL-PCR and Splinkerette PCR. Sequencing of the PCR products and bioinformatics analysis
revealed that pCIB4421 plasmid break for insertion was 148 bp after 3" end of ampR gene. A fragment
corresponding to 1499bp downstream sequences and 311 bp upstream of insertion site were isolated.
BLAST search was performed against the pClB4421, the pChitIHygll and Oryza sativa genome.
Downstream sequences of the insertion site was scrambled fragments of delivered DNA and rice genome,

however the upstream of the insertion site was non-continuous fragments of the delivered DNA.
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