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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.

(RT-PCR) cDNA 32w 5 RNA 7 St
=) eds 1550 OLalS Ol LS 5 RNA 2l s
el S ols | Sl e RNA L5 S el (0 1)
2l RNA L (8 JSC5) 55 VAS 5 YAS a5 5
RNA .15 S Ll DNA Gid> (61— DNase o 5l L o
s Olsse an PCR STy 55 DNase o 5l Ly sl las
53 A oLl (6,5 on DNA alS Gl b 5 A aslin
Sl A3 plowil s sl RNA (6l CDNA s alo o
5 Ses o RT-PCR Sy ool bhss 40 (g3l 335

- 1¥aH ula.w.o)s)aulg 1Y o,louls [ 0490 /w) s&.o.g.ls S (W0



O Ses 5 stidss

e 3T JGS 9 (S5 lwdilod

mt A BU sl o S STL els iy (S wisaln)
LPCR Lis, b JsSUse sla e, (Gubiset al. 2007) s
5l yesks TPRNA 03 JUisl sl 0S5 il 5 0bLS 53,
RNA [led G ol 5 ol 0L 1 el 133L 0Ll o
335 plnil DNA Gl (g1, DNase o 51 Lo ol 5
A s RNA 51 a5 DNA Gl e &5 3
Sy RT-PCR b 5 5 dal s Lalls ods s CDNA
Bustinaand Tania ) » 5 Aals= oY ezl 6 oyl 5 as
3 PCR &b sl a5 0blS JsSle oLl 51 .y (2004
Sl s 53 b i Jime SlS 4 0LLS ol RT- PCR

S 3 5T s g0 goay

534S Sl a5l o e 5 S Slack TTRNA 3
Wxio 5 Sy sl p e (5 5SS s e lanie
ol ol Sl emes 2338 Ul s ks Sl 3 slas s
05 Ol oMk 5 Ok SRl ol Sl dlses lagtow 53
Sho e SUls Slmark TIRNA 5l c il o eslinal
Sl e sl Sl loapies 3 ool Gl &S ol
S Sl b gl L1581 o LS e aher
el xS e slgs is 5 S e Jas olaz]
a4 55 L (Tunitskayaet a. 2002) &S » Ol |, ol

L)—i“"'iﬁ('53°f"’\'\'ﬁjﬁ Lb&&)ﬁ)bﬁj]d‘&jéf)ls

g el g a5l J oS sm (5555l Gk 5l s

&l

Basu RS, Warner BA, Molodtsov V, Pupov D, Esyunina
D, Fernandez-Tornero C, Kulbachinskiy A, Murakami
KS. 2014. Structural basis of transcription initiation by
bacterial RNA polymerase holoenzyme. The Journal of
Biology Chemistry. 289 (35): 24549-24559.

Borkotoky S, Meena CK, Murali A. 2016. Interaction
Anaysis of T7 RNA Polymerase with Heparin and Its
Low Molecular Weight Derivatives - An In Silico
Approach. Bioinformatics and Biology Insights. 29
(10):155-66.

Bustin S.A, Tania N. 2004. Pitfalls of Quantitative Real-Time
Reverse-Transcription  Polymerase  Chain  Reaction.
Journal of Biomolecular Techniques.15:155-166.

Bloar ol ,SL i slagiocm 3 Sledds TTRNA 51
oS 55 0T W5 5 ol alees Js ol 03 5 5 3L
o TTRNAP 05 Jlisl 5 g5lwdsloes g PCAMBIA1304
BT < 059 Lls cle JEU o ..lejf oslaal O g g
18 eslinad 550 OWLS 4 05 Wy 63l Olpe & S 5
bl ) bl a4 Clie O lyls JEU o "’f;d“
Cgr) eelbos Sn a4 Caslie 05 5 (U sl s SL
Slel, Rian S sl Olge w4 (ag )y oS bkl
Pratheesh et al. ) Ail o NOS odas 4l LaMV35S
L 6)‘.\4}1 9 Lﬁw SAaS cJ}Lv UJ«‘ &.2-)5 a‘)\.b\ (2013
Sladss 53 Al BU ol sleShs ple Sl e SLs ST
j wLw ul;;..\ A_i_'v' CaMV35S )‘.L?‘bb Q)S); J;ﬂ &L&!
Shsr A 2,50 05 edls 5 658 Ol sl 45 il e e ses
S oss oS 4 0F Jusl oy (Raha et al. 2008)
sl e s mS b 4 S Al eslinal gy SL ST
c:_ﬂf “ Qj:j-.’. al.:f J).\I:L;a oalail L@Jnl@ 93 uﬂ)...apu uLaLnf
5 peiie 55k 4 zalS il e oy S ST IS
ol oy glaad e 5l 5 s S e 155k e IS LSCES 05

Carter A. D, Morris C. E, and McAllister W. T. 1981.
Revised transcription map of the late region of
bacteriophage T7 DNA. Journal of Virology. 37: 636-642.

Chamberlin M, and Ring J. 1970. Characterization of T7-
specific Ribonucleic Acid Polymerase. The Journal of
Biology Chemistry. 248:; 2235-2244.

Cheetham G. M, Jeruzalmi D, and Steitz T. A. 1999.
Structural basis for initiation of transcription from an RNA
polymerase-promoter complex. Nature. 399: 80-83.

Daniell H. 2003. Medica molecular farming: expression of
antibodies, biopharmaceuticals and edible vaccines via
chloroplast genome (Vasil, 1.K. Ed.). Kluwer Academic
Publishers. Netherlands, pp: 371-376.

1Yo L,Lw.o,,,»b 1Y o louis [O 0490 /w) w‘sc&m} (W -



e 3T JGS 9 (S5 lwdilod

OLSen 5 stidss

Davanloo P, Alan H,R, John J.D, and Studier F.W. 1984,
Cloning and expression of the gene for bacteriophage T7
RNA polymerase. Proceedings of the National Academy of
Sciences. 81: 2035-2039.

Dhingra A, James V.A, Koop H.U,3, Mok M.C, Paepe R.
D, Gallo M, Folta K.M. 2008. Tobacco. Blackwell
Publishing Ltd. ISBN 978-1-405-16924-0.

Ganapath R, Suprasanna P, Rao P, Bapat V.A. 2004.
Tobacco (Nicotiana tabacum L.) A model system for
tissue culture interventions and genetic engineering. Indian
Journal of Biotechnology. 3: 171-184.

Gubis J, Vankova R, Cervena V, Dragunova M,
Lichtnerova H, Dokupil T, Jurekova Z. 2007.
Transformed tobacco plants with increased tolerance to
drought. South African Journal of Botany. 73: 505-511.

Jain M, Nijhawan A, Tyagi AK,Khurana JP .2006.
Validation of housekeeping genes as internal control for
studying gene expression in rice by quantitative Real-Time
PCR. Biochemical and Biophysical Research
Communications. 345:646-651.

Lee J.M, Roche J.R, Donaghy D,Thrush A, Sathish P.
2010. Validation of reference genes for quantitative RT-
PCR studies of gene expression in perennia ryegrass
(Lolium perenne L.). BMC Molecular Biology.11:8.

Leslie M, Shama Robert K, Peterson D. 2004. Agricultural
and Biologica Risk Assessment. Montana  State
University, Bozeman, MT 59717.

Liang K. 2007.Transcriptomics & Functional Genomics.
http://www.ipc.nxgenomics.org/newsl etter/no7.htm.

Ma J.K.C, Drake P.M.W, and Christou P. 2003. The
production of recombinant pharmaceutical proteins in
plants. Nature Reviews Genetics. 4: 794-805.

Nilsen T. W, Rio D, Manuel M. 2013. High-Yield Synthesis
of RNA Using T7 RNA Polymerase and Plasmid DNA or
Oligonucleotide Templates. Cold Spring Harbor, NY,
USA.

Novak P.K, Lee J.S, Mikaelyan A, Patel V,
andThorgeirsson S.S. 2004. Oligonucleotide microarray
analysis of aminoallyl-labeled cDNA targets from linear
RNA amplification. BioTechniques. 37: 580-588.

Pamela R, Duschl J, Klaus R. 2004. Optimized RNA
ampliffication using T7-RNA-polymerase based in vitro
transcription. Analytical Biochemistry. 334: 164-174.

Pratheesh P T, Kurup G.M. 2013. Molecular cloning and

expression of Tb antigene protein in Microaga
Chlamydomonas reinhardtii. Indian gournal of

Biotechnology. 12: 350-355.

Raha S, Pattanaik S, Maiti 1.B. 2008. KTRDC-developed
genetic promoters for use in plant genetic engineering.
Kentucky Tobacco Research and Development Center. 8-
17-108.

Russell S, Meadows L.A, Roslin R. R. 2008. Microarray
Technology in Practice. pp.464.

Shinha P, Saxena R.k, Singh V.K, Krishnamurthy L,
Varshney R.K. 2015. Selection and Validation of
Housekeeping Genes as Reference for Gene Expression
Studies in Pigeonpea (Cajanus cajan) under Heat and Salt
Stress Conditions. Front Plant Sci. 6: 1071,

Shinmyo A, Kato K. 2010. Molecular farming: production of
drugs and vaccinesin higher plants. The Journal of
Antibiotics. 63: 431-433.

Sousa R, Chung Y. T, Rose J. P, and Wang B.C.
1993.Crystal  structure of bacteriophage T7 RNA
polymerase at 3.3 A resolution. Nature. 364: 593-599.

Studier F. W, and Moffatt B. A. 1986. Use of bacteriophage
T7 RNA polymerase to directselective high-level
expression of cloned genes. Journal of Molecular Biology.
189: 113-130.

Tekoah Y, Shulman A, KizhnerT, Ruderfer |, Fux L, Nataf
Y, Bartfeld D, Ariel T, Gingis—Velitski S, Hanania U,
Shaaltiel Y. 2015. Large-scde production of
pharmaceutical proteinsin plant cell culture—the protalix
experience. Plant Biotechnology Journal. 13; 1199-1208.

Tunitskaya V.L, and Kochetkov S.N. 2002. Structural-
Functional Analysis of Bacteriophage T7 RNA
Polymerase. Biochemistry (Moscow). 67( 10): 1124-1135.

Twyman R. M, Schillberg S, Fischer R. 2013. Optimizing
the Yield of Recombinant Pharmaceutical Proteins in
Plants. Current Pharmaceutical Design. 19: 5486-5494.
University of London.

Xiao D, Zhang N.W, Zhao J.J, Bonnema G, Hou X.L.
2012. Vadlidation of reference genes for rea-time
guantitative PCR normalisation in non-heading Chinese
cabbage. Functional Plant Biology. 39 (4): 342-350.

Yang M, Tsoi P.Y, Wing Li C, Zhao J. 2007. Analysis of
interactions of template/primer duplexes with T7 DNA
polymerase by oligonucleotide microarray. Sensors and
Actuators B: Chemical. 115: 428-433.

- 1¥aH ul.qmn)s)ul{ 1Y o,louls [ 0490 /c.f“'*"’) W' 9SGy (W0






s 3 slgo &1y Beauveriabassiana g6 o TH6 b3
4y ol 2L 9 nls (S modals

" hems dea oty s ST ool3T S 5

Evaluation of the Beauveria bassiana fungus efficiency on biological

control of Rhizoctonia damping-off disease in cotton plants
Narges Azadi *, Akbar Shirzad # and Hamid Mohammadi 2

‘éﬁ)’:ﬁlﬁf A")f )L:.i.i"é—\' u&;hl.:s/ dmu‘_gjlaﬁ .Lf:)‘ d...L.x,lS 4:;351 uiﬂ;—\
Ol e Olmly3T e degd ol &1 (55,WS 0aSls (DL oty el 058 Sbakiul ¥
1. MSc of Plant Pathology, Department of Plant Protection,
2. Associated Prof. Department of Plant Protection,

3. Assistant Prof. Department of agronomy and plant breeding,
College of Agriculture, Azarbaijan Shahid Madani University, Tabriz, Iran.

ashirzad@azaruniv.edu : S5 S Gy L3 J giens ol 3

QO 1y )b =807 /Y 15l 5 )

Rhizoctonia (galwse 47 cwl 2bGslbw 2@l (2 2We9nl) & mazals
Rl J5S 30 (bowd dMgo 31 (S o Wl 3959 b .0gd 0 Skl Olgz sl yw 53 SOlaNI
23 0L cbli> Gl cwle S H9) 3 (O Sigan JAT & w0 S @ (Solow
(Ol i 00 5 43 p o9Mle Beauveria bassiana cudgnil g6 bl Filow cpl gl
18015 BOT Cwglio 9 085 0 3ls™ ) OLLS 31 (awrg 4rold Etdumw &I 30 Nilgi 20
4y (S wodmalE i cga B. bassiana g b il ¢fus 4w oblei ( gdgs cpl 5 .o
20 (Fudgl Cudled cpolo by ST Srloas 47 WaId Ol b o8 5 518wy p S0
S g il Jolo @S 4 42 g b .AalD Golow Sl Sl a2 g BB 5ok 4 Wilg 0 ol
gl 147 e b KI24 gluz ol 5 (nisp 9 Sl w0 3T 6 p503100 9 (Slailuls
Pl s oo B 4D S0 Solew ool J AT 38 sledd o Fombe Olgieds s (o 5
3 TS alus 95 yud uo 33 sgul 1+ Cild LAl ol Wy Fows eG o8 Capols 31 26
JF oni9p Pl 4 do gl b .l (Solow Db 3 grgi B > 30 wikilgi 38 TS12
ol Cunglio &G o5 3l (A6 Wlg5 b (Salow BT 3l by sl (9l b o slewd OBLS 53

Al 5 390 SBY TN Lawgi

i) el g KB ki
IWA0 Olieey 9 0L oY o bl B 0y 93
YY-AQ axio

ovuS>

S slasly

STy o 5]
&L‘.:.éj..\i\

J S 5

B. bassiana
Rhizoctonia solani



"_,‘)l&o.b 9 LSQ'}T

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

Csons |y bazalS Llg .« B bassiana oS ol el
Ao Lol cbli= Gl 5 uS o3l 2 ol 5 bl
wldx cpen 3l eslizl (Ownley et al. 2008) 5 4 (s ueazealS
el 5 2S5l G meaalS 2l n el iy sk o
b ((Seatn Sunslie Gl 5 olS Al S b
OLS 53 1) absSsnl, GomanalS Ol o SKeix
Lls ys el ol Oemes sl JLals S a5
Solssme ssba 5l 5 s Sl 5 s LAl
ool (Azadi et al. 20150) Lus Sl Asy LialS Csl
U,Z.ﬁls g0 L54.L"\>=A Lgl.h)ls‘j)l.w )l oslazal Lq ‘JJLS}:; J.ALG
po s 03 ke s 4 sl LS Gbag sl
U3 or o ol DS Al 5 4y LS snl

Z

RO

Leligy 9 olgo

s ST 7,6 slaalix 5 R solani 5,y 4

B. bassiana <o Sl g8 TS12 5 K24 TST slaalos
S dagd oKl (S pelS oy S lide i oKl
A4 ekl 05,5 L R solani Sy 5 0wl 31
U oKsls (S3elS 08 itz B oKilol 0 SIS
Sabouraud  lasee 53 s ST b slals b wg
R s (Senthamizhlselvan et al. 2010) Dextrose Agar

L esls S Potato Dextrose Agar L. 3 solani

R. solani dj)ﬁ%;wiﬁuéﬁ&"sﬂjﬁw)ﬁ
B. sbaalir glacea o LU s sdalie ) shiea

)‘ eJLiLﬂ‘l;.Lﬁ}ﬁu}&dlﬁy}ﬁ¢ﬁ)%g)@)ba§aﬂa

Rhizoctonia solani s S+ 256 b S les op e 51 S
(sabasl ge Slaglan sl ol S Col Ol il
Muriungi 555 o acy dozr 31 (55,5l OV puame gl 5o
U8 55 bt slsn 51 5 5 o 30 3405 L et al. 2014)
mLolly it bt IS s cpl S eslind (gole
Sl g 3 ey gl So T 5wl s
S Lok nl g OISz Olgzr ol 53 350l (B0
4 b s53lS SV same W5 5o olend o sens 5l eslizd
sy b (Butt et al. 2001) L GalS s B b
LSl Jomely SO Ll o Sidae J RS Olhiaiils le
S s Solen plp 5o OLLS cblis (gl s lams
S Gols e ,e eisel (Weller et al. 2002) L
lagsB 5 s o SL Ll b gla Sl S
5 MG Sl 5a slacile 5 baglay (BT J28 Cgr
arn i Jlm 3 J 8 g Glag B 3l esliad a0l Ol 3 5 o3
(s ST ozl IS s 5t (Butt et al. 2001) ool
S 0 el e Gla) g5l Sl (Glas same (A
B L bl 5 2l Gsessl de Sl asS 55l oyl
Cealie Gl ahex 51 s p 03 5 eag gl J RS 5
S kS Ay S s oS el 035 oS kS
sz b sl F (Ownley et al. 2010) X,ls endies &
5l ecud sl Olge 4 B. bassiana dex 3l ol i Sl
O Cbliz o g L3l o oS (Soats 035 o30S G b
ks (Ownley et al. 2010) L5 alS sla S slaw ol 5 5o
sk S 5l gslas 5> B bassiana I plsalds sl
358 23 s Gl iy (a8 dax Sl S
(Ownley et al il ol 35158 SIS azealS 5 s
&le B. bassiana s Sl LUl o e 2008 and 2010)
Armillaria (Fusariumoxysporum .3 5 e gla S jlay
Pythium s R solani (Rosellinia necatrix amellea

5,8 (Griffin 2007) ol sdew; U3l & myriotylum

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



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

.Beauveria bassiana z,5 1,5 ;)

S sl ;3 B bassiana slaalier (auss ST 56 o) »
SIS fayl,2 50 (K par 8 aalS S 5

2 e Sl b sl sl Osiliw s I
e 3 A A e 3 el V0 5 10 laclale
Chl e b allr b domlhs o3)) 4y edd bmel 55l
kS ok 5l Sl il Gl g g Ll les
L e Lo ¥ ol b5 (Tseng et al. 2008) L el
~0 sl s b 0 el 55y s S bl SIS S
S8 s oIS s eSS LOS s e ST la
s WY Glos 5 Slds, celd® 68 wsls o
53 bl ol s (S Aoy T b ol S sl
Sles VY 5 (OIS LSOV L el el glacs sl B
Sl &5 o3yl o dals s T aals ol laslas A el
el 1Y 100 e bale U ens wiel an ol el
A3 gt o ST TSI2 5 KI24 TST slasslir ) s 3
(S poaalS e [aeh LS 5l ey pas anis OLL o
Soles 5l ool amls Oy 5 A 8 515 o) 2550 OLS
ol =y s Oes SIS sy Gilae a0l s,
L sr (SoAD K (ST 68 ) i ol S slis
JolS 0 6,5 1 Lo 2o (S5 40T) 53 (B sh 53 SULE S sl
FE Sty WYL (S50 av o (St 51 5 25 il
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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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TST ((fa) TSI2 (slaayltr b5 ok A5 5bnS 5T cllas ¥ s
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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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53 et Vo e a5l ol il el s 5
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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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asy oLS ;3 B. bassiana 0 g o skl ow ) p
P LS a4 L
250 WIS 55 el Jlas QLS Sl el (gilulir glag
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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.

A0S ) L ss Olsee 4 358 5 3 s ke Jolye 285 o 5
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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

L, Lo il 5 g L s el g gy | L s el g gy | L Lo Sl 5 gy
RAY RO 6Lmed.:.;5 RAY RO 6Lmed.:.;5 RAY RW Lgl;bod.;.;f RAY R 6Lmed.:.;5
MS(1) O3ess e | MS(4) 2 mg/l KIN + | N6(1) 0.5 mg/l BAP N6(4) 0.5 mg/l KIN
0.5 mg/l NAA

MS(2) Img/l IAA+ | MS(5) 2 mg/l BAP + | N6(2) 2 mg/l BAP N6(5) 2 mg/l BAP+

1 mg/l BA 0.5 mg/l IAA 0.5 mg/l NAA
MS(3) 1mg/l IAA+ | MS(6) 2 mg/l BAP+ N6(3) 2mg/l KIN + N6(6) 1 mg/llAA +

0.5 mg/l BA 1 mg/l NAA 0.5 mg/l NAA 1 mg/l BA

S ol g5 e S W, 63,88 clile G L oelisl dens 5) aaly ) eslinad b ol 08 Ao

T S 2 2o S Jeels laesls GGl 4
Dl G oS Bl Ol (a5 A, gl sis s il
X oY Jlie Sl sa)shs Ogenpn A ol oS Y
e 03 2B Ao Sl Oe e e sl

Y dsds) 3505 5y (ol e S Aoy S ez
S e B N e I T
303 e SV 5T 2 s CD8 oY 5 CDO oY
C-D- (¥ 4 Glate ol m IS Oliee (e85 L2dls (63,5858
C- oV o3 o gashs &) o p S Aa V¥ 5 Y -l 24
02 e Sk T Y Sl o585 Oseos8 sk kS L D-9
oY s oS I s 0 sbel alie S s Sl ine ks
S ke VA TY Sl s, 8 5 Ugepsm chl LI L C-D-4
35 A ol bSOl s b il s
Ososn bl (LI31 CD-4 (Y Sep CD-8 iy
S Oliee 53 ols e RS a4 e T VY 5l 60,58 5
SV o8 Ols S CD-9 Y (IS sk s s
e bl 5o 5 2 s LY sl 4 s
G Cd @385 A 02 p S ke VT 5 Y s Gses
S50l iy e Sl S @ oY S| s ol L

. J&.'z) Sl

A3 S il ¥ el 3l eslizad
edl Ay gl IS Al
_g.a_.h...'.SJa_.vt_,lS Caladak aldas

(1) by gl o2

® '.ou

b 1550 glg IS 2l dad
(R)] lasl s = - ® Yo
el aals JU glgu JIS alaed

2 alisb s e Wl cls cilsee 10 ) S
Lo 53 sk gai ) Gl S e o L das e 0L pUS
IS & syt 1S 5 (MLIGL) 5 e IS et
53 oS St b S A3, sl i 53 53 () JS3) 38
a4 sy Ol s 5l gty A, bl ads 5 51 A
To s ey slaatia (g IS L) e oS sk
sl Ll 535 (oS Skl 5 dole (sla e SIS Lol
o) 554 bl p S B eSSy Bl 515 dsy Slob
2 gy (s IS s pde 5 (SO6 Lld s 5508
A Wb glac (Mendoza and Kaeppler 2002) iales
535 4w b 3 5l ae (Chenetal. 2006) islosl 55 5 55, 4w

-uﬂleS@@J.ijwujl.m.‘(YuetaJ.ZOOS)JL"LAj);j

- 1¥aH uw)sﬁl{, 1Y o,louls [ 0490 /w) W' 9 S (W0



e 06 S sla Y I35k 5 s 315 6,k 5 e

JeastlsS Slabad Kigeins; 5| 2limgllS w55, 2 paS slacnY 5 69,9855 i ol 13U il g 5 Y Jgua
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:

- IWAD lwno 9 5wl 1Y 05lou [ 0590 [ o § (s g S owdigeo



w39 BT 4 barpo ()5 e e 9 Ll

Q‘)&&.&ja‘}ﬁ&:}

b iags sl sl ege OLLS 3 Caoglin sbm) Slutal
Jelse 5 Sosd @ JamS 53 fie Jalse lubd 53 03 28
Sladisad opl 5l (S Al S5 0503 (b 5o OF sdnS s
Sladis Olgs 4 Wl e & dites Ty OIS 550
S bl 518 adlles 350 (5558 4 Zuslie b
Ceiapi OLLS 3 st 4 Caslae Bl 5 S
Jsbo 3 o 4 PLol e 0T 3 S ol pladilSee
slis b imml Loy ) 5o e lele 5 555 e el
I 5 olS Rl 3 05 nl plebd LM el ol
S yemen 53 O1 3l iy 4 58 (6l 2 0,40 g 3 Ol o O
2 S eslial (65 ed 4 Cuglie

5555 sl ST Sl eslinal b ki 5,50 Slalad 25 sl
L oglaarkd 5 4 e S Olse ¢ S CDNA w50
ool ks DNA aakad () [S2) a5l 5,5 (b3l
o o s e s U e J5 s Sl gl )
BLAST (Basic Local «sl,, UGl 51 eslanal b as,
53 NCBI (glosls oL 3 54> 5 Alignment Search Tools)
s o OLE el ol (F Jdor) dd plol (55 508 55 e
wgal Aol 5 DNA o 55 (VU (S50 smn (oo 230 O3
bl s R S N - I S PSR
L 5o Loy A Sl sl (sAs lS 5 o 55l
Ay Sl hls o550 CE.A 03 s Sl B 5500 saa S
oS esly OLES c:b) Gl 5 5550 s S L wlis Ao s
N

(SelSS 5 sl Ly, iS5 ol KT ke 4
Al LTS8 salsel I 2008 Ms 5w
oo Sasm 05 Wb pasia bl pl A el aa S
sprse 5 4dss gL S 5o a e slies LOS L (Sosp bl
o el S 5l 5 s ls Chenpodiaceae osl gl s

LS e A (5

Sl oy STy 55 S Olge 4 old sz CDNA
el L 03 2S5 s lad; s> DNA e e
() b a3 S L 5wy on slp 5550 sla S5l
o VO e s ¥yl Sl s Jald 2S5 (pl 5
YO Jlasl cam 53 AF (glos 3 aids ) (g3le S uls Oy s 4
5 Gl syse ST cir Gl i) Ll sles s 436
Sl Josb Colg 5o 5 am,aVY gles 5o B YO (ol Lok
s aida Ve Sde w ol S Sl e VY les 0 Ll
Sheslimal bk 555 Jgb bosdel s Soladas s s S
5 Gl oy U <S55 5 555 SIDNA o) sl oS
S i fa gy el Sl aled By a4 IS e
A bl g 0 S Bioneer

S o2 o JIs5 edel Sl N silico S fdow 5 4
o5l 5 Oligen B Sl esliad bk sse el
ebxil DNA STAR (5,135l ¢ 5 4y 3 35 50 SEQMan 331
5 NCBI oL o3 bgpe bl L b JIy ol s
Al o gty JB 520 Olag 5 5 Ll

S d S cos Sl bl gl W 5 4 e
P w53 355 Meg align il e 5 Loy ClustalW
& a5l ksl L 5 4 s plnil DNASTAR (6,331
4 SWISS model ji5, 4 p s Jltlo gl 5 SOPMA s,

s DR/ WWW.EXPASY.OFG 5, a5 o1 & 5s

Srwldwl g5 b b 0Lllbl, el sy
ool LT e 5l el L KSSOS o3
<sS  o,,e  httpi/cib.cf.ocha.ac.jp/bitool/DIHED2
S 5 Jdaodes Ol ylawew g (Slsodes il
Slp o dd S S, sletle Cilses glacald 054
Do 5 350 Pepwindow 3 eslesl L KIS.SOS 0

B 4K w he bel Cews 4 httpi//www.ebi.ac.uk

o3 b UG e 5ol T olS 5 (g3ledite 5l eslizad b 50

A (’t’ﬁ." http://www.stringdb.org .o =

- IWAD lwno 9 5wl 1Y 05lou [ 0590 [ o § (s g S owdigeo


http://www.expasy.org/
http://www.ebi.ac.uk/
http://www.ebi.ac.uk/
http://www.stringdb.org/

)")9" QS'”T « b,g).o d) (51‘9" u*“'” 9 gs"""l'““" b‘)&d& E) a‘}i&:i

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.
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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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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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- IWAD lino) g b /Y 05loud /0 0590 [ i § (o] § S  uwrdged



http://www.google.com/url?sa=t&rct=j&q=molecular%20markers&source=web&cd=1&cad=rja&uact=8&ved=0CBwQFjAA&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FMolecular_marker&ei=ALO2U-2iKMSh0QXqk4DYAQ&usg=AFQjCNGoRa9YNHycp8QWemOjuR3zR_pCvw&sig2=8_t0cgNbDoRsKHrCKm8uhg&bvm=bv.70138588,d.d2k

o315 sdge 5 2o Soso

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

S s s L sl LBl g e ) el
SonS ol jpam 50wl gbail Sl o
s s bt pls s GFP 03 Ol (pmmles Soa
Wi Ol ot 4 e B Sl el 5l55L Obals
Sl 5 Lasl s GFP 05 ol (¢ UK
e SESL Sl il s s Gk eI et e
e a0 Ol @b OLLS S s Sk sy
33 A0l laion 5 e IS 53 0T Ol 5l S
~S s s T, TO SWlS s GFP 03 ol (B JS2)

Sy Oly s 4 5 95 4y db 5o OlalS la

sy prels Glassy bbb gladybe 3 0T Oy s

(GH# J<3)

3

-3l s pbs, Ol Js 4 (GFP) e 0555 O
53 a5 0S4 bl ool Oad ek sl
Sl Sl 5 6 VL Szl 51 Jlil e ple
or! s (Kumlehn et al., 2006; Shrawat et al., 2007)
CaMV 35S 51l o, J 8 o 05 col ) anllias
ool b il 5l e sl VY A3 S eslil
Wt smi 525 Bl 5 T3 oy Ol e 581 ST
o (AP JSE) s sy ey dE L5 05 0
Sk 53 05 Ol s oo 03 adsl Cise s e 5l
JYs 4 05 sas L CddS Sl e ol glags
ol > D F S ) A S el el
5,8 NP 05 Oly pde bl 4 5 a8 &) 50

53 GFP 05 0L (B) UV 4 &u;;ag.;ujlmjj)rﬁw)uwﬁGFP 05 0l (A) s> ;3 GFP 05 V:!;,;;U,,;,Lﬁ-fﬁg
‘)aujﬂ).ﬂy}ﬂl}-<D>UV)};J}&Q}JJ@AE)'L;%@U&{FLIA}}S(C)Uv)fuuuwc‘ﬂ;)\wab&fuﬂ)jg

il gl (F) UV 8 20 o sl S 51 g s a5 w8 5Heas oI55 slaastls 53 GFP 05 Ol (B) s oS & 5

Db o TO s a5 OLS Ol S s 3 GFP 05 Il 0l (B) UV 5 s 05 ole oo 3l s 4l 5 IS 51 el

UV 5 cos TL ol aise )l 5 0blS Ol S 0 53 GFP 05 It ol (H) UV L5

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)

T ek slad g Tl Lo e M Sl Lk

Shima Rahmani®*, Ali R. Bandani?, Solmaz Azimi®

Ol e Ol ool 13T oK1 WDlids 5 p ke Aoty (it o i 0y S ke Cas pae )
st d)‘,@} Nt ‘v"’ﬂb c\;«:‘g 6)')‘9\.:5 oS g‘;i..i}ia\._g a}; Jo.l.& C,.,‘.:Af.é;«—"
B gbl:u_le)si u,a'.,\.a .A:.@..Z: Nt gdjijiS s ASES] s ;‘;{.3}3‘5\._5/ a}; Ja.l.:« CLA pae -y
1- Department of Entomology, Science and reaserch branch,

Islamic Azad University, Tehran, Iran.

2- Plant Protection Dept., College of Agriculture and Natural Resources,
University of Tehran, Karaj, Iran.

3-Department of Plant Protection,
Azarbaijan Shahid Madani University, Tabriz. Iran

shrahmani@srbiau.ac.ir : S5 ;S Gy (D316 J stn oy 5

(CYJARVAL S -JVR T G0t — QO/AT Ot s @JU)

US>

S slaely

Wl 351956 Olus™ i 2103w 30 (0g0 i 103w B FT oni) D192 90 3 (Sl o
28 . Ngl 20 Slandd 81656 Tlus § o o 18 S IS S ) (S SIS Ulgie 4 9 WS 0
Soabgn GBI IS 4 Cwl Kow (Dlnd Dl § 4 Cawlus Ll Ol 0 (23lg
SLdald 55 Ol 9 Pl gkold F1 gy (qws g 38 bl B AT0yl> (2180w 53
Aphis fabae Scopoli Ml olw 4 Sl1ojaw S FT CWld Ol y oS »)
29 oS DI ST ol jolitin 4 ol 48 5 515 b5l 3ye0 (Hemiptera: Aphididae)
5 4 Ol 3 POl 220 50 4k (S5 oS Bl Cile (AT Lulyh
Clld yizad b dwbe MO(@ILT Y/AE (1/F-Y1/A) 5 1ITIAC (TA/AE-TYO/N1)
A &b oy S50y 95 B Wl b 60 Wl 183w Slam 3T Olgie 4 B30 5 Tgig0
32 o2l 38 (P<efeve)) Al 3635 1990 Sl 3T SWI 50 HI5 gxe 1390 Sl fabae
0 g BT 3 SBCLE 131 DM5lge 4 (GST) 3l il j— pol- 03986l Calad
EALSY) FY SCaE 30 3 Pl gield (df= 0 Y F= VA 1Y P=e/eert) dgd 0 G
(df= 0 AY F= VA NNY P=2/ee28) 35 @I 1) o9 5T o cudled (Mg (ai)/LV1Y/A0 5 Y0/+1
15 S0 9 Pl gld mao 8 4l 90 OlgF 0 0SB CLALE 5O 45 B18 VLl s

B Sl o lowdign S SIS Olgie 4 185w Sl 3T tawgd

() (2] 9 ST (i
170 Ol 9 b Vool 0 0598
1EY—YOY dxio

Aphis fabae
o) B0s
ol 9ol

1950 sy 51
) gl oL



Q‘)&M}@L@})

el giol 9 o)y (sl S e i Wb

33 &,L Sl e 5 L;:jﬂ <l S B e 0O
{(Hayes and Pulford, 2003) b LiSel, a5

2o S ple s LSS Sl Gl
Sl lodd osl (gla el )l 31 eslanad bodiy ol 5o g0
S o el oS e U 53)LDso b LCso dile ¢l e
Ligh e 2Ll Gade Camexr S osl 3l As s 00
DR e dele 5 e e dlS B gla oL
oo 55 S 0T g 5 L e 03l
Sl ol ol SILCs0 (prassd iz en 33k o s OISl
Stark et ) ol Ol s G s 5 G sbaas S
Ol aS b sy b sk 4 @l 2007
olge Fp S e sl el s se Iy b S
395 Slaely da i SW5 ds e WS Jels &
o550 IO o311 ¢ty 4 )b gla el il o iSs]
STPRIPE JOR S tENVI G p P PUSE

(Ruberson, 1998)

& Skl OGS 5 Paso SU5eSTsise slan s
pmr 23 53 1y kol EE 1550 (slae 5T 05
Basij et al. 2016; ) £yls A5 5 SLlK
©3 S o i K oK, (Sulaiman et al. 2016
S0 UL i 5 baazd ade a5 ol SLLIS e
31 55 pleS s2els (Syngenta, 2004) 5,5 o 13 o3lin]
JHs o a8 el US55 S8 S S pim alex
Syge oS Sl S pde gl AlES oo s
(Cloyd and Bethke, 2011) .5 .« I3 eslawal
o SIS SO b SSe i 5 ol
(Sanchez-Bayo and s SU Jax Laolisl o5 5 (6l
5 Bas e sl 4 el slaiSazi Ll Goka, 2014)
- bazd b Oleds 5l ol Sl Jb e

(Jalali et al. 2009) s OL

- o251 (EC 25.1.18, GSTS) a3l il = ol 0550 58

e oy Slsgege i 5> g0 5B L;\:jrw: sl

dodlo

Aphis fabae Scopoli (Hemiptera: ) SBL ol 4t
Ol Slbl 5 550 gladku,ed 5 528 Jd
o) .(Khanjani, 2004 Esmaili et al. 1998) s ,Is L]
B8 Yo Sl e s s S Sl SUT o S 5l et
4 Olbge OLLS 4 ol Celh 5 305 Obse LS
5 Chenopodiaceae oslgls 55 31 S o
sl 423 (CAB International 2000) >, .« Fabaceae
ons sl s ps slgoley JWl bl S6L
A s ol Caeal 30 U8 e (5,5 5 Salise
Esmaili et al. ol a5 LG Ll -l 51 ol
e i aans J xS (Khanjani, 2004 <1998)
S placd p g ol pland Gla ESEST Sl etz
Co3 Sla ST Colh 358 o oslized baaxs J 2S5 s
L gr oy Dlagmsn pla o e SIS 5 e

.(Hasanshai et al. 2016)

o bt DL e (S5 Sl
5 bt slse S5 Sl sk b e
el a0l Caeal e lame laedy Vi
SOl &S e sl Sl 51 eslizad b &l ks )
Sepl Cle 0 Wb e ool s Sl ol
S bl 5 sy @y beaNT 2 chle
2 baeVT ) Sl glels gl 1 cd b
Slan 3T S o slind s LS Sl edis Sl g e
055058 5 Paso 50355150 50 LSLArijj Aile 1350
st e G SR L gl Sl
Slyp O gela il g 5 pl23em 53 Bl ) AL
(Hyne and Maher, 2003) & ls <Jl=s JI oless
g sl LS la s 3)lse Sl Sk o
2 oS e Bl ome 3 ek Sligrse
Rl oS el ARLLST sd S Ll s
Al e il g s &S il b i lesT Slallas

\Y’%Auw)gﬁb/" °)M/A°)5°/M}‘5Jw.l|5 s)w 3




wepluS giold g 0By oS0l 3

Q‘)&AA}@[A})

o 0 5 LbsaSTSse el s
wﬁ)\}w)fsjyﬁba@mtgu)lwl;

L gy g dlge
ML S

53 kv 55k o (Faba vulgaris) sl olals i
ol St sl Koty sleoldlS s wazia s L
5 e 45 (S D35 g oD o)) St LU e w2l
w b S5 g ) a3l o Ol 1y Lolus &
iz 5 S o S el 5 WsSsnls ks
5 o3 Susky K 5 w8 Jor plnil sl obis
Sk 25dp e Sl ol Sl
48 alr o el ske 4 LA 51y oS L
4 e 039 e g.j 3 cele A B YE e
Vooplisl e as el gSl;'-Cla.‘ﬁ sAe VY BV slass
0313 Sl 3 A e 4, OIS LS 5l g Sl Vo b
ol S s i Lok sy lg s s
Yoo sles L allS Lul i 55) OlalS s e sdilis
530 SS9 (Aopa 00T b Cusby 5 esends a0
(28 350 3 5aS Ol (gl 5 Bl e oLl Ole o
P KN) 5 3- o5 bS58 5L ss) ke o
o (Uda A Joss A5 s, Y Y Y oY Mg
.Md»es\abu\:f@fg);pfubmjj&%@
CL;S)\ L oS sl wwsls g 3l de aes 9
e diy GBI 4 oty o 650 5l VY 50
L 03 ) baand owe 5 U s e

WL ol 4z o5

Aphis fabae Scopoli ) L sl azs )4l Corax
KLyl o sl (Hemiptera:  Aphididae
o3 Olale s &35 (IPM) bl aib oy poe
330 005 oK o S (5555LaS eaSLils bty 5l
Lok, SSLI s 6L OlalS (o, Ldr Ll 55 &S

Vet W g:,.,)b) cmw 4>y YY+) LSLAJ

3 5 Laﬁ)j .= .(Hayes and Pulford, 1995)
Ll pland S gl S Sy
“ S 5 oL, dadds 5l dae ins 55
Ronson et al. ) .l cJbts DDT b o IS cla
el Gob 3l s jiSs ey Caaglis o 5 (2001
S48 dWei et al. 2001)  iSe i i
L L (Balabaskaran et al. 1989) (Sequestration)
53 ol il gl e S s bl
L 553 S i et Wl e O oS 5

(Vontas et al. 2001)

"oy el plte 3 W51l el 05058 s
Neoseiulus S, K2 o8 (S K 5l b S
Heliothis 5, « (Mullin et al. 1982) fallacis
o, S s 5 (Bull and Whitten, 1972) virescens
oS (Wool et al. 1982) Tribolium castaneum
RN P P S [N N LI
4 Cwjslas axwyg  ees Plutella xylostella s
et al. 1989) ol ol jasie oot 4 o iud 515 )|
05,5 WPaso s (sl (Ho, 1966 ; Balabaskaran
oS e s s (slas Shae b 5T 51 e
S0 Sled s LS 5585 e polis U s 50 5
Sl e e V0 31 2 U ET 31 el pjj)sP45o
Lies Pas0 ooy eyl oSS (S S
Ols Al58 Nelson, 2006) (Feyereisen, 2006;
05 iSe e 4y Coslie odes | La Puso p;j::.ﬂ
Sl o3y gl B 5l g i IEYHAY
.(Opennorth, 1985)
35 SHES om0 bl o p opl 2
g ol 5 pleS sl el e B 1S 6
—abge b oslcsll YE b s Al fabae SBL sl
(albos OS5 cilie glacble s DL g;.’ &o3
skl .o 8 ¢l>,=3| s S 6LACUA)'T
S o do)3 00 g 80 Fe Yo e Gl oS glodiiS )

- 1¥aH ul*w.o)sfub“ IY o lous [O 0,90 /w) W‘gs&ua) PRSI



Q‘)&M}@L@})

el giol 9 o)y (sl S e i Wb

oS ol 516 o Gl ke 5 el i ble
g 1§ B *S §IE S RU| RUPRE AR AR

i Ve Sl e sl deazd 055 e e sk @
oo OLLS bl OIS e w Jb 0 AL esle
(g azm s Y)Y les L 8L STl 050 L
el VIA (o5 0p93 5 Loy VoY el Cosb,
5odd Gl baand opl (ola YE 51 o LS it
YWEY cles) Ly GBI 53 B A esls o5lrl Laey s &
0595 5 Aopd Vel Cusby s a0
DS VL los e f 5k (el VA (558
C'La AL OU‘jSu:iL sbes 55;;‘ GJMS B u—iUUﬁ,
Bl (i ol Al e bz e 5 S e
oalizul 5550 e o3 laOse3l Sl 03y i
s 5 ol Yo Jlog alols 53 g0 s S ) 3
8 el Wb )3 ol i ol lal 3 L, SLSSTH s
S36 e o5 Koo b Ol cal Sl e o plaasd
L A 63 e Lis S a3 IS >

135 0me Sl 5 b s

b bl Gladsly iS5 chle w5 e
(o Bl st 5 s elel e Sy 05k
s kiS55 slcble J,JU S ol ausS o8y M
513 (axs ) LCso 5 LCa0 LC30 LC20 LCi0)
=003 @l g ekl 0y 3l sl YE G e i S
L esls 13 S sladls 55 e sm sla
S n SRl s

Bradford, ) s 55, Sy, bws s, Ol
Ose 4 o8 cpesdl o S eslid L (1976
S et e gl (60 Ode s ol
Sl el 0536518 5T o

/00 5 HCL= o i 5L 5o o5 o131 5105 500
Vo e o Ve o Sa mle s A andd b Y e

Cb S Cso g 4z b les s oaids

Celu Ay pldyy Colo VN (6h80 ops0 5 Lo
S Comerr B sl 4 s 0ls B, SSUU
Lol 5l olS tor LK s an B ss e e
23 S e B aans Lol s edd Jame A, B

L 55 o o

WP 700 & e 1) olom g e i S5 53
WG Ixo FLisT) elssmls 5 (083 o S
88 el e bosesT ly (e
S S a S et 53l ol DY e b
g O bl L o)lsl 5 083 (o 8§ oS3

Lot s o3 o

St aliladl bl Spy 4 band e
Yi;)b)'@.uu.bfﬂcbdﬁe,\}ué\zgﬁ
el Y8 J o WU esle slaacs Sl aslial b el
3V Glachle & ool 5l ey sl py A5 plnl
S(SaES Ao A Sl i 5 Ve 51 meS) b
o sl sllsel (b St b0 Y 8
S 3 eslial b Jol glasesl bl gl it
05V sa b 51 G e Sl sy VU s el s
esle oS s VOU BIV/O 1y (oS sal) ()l sl
osle g Koo 10 B0 /Y0 )l 5 A 2 e
A el P Olge o lde T s (G s e
o2 OS5Il S s amim Sos RlST 12
S e Cnd 5l LS S Glaes (S5 5 s e
slcbkle 51 G a L Kbl s s e
23 el Hab e LSBT Dde 4 AS6 e lad sl
2 LS, was Six cole S e w5
S s esls I3 gsb doys VY BT 8T lass
mad BT i 5 g 5L VL 4 5 WOT 2y e
- e S 5 g,y (el YE) Ot éb oo sla
Vo bcaise gy, by S0 an s bl ias

A Gl e 5 S35 pbl Sl a5 et

\Y’%Auw)gﬁb/" °)M/A°)5°/M}‘5Jw.l|5 s)w 3




wepluS giold g 0By oS0l 3

Q‘)&AA}@[A})

Polo-plus il oy 51 eslisal L Csp
s edke b as b3, (Robertson et al. 2007)
u,';.“.l.o)I 6\;» )L;; S)40 éL&h LC 9 444'L:A oS ke
b g (FL) w5 40 Olbl osgdme (gins sla

Al s byl

Ch Pl s LSS e s gl sla bl
2 LSty sl s c3 8 el alas LS
A eslind aie OF 5l e 5 ojlias gl a4 SN
S boSle aslis 5 (ANOVA) LSl s
(Least significant LSD o4l 5 b
(SAS Institute  SAS i35l ¢ ;5 s difference)

A ol Inc. 2003)

5 S sls SiSe i 53 (asle YE) o o655
chle o5 by OLiS Aphis fabae  al O K
S sl ome 5o ad Sl P 4 e ddS ails
ool o8 oo VAL Colas s 2me 53 5 VIYIAC
Slp oo la by Sl Gpdie iy 2 oS
(Gerami and Heidari, Lles S eslital vy
Waazd 3558 53wy ol b3 2013; ZUo et al. 2016)
L oslitul o Jokome 53 S 2 5lapsab e s Sl
L iSe i b wled J1 obsol s Joline ST &S
4= (Coon et al. 2009; Zuo et al. 2016) <.
oo s YU canle> SO da e s
2 A @ (0 dadr) Ly b iSe i
7l G55l 5 5 s b pLaS sl glasles
A edalie (+/49) pluS guals Hlas 5o G4 Suap
Ll O/ olSm sy AL o sl Sl
ST ol 15 b s 5o Ogm¥ie b s«
SO dadr) 555 035 0 BB s aslhe 5k 4 L
Pl YAV wd gl o LG &S ol o

0556 48 iaew 5> (Stump and Nauen, 2002)
(Stump and Nauen, 2002) s, ;i 5—
Pl oslas 1l S Ve .3 S 5 eslizad 5 4
L DCNB (gl Jsboes 2ds e V0e elion oy
s S Vev s (Ul dsys o) lls) CDNB
L Ve +/00) HCI - 15 5L s GSH J s
Sl A s Sy S gbSalr s (A aad
Vi o5 b s aids e Ol b ri}j Sos
5 Vs e o GSH Ll clale s ol e 5l
Sy Jhee 53 Vge e o G5 bl e
sy

B 535,50 st b

VAR SR Slend 3L s ekile oy Ol i O IS
5 ol s plSses Voasdl b Y
agds Voo Ol 4 egeede axps b s Qe
5 mpl olas Olge 4 pliss 5 LAS sk Sl
Wang et ) Lus 1S w45 =T0 las
b 51T g0 05 S s o 31 led 0130 (@l 2001
Jesl s fo0 oY) TMBZ (ol o s 51 el
L (hoss QA 1 i o sb) LIS odeass (ki
ol (Martin et al. 2002) ol,in 5 (5ol s,
Sliws 3L mly Sa 00 als [2Sly bglse 23 S
A S 0 (VY i) Ve e Ve i
oS e W) TMBZ )5 S V0r pas 3T o jlae
Sl 5L s 2 e V40 s Ble ) e Ve s
VO g 2y (O/ramdend b Ve /YO
Ao el (Ao ) OSsoder LenST 2y S
W s Sl S gles 5o 05wl SN aids Yo )
05,5 s oy 4 3kl e A ekl el
A s €

ool Slawlowa 5 aosls 5JGT

(k:a-oLw Yi) (&N V) DU}S DL g:»:.a.w L)?:*J Qjﬂ‘)T DL

J_:}LT L;.’.J‘b 3 beas 23 gf—v-b-l& d_}g—w;)

- 1¥aH ul*w.o)sfub“ IY o lous [O 0,90 /w) W‘gs&ua) PRSI



Q‘)&M}@L@})

el giol 9 o)y (sl S e i Wb

4o Lol Ol abl cawglie 2Se i g5 ul 4
(Kwon et al., waxils \Wo/Y sV b ol s LCso i 5

2009)

e Dl el (G5 5 S 5 Gl S i
SIS0 Sy i o s 3 aid
Myzus persicae aii 58 55 LCso o, 5 SL15 So
S VAUV 5 10 fLS el JSGSS wsle Ll o
Sl o etiS Bl s A S ) s e S
TV 5 WY b lSToasl b 4zl O 5lS 55 Coume
NA 5/ 2 ISU L5 WYY 50708 L isls IS L

(Puinean et al. 2010) 55 ) ;3 p 5 s Yo

9 fL“S);’.AL"S J:S oj».:‘..} 95 Q\J,J\ u"l'l))‘ )‘ L}SL;- @L‘Q
St 3 b 3 il = ol 0536 08 5T oS e sl
5 A fabae wi js osi s S o5l CDNB
ooy oS 5 lac ke il b T Wl
J.{.:) (df =\Y. F:\/\/AV P = '/”’\) J}a:dd“ OML;A
Wi N0 sl 5o 50 plus suls e .O0A
o T Rl K bl sls e 0L 1 T S
ol LB K3) (df =)W F=30 « P=+/-+28) 545
oy 4 LAl im el 055658 68 o3l sy
SOl (6,8 4 LB 0315 DCNB (sl i 5or
'g;.:SLx_é C;\)A 6)L\.w.: L ;.Q.L'.'M 6@‘}.’4}.«0 )‘ ebu.:.w‘
&b opl s e 0L 1 il 5l Sl gl
k.SJ?U) 93 2 DCNB lejiw‘}.w L> JoLS)‘ 02 oy
KU LSl 05568 S Olge
(Hung et al. 1990; Yang et al., <ol o35 5 Jab
Harmonia S, S350 3 1550w Lgl.av.i}-j
Myzus 5 Aphis citricola O1 K& azi 55 5 axyridis
okl ol sbaa S el s Al s malisuctus
635 DCNB | zi ;Lo CDNB 3 b 3IGST b

]

ol s plS gels Gl el arale LCso Sl 5l
Olpe & oo S i Sl Gl olSm s g2 50
S s e ) S B ol S
el gl Sl VL s Gl 5 sl SiS

O da) s bl
3 Shas b Syl olan iSes o)
e 3 Ol (Shs eled Gu b Sl S ol a4 e
Sldlae .(utsum et al. 1988) uS o ol aliy,
GasS pslis 5l GaCirer wnlie il
Coon ) das . OLE ) Cyas 4 laans 51 alss
w3 gl (ialesl s e (etal, 2009
LCap clale U (sloyss <oyse o |, Myzus persicae
L3S polie STl b olSn s O pe
ST sliledl i w3 (Kwon et al. 2009)
&l LCso Olsme csle $A Oly e 53 S, (6,
Caslie 5 3030 0L ol g 3 VVO ) olem o 2l
gr e b S op Rl 2l Y eslie op
5 (pirimicarb, 25% WP) K m O senYse b
SV i 2l V/E LCs JGSS sle Ol e anslns
Y¢ e S s Aphis fabae il> Cose
A3 SIS S s o b (T s sl
YVE /S 5 YOAE/EY) 3 g anslis LB L& azd 5o
as ¢ Aphis fabae «i ;5 o5 4 Slope + SE =

(Myzus persicae

oy & i s SO0 @ e glaans conles
U wid @5 3 i) 3y il Olikns
Myzus  ai Comexr 35 1y L lSlaal LDso
S5 S s S e Sl > persicae
oy o il e e el o SEL VAL 5 AOY
& s (Ghadamyari et al. 2008).Ls S awl=e
LCso «_~l> Myzus persicae slaari cwliv ilesl
5 dpslSliel OsaNge s 4 YA 5 VA Ul
acetamiprid 8% <imidacloprid 10% WP) . ..l

\Y’%Auw)gﬁb/" °)M/A°)5°/M}‘5Jw.l|5 s)w 3




e 5 Sl Pl g0 5 0y 3 ST 0 pbo 5T

o Sns 5 plaS als 1S 6 i s 4 AL fADEE SUL el wn T 05 J ssle Sl Y g
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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Figure 1. CYP81Ql gene expression at A)
Different times after treatment with salicylic acid.
B) Different concentrations of salicylic acid. C)
Interaction of salicylic acid concentrations and
time. Data represent the means of 2°44¢T + SD.
Letters represent statistical difference at P < 0.05.
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Figure 3. CYP81Q1 and C3H genes expression at
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Data represent the means of 224CT + SD. Letters
represent statistical difference at P <0.05
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salicylic acid and phenylalanine elicitors. Data represent the means of 2724CT + SD. Letters represent statistical

difference at P < 0.05
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Table 1. Variance analysis on the effect of different concentrations of BAP on callus induction and regeneration frequency
from various explants of red nightshade
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Table 2. Callus induction and regeneration frequency from various explants of red nightshade on MS medium containing
different concentrations of BAP

Callus induction

Number of shoots per explant ~ Shoot regeneration (%) Explants type BAP concentration
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Fig. 1. Regeneration of red nightshade from 3 different explants including leaf (L), cotyledon (C) and hypocotyl (H) after 6
weeks culture on MS medium containing 0.5 mg/l BAP (A). B: A picture of the number and growth of the plantlet derived
from leaf regeneration on MS medium containing different BAP concentration including 0.1, 0.5 and 2 mg/I (from left to
right, respectively). A close-up from regenerating leaf (C), cotyledon (D) and hypocotyl (E) explants after 3 weeks culture
on MS medium containing 0.5 mg/l BAP are shown.
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Fig. 2. Evaluation of gene transfer potential to the leaf explants of red nightshade by the gene gun using transient GUS
expression method. Leaves were bombarded on their Adaxial or Abaxial side with a 1100 or 1350 psi pressure.
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Fig. 3. Plant regeneration from hypocotyl segments with different size after 3 weeks culture in vertical, vertical-inverted and
horizontal orientations on MS medium containing 0.5 mg/l BAP or zeatin (Zea).
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Fig. 4. Root induction (A), adaptation to the greenhouse condition (B), flowering (C), and fruit and seed

production (D) from in vitro regenerated plants.
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Fig 1. Electrophoresis of 864 bp PCR Products on 1.5 % Agarose gel.
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Table 1- Comparison of frequency of nucleotides in cytochrome b region in Khazak native chicken of Sistan and Domestic Chicken.

Nucleotides frequency percentage

Population C G T A G+C A+T

Khazak native chicken (288) (105) (188) (208) 49.81 50.19
of Sistan 36.5 13.31 23.82 26.37

Domestic chicken (284) (105) (186) (205) (49.87) 50.13
36.41 13.46 23.85 26.28
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Fig 2. Phylogenetic tree based on consensus sequences of Khazak native chicken and other chicken breeds are taken from GenBank along

with their accession numbers
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Fig 1: Identification of 3-Conglycinin seed specific

promoter in soybean
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Table 3. Sequence analysis of B-Conglycinin seed specific promoter
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Fig 2. Confirmation of isolation and junction of B-conglycinin promoter containing signal peptide and zein gene
fragments using SOEing PCR and construction of recombinant plasmid pBl121-cong-CZ.
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Figure 1. Three surfaces of plant viral capsid architectures, which can be used for uploading nanomaterials . Reprinted with permission

from (Douglas and Young 2006).
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Figure 2. The arrangement of small molecules and ligands on the viral capsids. Attachment of a wide range of molecules to the VNP
indicates their potential in various applications. Reprinted with permission from (Singh et al. 2006).
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and high (right panel) pH, respectively. Reprinted with permission from (Douglas and Young 1998).
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Table 1. A brief description of some plant viruses used in nanotechnology
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ABSTRACT

olecular farming refers to the production of pharmaceutical proteins and

industrial enzymes in plants by genetic engineering. T7TRNA Polymerase is one

of the most important enzymes which is used in various fields of biotechnology
and molecular biology to produce RNA and study the structure and function of RNA in
vitro. The in vitro synthesized RNA is employed in hybridization, microarray, anti-sense
RNA and RNAI experiments. This enzyme has also applications in expression systems
depending on the T7 promoter and terminator. T7RNA polymerase is a bacteriophage
enzyme which acts mainly in the cytoplasm. This study aimed to clone and transform
eukaryotic cells with the T7RNA Polymerase gene for production of T7 polymerase in
tobacco plants. Specific primers with proper restriction enzyme sites were designed
corresponding to the ends of the T7TRNA polymerase gene and the gene was isolated and
cloned into the plant expression vector, pPCAMBIA1304. Successful of gene insertion was
confirmed by PCR, restriction enzyme digestion and DNA sequencing. The recombinant
construct was transformed into Agrobacterium tumefaciens LBA4404 strain for tobacco
transformation. The transgenic tobacco plants were regenerated on selective media
containing hygromycin and cefotaxime antibiotics. The presence and expression of the
T7RNA polymerase gene in the transgenic plants was confirmed by PCR and RT-PCR
techniques.
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ABSTRACT

hizoctonia rot disease is one of the most important diseases of crop plants and has

a worldwide distribution. Despite the relative effects of certain chemicals to

control the disease, it seems that biological control is one of the appropriate
methods of control. Beauveria bassiana is an endophytic fungus that can colonize a wide
range of plants in a systemic manner and enhance plant resistance. In this study the ability
of three strains of B. bassiana fungus for control of cotton damping- off were investigated.
Results showed that the isolates used, in addition to their endophytic activities, can
significantly reduce the disease severity in plants. Based on the result of greenhouse studies
and measurement of peroxidase activity and total plant protein, the KJ24 isolate at a
concentration of 107 spores/ml was found to be the most suitable treatment to control the
disease. It appears that this ability is due to the stimulation of plant growth. Moreover,
concentrations of 107 spores/ml of isolates TS7 and TS12, were also able to significantly
reduce the severity of the disease. Based on the observed increase of total protein in plants
treated with these isolates, the reduction of disease could be due to the induction of plant
resistance by these isolates.

Key Words

Biocontrol, Beauveria bassiana, cotton, peroxidase enzyme, Rhizoctonia solani



Genetic Engineering and Biosafety Journal
Vol 5, Number2, Fall 2016 and Winter 2017, Bi-seasonal

Imported infected cucurbit seeds provoked the establishment and spread of central
Europe isolates of Zucchini yellow mosaic virus in Varamin (Sothern Tehran, Iran)

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

1 M.Sc., % Assistant Professor 3 Associate Professor

Department of Entomology and Plant Pathology, College of Abouraihan, University of Tehran, Iran

4 Assistant Professor of Department of Plant Protection, College of Agriculture, Higher Educational Complex
of Saravan

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

* Corresponding Author, Email: sh_nourinejhad@ut.ac.ir

ABSTRACT

\

ucchini yellow mosaic virus (ZYMV) is one of the most important viruses

infecting cucurbits and the epidemiology of the virus is of considerable practical

significance. The coat protein (CP) of Potyviruses is a phylogenetically
informative sequence, but there is no ZYMV-CP sequence available from Varamin, an
important cucurbit producing region. Therefore, the aim of this study was isolating the
ZYMV-CP gene in Varamin isolates and studying its phylogenetic relationship(s) with
previously reported ZYMYV isolates. To this end, melon leaf samples were collected from
Varamin, Pishva and Pakdasht (Southern Tehran) during the spring and summer of 2014-
2015. ZYMV was detected in 34% of the collected samples. Sequencing data showed
ZYMV-CP in the Varamin isolate was 840 nucleotides in length. Phylogenetic trees based
on the entire ZYMV-CP gene showed all the ZYMV isolates cold be placed in three main
groups A, B and C in which group A was further subdivided into 8 subgroups, A1-A8.
Iranian isolates of ZYMV are placed in Al, A6 (including the Varamin isolate) and A8
subgroups. Subgroups A7 and A8 were detected for the first time in this study. However, in
the N-terminal region of the CP, the most variable region, central Europe isolates harbor a
landmark conserved motif of NigNi7A27Ms7. This motif was detected in the ZYMV-
Varamin isolate but not in other Iranian isolates, suggesting that this isolate might have been
imported from central Europe by means of infected cucurbits seeds.
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ABSTRACT

ptimization of wheat tissue culture is essential for any gene transfer process and

for generation of cell suspension lines. To optimize tissue culture conditions for

four bread wheat lines (C-D-4, C-D-6, C-D-8, and C-D-9), several factorial
experiments based on completely randomized design with 3 replications were conducted.
Callus induction potential and regeneration of lines under different hormone treatments
were evaluated. For callus induction, ML1G1 medium containing three levels of 2, 4-D (2,
2.4 and 3 mg/l) and for regeneration, MS and N6 medium including different levels of
NAA, BAP and Kin was used. With respect to the effect of hormones on the different wheat
lines, the results showed that the highest callus induction rate was achieved with C-D-
9(82%) and the highest rate of callus induction (60%) was recorded in 2.4 mg/l 2, 4-D for
all lines. With respect to embryogenic callus production, ML1C2 media containing 250mg/I
AgNO3 produced the highest embryogenic callus percentage in C-D-9 and C-D-8 lines. The
highest regeneration rate (29.62%) for C-D-9 lines was obtained in N6 (6) medium
containing 1 mg/l IAA + 1 mg/l BA.
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ABSTRACT

odium efflux is one way to reducing of cytosolic sodium in plants. This prevents

toxic effects of sodium on cytosol cellular processes. Sodium/hydrogen transporters

in the plasma membrane (SOS:) are one of the best known proteins in this process.
In this study Kochia scoparia, a halophyte dicotyledonous plant was used as a source to
gene isolation. Using designed primers based on conserved regions of other plants, a gene
coding sequence of approximate 3600 nucleotides and 1200 amino acids was identified and
sequenced. Analysis with BLAST verified that maximum nucleotide homology of the
sequence with other SOS; proteins was 84%, and in amino acid homology 92%. Additional
in silico analysis was performed to characterize the putative protein and its relation with
other SOS; proteins, which contain a hydrophilic alpha helix region as passenger fragment
through plasma membrane and in contrast to this, a sequence with less alpha helix and
hydrophilic properties, is as protein intracellular fragment. These results support the role of
sodium efflux for resistance response to salinity in Kochia using plasma membrane
transporters.
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ABSTRACT

ene expression studies by real-time PCR constitute a powerful tool to analyze the

mechanisms underlying plant abiotic-stress tolerance. One of the crucial steps of

this technique is the selection and validation of reference genes to normalize
target gene expression under different stress conditions. In an attempt to find the best
reference genes for wheat root salinity research, we evaluated the stability of the three most
commonly used reference genes (GAPDH, Actin and Ta.22845) using the NormFinder,
BestKeeper statistical algorithms and the comparative ACT method. The results indicated
that Actin was the most suitable reference gene for gene expression normalization under
salinity treatment in wheat root.
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ABSTRACT

n recent years, gene transfer to cereal crops has become an important tool for

improving agronomic traits. Barley is one of the most important cereals and like other

crops its modification by genetic transformation is an important method for increasing
tolerance to biotic and abiotic stresses. Optimization of the various factors that can influence
transformation and regeneration of the target plant is the first step in the gene transfer. In
this research, some of the factors influencing transformation of barley with Agrobacterium
such as the Agrobacterium strain, bacterial concentration, co-cultivation period and
Agrobacterium infection medium were investigated. To confirm the presence of possible
transferred genes in the transgenic plants, a PCR test was done and expression of the
transferred gene was carried out using a GFP gene expression test. Regeneration of
transgenic explants was carried out successfully and fertile transgenic plants were obtained.
The results showed that in the transformation of immature embryo explants of barley, the
LBA4404 and AGL1 Agrobacterium strains were the most effective strain and a
concentration of OD600=1 was the optimal bacterial concentration. Also, the usage of LB as
the inoculation medium and a 2-days co-cultivation period of explants with Agrobacterium
resulted in maximum transformation of barley.
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ABSTRACT

n many organisms, detoxification enzymes play important roles in detoxification of

xenobiotics and are considered as biomarkers of toxic effects of exposure to a variety

of these agents. In the current study, the effects of thiamethoxam and pirimicarb in
sublethal concentrations were evaluated on Aphis fabae Scopoli (Hemiptera: Aphididae)
detoxification enzymes. The median lethal concentrations for the female aphids exposed to
thiamethoxam and pirimicarb were 113.85 (68.94-625.16) and 2.94 (1.71-3.99) mg (ai)/L,
respectively. The activity of monooxygenases was measured as detoxification enzymes. The
effects of both insecticides on A. fabae caused significant increase in monooxygenase
(P<0.0001). Glutathione-s-transferase (GST) was likewise induced in A. fabae by increasing
the sublethal concentrations of pirimicarb (df=5, 12, F= 18.17, P= 0.0001). Finally,
thiamethoxam in higher concentrations (48.07, 75.06 and 113.85 mg (ai)/L) induced this
enzyme (df=5, 12, F= 9.15, P=0.0009). The results illustrate that two important aphicides,
thiamethoxam and pirimicarb in sublethal concentrations can be detected by detoxification
enzymes as biochemical markers. Consequently, prediction of poisonous effects on the
aphid populations in the field will be possible.
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ABSTRACT

esame (Sesamum indicum L.) is not only a source of manganese and copper, but is

also rich in calcium, magnesium, iron, phosphorus, vitamin B1, zinc and dietary

fiber. Sesame contains a group of fibers called Lignans, including Sesamin and
Sesamolin, which are especially useful as they decrease cholesterol in the human body. Due
to its use in medical treatments, especially in cancer cases, recent decades have seen
numerous efforts aimed at a better understanding of Sesamin production and the genes
underlying its biosynthesis, with the aim of enhancing expression of genes involved in this
pathway. In this study, the effects of salicylic acid and phenylalanine on the expression level
of two key genes, CYP81Q1 and C3H, involved in the Sesamin biosynthesis pathway were
evaluated using sesame cell suspension culture and qRT-PCR. For this purpose, sesame cell
suspensions were treated using 0.1, 0.5 and 1 mg/l salicylic acid and 0.1 mg/l phenylalanine.
Sampling was carried out 24, 48 and 72 hours after treatment. Gene expression analysis was
performed by the gRT-PCR technique. The results showed that expression of genes
involved in Sesamin biosynthesis increased in all the samples treated with salicylic acid and
phenylalanine. The highest increase in expression level of CYP81Q1 occurred in 1 mg/l of
salicylic acid 72 h and 0.1 mg/l of phenylalanine 72 h after treatment. The highest increase
in expression level of the C3H gene occurred in 0.1 mg/l of salicylic acid 24 h and 0.1 mg/I
of phenylalanine 72 h after treatment.
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ABSTRACT

ed nightshade (Solanum alatum Moench.) is one of the important medicinal

plants from the Solanaceae family. Tissue culture technology is a very useful

application of biotechnology which can be used for plant preservation, rapid

multiplication and in genetic engineering for molecular breeding or improving
secondary metabolite production. In this study, plant regeneration from three different
explant sources derived from young seedlings, including hypocotyl, coleoptile and leaf
segments, was evaluated. In this research, efficient protocols for regeneration of red
nightshade from all three explants are reported. The best shoot regeneration response
(100%) was obtained at 0.5 mg/l BAP concentration for leaf explants. Regenerated plants
adapted to greenhouse conditions with a high efficiency (100%) and produced normal
flowers and seeds. Also, leaf explant was found to be the most efficient explants for plantlet
regeneration, with a mean number of 29.93 shoots per explant. Finally, the potential of leaf
explants for gene transfer and expression by means of a gene gun (at two rupture disk
pressure of 1100 and 1350 psi), was evaluated using transient GUS expression, and leaf
explants were found to be suitable for this purpose.
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ABSTRACT

or conservation of indigenous poultry genetic resources and their use as genetic

material in poultry breeding programs, it is necessary to obtain accurate genetic

knowledge about these animals. The aim of this study was to investigate the

genetic and phylogenetic characteristics of Khazak native chicken of Sistan
usingthe nucleotide sequence of mitochondrial cytochrome b. For this purpose, blood
samples were collected from 20 Khazak native chickens of Sistan. After DNA extraction, an
864 bp fragment of cytochrome b of mitochondrial genome was amplified by primers. The
amplified fragments were purified and sequenced. A total of five different haplotypes were
determined based on three single nucleotide polymorphism sequences. The final sequences
from each haplotype with 789 bp in length were obtained, including 26.37% of adenine,
13.31% of guanine, 36.50% of cytosine, and 23.82% of thymine. The results indicated that
the Khazak native chicken of Sistan has the lowest genetic distance from Japanese and
Chinese native chickens.
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ABSTRACT

romoter sequences are one of the key factors in directed gene expression.
Different types of promoters can be used according to the type of tissue or
expression levels desired. f-Conglycinin is one of the major storage proteins in
soybean seed embryos and is produced in the seed development stage. The
synthesis of storage proteins is primarily controlled at the transcriptional level and seed-
specific expression has been shown to be conferred upon the promoter regions of many
storage protein genes. In this research, a seed specific promoter ($-Conglycinin) of Iranian
Glycin max was isolated from genomic DNA. Then, the promoter was cloned into
pTZ57R/T and sequenced. Sequence analysis showed that the cloned promoter contained all
of the typical conserved motifs such as TATA box, CAAT box as well as other previously
identified seed-specific motifs such as SKn-1, RY repeats, G box. Finally, the f-
Conglycinin promoter was cloned into pBI121 binary vector for further research.
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ABSTRACT

ver the past 38 years, there has been a re-orientation of virology studies toward

the beneficial use of viruses, and several plant viruses have been employed as

expression vectors. The use of plant virus vectors for production of

recombinant proteins has advantages such as speed of expression, high vyield,
reduced cost and duration of studies, and an extremely high throughput of recombinant
proteins. Thus with such vectors large scale production of recombinant proteins required
for pharmaceutical and industrial applications is accessible. Plant viruses can also also be
used for improved vaccine efficacy. Such vaccines can be made by ligand conjugation of a
non-immunogenic peptide to the outer surface of the virus coat protein. Finally, plant virus
vectors can be employed as library construction tools for discovery of gene function in
genomics studies. Here, we review the use of plant viruses in expression of recombinant
proteins.
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ABSTRACT

he emphasis on viruses as disease-causing agents has skewed scientists’ perception

of other aspects of viruses. In recent years, there has been a re-orientation of virus

studies toward the beneficial use of viruses, independent of their disease-causing
phenotypes. For example, plant viral capsids have been utilized as biotemplates, drug
vectors and nanodevices in many practical applications. By studying the morphology,
genetics, spatial folding, replication and assembly strategy of viral capsids, we can
manipulate the viral genome and viral proteins for in various fields. At present one of the
most important uses of plant viruses is in nanomedicine, where they can be employed in
diagnosis and therapy. Their low toxicity for humans and their specific effects are the main
advantages of using plant viral nanoparticles. This review discusses applications of plant
viruses in bionanotechnology.
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ABSTRACT

ugar beet is one of the most important agricultural products which currently

provides about 20% of the sugar around the world. With classical breeding methods,

good traits can be introduced in sugar beet breeding programs but it can take years
to find the perfect cross. Genetic engineering (precision breeding) is the most advanced
plant breeding method that is currently used. In the last two decades, this method has been
applied in sugar beet breeding for resistance to pests and disease, abiotic stress, and also by-
product production. Genetic engineering has not only elevated the efficiency of breeding
programs efficiency but also in some cases, such as introducing resistance in sugar beet to
herbicide application, significantly reduced costs. The present study will describe recent
progress in the application of genetic engineering in sugar beet improvement.
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