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Figure 1. Electrophoresis of the PCR product, amplification of T7RNA
polymerase 1: PCR product 2: control (water as template) M: 1 kb DNA
Ladder.
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Figure 3. Proof of the presence of T7TRNAP gene by digestion reaction. 1
and 2: recombinant vector, 3: recombinant vector after digestion by Bglll
enzyme, 4. recombinant vector after digestion by BstElll enzyme, 5:
recombinant vector 1 after digestion by Bglll and BstElIl enzymes, 6:
recombinant vector 2 after digestion by Bglll and BStEIl enzymes. M: 1
kb DNA Ladder.
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Figure 4 A: Regeneration of plants on selection medium containing
hygromycin (15 mg/l), B: negative Control C: plants on selection
medium, D: Transgenic tobacco plants in pots.
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Figure 2. T-DNA region of pACT7. LB and RB: Left and Right Borders,
HY G(R): Hygromycin selectable marker, CaMV35S: Cauliflower Mosaic

Virus promoter and NOS: Nopaline Synthase terminator.
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Figure 6. Electrophoresis of RNA extracted from transgenic plants Line
1to 4, 5: RNA extracted from non-transgenic plant M: 1 kb DNA Ladder.
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Figure 7. A: Electrophoresis of PCR product with GAPDH primers on
the cDNA synthesized (lane 1 -4) B: Electrophoresis of PCR product with
T7RNA-specific primers on the cDNA synthesized 1: control plant 2 -5:
Transgenic plants. M: 1 kb DNA Ladder
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Figure 5 Electrophoresis of the PCR product in transgenic plant by PCR,
M: 1 kb DNA Ladder, 1-4 : transgenic plant, S: wild type plant.
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syl ol ponay 4l JolS (Seosy UYL (S0 Sler ety
LSl (LS S 5y o 5D a5 (S sl
Jols sy o,y sSU s (Carling and Leiner 1990)
Aoy Ldd Skl oalS Jgb 5 Six s 50

A dle (V) ilaly b 5 i s (6 meazealS

1) D=A1-A2/A1x100
52 e Wl Glanp sl AL (g peanalS Ao D
Sl 5a 53 3 e oIl Slads g 31U A2 5 o3 M sl
avy oLS ;3 B. bassiana 0 g o gkl ow ) p
-l ,s Bobassiana glaalis b sl cdls Ol Ce

.w;)‘ﬁw)jh)}acf'x &L«Jgf)fbb.)uﬁ%‘
S ST Syl Lo 5 oS 5 A5 g

o5 5 Ok Bl s iy Sl Glesl il g
S s opl 4 (Parveen and Begum 2010 ) s eslecal
2 5 A S S gl slaalir Sl g e O Dlalad
(Methylene 8T 5L e Lms (g5l (52 lacSais S
S Sis Gy es 3l e A3 c2S (pH Y/V) L Blue Agar)
o B aS n Slbl Glis il sy By
IS Dl oo s olas LS - b JJB s ohlesl nl s
el

S ST 512 0 51 ol g

B. bassiana slaalir 5laS il cles Sl e
LsSsnl Jsbe Goslps O 5 Obr Jhss 5l eslinad bl
© S w5 Olgsas 5 (Chan and Tian 2005) Ao <
w3l sl Sl esliad b e A3 L1 3L L L
Gl sty 8L bt B. bassiana laslo> LS
B. bassiana glaalix LS e 5l olas Colg 5o 5 ol
olas 4 3l (Chan and Tian 2005) sl cows «
(ol sobhas s S Ove fels (1STs bl a5
Yoo 5 doys +/0 (Titrachem 5 ,5) oS ol Ko Yoo
ol A g (PH=A 5 Vs /) lid 3L o)y S
ISl 4y WY Y sl s cele ¥ e & Ul
Shedlosmiss Gome e ¥ e 5 dd IS
Sl 4z Ve gl o3 wids Ve 5 s wlsl Of o (DNS)
ol OAD z5n Jsb 3 5las w5l Ol 28 8 15 88
Lol slaesls 3l eslizal L .(Kang et al. 1999) 1 s ,.Se3l.u)
Shals e slp kS il s pews ey A b s

A oty e ST

- 1Yo gw)gﬁ‘g 1Y o ylouis [ 0490 /w) ‘;uwlsc_i.uaj (W



"_,l)l&o.b 9 LSQ'}T

.Beauveria bassiana z,5 1,5 _L;)|

(Urbanek et al. ) A acles agds ;5 55 (’Jgdl'i"’ﬁ o
1991

ok C‘J’.&w‘ o,las &:ﬁjﬁ‘-}s)‘.\la ‘sﬂfoj‘.ﬁ‘

5 o3l 3yse 0slas 533 e s Olie b3l ki o
Ld o ealead J)}.é)‘ﬁ J:’j) J‘ ‘JJ‘J\JL:.\»\ U’-;:}JT! JM 4.:@5
D40 zso Jsb > Lawised ds Olge (Bradford 1976)
ERSC N J)‘J.JL“M:‘ P )‘ oslaiul L» ERBW sz;e)‘.b\ J:Aj.ib
G500 3 Jsloms opZis IS i desls (golel Lo
olS o3l b o 8 a0 s 0 S S Dgon ALS

Sobl ey

)(O\/Y U’:'i‘ﬁﬁ) SAS )‘J—"‘f;’ L: L}'ét’. LSLAOJ‘J J.:bv.? Ry
Sle s b (Sl slasls dor Oso3l rasn ke amglie
s oslicd Excel i3l o

R. S0lani 5 s ST glacin o bL,l 0w o) 5

Jﬂu‘)‘ c}>u‘)‘ GM%‘ &)gﬂwjjgf éu%m\ w‘)j‘ﬂw
503,85 auill 4,50 B bassiana slaalis 45 Al sdalio
Ll god WS sl 208 Geolns a5 ASAL sl
KQI )

S ST Syl Lo 5 oS 5 A5 g

- e i L 53 Gt ST glawldz Ay 51 i 555 02
5 TS12 lawlas a8, Glbl s slas saxU BT,k
S os SKlbadl e e S1(Y ISE) ws sdaline TST

38 Ul alas g cpl g | b slag s s BNy
(Y JK2) aissdaliv e )3 (6 i KI244l0 s

5 BaE obsl alar jba SIS s ead sl OLWS
Bl 5l e s A2 4 WOl S e sle Y2 Slaks
S Shs LAs el ciS SDA how s ke
s Sen Sl eslinal b e (ollir slag JB (S5 505855
Sl S385 o Slp pred LS I3 e 2050
o A eslanad Sy (gl iy (ST 5l el gilalas
Bbchitl-1 sla S5kl 50 ke
9 CGGAATTCATGGCTCCTTTTCTTCAAACCAG
4S CGCCCGGGTTACGCAGTCCCCAAAGTCCC Bhchitl-2
L& eslizal dil e B. bassiana (Chitl) jbas o5 olastl
5 #5 siss 5) DNA gl saul oy (Fang et al. 2005)
ke s> asl (Zhu et al. 1993) ws eslacal O,
(Fang et al.2005 ) L (ko OLSan 5 Kb (galginy 4l
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Figure 1. Microscopic examination of the relationship between the antagonist and the pathogen hyphae. The arrows indicate that despite surrounded the R.

solani mycelia by conidia of B. bassiana, not cause deformity or change it.

Gl dba sy B KI24 a8, Gl bl s Colass ailaie 5505 pde (A -)@I_}'LJ?’J‘?’V‘): B.ba&siana@u Sbalr bug (S8 g s -V KS

(o) TST 5 (o) TSI2 glaeS , Gl bl s

Figure 2. Study Toxin production by isolates of B. bassiana in the methylene blue agar medium. A) absence a clear zone around the colony of KJ24, B)

existence a clear zone around the colonies TS12 (right) and TS7 (left).

Chitinase enzyme activity
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NSRS C I WA & WEN RN (LA WPESSTR § - S I PR T
AL e 3kl Hlae Ol il (e oL (Error bar) Uas

Figure 3. Chitinase enzyme activity produced by isolates of TS12 (line),
TS7 (Dots and dashes) and KJ24 (Dash line) of B. bassiana during the

eight days of growth at a temperature of 26 * 1°C Vertical bars
represent £ S.E. of means (n=3).
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S s ain OLL L IS Wl s s any g
Loss g peizalS (Do peb b oedd sl sl o

dsloes Gy gl S 5 (olen Sl Latld (g peanealS
GotoalS Aoy 5l Ll oS sl OLad laesls RJUT .oz
Jsb & 5l 5 de)) Jleiml mhaw 3 (goley s (axld
3l n 6l e SV 1 A3 0 ez mlaw s ol S
53 el V0 Bl WS Sl Ol 1 esls SOl (aelie
oali 5 (6 meazalS Loy OV Y LKI24 salu 2 Lo
s el SASTES o aiy bl /Y oley

JJJJ:AJDL» YA/??VLJ;‘J; LA)LQ::‘-):J‘)J GLS J}lﬁ JM

SIS (o s 2 3 ol Isb 5 (olew it el (g meaalS Ao s S0l alis -V Jgir

Table 1. Mean comparison of percentage damping-off, disease severity and plant length in the greenhouse experiment.

Treatment d Per_centage disease severity P ?nt length
lampi ng-off cm)

TS7 (10° cell/ml) 85.714 d 1 f 12.167 d*
TS7 (107 cell/ml) 71.429 c 1 f 23 abed
TS7 (10° cell/ml) 71.429 c 1.1 g 18.833 bed
TS12 (10° cell/ml 85.714 d 0.5 c 23.333 abed
TS12 (10’ cell/ml) 71.429 c 0.5 c 24.833 abcd
TS12 (10° cell/ml) 85.714 d 0.8 e 21.333 abed
KJ24 (10° cell/ml) 71.429 c 1.2 h 26 abc
KJ24 (10 cell/ml) 57.143 b 0.4 b 28.667 ab
KJ24 (10° cell/ml) 71.429 c 0.6 d 15.667 cd
Non-infected 0 a 0 a 33.333 a
infected 85.714 d 35 i 23.667 abed

Gy Bl e Sl (glaels Lo Osasl 5 doys) ez e 5 Gobl Ol SOl st o s Sslime Gy 5 e 1SS an S0ke sde e
Al e SOl glals tiom 03T 5 a3 0 Izt mha 3 (bl St S0l e slize

Values followed by the same letter were not significantly different at 1%, as determined by variance analysis followed by Duncan’s Multiple Range Test.
“Values followed by the same letter were not significantly different at 5%, as determined by variance analysis followed by Duncan’s Multiple Range Test.
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Figure 4. Morphological characteristics of B. bassiana. A) septate hyphae, B) sympodial conidiogenesis, C) conidia globose to oval and single celled, and

phialidic conidiogenesis cells.
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1000 bp

Vivantis Sl (Y K24 alis (1 Bbchitl-2 5 BChitl-1 sls s 51 sslinal L KR4 iz st Lo ey bS5l sdd gl sl = BDNA s, -0 JKs

PCR o J 58 (F 5 KR4 wlir b ol s iy olS 5l o ] il 2506 (F

Figure 5. Detection of DNA extracted from cotton plants treatment with KJ24, using Bbchit1-2 and Bbchit1-1 primers. Lane 1: KJ24 isolate, Lane 2: ladder,
Lane 3: fungal extracted from cotton plants treatment with KJ24 isolate, and Lane 4: no DNA control.

oS S e 5 ST 5T Clled Sk aglis Y Jga

Table 2. Mean comparison of peroxidase enzyme activity and total protein in plants

peroxidase enzyme
pUMol H,O, decomposed per mg protein per

Treatment

Total protein
Mg protein per g fresh tissue weight

minute
TS7 (107cel/ml) 0.4995 c 13.0465 a
TS12 (107 cell/ml) 0.7715 bc 8.5465 b
KJ24 (107cell/ml) 1.6525 b 4,0500 c
Non-infected 49035 a 3.7100 c
Infected 0.33975 c 3.7800 c

AL e Sl (Glasls Osa30 55 doys) Jlez| g 2 Gobel Ol SOl st a5 Soslite By, 5 035 5SS a0k 30 a
Values followed by the same letter were not significantly different at 1%, as determined by variance analysis followed by Duncan’s Multiple Range Test.
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5kas 05 4 B. bassana Las 05 calls Sb o5l
Carolina Sanchez-Pérez et al. ) Trichoderma harzianum
oz 3l ekiSe 2 slam 3l Mg &Sty o i« (2014
AL Bl bassiana J xS s glaSosle s sl 5 ks

ol Al 5 o o 456 S plie 5 0diS ey 5 o

1Yao6 uw)gﬁk AS O)Lo.& & °)5‘>/L57‘”"15 ‘;m.a‘s&_iw; (W0 -



"_,l)l&o.b 9 LSQ'}T

.Beauveria bassiana z,5 1,5 ;)

Rl om0 GmaralS Ao op S 5 Bl Ik o i
S A5 Laseia OLSas 5 Ll sl 3 el bajlas
» oMl B bassiana B V-4 galix b oS Sl
5o OLLS s, Rl Eeb (ol sS sl (o manalS ials
5,58 &S s Ol 58 s S .(Ownley et al. 2004) 555
A S 1) (K par S el Al5 e 58 salir
sy b OLSan 5 0pil e (Griffin 2007)
Eel Wl o B bassiana b oacy sl sl o5 s S b
(Batson et al. ) s, R solani i, 53 olS Cbli= 55
S bl Uy 50 0 es 5 gol51 gla s 5> 2000
S e S s snls ¢ meanalS EalS s B. bassiana
55 8 el s ol (Azadi et al. 2015b) e, S 4
L oanslis 55 a5 TSI2 5 TS7 glaalir (S 55 A 55 o)
W o B il g g8 SaSd =S oyl KI2dalis
A5 S 55 el g5 KI24 il S Jls 3 Lis gy (oS 5
B. Glaahr 8 ai jasits aKnlbl mld 4 ary L aS
Lt Solen J 38 4 36 s Sse 4 bassiana
P SIS gl e e S 4 s Lol
53 ol LA oS sl Jlam| damlis opl 035 Codsll
SUl 5 B. bassana sl ol 5l 56 an OLlS
e skl glag B oaS I m L OLlS s cuela
olS Cuglins Eol 5 oodkd olS els lalS5l S
R T e I L R Ay VR UIWeY
A6 w5 e Lol s (Zabalgogeazcoa 2008). 5
(Ownley et al., 2010) Ll axils olS Ay (g5 ke
ol ol b, e sbaled mdslil ol
(PCR) 5l gl iy (2815 b 51 56 5 Llesd OLLS
~ olS 03 S oplS 4 sB ol 45 wE asie 5 Ad Cub
CJld PCR Gl eslatal U 50 oy S il o b sl &y 0
S azy olS 53 15 B bassiana o556 1) A el sl
03,5 b w536 wlir pl 48 55 Ol e gy S
5 &S (GHffin 2007) ol oS 3 Koot Ul s slin
L5 S 0l B. bassiana syl cJls DU L 50 oK

.L;)‘) ag@jww&{‘fﬁijﬂcuWJ.b‘é

Callr &S U Lasie 50 OLKes 5 ol gla s p o
Jlize o280 4e50 5 B. bassiana gob K324 ; TS12 TS7
(Azadi et al. 2015b) s R solani o 51 gyls5k 4 a6
S Sl Jdogpl 4 ls Rosolani glap sl 0L 43100
ol |25 0S8 IR solani Jske sesl s min Cand
B. 7,8 Gy s BB S Olpe 5 (Hadar 1979) <
B c%;j o M5 el 4 s S 55 5 025 (S bassiana
Lo 3 S J= 3 ol i8S Rosolani glacin o>
s Olyea Rosolani Jsho o)l 53 555 Jds & eisl -
il ol b aslsa Jdaa BB Sl S g
© el Doy oo s edd o B bassiana glaalr b s
s SIS Ll ol il sdny 555 e o 2
SLaS w5 Ol 3 paoles SRE Doy e p e
Sl e Sl ol o .(De Marco 2000) s cilks
el ol Sdlad e oS 313 OLES Jrassy ol 55 5kaxS sl
e ool Sas 05 Ssssk 4l SRl Ol ciST L
OLL 555 Sla o 03 58 55 5 sleae .ol odow; Ol 5o
B. ivhe glaals 5o 5laS wpl g Olpe o Lsh
Lh o Bl el 5l an 25 e sler sy, o bassiana
Sl e 6 s b w53 (Mustafa and Kaur 2010)
o s > B bassana i slawlir s 5baS w3l A
(Petlamull and Prasertsan ol o ool b Sl A
,ki 4« B. bassiana gl bl clld 4 a5 L 2012)
Azadi et al. 45U cbacdale Mg o dle oS ) o
Sl 3 55 65 sl sl bS5l A5 5 (20158)

Al anil By LSS nl) ¢ meanalS ol
aiy Je slajleg plad o5 Wsls 0L Il sla o
O 05 ks als gl s jsba | (golen ol Klanll g
2 sl V0GBl LKA sl 4 by e sl dajles
1l Lol s Y b ele bl
3 oS bl S WY ela bl e s sl
Sl el S Jb s s olew DAd jatle iy
sdalie piman LS dnle /O L il o3 1 OLLS 53 (oslew
Sl Gl e 55 el V0 e L KI24 salis &S A

- 1Yo gw)gﬁ‘g 1Y o ylouis [ 0490 /w) ‘;uwlsc_i.uaj (W



"_,l)l&o.b 9 LSQ'}T

.Beauveria bassiana z,5 1,5 _L;)|

sl 0ud oSS ol 4Bl 2l (ley 4zt )3 5 0l
sydp ol HoOp b sy ol Jle 3 0T ool
M5 55 Sy sl 28 4 -5 L (Yang et al. 2014)
LHO, s il HOp ahas 51 05081 53T sladIS0sl,
5Bk oo (b5l e el e SlST 5T
ol ple e SRR 55 SISty 3T Ol HOp tals
" B STy 3 Ol 5 e 1 el OlalS

Ll

o SWT Lo oS A2, SaS S o Cools 54
Losls i) lagolen 4 olS 055 Jomto 55 ege A&
Sty by Co s 4 o3l glaaty, oS wk) S
il 5l amalS pe Gl Lsde b Al
A o Sl ol ol e 3 5 sl Ll
s o sy a8 Wsls OlEs (Yoo ¥) 0L 5 Ogesla
Gl Slsn, Sl wlie ol i Siley gz ,B Luy

.&;-*-N‘°L:§v\'\j:’)k_§j>b‘

S0 S M 5l el Ve chale L TSI2 5 TS7 s s
ERCH-TER S -7 SR PSR AW AP S AU
wli= O S|, wﬂ Wy bl sl sl
@l il i esglT Aals b el VY e L KI24
Howell ) 5,15 il 0L a 5 Jola ldlas L jiass oyl
JAS wpr Jolsesl a8 azals Ol Lol (et @l 2000
s il Rsolani s axalS S e golew S5 5
Tovirens L odd Sl any sbaasmalS s Sty ol
05 Cwglie a8 Wsls OLA 55 UL 5 L a8 e ol
Trichoderma harzianum Bi L ol les L slaasalS
mpl s i L Pythium aphanidermatum  «le

(Mortezaiaet al. 2010). ol LL3 51 55 5las

Clle LTSI2 5 TST) s 55 ol s olS S s Oljes
Lo s BB il glls oa gl aals & s (1
Canslie Wl s olisslen b bad e Slapdis p S8 4 g
GWIL 55 G5 sl 55 48 30 Jlaml g ley 2l 5 olS
Sl Eel J S e S5l 0ad Jlb 5 olS e glis

Ul 5 edle 55 olLas 5 g3l5T (Conrath et al. 2006)
(S a8 oS 5 B bassiana glaawlis zésul b
Yom! baltr ol b (¢ peamalS J 28 a5 Wsls 0L
Lol 3 (Seatogm Coaglie Ul 5 oS Ay o 5l 3k

(Azadi et al. 20158) ol 03 5

i atie Ol Siasn bwy eld ebnil gla s b
Ll 5 0blS coglie Wl Logab) duwﬂ S el
{(Alves Silva et al. 2004) ;.S V”Jj TIDCS R TCOS
) ST 5T s O St sy el gla s Gib
o3 S B Caslie soitn S plerdae SOb Olse
SO 55l 3 e 2 b s osba Gl Ses &S |
53 01 s 15 Jle Olgeay ASL wils B el
Sl ooy DU 4 QLS pslis glaan s 2B gla STy
S A el Ol ol e b s (Lehrer 1969)
Sooto 2@ Caslin 0 Jled b Sl 5T ol
5laenS1 s (Hammerschmidt and Kuc 1982) ol Ll )l s
53T Ity a5 b 315 Lls Caslie 5 sl L
e e o b Soloy pam 6 S O AeS|
(Liu and Ekramoddoullah = 152 o s Soles 4l 55 ¢os
s s el sl el ﬁ;j o2l 2006)
Sl 51 S 5 oSl (S s (s
botisg 5l Fp ol G 5 0blE s (S5l
Jis oS 53 Olge e 51 g 5 035 2liolen b das e
S S o s (Tsal 2011) ol o 58l L g ol
ST e 3T Sl oS s jasite 5 ey cnl s 3 S
55 sl VoGl L KR4 alis b osdd Sl OLLS s
dals 5l i ecdls |y SauS S 36 o 2ty oS 1) ke
s opl 52 e oS Jgb b 5l s ol ple 5 el
sy e Jald 5 basles sl 4 Saed (Sl ime Siul5il sl
3 olS gl il J>le 55 slanSly AE 4 e L
ORIl pde izmes 5 Jol bl @ s Ly S s
o b sles opl 48 ) o i aLS IS 085
Ay el Yol 5 d s o)lps 0 &) 5 olS s
Gy ele o 51 olS e ol olS U5k 5 aads

A YA uw)gfo‘g 1Y o ylouds [ 0490 /w) ‘;uwlsc_i.uaj (W -



"_,‘)l&o.b 9 Ls.b'}T

.Beauveria bassiana z,5 1,5 ;)

“ﬂ)’ﬁ&c‘)’);ﬁ”'v%w))&yéuw
Sy S als J'SJJA'.'J:JL;[C"JJJJ';*A\'OQE-L&
J:b @fx{;‘:ﬁ 03 el yo! cble js CJ‘“ d=lg o
4 gl 558 Jlal (ol pla a5 LS pls
J:’:J;fl?‘ DL ))?..u\\'v &LJG.LGJ} w\wb“ u;..alS GLS C)})J

@L’I; R 034 WLA B. bassiana G)LE 6@6&:5 J}Ls LS\J"

VWA sl ) e 55 el Vo7 B Glac il oS sl

q

Ve U \.V L;LAC,JQLG 3 uﬁwﬁo-jf )}Ju DL ‘BbaSSana

S5 st gl gy 5baS wBl Mg S da e

B3 Gy 3l 5 0dd Ol (ALS 5L w0 S e 358 wlo 5
Golow DA RS o g ol Ay S 5 eeslie Sl

Al oS Ay (S eazealS U 58 a3

Abo-Elyosr K AM, Hussein M AM, Allam A DA, Hassan M
H. 2009. Salicylic acid induced systemic resistance on onion
plants against Stemphylium vesicarium. Archives of
Phytopathology and Plant Protection 42 (11): 1042-1050.

Agnieszka P, lwona Z. 2003. Cold-induced plant resistance to
necrotrophic pathogens and antioxidant enzyme activities
and cell membrane permesability. Plant Science 164: 1019-
1028.

Agrios GN. 2005. Plant pathology. Dana Dreibelbis, Fifth
Edition. 922pp.

Alves Silva HS, Silva Romeiro R, Macagnan D, Halfeld-
Vieira BA, Baracat Pereira MC, Mounteer A. 2004.
Rhizobacterial induction of systemic resistance in tomato
plants: non-specific protection and increase in enzyme
activities. Biological Control 29; 288-295.

Ashry NA, Mohamed HI. 2011. Impact of Secondary
Metabolites and Related Enzymes in Flax Resistance and or
Susceptibility to Powdery Mildew. World Journa of
Agricultural Sciences 7 (1): 78-85.

Azadi N, Shirzad A, Mohammadi H. 2015a. Study some of
biocontrol mechanisms Beauveria bassiana against

534S Lsls OLAS Walage 5 (gl aS(g 5ba Lledd (olen
oLS S nsn Ol S35 S 4 OIS olS pslis slags,
53 exes (Ashry and Mohamed 2011) b o l58l
Lol 5 padee b a8 S slaesee 53 0L 5 Ol Dl
Serts sy ol slad ol SIS e o s SLL
55 Lol Coslie b osylls sl a5 b o il ol
b 55 s clasllas s .(Chan and Tian 2006) L.sl bLs |
2 @b b ke glarnls ShlBl 5 sl oS S
3503 e BLEl OlS cslie b Sl 4 o1 slacily
5 byl &4l & a- 5 L (Agnieszka and Iwona 2003)
ol pls Lyls i ol Caslie Wl 5 il s LS 5
Sl L5 a0 265 4 S IS s 5 1Sy 5]
©pla s b s il oS meslie e 042 Jl
5y K e O 6331 Sladlas 51 ol s
sB.bassiana glaalir Lu s S a8 olS culie sl
e 3y Jui-l (Azadi et al. 20158) (ojlay sl
3 o5 3k Dbew B bassiana coishl 256 s gl
SmoizealS Ao w5 Lol (g i Gl a3l
5o S oS15 5 chle &S ) e B 4 (golen Sl
s B.bassiana slawlis bl Clles 5 olS 05 S 650l s

O S sk 4 Bl adls 28 ol J RS D s

Rhizoctonia disease in tomato. MSc Thesis. Azarbaijan
Shahid Madani University, Tabriz, Iran. (In Persian with
English abstract).

Azadi N, Shirzad A, Mohammadi H. 2015b. Study of
biological control of tomato Damping-off disease by some
isolates of Beauveria bassana. In: First Nationa
Conference on Agriculture, Environment and Food Security.
Iran, University of Jiroft. http://www.civilica.com/Paper-
AEFSI01-AEFSJ01_262.html. (In Persian with English
abstract).

Bradfor, M. 1976. A Rapid and Sensitive Method for the
Quantitation of Microgram Quantities of Protein Utilizing
the Principle of Protein-Dye Binding. Analytica
Biochemistry 72: 248-254.

Butt TM, Jackson C, Magan N. 2001. Funga as biocontrol
agents Progress, Problems and Potential. CABI Publishing,
UK.

Carling DE, Leiner RH. 1990. Effect of temperature on
virulence of Rhizoctonia solani and other Rhizoctonia on
Potato. Phytopathology 80: 930-934.

Carolina Sanchez-Pérez LD, Barranco-Florido JE,
Rodriguez-Navarro S, Cervantes Mayagoitia JF, Ramos-
Lopez MA. 2014. Enzymes of Entomopathogenic Fungi,

- 1Yo gw)gﬁ‘{ 1Y o ylouis [ 0490 /w) w‘sc&m} (W



"_,‘)l&o.b 9 Ls.b'}T

.Beauveria bassiana z,5 1,5 _L;)|

Advances and Insights. Advances in Enzyme Research 2:
65-76.

Chan Z, Tian S. 2005. Interaction of antagonistic yeasts against
postharvest pathogens of apple fruit and possible mode of
action. Post harvest Biology and Technology 36: 215-223.

Conrath U, Beckers GJM, Flors B, Garci“a-Agusti’n P, Jakab
G, Mauch F, Newman MA, Pieterse CMJ, Poinssot B.
2006. Priming: getting ready for battle. Molecular Plant-
Microbe Interactions Journal 19: 1062-1071.

De Marco JL, Lima LHC, De Sousa MV, Felix CR. 2000. A
Trichoderma harzianum chitinase destroys the cell wall of
the phytopathoge Crinipellis perniciosa, the causal agent of
witches broom disease of cocoa. World journa of
Microbiology and Biotechnology 16: 383-386.

Fang W, Leng B, Xiao Y, Jin K, Ma J, Fan Y, Feng J, Yang
X, Zhang Y, Pei Y. 2005. Cloning of Beauveria bassiana
Chitinase Gene Bbchitl, Its Application To Improve Fungal
Strain Virulence. Applied Environmental Microbiology
71(1): 363-370.

Griffin MR. 2007. Beauveria bassiana, a cotton endophyte with
biocontrol ~ activity against seedling disease. PhD
Thesis.University of Tennessee, Knoxville.

Hadar Y, Chet I, Henis Y. 1979. Biological control of
Rhizoctonia solani damping off with wheat bran culture of
Trichoderma harzianum. Phytopathology 69: 64-68.

Haggag WM. 2010. Role of Entophytic Microorganisms in
Biocontrol of Plant Diseases. Life Science Journa 7(2): 57-
62.

Hammerschmidt R, Kuc J. 1982. Lignification as a mechanism
for induced systemic resistance in cucumber. Physiological
and Molecular Plant Pathology 20: 61-71.

Harmon GE, Howell CR, Viterbo A, Chet I, Lorito M. 2004.
Trichoderma  species-opportunistic,  avirulent  plant
symbionts. Nature Rev Microbiol 2: 43-56.

Howell CR, Hanson LE, Stipanovic RD, Puckhaber LS. 2000.
Induction of terpenoid synthesisin cotton roots and control
of Rhizoctonia solani by seed treatment with Trichoderma
virens. Phytopathology 90: 284-252.

Kang SC, Park S, Lee DG. 1999. Purification and
Characterization of a Novel Chitinase from the
Entomopathogenic Fungus, Metarhizium anisopliae. Journal
of Invertebrate Pathology 73: 276-281.

Lehrer RI. 1969. Antifungal Effects of Peroxidase Systems.
Bacteriology 99 (2): 361-365.

Liu J, Ekramoddoullah AKM. 2006. The family 10 of plant
pathogenesis-related proteins: Their structure, regulation,
and function in response to biotic and abiotic stresses.
Physiological and Molecular Plant Pathology 68: 3-13.

Magasanik B. 1961. Catabolite Repression. Cild spring harbob
symposia on quantithtive biology 26: 249-256.

Mortezaia H, Rouhani H, Sahebani N. 2010. Study of
peroxidase enzyme activity induced by Trichoderma
harzianum Bi in cucumber seedling and its effect in the
control of root and foot rot. Journal of Plant Protection 24
(3): 258-268.

Mostafa M, Sharifnabi B, Esmaeili A, Safaie N. 2010. Study of
role of AbreAtrl gene in protective mechanism and

pathogenicity of Alternaria brassicae, the causal agent of
leaf spot in canola, using real time PCR. Iranian iourna of
plant pathology 46(4):283-292. (In Persian with English
abstract)

Muriungi SJ, Mutitu EW, Muthomi JW. 2014. Efficacy of
culture methods in the control of Rhizoctonia solani strains
causing tomato damping off in Kenya. african journa of
food agriculture nutrition and development 14(2): 8776-
8790.

Mustafa U, Kaur G .2010. Studies on extracellular enzyme
production in Beauveria bassiana isolates. International
Journal of Biotechnology & Biochemistry 6 (5): 701-713.

Ownley BH, Griffin M R, Klingeman WE, Gwinn KD,
Moulton JK, Pereira RM. 2008. Beauveria bassiana:
endophytic colonization and plant disease control. Journal of
Invertebrate Pathology 98:267-270.

Ownley BH, Gwinng KD, Vega FE. 2010. Endophytic fungal
entomopathogens with activity against plant pathogens:
ecology and evolution. BioControl 55; 113-128.

Pancher M, Ceol M, Corneo PE, Oliveira Longa CM, Yousaf
S, Pertot L, Campisano C. 2014. Crop Management
Grapevines (Vitis vinifera L.) Respond to Fungal Endophytic
Communities in Grapevines (Vitis vinifera L.) Respond to
Crop Management. Applied Environmental Microbiology
78(12): 4308-4317.

Parveen RM, Begum JA. 2010. Production and effect of killer
toxin by Saccharomyces cerevisiae on sensitive yeast and
fungal pathogens. International Journa of Pharmaceutical
Sciences Review and Research 3(1): 127-129.

Petlamul W, Prasertsan P. 2012. Evauation of Strains of
Metarhizium anisopliae and Beauveria bassiana against
Spodoptera litura on the Basis of Their Virulence,
Germination Rate, Conidia Production, Radial Growth and
Enzyme Activity. Mycobiology 40(2): 111-116.

Renwick A, Campbell R, Coe S . 1991. Assessment of in vivo
screening  systems for potential  biocontrol agents of
Gaeumannomyces graminis. Plant Pathology 40:5 24-532.

Saikkonen K, Faeth SH, Helander M, Sullivan TJ . 1998.
Fungal endophytes: a continuum of interactions with host
plants. Annual Review of Ecology, Evolution, and
Systematics 29:319-343.

Senthamizhlselvan P, Sujeetha JARP, Jeyalakshmi C. 2010.
Growth, sporulation and biomass production of native
entomopathogenic fungal isolates on a suitable medium.
Journal of Biopesticides 3(2): 466 — 4609.

Su YY, Qi YL, Cai L. 2012. Induction of sporulation in plant
pathogenic fungi. Mycology 3 (3): 195-200.

Tsai YH. 2011. Involvment of salicylic acid in the resistance
responses of different wheat cultivars to two Russian wheat
aphid biotypes. MSC Thesis. University of the Free State,
Bloemfontein, South Africa.

Tseng SC, Liu SY, Yang HH, Lo CT, Peng KC. 2008.
Proteomic study of biocontrol mechanisms of Trichoderma
harzianum T323 in response to Rhizoctonia solani. Journal
of Agricultural and Food Chemistry 56: 6914-6922.

Urbanek H, Kuzniak-Gebarowska E, Herka H. 1991.
Elicitation of defence responses in bean leaves by Botrytis

A YA uw)sﬁb 1Y o ylouds [ 0490 /w) W‘sc_i.uaj (W -



"_,l)l&o.b 9 LSQ'}T

.Beauveria bassiana z,5 1,5 ;)

cinerea Polygalacturonase. Acta Physiologiae Plantarum
13:43-50.

Vesely D, Koubova D. 1994. In vitro effect of the
entomopathogenic fungi Beauveria bassiana (Bals.-Criv.)
Vuill. and B. brongniartii (Sacc.) Petch on phytopathogenic
fungi. Ochr Rostl 30: 113-120.

Walters D, Newton A, Lyon G. 2007. Induced resistance for
plant defence, Blackwell Publishing, UK.

Yang Y, Shah J,. Klessig DF. 2014. Signal perception ,
transduction in plant defense responses. Genes &
Development 11: 1621-163.

Zabalgogeazcoa |. 2008. Fungal endophytes and their interaction
with plant pathogens. Spanish Journal of Agricultural
Research 6: 138-146.

Zhu H, Qu F, Zhu LH. 1993. Isolation of genomic DNAs from
plants, fungi and bacteria using benzyl chloride. Nucleic
Acids Research 21(22): 5279-5280.

- 1Yo gw)gﬁ‘g 1Y o ylouis [ 0490 /w) ‘;uwlsc_i.uaj (W






Sl HLSl gl il Jole Oligus™ (18,19 03937 5904
conoly9 dikuin ) U 855 ECSl3g0 w99 S w Sk

£, Y. . Yo . . ) .
9 dﬁx}v\?wg QL:A:J\ d‘wg* L}.:LBJJ)‘J; 6)}" da:thg W}J“‘)L;L’W
o .
sl y e
Imported infected cucurbit seeds cause of establishment and
distribution of central Europe isolates of Zucchini yellow mosaic
virus in Varamin

Somayeh Gholizadeh-Roshanagh?, Shaheen Nourinejhad Zarghani?, Heshmatolah
Aminian®, Mgjid Jafari* and Hossein Ramshini®

Sldsls 2 SLstiad Y (alS b (goles Ll b8 an gel ils )
Ol o2l Ol s ol s ( ALE wlidigolew 5 olidio im0 S

O‘}\JM Jb J:J)}J cwm ‘L;)')}U,S 0SS AJ<AZ_/.:AL§ e}; JL_}L“WJ. ¥
Ol ol Olow gl s (UL el 5 ey o8 Sbskiul -0

! M.Sc., 2 Assistant Professor ® Associated Professor
Department of Entomology and Plant Pathology, College of Abouraihan, University
of Tehran, Iran
* Assistant Professor of Department of Plant Protection, College of Agriculture,
Higher Educational Complex of Saravan

® Assistant Professor of Department of Agronomy, College of Abouraihan,
University of Tehran, Iran

sh_nouringjhad@ut.ac.ir : S5 ;S Gy (L3 J sten sk 55 %

QOA/YY 15y 0l —A0/A T 125l 55 )

S sl 9 ST pwkige
170 Oliwo) 9 sl ¥ o lods O 0592

i

)44 douio

ovuS>

(Coat (oibgy (95 -l OWIIN mao S w9 29 I (ZYMV) 505”335 ilige (9923
oolng dilkin K0 (Saw 3 9 Cwl sl Flo o155l Bld 4 b w9 59 F ¢ Protein, CP)
ol balazs 33 ZYMV-CP 46 0gi5 6 bl T o0 slodds OLIgAS™ oldgi meo @bl 31 3
Shalaz 38 ZYMV-CP (Jgi cpusd (g cpl Bud (0l gl .Cwl 00l  JNg5 cymndd dibaio
10 pdignd §3cxl 3l .Cwl ZYMV Sladylos 0 b oo Sbighd Lulay owsp 8 owels9
Baiges o3 IF g plxil 1FAY-AF Ll g sl (b lghs 9 Cbasl (molyg (H £ 50 3
Llaz 33 ZYMV-CP 46 45 31 Olii guls .51 Olid Cudo I3 ¥ Cuwd 33 ZYMV & 0347
oS ZYMV-CP » Jim 2155l &3 10 .09 M gids gs AY+ (ZYMV-Varamin) -yl 59
Al- 095 ) Cuidr 4055 A ogF a5 Wb 5 HI S C 9B A 095 4w 10 ZYMV sbhralus
I A8 9 (cmelrg 4los Jold) A6 Al Slaog F p) 30 Jlpl Bl b aud A8
TSl Wiz b il (D See (nl 99 5k sl S1n A8 9 AT (Shey T p 5 i F
-39 3 NigNi7A My Ciigo 6318 CP (Sl iy 3l & i 13 E9i5 o3 s ZYMV-CP
wlar )3 Wign oo Jao 36 s bwgd & cwl G kel Suluer 8 yaze Sl
OLgus” 0398T sy Lawgi cmelrg 4 Bl cpl 3959 SWASOUS 45 Ub b3 o (melr9

ol

S slasly

(ks
‘s $ 3-S5
as b Jlasl



Ol Kos g Gulgy ool 38

Jole pligas 10,ls 00931 H9dy

cilsee OLLS I Ol il Gble I s s S o)
Azarfar et al. 2012; ) ol ol 55158 OLisaS el sl
Salehi and Banangj 2014; Ghorbani 1988; Massoumi et al.
2011; Bananej et al. 2008; Safaeizadeh 2008; Bananej and
s RSz Gl rses g SET 5 ee L (Vahdat 2008
4~ opl 5l (Zheng et al. 2010) NIB-CP 4> (gl 5 o5 5 W
ol ks eslidd ZYMV (S55 645 s le
NIb-CP «>U L.l .(Ghasemzadeh et al. 2012ab)
SOkl (5308 gl 3l edd IS ZYMV glaglas
5 OMes Bl S oy (z 5 5 eelis) Ole Ok Ol =
5 0kdS Ol 5= Olgasl saolul b gl s S5
(Banangj et al. 2008) Lxils alis dw,ys A0/F-Ver S
NIb- 4>U ;3 RT-PCR &Y pamme 1 68 omi) 2 05Dk
el o sls 0Las ECORV 5 Puull 5, slag 5T L CP
Safasizadeh ) 3,10 3y 53l o 5iS il 3ble ZYMV
Ll YV 3 S gl CP a6 Kos iass 5o (2008
OB 50 a OLg Ol S olin)) wlive) 308 31 ZYMV
3 Ol 33 OAS Olgiol) Sl (Ol Ol S g
(0L 8) Sz sl alstin (3,2 Ol Oldes Ol b
(s O3l Oldan) wlptis (35 olmlsD) s 6508
e (008 5 seds) (Db Ok s 5 Ol O 50,0
b opl s el s 5 glacs s lal 5 Al JIS
Massoumi ) Lz S 515 05,8 25 53 55 5 A ey S 55 bawlar
slis s (ZYMV-F, IN183062) . b «lu- (et al. 2011
osbar 8l Ol ) e 518 (608 5,5 SSlise s ns
ol calld iy wle ) ol sl JIg s IS

(Azarfar etal. 2012) 5,15 L)l ladlas

Ol et 5 el Ol gd 53 ey ssk (b s e &
S OIS wge Sy 5 3pde S O Glbl sla
s Llods 55158 aalae 5 olS 5l (s, 5l ZYMV dax
s diate slasllr 35 ame 53 3 JsS0se (slassls
5556 Ll o NIB-CP ssas b 5l 5 Sy 4 350
ol ods g5 pnd el s 5 4l G NID-CP oaxU Lais
ZYMV- 4G 3,50 3 slasls a5 (Banangj et al. 2008)

I 3 gy ailaie ol slaglis CP

doddo

Zucchini yellow mosaic Virus, ) su5 3,5 Slise s,
OLS5S 2SS pdoms 5 g s A Sl S (ZYMV
4 asdome g ps ol Sl el S L el Db e
63y SRSy Sl gy ol a5 gy OblS
Desbiez ) ol sl i 1 iS1is 538 00 5l 5 ey Jls, 4
Aphis gossypii L 4 &5 Y8 550> .(and Lecoq 1997
Myzus persicae s Macrosiphum euphorbiae A. craccivora
Katiset al. 2006; Lisaand ) dxecs ZYMV 3L LLE 5554
2> ZYMV s (Lecog 1984; Yuan and Ullman 1996
S M s Sl S8, bad pds) Jols b
055 (Loebenstein and Lecoq 2012) —ola S, 0 J5b 5
iy Sl Potyvirus e a5 sl ailka ZYMV
O Sl 53 S el sk LSES e kel L YSS GRNA
Sxhe o Al e a4 Yl s 5 VPG lls 5
oy S S s K5 Sop eisn b S dSUse ol
PSS Sleisn 4 Son s K AS e a5 1, PIPO
s o351V IS s el lasiie o 358 0 pin (63 Shes
g5 lls by s ple dobes 55 msns ol o) ol
Slagi Sl s salr o gl o $le o
(Widler et al. 1995; ol ol oslare!l ZYMV fﬁ:’j calises
Coat Protein, ) iis o5, 4>U Desbiez et al. 1996)
Sl s € 0F oS Jb oS el =5 opl op ege 3l (CP
Rybicki and Schukla 1992; ) ZYMV  slaalo- ¢35 o
Deshiez et al. 2002; Massoumi et al. 2011; Bananej et al.
Aoy G sl Al sl sl tasn b s &KL (2008
sphe ol 5 s ps Sa glaallr o 2l
ool 5 ZYMV glaalu (Tobias and Palkovics 2003)
05,5 XS 251 3C 5B A o058 aw ;3 CP axl LS Job
S 21531 G s el 45 3 e e 05 S 5 A s 355 A
S pl 53 8 50 Glaes S 5 s 3s5e slaalir
(Loebenstein and Lecoq 2012.; Massumi - Lo wslsl g
et al. 2011; De Almeida Spadotti et al. 2015; Glasa and
Pittnerova 2006; Romay et al. 2014; Banangj et al. 2008;
Ozer et al. 2012; Vuturovi¢ et al. 2012; Coutts et al.

(2011

A YA uw)gﬁ‘g 1Y o ylouds [ 0490 /w) w‘sc&m} (W -



wedole GLigas’ 15,09 03931 59 Ol ) So g @iy 00! 3l

PIPO Nla
I
— i 1
P1 HC-Pro P3 6K1 cI 6K2 Vpg Protease NIb CP

055 sl VP sl p 55 hin) &8 ol s S5 e codad UL RNA IS0 a) 5l b es s G p 55 o cmons S Seps SV IS
03 4 5 o wdn ey nl S e s ) sk o S s DL s s S 03 b S S Clr Sop Mt 53 o2 POlY-Ag
S Llods osls OLES I3 53 s Sk e Sl ol Sl e G, b5 0T i sl e (s3 508 Lo b S 55000 ol S S 0
5 555 ) P3 ol 2 0F Ldsebtslen 5 s s S GESS dsani U el 5o 5 el 3,0 HC-Pro (s, PL 31 assle w55 & @:"T skl
Nl (Gl ab ey sl a8 a0 5 oS0 Jlasl s 35l Jlez=l) BK2 o s 5 oS > 58U Cl (psael) OK1 (505 i usps oS >
CS o ) Sl o 3l 0L 05 503 SO b S el "PIPOY gy s G 03 ps SNl Sy (b es2) CP 5 G NID (Gls s )

ssi s Kingetal, 2012 & niy Sl sln (Gl o35 rsns Sk o

Figure 1. The genome organization of a potyvirus. The genome of potyviruses consists of a positive sense single stranded RNA which is
attachedto aVPg at 5’ end (small yellow circle) and is polyadenylation at 3’ end. The largest rectangle denotes the large ORF encoding for a
large polyprotein proteolytically processed to 10 functional proteinsindicated by different colors. The functional proteins from N-terminus of
the polyprotein are as follows: P1 (protease), HC-Pro (protease, aphid transmission helper component, suppressor of RNA silencing, involves
in movement of the virus), P3 (involves in movement of the virus), 6K1 (unknown function), Cl (helicase and involves in virus movement,
cylindrical-shaped inclusion body found in the cytoplasm), 6K2 (involves in attachment of replication complex to endoplasmic reticulum),
NIb (replicase) and CP (coat protein). The second ORF of potyviruses, PIPO, is shown by a small dark red color rectangle (essential for virus
intercellular movement). For more details please refer to King et al, 2012).
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Table 1. Number and location of collected samples from melon fields in Sothern Tehran, Iran.
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Figure 3. Neighbor joining tree drawn based on full-length ZYMV-CP gene at the nucleotide level. Branches with less than 70 % bootstrap supports were
collapsed. The origin of the isolates and subgroups were shown in the right.
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Figure 4. Alignment of ZYMV-CP sequences at the amino acid level showing DAG, DK and NN motifs.
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Tablel-Type of regeneration media used for wheat coleoptile segment explants
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Table 2- Variance analysis of 2, 4-D different levels and cultivar on callus induction from coleoptile segment explants
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Figure 1- Different stage of culture, callus induction and regeneration from wheat coleoptile explants.

a) Growth of seedling under sterile condition on 2 MS media b) Leaves under coleoptile divided into 1-2 mm segments for
culture c) calus induction from coleoptile segments on ML1G1 media after 5 weeks from culture. d) proliferation of
embryogenic callus obtained from coleoptile segments on ML1G2 media €) Magnification view from embryogenic callus f)
Magnification view from non embryogenic callus g) Shoot induction from embryogenic callus on ML1R3 media h&i)
Magnification view of shoot resulted from embryogenic callus ) plantlet transfer to shoot induction media k) seedling transfer
to sterile soil for accumulation to the environment.
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Table 3- Factorial variance analysis of AgNO3 and cultivar different levels on callus induction from coleoptile segment
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Tablel- Name and sequences of primer designed for SOS1 gene isolation from K.scoparia .

Name primer Sequences primer
P.SOS.S.FWD1 5’-ATGGCAGCATCTCGAA-3’
P.SOS.S.REV1 5’-AGAAAACAAACAATGTT-3
P.SOS.S.FWD?2 5-ACTGGAACACTGTTT-3
P.SOS.S.REV2 5-CCGTTTGATATAAGCCA-3
P.SOS.S.FWD3 5-CAAATGGGATCTGGCT-3
P.SOS.S.REV3 5-GAGATTACTTGGTGAATC-3

o0 §5>l}'b Gﬁmf)a 6&:;5&] )'| solawl b cDNA JUESREGVES &5‘5 6‘}?‘ Ja9l§u: -y J,«A:g
Table 2: Reagents and volume for cDNA synthesis using by reverse primer designed.

=Sl sl 3l g0 =

Reagents Volume

Total RNA (p,55LY+ - ) Sy S ¥

Specific Primer (,Yge9,5.01 +) Sl Ses 0 /0

(Yo koo V) dNTP S s, /0

10X RTase reaction buffer AP W

(,Ysoskeo +/\) DTT EAPR W

HYPER Script TM Reverse Trans criptase 200u/ pl s See 0/0
Zym ALL™ RNase inhibitor EAPSCOPRY/N

Nuclease free water Sy S ¥

K.scoparia oS ;5 SOS1 5 cilakas 385 (¢l PCR uSly (glya! =¥ J g

Table3: Reagents PCR for amplification of SOS1 gene in K.scoparia.

Reagents /=Sy <3 Volume sl 5 ==
Forward primer s S 0 /0

Revers primer AP SRV

cDNA Template FAPR W

(Red BioRun) Master Mix S 5 Se VY0
Nuclease free water s S YO V_,_Q.L:
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1500p
1500
1200bp 1200bp
1100bp
1200bp 1200bp
]
1500bp —
12006p 1200t 1200bp 1200bp
[ 3

Ko olS 53 S sl 5 o5 @b S5LT 5l aslinad U oLl glis 5u5 51 odiS 08 amb s bgpe O Yee bp,lisl 5550 Jsb LCDNA LG Y ISs
I 35l S 5 :w P.SOSS.REVL P.SOS.S.FWDL ;i .S 5 :cdll .ol BIORON =S & DNA Ladder 100bp woslizwl 5,50 J 4S50 SSLES sCOparia
P.SOS.S.FWD4/P.SOS.SREV4 Sl .S 5 : 5P.SOS.S.FWD3/P.SOS.SREV3 S;lil .S 5 - P.SOS.S.REV2 P.SOS.S.FWD2

Figurel- cDNA amplification with expected length 1200bp, for coding sequences of plasma membrane antiporter with specific primer and leaf tissue from K.
scoparia.DNA ladder100bp BIORON Company. a: P.SOS.S.FWD1/P.SOS.S.REV1, b: P.SOS.S.FWD2/P.SOS.S.REV2, c: P.SOS.S.FWD3/P.SOS.S.REV3,d:
P.SOS.S.FWD4/P.SOS.S.REVA4.

BLAST 4l 5l eslieal LK. scoparia 3l el (g5luld SOSL 05 s, - Sl g a5 @l:; ¥ Jyu
Table 4- Results aligment using by BLAST program for SOS1 gene isolated from K.scoparia.

Number Plants sp. Identity

) Salicornia dolichostachya YoMt
¥ Salicornia brachiata Yoh¢
v Suaeda japonica YoAY
¢ Suaeda salsa Y%AY
® Beta vulgaris Yo+
1 Spinica oleraceae %A
v Sesuvium portulacastum %V
A Mesemebryanthemum %YV
4 Vitis vinifera %YV
Ve Populus trichocarpa %Y1

V) Populus eupharatica %Y1
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Figure 2- Phylogenic tree based on amino acid sequences of plasma membrane antiporter (SOS1) isolated from K.scoparia used of me align (Cluster W).

nucleotide sub situation*100.

it Slagle amb 3 6 50l 3 Wi o VY s
8 e s —C el js 5 sl e LL il 4 i
3,15 3523 RCDy L Jules 5 SOS; Lo 55 & gonsds i
Sheslaad beds plubis 05 Gl oy, Sl gledie
i opl sl () U8 el BUE e 55T oS
55 e GFan Sl A sledy (S
288 s onl S es S Gl s e i 4 e A0
(K" efflux antiporter) cices Lo L 5550 55 0 &oyslos
ol S e il s KT 0Ll O, o oS Lzea (KEA)
{,.Ju oolper adhe 53 a8 55l sy o ol 4 e
S 0553 el Olen oo ol o J b 8553 s Ol e
ol 023 S e s5,5 .(Chanroj etal., 2012) =l
CAX (Cation /proton exchanger ) o5 S &5, 4K
OB 050558 Wl a4 by sladis, se &S e
b dsl a5 ol e w0 (Joho s dsls 225 0 g 1
Shigaki et ) s S aals= fos Sl dsls K Olge 4 bad 558
(al., 2006

on o SEan SE sl Dbl Slse ps b
3 S Omb m 03 Sl bl ade S A Sl
I B B R e . as
Lars LS il b Ol s W =l glajbel
oz b bledd Anl LS cnl el fo Ay e slaslzle
Ao b 3 a8 AE Lasie helgael g s 4t lsle
a= ol AonsY W mle dos Y 3y
ol Ao A by Dl jltle Ao )V 5 S S
e g S
S S, s Wi 6u@)u Cyge 4 S L NENLY
A alil Slgsdes Lo 5 4 s 85 5 opl 4wl
S sboles K5 ol s el o Gl 4 () IS s
b 8 G s el 08 s o pd e sdaline
S s —C s 5 Lpd e okis SV byl b s
aobe b b s Cl Gl oot sl
Szl 5l Sk Wl st s35ed Oliee it S S
gl dlae s =Nl s cwd sleadly glis 55 3950

- WWAD lwoy 9 3l [V oylols /D 0590 [ s §j (oo g S (cwdigeo



Qb&aﬁ}c‘}ﬁe.(:}

w9t B 4 g )F e e g Ll

Hydropathy Plot

Hydropathy

1 I 1 1 1 1 1 1 L s

O\\|\\|\‘\\|\

200 400

600 800 1000
emboss-001

K. scopari 5l e (s3luldr KS.SOSY 0 4y bgs e el 1y Ky (3850 Shssded slases -V K3
Figure3- Hydropathy plot of predicted plasma membrane antiporter protein in K. Scoparia
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Figure4- Protein network proposed for K.S.SOS gene isolated from K.scoparia using by modeling in Arabidopsis thaliana
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Evaluation of three reference genes for Real-time PCR
normalization in wheat root under salt stress
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Li et al., 2014; Scholtz and ) ;. «(@l., 2015

=
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JNo e 5 &S ke 4 i o5l sl o
A dse 5 8 s s 8 4 bl

S5 Sl el ans s 55 0Ll e el sl
S rﬂ SoosliS OV sams 53 LoV Ve IV
(i gl s, LS s (Tilman et al., 2011)
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ooy > Gl Cadbge O SEasn b AN el
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s eSS a5 5> (Pabinger et al., 2014)
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Real-time PCR s e3lizl 3, 50 wr 5o glal3 sla S5l Clascie -V Jgus

Table 1. Details of reference genes primers used for Real-time PCR analysis

Tm ] o Accession Gene
Primer sequence Gene description

°C) number  symbol
59.4 5-GCTGGCTCGTTCAACTGATG Forward  26S proteasome non-ATPase

. HG670306.1 Ta.22845
60.3 5'-GGACCAAGCGTTCTGATTACTC  Reverse regulatory subunit
60.3 5-GTGTACCCTCAGAGGAATAAGG  Forward )

Actin AB181991.1 Act
60.3 5'-GTACCACACAATGTCGCTTAGG  Reverse
59.8 5-CTAACTGCCTTGCTCCTCTTG Forward  Glyseraldehyd-3-phosphate
HG670306.1  GAPDH

584 5-CTTGGAATGATGTTGAAGCTGG  Reverse dehydrogenase (GAPDH)

SD lyls slags (Pfaffl et al., 2004) &S o opens
Migocka and ) o Jsd LB o3l S5
S e 05 B, ol > (Papierniak, 2010
(CVESD) il ks o i 5 3 1kl Ol ol oy 1S
Chang et al., ) £yls 5ol Ols was oL )
bl 1, BestKeeper ,a=li lsdle 5l (2012
W03 oIl 5 ammlows (a0 SA0S kin S5l
BestKeeper oxli L Soewer oo slhs o 1
C’L" olel o (Pfaffl et al,, 2004) LS o s
Sl Ol o iy BestKeeper lssle 5 Lo« e
0 by o Sl dS Olses opyeS 5 Ta22845 o by, o

(YJsa) 5 5 Actin

O3 A D3y ol ey DL b gla s
SLl Sy gz pde (VIS 2 ) 250 Sl
R AN s e s el el s Sl S
Sl S5l oo b o M 5 ol ol
o 2030 05 4w Ol Ol A3k e 5 eslanal 5 50
Shedd awls o Ct wnls 5 54 Coslate i sad o
Ta.22845 05 (Y JS3) g ize Yo/oF b Ye/eA
05 Iy Olss eSS ACHInG OF 5 Ol R

sl QLS e gl d‘l“‘;

BestKeeper ,l3le 5 L 4 e ol
o2 9 (SD) s lulil bl I BestKeeper Slsle

BestKeeper o=, sSJI 5l eslinal b (5550 (25 S S 4y 5o Sialasl s ge sl a0} sy 45, —Yd s

Table 2. Ranking of tested housekeeping genes for salt stress conditions in wheat root using BestKeeper

algorithms.
Cv+SD Gene Ranking
0.82+0.32 Actin 1
16.76+ 4.84 GAPDH 2
21.66+6.68 Ta.22845 3
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Figure 1. Melting curve for the candidate reference genes
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Figure 2. Ct values of candidate reference genes in all wheat root samples.
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Sb G s Realtime PCR Lu g ol i CoeS
Cosl 0l onlazul sl 05 SO 51 L 55l 40 ds 240
elisl Dads 5 s ge pm e a0 Sl
o=l .(Kozera and Rapacz, 2013) <ol o35 WOl
ol S5 glacy e s Lo aS s e 0L &l
Real-time ;s i e CoeS ) 55,8 ¢l
Cl (8w LU bsals glass ) eslizel PCR
G0y Sl Lo gl Slaladl 55 4 e
Kozera and Rapacz, 2013; Nicot et al., ) 555 Csda
05 55 bl 5l edel ot = ol (2005
Solll sy 45, 695 5 Jsles, ,3 Actin s GAPDH
5 NormFinder (sla,lsle i bus i a0 o3
w1y Actin (03 55 ol Ol 5l S 515 BestKeeper
Ere 05 Olyms Ol s S Guilisly omals s
23 Gds gl ok gl Jlp cer sl
»> Real-time PCR 1 esliad b ol Ol Slallas
2 S algly gy A5 Lo (=A;§ sy ‘_;Lauignbﬂ
Gl i ces Actin 5 GAPDH  (lads s b
(V. Patankar et al., 2016) L > ;5 5 5d 5 Ko
Maet) sl 5 (Tianetal, 2015) o 50 S 5 4dy;
sl bl gl 5 conl ol o3l 0L 50 (al., 2016
o QLS (pl 53 o 5 5 05 Ol 4 b
22 Goxt 5 b w5 Jbeul Lo sl e
¢,\;§ 53 Lo,ws (Nicot et al., 2005) ooy
Actin o5 Ol % > (Paolacci et al., 2009)
aS el eals OLES Q\Jf,;wz}ji @L"J pimen RGP
s b S s Actin s GAPDH slads ols
AL o s (Setaria viridis) i>s 03,0 LS s
Sbals OF ol Olse (Martins et al., 2016)
035 kS g (Syes ilite |>|e ;3 2> GAPDH
Lol ol sl Jle-l o .(Rapacz et al., 2012) ..
Dk slac s Ll s sl gl &S OISl ol
Hancock ) il s JoB (525 U din s 39
et al., 2005; Kamal et al., 2012; Komatsu et al.,

loos S 0500 5 om lols Dlle 5 cpl 2 (2012
235 B 0T Ol (6510l 5 om0 S0
SLIs S M 2551 lad) 558 o0 arnlee M plias
o5 ol b sdal Jom Sliwlous dien 2 gl0L
Olsms VAW oIl 3550 b 1, GAPDH &5 53l
Ta.22845 4 Actin slasy 55 b, 05 5oL
SR g gbaas; s ol Bl cS g 5

(Y sd) ails

iy s Ghlesl sype Jlals lads iy ad, Y
Normfinder .z, S 5l esliul U (5555 (25 Co oS

Table 3. Ranking of tested housekeeping genes for
salt stress conditions in wheat root using Norm
Finder algorithms

Stability .
Gene Ranking
value
1.077 GAPDH 1
3.175 Actin 2
3.439 Ta.22845 3
Z .

SIS Al W S L b sy eispl xS
S5 Ll s bS5 (Microarray) w5
Ol jon 5k 05 Ol oLl <lbB L (NGS) b
4 Joms olml 5 s a0 Ol s Dldlae o
Mwadzingeni et al., ) L3, o S OlalS 55 i
5s-5 L Realtime PCR  i,, J=u! L (2016
(S Slay s 3550 05 S 55 s sdoms
oo 0> &3k 2 WD el 5 ol
Logla s ple oo Dlael pomens 5 O) O
sleel 5 SIS (Reddy et al., 2016) 5,15 YL LS
»> Realtime PCR oo e S 24, 50,8
Siledlbey gl &8 ol golsals oS ok
eor S XS e Sl el 55 05 0L 2l
D 38 L edd Ol SVUs s 4 il sls 0L

WAL Loy 9 3l 1V 0 lous /D 0590 [ ot (Fos] § S § (qwkigeo -




g Jloy Cg> 22 0 (5 A (SU )

Q‘)&m&jéh

_Wu):gojwliju)\flrj d.)wyd.,.j) @L’Q);
facia 05 SO S Ul e a0 ol sla
St eslaal Uiy Gua 05 Ols slaesls 5 o3 gai ol

550 dby il bl ke Sle
.(Vandesompele et al., 2002)

&lw

Araus JL, Slafer GA, Reynolds MP, Royo C. 2002.
Plant Breeding and Drought in C3 Cereals: What
Should We Breed For? Annals of Botany 89(7):925-
940.

Brunner AM, Yakovlev IA, Strauss SH. 2004.
Validating internal controls for quantitative plant
gene expression studies. BMC Plant Biology 4(14).

Chang EM, Shi SQ, Liu JF, Cheng TL, Xue L, Yang
XY, Yang WJ, Lan Q, Jiang ZP. 2012. Selection
of Reference Genes for Quantitative Gene
Expression Studies in Platycladus orientalis
(Cupressaceae) Using Real-Time PCR. Plos One
7(3).

Ferrell K, Wilkinson CRM, Dubiel W, Gordon C.
2000. Regulatory subunit interactions of the 26S
proteasome, a complex problem. Trends in
Biochemical Sciences 25(2):83-88.

Fita A, Rodriguez-Burruezo A, Boscaiu M, Prohens J,
Vicente O. 2015. Breeding and Domesticating
Crops Adapted to Drought and Salinity: A New
Paradigm for Increasing Food Production. Frontiers
in Plant Science 12(6):978.

Hancock JT, Henson D, Nyirenda M, Desikan R,
Harrison J, Lewis M, Hughes J, Neill SJ. 2005.
Proteomic identification of glyceraldehyde 3-
phosphate dehydrogenase as an inhibitory target of
hydrogen peroxide in Arabidopsis. Plant Physiology
and Biochemistry 43(9):828-835.

Huang Y-C, Huang W-L, Hong C-Y, Lur H-S, Chang
M-C. 2012. Comprehensive  analysis  of
differentially expressed rice actin depolymerizing
factor gene family and heterologous overexpression
of OsADF3 confers Arabidopsis Thaliana drought
tolerance. Rice 5(1):33.

Kamal AHM, Cho K, Kim D-E, Uozumi N, Chung K-
Y, Lee SY, Choi J-S, Cho S-W, Shin C-S, Woo
SH. 2012. Changes in physiology and protein
abundance in salt-stressed wheat chloroplasts.
Molecular biology reports 39(9):9059-9074.

Komatsu S, Kamal AHM, Hossain Z. 2014. Wheat
proteomics: proteome modulation and abiotic stress
acclimation. Frontiers in Plant Science 5(684).

Kozera B, Rapacz M. 2013. Reference genes in real-
time PCR. Journal of Applied Genetics 54(4):391-
406.

s b 6 s e 0L i b ool (2014
S0 aallan (sl 1y s Jl3al 03 Ol e mlie
S8 el WOT (ol Ol 5 5 5e0 bl
258 oA Gl 2ose e (e S 5 ealin
Sl e Sl 05 Ky Ol 6 3l pe s 3

Li Y, Chen W, Wang Q, Wang N, Wu YF. 2014.
Assessment of reference genes for quantitative real-
time PCR gene expression normalization in
periwinkle during Wheat Blue Dwarf phytoplasma
infection. Australasian Plant Pathology 43(4):477-
485.

Ma QP, Hao S, Chen X, Li XH. 2016. Validation of
reliability for reference genes under various abiotic
stresses in tea plant. Russian Journal of Plant
Physiology 63(3):423-432.

Martins PK, Mafra V, de Souza WR, Ribeiro AP,
Vinecky F, Basso MF, da Cunha B, Kobayashi
AK, Molinari HBC. 2016. Selection of reliable
reference genes for RT-gPCR analysis during
developmental stages and abiotic stress in Setaria
viridis. Scientific Reports 6(28348).

Migocka M, Papierniak A. 2010. Identification of
suitable reference genes for studying gene
expression in cucumber plants subjected to abiotic
stress and  growth  regulators.  Molecular
Breeding(28):343-357.

Munns R, James RA, Xu B, Athman A, Conn SJ,
Jordans C, Byrt CS, Hare RA, Tyerman SD,
Tester M. 2012. Wheat grain yield on saline soils is
improved by an ancestral Na* transporter gene.
Nature biotechnology 30(4):360-364.

Mwadzingeni L, Shimelis H, Dube E, Laing MD, Tsilo
TJ. 2016. Breeding wheat for drought tolerance:
Progress and technologies. Journal of Integrative
Agriculture 15(5):935-943.

Nicot N, Hausman J-F, Hoffmann L, Evers D. 2005.
Housekeeping gene selection for real-time RT-PCR
normalization in potato during biotic and abiotic
stress.  Journa  of Experimental  Botany
56(421):2907-2914.

Pabinger S, Rodiger S, Kriegner A, Vierlinger K,
Weinhausel A. 2014. A survey of tools for the
analysis of quantitative PCR (qPCR) data.
Biomolecular Detection and Quantification 1(1):23-
33.

Paolacci AR, Tanzarella OA, Porceddu E, Ciaffi M.
2009. Identification and validation of reference
genes for quantitative RT-PCR normalization in
wheat. BMC Molecular Biology 10(11).

Pfaffl MW, Tichopad A, Prgomet C, Neuvians TP.
2004. Determination of stable housekeeping genes,
differentially regulated target genes and sample

- WA Glawo) g 7y 1V 0 o [0 090 [ (Sums ) (o] 9 S ) (ko



O‘)&A}&

wGiw Jloy cz 22 50 0 A (23]

integrity: BestKeeper - Excel-based tool using pair-
wise correlations. Biotechnology Letters 26(6):509-
515.

Rapacz M, Stepien A, Skorupa K. 2012. Internal
standards for quantitative RT-PCR studies of gene
expression under drought treatment in barley
(Hordeum vulgare L.): the effects of developmental
stage and leaf age. Acta Physiologiae Plantarum
34(5):1723-1733.

Reddy DS, Bhathagar-Mathur P, Reddy PS, Cindhuri
KS, Ganesh AS, Sharma KK. 2016. Identification
and Validation of Reference Genes and Their
Impact on Normalized Gene Expression Studies
across Cultivated and Wild Cicer Species. Plos One
11(2).

Scholtz JJ, Visser B. 2013. Reference gene selection for
gPCR gene expression analysis of rust-infected
wheat. Physiological and Molecular Plant Pathology
81:22-25.

Sinha P, Saxena RK, Singh VK, Krishnamurthy L,
Varshney RK. 2015. Selection and Validation of
Housekeeping Genes as Reference for Gene
Expression Studies in Pigeonpea (Cajanus cajan)
under Heat and Salt Stress Conditions. Frontiers in
Plant Science 6(1071).

Tang C, Deng L, Chang D, Chen S, Wang X, Kang Z.
2015. TaADF3, an Actin-Depolymerizing Factor,
Negatively Modulates Wheat Resistance Against
Puccinia striiformis. Frontiers in plant science
6(1214).

Tian C, Jiang Q, Wang F, Wang GL, Xu ZS, Xiong
AS. 2015. Selection of Suitable Reference Genes for
gPCR Normalization under Abiotic Stresses and
Hormone Stimuli in Carrot Leaves. Plos One 10(2).

Tilman D, Balzer C, Hill J, Befort BL. 2011. Global
food demand and the sustainable intensification of
agriculture. Proceedings of the National Academy of
Sciences 108(50):20260-20264.

V. Patankar H, M. Assaha DV, Al-Yahyai R, Sunkar
R, Yaish MW. 2016. Identification of Reference
Genes for Quantitative Real-Time PCR in Date
Palm (Phoenix dactylifera L.) Subjected to Drought
and Salinity. Plos One 11(11).

Vandesompele J, De Preter K, Pattyn F, Poppe B,
Van Roy N, De Paepe A, Speleman F. 2002.
Accurate normalization of real-time quantitative
RT-PCR data by geometric averaging of multiple
internal control genes. Genome Biology 3(7).

Wu D, Dong J, Yao YJ, Zhao WC, Gao X. 2015.
Identification and evaluation of endogenous control
genes for use in quantitative RT-PCR during wheat
(Triticum aestivum L.) grain filling. Genetics and
Molecular Research 14(3):10530-10542.

Yousfi S, Marquez AJ, Betti M, Araus JL, Serret MD.
2016. Gene expression and physiological responses
to salinity and water stress of contrasting durum
wheat genotypes. Journal of Integrative Plant
Biology 58(1):48-66.

Zeng L, Deng R, Guo Z, Yang S, Deng X. 2016.
Genome-wide identification and characterization of
Glyceraldehyde-3-phosphate dehydrogenase genes
family in wheat (Triticum aestivum). BMC
Genomics 17(240).

Zhu J, Zhang L, Li W, Han S, Yang W, Qi L. 2013.
Reference Gene Selection for Quantitative Real-
time PCR Normalization in Caragana intermedia
under Different Abiotic Stress Conditions. PLos
One 8(1).

WAL Loy 9 3l 1V 0 lous /D 0590 [ ot (Fos] § S § (qwkigeo -




3 ookt b 59 b a3 LS W gi g 92 4 o) JEI! (55w dug
PolpSlig ST

Optimization of Agrobacterium tumefaciens-mediated Transformation
of Barley and Production of Fertile Transgenic Plants

Y #) .
oy S e A= oUde Sl aal )l

Ebrahim Doranie Uliaie™ — Vahid Mehrizadeh?

. . e Y o )
(SN s 65> Symils 5 Ll
s oy (g5, 5LES e A gu.aal.“f S sSSsm 5 35 wes S

1. Associate Professor, 2. Ph.D. Student

Agricultural Biotechnology, Department of Plant Breeding and Biotechnology,
Faculty of Agriculture, University of Tabriz, Iran

uliaie@yahoo.com : s ;S gy (D3I J s sdioen 55

VAN /0 1y sl = QOIS bl 53 )

) (ol § SCE) (wigo
1¥A0 Ol 9 3l Foylol O 059

e %

1PV FY aio

WS>

il 0 B LS (elh) Olho e Sl (e Rl 4 O @ OF JBII w1 s Sl 5o
9 () ST 4 Jommi 1391 (819 OT 3ol 47 Sl (SI418 DME (g Famodl b 1 S 9>
Gl dug cCal 10593 ¢ (S3L 5 Cand! H (£15) OBLS gl wilod OF JESI & 4l 3 (S ) gl
4 OF JEI Sy 55 pud oWyl 4 ly oL 2153k 9 iS00 Fgo Lalike Jelgs
P20 dhows 4 92 3005 33 Fo0 Jolgs (B p B3R (nf 03 Ogh e Dgume BALST
NPB oy 990 S5Tb il dumo § i Oloj Do Py 3y FT Sl (S 5L 4 gu Nilo
iy Gly 9 PCR 0g0iT 31 Jai! dise 51§ OLE 30 JES O ygamuwl Sly od
Caidge b 4l Sbdgapy (2133b b edlaiel GFP 0 oly wgesT I JEI o) ol
Oge 4 AGLL 9 LBA4404 49w 45 310 Ol gl .35 Jol> 595k 4yl 5 ObLS g plosil
RS 20 ClalE g Fombe Olgie 4 ODgo=) cdild 9 pgs ibg 5T Sldagw (95 g0
S o Olo) e 9 LB madli dausmo 1 oolitu! pizmed . il0d 7 oo 95 b o> S digeiy)

S S 1 92 93 B350 5 Ol o hhe P92 L9 T b digai 5 059 99

S slacsly

027505 S
(PRl p
sz
sml.cjjﬁgh
GFP


mailto:uliaie@yahoo.com

o3l e 5 2Ll Sl)0

B ) 5 LS udei 9 9 4y oy JUEGI (g5l diae

Jietal, 2013; ) & o sled @ aso iy 0SS Wy
05 sl axw 5 Jsl Il s (Mrizova et al., 2014
S Wi spas oSy ST eslind L oOLLS w
w05 JE e s O a3l gl SO olalS
S lada Js s pslie o SLy ST alau
b 05 peloaiby JUS| el cpl s a8 Sse
Er o Ja I S S s enSU ST ey
Aldemita and Hodges, 1996; Hiei and Komari, )
<5 (2008; Ozawa, 2009; Soltesz et al., 2012
Morran et ) (.xf «(Shou et al., 2004; Yu et al., 2013)
al., 2011; Kovalchuk et al., 2013; Risk et al., 2013;
«(Zhao et al., 2000) ¢ 55,5 «(Soltesz et al., 2013
<Yy 5 (Liu et al, 2007; Jha et al., 2011) O3,

b L0l (Gasparis, 2008)

oo ) el LAY Jlo s g )l oS |
sl 5 (1994) Lemaux s Wan L.y S so
OoLSan 5 Tingay Loy p s Sy STU s 25l 5
o leds 1S b s sl ged s, 51 (1997)
o5 S STUL 5o 4 05 JLsl 218 i 0 5
Hensel et al., 2009; Seiler et al., ) cwl ea & | iz

.(2014; Zhou et al., 2014; Bettina et al., 2016

3 o ader 51 OLALS a5 Ly ST o Sl
S p gde Ll 5l Sed s s b e lie
S e JUisl s 0155 e T o fege 51
ased S 5 0315 Gs L J3la~ L DNA
50l Lag ausm oS 5 (Solu ol 5 53 0315 ol
Shimet al., 2009; ) 5 S 0,31 031 = iy 5L
Yadav et al., 2013; Manoharan and Dahleen, 2002;

.(Tang et al., 2007

A e sl ST OlLS 4 05 JWl s (gadane Jolye
(Chengetal., oLS 3554 Ol o dhax OF 5l &S

Holme et al., 2008; Lu et al., ) «J ya ;5 ¢ 5= 2004)

dodsio

(Poaceae) sl S o3l 1= 31 (Hordeum vulgar L.) 5>
Nevo, ) ol Oludl Lo g ol ol QLS o J 5l 5l 5
ey 4 Olgr L3 S ol A5 Bl 5l 5> (2013
Canl Bl 5153005 s 5 ‘(’-’S W55 5 L)
503 S S SO 3 e Jpaee e lex
(Luetal., 2015) 1l . &

S Ol am ddl o oo e S 8l e sdle
Loy o aslas gl Jle sl Jus oS
A3 e s JoSse Olabidican s 5 idmacd o
Mrizova et al., 2014; Bettina et al., ) ol 4z S
o3l 5l OLalS 81 0 55 b aslis )3 5 o535 (2016
8l g shs ol 5 S S o3Il I (Triticeae
Sl andlas gl o aS cul ls, 45 s (YTN=YX=YY)
e 3 Lads 055 il b s Oly ill 5 Lol
Karakas et al., 2011; lehisa et al., ) Ll o —wlo
.(2014; Nussbaumer et al., 2014

23 18 Gl Lol (L1515 Oler Cuma ol AL,
S 3 Sles S B eld Corpe il laass
2 s Pl SV pane (AS 5 oS
w05 02 S ey B e g LS el baay s
o Bl Ol eyl Ll el Olsl plie
Kimetal, ) cww Jsa> LB oo Sl W5 s
S 5 S5 pmkigs Sl 4 JS 6l (2009
Solot a5 3550 58 Ll S Olge & O e
.(Dahleen et al., 2007) ol a3 S |3 dime
Caslis O ol 2L bl Baa b g apls
53 8des RIBl s 8 5 s GO AS ln s
Vyroubalova et al., 2011; ) 5,5 . el O CoisS

.(Bettina et al., 2016

315 ssmy s e gy OLLS @ 0 Jsl ¢l
S e o8 e rﬁfﬂ.ﬁjﬂ SaS a ols Js
Sl bty il 5 S as S 3yl S e

VAL Gl g 3 ly /T 0 Lo /B 090 [ s § (o] § Sl (owiddgeo -



http://www.researchgate.net/researcher/78705381_Teena_Yadav
http://www.researchgate.net/researcher/78705381_Teena_Yadav

wdiB ) LS wdei g 92 4 (45 JUS! (g5l Ay

o3l gdgr 5 e Slusd

e Koy w5 ) ol e sk o oS el 8
bl 31 .(Boulin et al.,, 2006) 555 o sdalie 24,
STl Ul e SIS 05 Olse s o)
Ok oy slacil adllas (xS o3l O Gs
o 5 anllan Gl o s 4 Sl pde (5
Lyl 5 e ol s .(El Shemy et al., 2008) 5 S oL
S SUsST Gk 5l s 0 03 Jisl Jolse wng
Cde 5 Sk il bas o SL CllS 5 4 s L
S5 n S IS pn S ST L S O
e SUs ST Gk 5l s 05 Ul gl LIS b,

J}Jada 43‘)\

L gy g9 dlge

P P o UL RN WS PORVE JFAK P
g 5 A B3 ObmldT (65,58 sler Sl LS
ssdo s S oS O Ll s b e 3
SL3les, 8 5l e 50,0 F Ly alols s gl b
Ve S5 ad3s 0 e ) sl ads s Sl
Sode 4 OF Sl e 0l g ] s 5 S sie A Aoy
Jl b a3 Y0 o IS sea 3483510
Ol Ods ity ool Sl e 5 LS Jsied
Sl esla el LSy Sn 25 03 "y b e

s s 10X bS5 b ol

VOl GRasim ol 0o 1 AL Gl 5 (85 slaesle
S5 ST(AGLL 5 LBA4404 GV3101) 45
g 3 PLHB000 deaodly sl 45 oo s/
o550 eyl eslinal s U e Rl S
5 GFP) s iyl s S8 slals sl
A S 55 (P pslos Sop S5 01 4 Cnslis 0
() JS8) L35 CAMV 358 51l ol J 55 s 5
Sl el s 51 2550 5 RS (sl 5 sk
Ol i &0 L (1997) 0, 5 Tingay L g ol

A ealaiud

$SL cble (i et al, 2013) s SU o s (2015
Sujatha et al.,) S e Ol s «(Kim et al., 2009)
Yadavetal, ) .l pew s S (o (2012
i)y DA e s 05 Jasl s S 6 Ll (2013
0> ol @S it ek 4 il G5 S
o 518wl o6l 53 SbIS 2S5 esle gl
Cmid 3o 3 s gl ) e 5 SdS (0 S el
i 5 el fe o Sy STalasls w0 (20l 5
adly g 05 JWl ja by b iy el e

.(Wang et al.,2001; Lu et al., 2015) <.

0350 55 p g Sy ST Ciliin slagy o LIS 5 ks
sl il e ooslize OLalS w4 03 Jsl 5 g5l
SR 5 ege S I e 5 S ST lis w5
Oliveira et al., ) asl arils OLlS « 05 sl I,
e 3255Us ST Cbie e (2009; Guo et al., 2012
&blj)b LSJ“JMJL);»“JOLSJA&‘JJ QT%)\MM
Wroblewski et al., 2005; Kim et) >,ls olalS i35l 5

.al., 2009

Jolse o3 51 6 8L il Lo 5 23S o8 Oles ke
3o 53 B b S Ntn OBLS Bl 5 5 e
g bl LaSseins 25l 5 iy (So
Shrawat and Lorz, ) Las o 5l 3 56 o |y OlalS

.(2006; Sujatha et al., 2012

e 5 QLS il adllles 55 e Jalse oo
- SRS G0 Sl eslizal JUEl Lyl b g5l ange
©elS ol gbetans S3lolaT 5 abs, sl
e85 4 B 5, DNA G5 Jusl 51 odbl 5k
pamse O] Sl slaas jazme SWS 4 Ol slad ke
Kumlehn et al., ) 5,5 . &y K15 o) «
Sl s Sa,158 <o .(2006; Bettina et al., 2016
Green .axes La0s Oy il addlas (gl ulo
Sa,l8 & olse 4 (GFP) Fluorescent Protein

- IWAD linn) g b /Y 05loud /0 0590 [ i § (o] § S  ouwrdged


http://www.ncbi.nlm.nih.gov/pubmed?term=El-Shemy%20HA%5BAuthor%5D&cauthor=true&cauthor_uid=19193961

o3l e 5 2Ll Sl)0

B ) 5 LS udei 9 9 4y oy JUEGI (g5l diae

Mfel ¢10720)

Bell (9591)

Has (8973)
Bbel (8973)
5562321 {8969}

Mhel (8188)
BsiWI (3072)

Motl (76023 pVE1 ORI

Ndel (6732)

Mot (5062)

Hbal(l)

pLH6000-355-GFP

11008 bp

ShFI (17053
fh;'f((:;n? Pstl (1706
3 e Sphl (1712)
Hraa. SFLB (1734)
EcoRI (650) ool 1740
Patl(775) MatI (1748)

Mool (75003

Spel (1754)
BamHI (1760)
mal (1766)
Nsil (1772)
EcoRIC1778)
hol (1790)
EcoRV (2232)
Kpnl (2331)
Spel (2339)

’\‘\-\ HindI Il (2362)
l Meol (2305)

BamHI (3137)
3bal (3147)
Sall(3153)
Pstl (3163)
Sphl (3168)
Kpnl (3366)
Sacl (3372)
EcoRI(3374)
HindI T (3351}
ChI (3385)
Zall (3391)
Stul (3397)
Sfi-A (3403)
AR (3408)
Bgll1(3418)
Kpnl (3431)
Sphl (3502)
Aat]1(3862)

Ndel (49723

PLHB000 oty Silad sloi -1 S

Figure 1- Schematic map of pLH6000 plasmid.
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Figure 2. Comparison the effect of different concentrations of
Agrobacterium on barley transformation.
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Figure 3. Comparison the efficiency means of different strains
of Agrobacterium on barley transformation.
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Figure 6. Transient and stable expression of GFP gene in barley. (A) Expression of GFP gene in barley immature embryos after 3 days
inoculation under UV light. (B) Expression of GFP gene in barley callus after 1 month inoculation under UV light. (C) Barley callus after 1
month inoculation without UV light. (D) Gradually gene silencing in some callus. (E) Expression of GFP gene in shoot regenerated from
transgenic callus after 1 month inoculation under UV light. (F) Shoot regeneration from transgenic callus after 1 month inoculation without
UV light. (G) Stable expression of GFP gene in young leaves of transgenic plants of TO generation under UV light. (H) Stable expression of
GFP gene in young leaves of transgenic plants of T1 generation under UV light.
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Effect of Pirimicarb and Thiamethoxam on detoxification enzyme
activity in the black bean aphid, Aphis fabae Scopoli (Hem:
Aphididae)
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Table 1. Suscebtility of the apterous adult female of A. fabae to the insecticides, thiamethoxam and pirimicarb
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Figure 1. Effect of two insecticides, pirimicarb (A) and thiamethoxam (B) on the A. fabae Glutathione-s-transferase enzyme
using CDNB as substrate.
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Figure 2. Effect of two insecticides, pirimicarb (A) and thiamethoxam (B) on the activity of A. fabae Cytochrome P450

enzyme.
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