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Sl iy 79-96 TTTTAGGCGCGCTAACAGAGT
T
BIP Backward inner 161-182 and 45 nt ATCGCCGCTCAAGAAGAACT
s 223-241 GGTTTTCCACGAGGTTGTCCT
S o TTGT
LF Loop forward outer 97-118 22 nt CCGTGACCATAACCACTGGCT

u’.')L"' & adl> B

LB Loop backward outer 191-210

f)b'-é‘db-)ﬂ

G

20 nt GAGGACGAGGCTCAAGCGAG

VY bl g 5k /Y 0ylols [ Jol 0590 [ G j (S| 9 T3 (owiditen -




. RT-LAMP 519 ww b Calizko (S 95 (& 5515 &

OLSen 5 cwladl osldases

Il o se O ol ol 4y (S S olzil a6 sl S &
Sl By ol ol 3 Ks S Osg p0kes 35 e I8 o
LS sl s Sy 5 psle SIS 55, T a5l a8 (55 sbe
gl sl pde s ol slags i Sl S oS Ol
Shesliul U 5 gld> 0 SO RT-LAMP 2STy .ol Lo 1
03,5 ol Lot Sl s ool LS Ol ey Lo
b (Ya JS8) a b ead Jols ooypuS s 5 o ss
03 o lSes 5 (Notomi) o535 50 Lo sl 0l el )2
YO o lolgs i b p S5 S Ve Jlis LAMP 2iSly
O3 orlpls i e A 55 Sty by dee 5l )5 S
sl oy 5 3l STy e Lol A5 Sl
S J> 53 i e sdalin &S OF Jlis 4 oS 4SS s
Y Lol a5 s ey sl s STy s Shes
a3 5 Sl STy byl s S YO 53 S5 S
534S ey o Vg0 e /0 s 4 Sland s o O Ole
Ol 5 s e Dlaed g ey A5 4 20 D
35 ged 0dalin gy ot Sl o g A L0l 2SS 5o
J2 e s e s VU sles s Dlidy e e
g Y los 5l eslinal Sle w5l ey gls ey ST 5o
STy O e sdades Slivd s (g5be ol
fl_?"ﬂ (;\J_fdzl\_w a3 ) wn gy (Slod &S 4> S LAMP
= L ples slaes o 5laddy la s SRS 55 S
s e b Sl 215 pil g aile 3 oS
Ly ol 3o s SopdS 5 L0LSS o ot (Koot
syt 4 35 IS LAMP STy 3 Lokss s il
2o @l b ol i mls ok e Rl
Sheslial an 3L0 ¢ amew oy S a8 sl ol Ol Kiass
o Al ] 35 S S e Bl | S labs,
Nagamine et al.2002; ) 553 o Obo} 5 538 )5 o s2ad 0
S35 = oSly Jgame 3,5 L piomes (Notomi et al.2000
sl JSs S 3 S 0T 5,585 5 s ) 5,81 5
JSs) el il slae3lll b olalad W 5 51 5L oS A
Sl S50 ol la i 50520 5 2 50S (YD
35 L bl sl LAMP 281 5T 3 |5 s LAMP

BLS| 5| —ary BStDNA o531 ¥ go ks +/+F 5 M-Mulv RT
IEPICR (A A:J..a\_ﬁd_fb‘;dﬁl.«.d a5 YO gles jo Sl 5 Al
a3l S Bl am s Ay 5 aiBs Y S sl S le s £
g (g MK SO Labes (ﬁl_w) ol anlsl 423y Y S
S ol S 5 S bt s ST el ame
o Jams 3l iy S 0 fpiomen S el Site ST
(Gene Ruler, TM 100bp DNA  jL.s 5 S)le & ol e
Sl SOy 3 e 5 5535 S Aoy 3,81 U5 s Ladder)
A (gl S ST J5 el L aleg o st L
S5, 5l RT-LAMP oSl olosil dyli g ol e il
LSL =S 5 cxLl.) SYBR® Premix Ex Taq V' I o 4l
gz SV UL € O Sliie SO ol 5l eslizal 50 (opl
Wl S eSS, S Sl dm 5 o LS| RT-LAMP Sl
S s b cte STy a3l HI 3UV L6 o5 e,
S5 S L ate Sy 0 sdalie jow 4y 503
5 (Tsai) ol buss ol osls o5 oo a kb e ]
S, 3l Sl (Tsai et al.2009) as gl 50 0, Kan
53 BBl Jpame 51 YOUD as 0l ag Lilos 2 p ]

SR a)‘: )‘JBUV ‘)y J’.'.) LAU}::

A tS g oA sl s L sal (sl e Sl dns
Ll 3 s ssim 3l Oloobl 5 sy & o35l (Sl sl
Byl 33 ks rlel glad sad o 515 A plnil 1531 0 g
oz 0313 3 5168 glsled ol oS LE asite St
L e Slaalin () Jiﬂ) L34 PLRV16 5 PLRVIO
2 s YL Cble s DL Lakigal SO, ax 8
Slas dadisad 53 Sy il W mpds e 4 5 35 Lo g
=l o=l 255 ELISA Reader oS 3l oslinwl au (5505
AL) sy 0 S im0 by o] o 5 L alie
.(mrabeh et al.2009; Leone et al.1997; Rowhani et al.1979
5 bl il anly o 55 05051 S 1RV o)
ol OIS ) (S e ST g VL s S ol 03

b)‘b &‘yl_: &;—;J@)L:JJ@LP' Lfi’j) 4&;"‘}.3@_53&9.@\ Lfi’j)

- VY bl g 5k /Y 0ylols [ Jol 0590 [ G j (S| 9 ST (owditen



Ql)lga.h E) 6‘“““’“ W‘Aw

. RT-LAMP us1g asb Calizo (S 995 (& 05751 &

e LacSsy ol 3l ol «,STy ol 53 eobuanst]
Jaie 7 ol slaalil 4 |5 cd Oledils
S 0liebl s s LAMP 28Ty 53 «S_JULs 53 58 e
ol ol sy pde 5 STy 0y ol
N PRI e P B W R B RSP
o A a5l pde (i S5 Sl eslinad S g
Oh ol ) saS sdaline .l ol Ol fals 5 J5 s,
S Sl e GRS Ay S e Dld s s
Sy VL sl (4535 VO) s e 5,V o
Guss S 5 ASGLsn 5 an 5L pe) baay o [2alS 5 18

500 bp

100 bp

Sl ol 2508 (@ RT-LAMP 215 ool b -Y IS5
50585 /51 Jeol il 0 e Slidy sy s LSS
SYBR”  uluysh Ky 5l eslinad (© 5,87 J5 s
el el 5l &, 5l eslizel (d Premix Ex Taq™ 1
PLRV-C Gl i g ¥ 5V Y O s s byl by,
S M 5 esns 5l ole 4ses s PLRVI6 PLRVIO

zn Vo b

Figure 2- Confirm of RT-LAMP reaction. (a)
Electrophoresis of the RT-LAMP product on agarose
gel (b) Turbidity due to the formation of precipitate of
magnesium pyrophosphate. (¢) Using Ethidium
Bromide fluorescence dye. (d) Using SYBR" Premix
Ex TaqTMI fluorescence dye. Lines and tubes 1, 2, 3
and 4 are respectively: PLRV-C, PLRV10, PLRV16
and free virus sample; M: 100 bp marker.
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Figure 1- The results of ELISA assay. The slots are
respectively: 6F, 7D and 5B positive control (PLRV-
C); 8E, 9F, and 6D negative control; 7E, SF and 5C
PLRV10; 11C, 9C and 6E PLRV16.
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2 -Signaling factors

3 -Transcription factors

4 -Differential screen

5 -Subtractive hybridization
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Figure 1- Putative models for exopression of metallothionein promoter. In the inhabition model transcription changes
result in lifting the repression and in activation model transcription changes that result in the activation.
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Table 1- Levels of GUS expression (nmoles MU/min/mg protein) in Arabidopsis M, Leaves 48 hour after sprayed
by 3-AT (20 mM)
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Bold digits show a significant decline in GUS expression (MU) dyo , dag , d3o and dyo are dosage of fast neutron radiation
correspondingly to 10, 20, 30 and 40 grays.

The star sign (*) show M, mutants that have more chance for 3:1 ratio. The amount of MU presented in negative control
(water) and in positive control (3-AT) on non-disposal transgenic Arabidopsis plant in 2,4 and 3,4 column respectively.
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Trace element 0.1% ,Yeast extract 0.5%, Tryptone 1%,

Pepton 0.03%, NaCl 0.5%, K,HPO, 0.07%, KH,PO,

0.03%, CaCL.7H,O 0.013%, MgSo,.7H,0 0.05%,

(NH4),S0,4 0.1%, Agar 2%, Glucose 0.2%, Colloid Chitin
0.5% ( Zarei et al., 2011).

A eslanal 5 LS 55l Trace element 4 (gl
ZnS04.7H,0 0.014%, MnS0O4.2H,0 0.016%, FeSO4.7H,O
0.05%, CoCl, 0.02%

Sl el e i8S Lyl 4 (6 SL Al Sl s

A eslial 5 DS 5SSyl
Trace element 0.1% ,Yeast extract 0.5%, Tryptone 1%,
Pepton 0.03%, NaCl 0.5%, K,HPO, 0.07%, KH,PO,
0.03%, CaCl,.7H,O 0.013%, MgSo4.7H,0 0.05%,
(NH4),SO4 0.1%, Agar 0.2%, Glucose 0.2%, Colloid
Chitin 0.5% ( Zarei et al., 2011).
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S0 sl Sl a5 g
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Loty cisS b ¢ & g eSS s 53sp.AOL
..Ls:yﬁ) J)\jﬂ JALZ
Colloid Chitin 0.25%, K,HPO,4 0.035%, Trace element
0.05%, Yeast extract 0.015%, Pepton 0.015%, NaCl
0.05%, MgSo04.7H,0 0.025%, KH,PO,4 0.015% ( Zarei et
al., 2011).
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1994; Martinou et al., 1995; Aloie et al., 1996; Keyhani et
Lajls .(al., 1999; Khor, 2002; Tharanathan et al., 2003
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WS e M5 S ean 6l 1 5laS bag S ls slgs
S n 0Ll (S350 5 S e Olge S 51 T Yl
S 035 B.C3.2.1.14 Lyl o3l 5l 5l 5kxs (Wiwat, 1999)
N-acetyl-B-D- J 550 53 1, B-1,4 slad 50 5d0 0
bS5l e e ¢l>_u'l eSS S 5 S s glucosamine
Ol i 5 OLalS s (o lag)lan J,x8 53 Ol e
e 3 (Patil et al., 2000; Wang et al., 2001) > S oslac|
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Table 1- Different treatments used in five media with the objective of achieving the maximum

production of Chitinase

e S e sline oo =
s BRI Source
Culture Different treatment for
production culture
1 (NH4)2SO4 0.05% §"‘lSy' K} LA.L:M,\},.:J J.ALZ) Ojjf-:i
(o 515 g5l Jols) 5l 5 (e
Nitrogen (including amino acids and
nucleic acids) and sulfur (including
coenzyme)
2 (NH4)NO; 0.1%. SaS 5 5 bl el Lal2) 055 2
(Laoes!
Nitrogen (including amino acids
and nucleic acids)
3 (NH4),S04 0.05%, Agar S 5 L,,Jw\j;fi Jele) 055 20
0.1% )
(oo 5155 ¢l o) 55 5 (ke
Nitrogen (including amino acids and
nucleic acids) and sulfur (including
coenzyme)
4 Agar 0.1%, CaCl,.7H,0 SAS 5 s badanl el Jol2) 055 2
0.0065%, (NH,4),SO, C >
0.05% 5 (e lsS olsil Jols) [ sdd s 5 (Lo
(L5l F p L 5S6S) s
Nitrogen (including amino acids and
nucleic acids) and sulfur (including
coenzyme) and calcium (cofactor of
some enzymes)
5 (NH4)2S04 0.05%, NaCl S8 5 o el o) 055,20
0.25%
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(o 3158 15l Jal) S5 g 5 (Ladi
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nucleic acids) and sulfur (including
coenzyme)
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Table 2- plant pathogenic fungus

Rhizctonia solani

o) azalS S e 5 o SOl o olen ol 206

The fungi responsible for Sheath blight of Rice and seedling

death of Bean

Bipolaris sp.

a2 Slosgs 4 golaw Jole

Responsible for brown spot disease of Rice

Botrytis cinerea

L;J,L..Sl;'—ugé)utndﬂl&

Responsible for grey mould disease

Macrophomina phaseolina

o ) Sty $oley Jile

Responsible for Charcoal Rot disease

Alternaria brassicocola

S (St s olany Jale

Responsible for burn Rapeseed disease

2ol U Sh glaSias v o i 4 A8 ClS o
5 B Gles 3 bags s day am jo 53 s LS Jy il lal 2
S GbScs (S W) &8 Sl et 45Tl 51 s
Sl S Gl bl s Pla S Jb s 5o 5 0l )
Lam et al., 2000; Ye ) 3,50 dusy o) 4 Sl b o 5

.(etal., 2000

bl 4

s Sl b S s ey ol 3 el Sy slaesls
SAS Institute, ) SAS ,133le i 3l sslizul L | S5 4 | (CRD)
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Table 3- variance analysis in CRD with five treatments and three replications with SAS software

L GBlarys Sl ppeme Slup oSl F )
Source of Variation  Degrees of Sum of Mean Square F value
Freedom Squares
L Treatment 4 1.00185 0.25046 70.46%*
= Error 10 0.03554 0.00355
Js Total 14 1.03739
C.V-11.33%
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Figure 1- Enzyme Assay A) before precipitation B) After precipitation with Ammonium sulfate
a) substrate (colloidal chitin) and buffer as Control
b) substrate (colloidal chitin) and Enzyme as sample for enzyme assay

- WA leasl g 5L /) oylous [ Sl 0590 [ (imn § (o] 9 SUB ) (wdito



C)‘)&«A}émﬂw

gl 5 099 S TL WG LS e (Siludug

Cohnella sp. AOL 31 5LasS i s5le 2l Jol e —F J g

Table 4- Steps of Chitinase partially purification from Cohnella sp. A0l
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Purification step activity (mg/ml)
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Supernatant
(NH4),S04 0.7 3.95 0.18 77 0.9
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Figure 2- Antifungal effect of purified chitinase on
plant pathogenic fungus.
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1. Disc 1 enzyme (After precipitation with
Ammonium sulfate)
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3. Disc 3 Tris- Base Buffer
(4252 10) ook el s 5 0 3T F ojled K> ¥
4. Disc 4 Inactivated enzyme (boiled 15 min)

5. a) Rhizctonia solani b) Bipolaris sp. c¢)
Macrophomina phaseolina d) Botrytis cinerea
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Figure 3- The growth of the Alternaria brassicocola
is not inhibited by purified chitinase. Disc 1 enzyme
(After precipitation with Ammonium sulfate), Disc 2
bacteria culture, Disc 3 Tries- Base Buffer, Disc 4
Inactivated enzyme (boiled 15 min).
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Table 1- hormones which were used in 2 different regei@rahedia
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Figure 2- Shoot tip grafting. A. seedling @itrus aurantium. B. Horizontal cut of rootstock (remove the 2 new
leaves), C. vertical incision of rootstock, Depration of Scion, E. The shoot-tip is placeddsasihe incision of the
rootstock, F. Protection the incision area withagfitm, G. Grafted plants are kept in a shadow area and arered

with a closed plastic bag for about 1 month, H. Sheot starts to actively grow, plant is transférte a greenhouse
area with normal illumination.
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Table 2- Primers, Amplified fragment and annealing tempeethat used in PCR reaction.

(°C) Jlat o slos (BP) (5,55 aals J b S5 b S5t
Annealing Leangth of amplified sequence Primers
fragment (bp)
ForwardCCCGCTTCGAAACCAATGCC 5
57 1097 , gus
ReversaCGTCCTGAAGAAACCCCAAS
Forward: 5’ ATGATTGTACATCCTTCACG ]
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Figure 3- In vitro Mexican lime seedling. A. Etiolated

seedling that grown in the dark, B. Seedling thratg in
normal condition.
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Figure 4- Histochimical Gus expression in
Agrobacterium. 1. Strain EHA105 carring binary
plasmid pBI121, 2. Strain LBA4404 carring binary
plasmid pBI121, 3Agrobacterium without pBI1121.
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Figure, 5_ PCR analysis of genomic DNA of transfedmgrobacterium with gus specific primers which successfully
amplified expected 1097 bp gene fragment. M: DNAkea 1: Negative PCR control with no DNA {Bl). 2: Positive
PCR control with GUS plasmid DNA. 3_10 :Transfornfggiobacterium strain EHA105 and LBA4404.
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Figure 6- Evaluating appropriate dose of the selection agenshoot regeneration. A. Concenteration of 1afl m

kanamaycin killed Mexican lime explants, B. Concatibn of 75mg/l kanamaycin killed Mexican limepéants, C.
Shoot development and callus formation with 50 rkgfiamaycin, D. No kanamaycin
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Figure 7-The effect of explants amsgrobacterium strains on percentage of callus induction
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Figure 8- The interaction of explants addrobacterium strain effecs on callus induction percentage.

80 -
70 -
60 - a 2
50 - .
shaels as,s 40 1 b
30 -
20 -
10 -
0 T T T
2 3 : §

Figure 9-The effect of explants aniyrobacterium strains on shoot induction percentage
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Figure 10- Transformation of explants. A. Obliquely cut gbieotyl, B. Obliquely cut of internode, C. Callus
formation at the end of explants segments, D. saftrmation in regeneration medium, E. Transgerioos
regeneration , F. Transgenic shoots in shoot gromettlium.
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Figure 11- Histochemical GUS expression in transgenic ciplasts leaf.
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Table 3- Summry of transformation experiments
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Figure 12- PCR analysis of genomic DNA of transgenic citrisngs with gus specific primers which successfully
amplified expected 1097 bp gene fragment. 1-5: dividual transgenic shoots which expresgpd gene. 6: One
regenerated shoot which don’t exprgss gene. 7: DNA from untransformed shoot. 8: Posifd&R control with GUS
plasmid DNA. 9: Negative PCR control with no DNA,®). M: DNA marker.
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Figure 13- PCR analysis of genomic DNA of transgenic citrlenfs withvirG specific primers. 1-12 : DNA samples
from transgenic shoots. 13: DNA from untransfornsbdot. M: DNA marker. 14Agrobacterium without pBI121. 15:
Agrobacterium carring pBI121. 16: Negative PCR control with n® (H,0).
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Table 1- Primers used for PCR analysis of possible transgenic plants

5’- AGA ATC TCG TGC TTT CAG CTT CGA -3°
5’- TCA AGA CCA ATG CGG AGC ATA TAC -3’

5’- GCC ACA ACT CCT GCA TCG CCT TCT -3’
5’- CGG TTA GCA GGG TGA AGT TCT CCT -3’

5’- GAT ACG CCG AAG CTG TTG ATG C -3’
5’-TGC GTC TTG CGG ATGTAGTCCT -3’

5’- GTA ACC CGT TGA ACCCCA TT -3’
5’- CCA TCC AAT CGG TAG TAG CG -3’

Forward JI & hyg. s S5lel
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Forward J| 5 codAS5 sl S5lel
Reverse JIs
Forward JI & codA4 s S50
Reverse JIg
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Figure 1- Polymerase chain reaction products derived from codA, hph and 18s gene-specific primers: W: Master Mix

without DNA template, C: Control plant (non-transgenic),

transgenic plants.

P: Plasmid, C+P: Artificial transgenic, 1-24: Eventual
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Figure 2- Southern analysis for 4 independent transgenic rice lines: 1-4: Genome DNA of transgenic plants, digested with
HindIIl enzyme, 5: Genome DNA of non-transgenic plant, digested with HindIIl enzyme, 6: pABRII-Chl digested with

HindIIl enzyme.
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Figure 3- Two-phase RT-PCR products for six transgenic plants contains choline oxidase: 1-6: Transgenic plants, C:
Control plant (non-transgenic), P: Plasmid, W1: Phase one negative control (without RNA template), W2: Phase two

negative control (without cDNA template).
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Table 1- Concentration (mMol/g) of anions in cotton leaves from Chitinase lines (C) and Bt lines (Bt) and nontransgenic

(N) plants.
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Values followed by the superscript different letters within the same column are significantly different at 0.05 probability

level.
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Table 2- Concentration (mMol/g) of cations in cotton leaves from Chitinase lines (C) and Bt lines (Bt) and nontransgenic
(N) plants

Bt sbas el
C N
26.8 28.5° 44.6" e
a a a Sodium

1250.8 1199.4 1303.6 o
Potassium

400.1 430.1 410.6 e
Magnesium

b ab a -
24.7 27.2 32.6 o 5 351
Ammonium
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Values followed by the superscript different letters within the same column are significantly different at 0.05 probability

level
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Table 1- Bioassay of resistance of $ugar beet plants carryinggylAbgene under the control of CaMV 35S promoter agdinstienia.

(%) o 5 S (%) S » ol (M) +55 slas,Y 035 030 5, alias oY
%Mortality %Leaf damage Weight of live larvae No. of dead larvae Line
7DAI 7DAI 3DAI 7DAI 3DAI 7DAI 3DAIT
2.31x0.0fF 100+0.08 55.00%3.52 10.24+1.22 7.71+0.08 0.12+0.10 0+0.0¢ 7233
2.52+0.44 100+0.08 36.45+2.1% 12.11+0.3% 1.92+0.26 0.25%0.08 0+0.0¢ HM1990
70.0041.2 31.34+0.76  12.54+0.18 2.55+0.15 1.90+0.2%° 4.92+0.16 1.9+0.1%° 7233-15
48.88+2.559  47.50+1.4%  22.52+0.16 2.62+0.26° 1.00+0.10 3.41+0.3f°  1.41+0.28% 7233-16
55.73+2.38°°  27.54+1.40  27.251+1.48  2.60+0.2%° 2.30+0.22 3.91+0.28° 2.31+0.1% 7233-17
37.30+2.60 51.34+1.3% 20.12+0.86 3.330.16° 1.92+0.46° 2.61+0.30 1.10+0.15¢ 7233-18
38.34+2.40  50.00#3.11°  21.00+0.68°  3.82+0.24° 1.52+0.1%° 2.72+0.30 0.94+0.31 7233-31
37.03x2.61 40.02+1.06 18.84+0.71 3.80+0.1%° 2.330.16 2.6320.30 1.20+0.12* 7233-35
38.32+02.33  43.81+1.78  16.32+0.7¢f 3.30+0.16° 1.14+0.10 2.72+0.30 1.52+0.16"¢ 7233-36
40.030+1.3% 53.382+#3.84  20.10+1.24 4.42+0.43 2.24%0.406 2.8420.26° 1.4120.2%* HM1990-2
61.53+2.38°  48.83+2.46 20.0020.21 2.32+0.13 1.8320.16° 4.31+0.26 1.8320.26° HM1990-3
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Table 2- Bioassay of resistance of sugar beet to plantahating a crylAb under the control of PEPC promaigaiinst Prodenia.

(%) ;5 S (%) S, ol (mg) o5 slas,¥ 05 o350 5N sl oY
%Mortality %Leaf damage Weight of live larvae No. of dead larvae Line
7DAI 7DAI 3DAI 7DAI 3DAI 7DAI 3DAIT

4.16+1.56 97.43+5.3%  28.66+1.5% 11.12+0.38 3.07+0.26 0.16+0.06 0+0.00 7233
8.39+1.36 100+00.06 47.49+0.883 13.05+0.88 3.9+0.54 0.1620.10 0+0.00 HM1990
67.64+2.13 14.95+0.82 5.58+0.74 3.27+0.28 0.26+0.07 4.39+0.04 1.65+0.0% 7233-2
40.53+2.38° 4757+0.83  11.21+0.65 3.62+0.37° 0.750.06° 2.83+0.02 1.31+0.0% 7233-33
57.14+2.08°  46.87+1.07 9.92+0.98 4.12+0.4%° 0.79+0.06° 4.10+0.04 1.28+0.0% 7233-43
40.61+2.46°  62.51+0.61 11.21+0.65 6.50+0.29 1.42+0.05 2.20+0.03 0.98+0.08" 7233-46
22.61+2.34 80.11+1.47 6.19+0.86 5.55+0.3%° 0.55+0.06 1.57+0.0% 1.01+0.02° 7233-50

31.12+0.84° 77.54+1.00 12.44+0.89 5.17+0.28% 0.78+0.08° 1.82+0.02 0.76+0.04° HM1990-1

53.20+2.00 42.49+0.84 11.80+1.04 3.12+0.48 0.81+0.08° 2.86+0.03 0.46+0.18° HM1990-6
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Table 3- Insect bioassay of;Fransgenic sugar beet plants against Prodenia.

(%) oo 5 S (%) S, ol (MQ) o3 slas,Y 035 030 5, luxs Y
%Mortality %Leaf damage Weight of live larvae No. of dead larvae Line
7DAI 7DAI 3DAI 7DAI 3DAI 7DAI 3DAIT
4.16+1.56 97.4345.32 28.66x1.5% 11.12+0.38 3.07+0.26 0.16+0.06 020.0¢ 7233
8.39+1.30 100G 47.49+0.883 13.05+0.868 3.9+0.54 0.16+0.16 0+0.0¢ HM1990
43.89+1.6 23.71%0.88 3.23+0.39 3.5+0.20 0.38+0.02 2.80+0.03 1.41+0.0% 7233-8-29
39.47+1.74  32.49+0.6%°  11.20+0.45% 3.15+0.43 0.600.12 2.61+0.02 1.1120.02 7233-8-42
30.31+1.1% 50+0.58 9.33+0.63 4.37+0.24 0.45+0.09 1.81+0.03 0.9+0.03° 7233-8-45
45.95+0.67  42.44+0.85° 5.57+0.74 3.750.48 0.92+0.09 0.74+0.02 0.7+0.02 7233-12-12
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Table 4- Insect bioassay of;fransgenic sugar beet plants against Prodenia.

(%) S ool el (Mg) .Y L35 mals (%) 55 oo 5 S oY
%Decrease in Leaf Damage Decrease in larvae Weight Larvae Death Line
6DAI 3DAI 6DAI 3DAI 6DAI 3DAIT

48.37+1.88" 31.15+1.4% 10.96+0.05 0.09+0.02 35.00+4.78> 5.00+2.88 S18-1
49.99+0.94" 36.90%1.07 11.67+0.06' 0.680.03" 45.004.78 22.50%2.560 S18-12
41.91+1.19 33.83x1.1% 11.73+0.08° 0.82+0.06" 30.00+2.56° 17.50+2.56" S18-15
47.89+1.1% 38.70+0.76° 11.28+0.09" 0.98+0.06°f 35.00+6.28° 7.504.78° $32-2
58.64x1. 28 40.92+0.48 12.17+0.08 1.42+0.28° 35.00%2.56" 17.50+4.78° $35-3
48.45+1.38" 30.3020.96' 11.39+0.16 0.96+0.06°" 37.50%4.08> 12.50+2.56 S36-13
63.05+2.56> 45.50+0.09 12.52+0.08 1.4440.07 37.5047.07* 15.00+2.88 S37-3
58.2621.56" 41.09+0.8% 11.7620.04° 0.93+0.04' 40.00+2.56° 15.00+2.88" S37-4
51.69+1.159" 36.6821.06" 11.70+0.16 0.580.09 25.004.78% 15.00+2.88" S37-5
51.4042.36" 28.15+1.28 11.16+0.08 0.77+0.0%" 32.50+2.88> 15.00+2.88 $38-3
45.00+1.54 27.50+1.3% 11.28+0.09" 1.02+0.0%° 30.00x4.78> 10.00+0.06° S38-4
55.24+1.49% 19.80+0.69 11.87+0.08° 1.18+0.09* 25.004.08% 10.00£2.56° H2-3
53.88+1.74°0 19.22+1.68 11.53+0.16' 0.91+0.04' 22.50+4.78" 15.00+4.78> H2-13
56.73+1.1%8° 25.76x1.1%" 11.94+0.04° 1.38+0.0%° 27.504.78% 10.00£2.56° H2-28
65.73x1.1% 24.61+1.06" 11.76+0.08° 1.33+0.08° 35.00+4.08> 22.50+2.88 H2-33
65.16+1.43 39.88+1.0%° 12.11+0.04° 1.45+0.04 37.50+4.78> 17.50+4.08° H2-39
54.27+1.28% 23.13x1.62 11.78+0.04° 0.96+0.03°f 37.50%2.56" 10.00£2.56° H2-40
47.19+2.5% 14.65+1.04 11.85+0.04° 1.0420.0%% 17.50+2.50 10.00£2.56° H3-2
62.3622.38" 41.99+1.69 12.09+0.0%° 1.36+0.02° 40.00+6.48° 15.00+4.78> H6-3
63.8622.34° 19.69+1.86 11.8420.0%° 1.26+0.08™ 30.00+2.88> 10.00£2.56° H6-4
50.338+2.2%8" 18.50+1.38 11.48+0.0% 0.96+0.02°f 32.50+4.78" 05.62+1.87 H6-8
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Table 5- Insect bioassay of;ransgenic sugar beet plants against Caradrina.

(%) S ool rals (Mg) .Y 035 als (%) 55 oo 5 S oY
% Decrease in Leaf Damage Decrease in larvae Weight Larvae Death Line
6DAI 3DAI 6DAI 3DAI 6DAI 3DAIT
63.06+1.17 34.65+1.29 11.46+0.02 1.54+0.02° 42.50+2.50 20.00+2.56° H2-3
53.03x1.168 25.51+1.18 11.16+0.0%° 1.33+0.04° 22.5024.7¢" 12.50+2.56 H2-8
62.96+1.1% 36.58+1.18 11.3940.0%° 1.61+0.0% 40.00+2.560 25.00%2.560 H2-13
57.13+1.16 29.58+1.09 11.31+0.0%° 1.47+0.04° 30.00+2.56> 10.00+0.06 H2-27
61.26x1.2% 24.67+1.30 11.04+0.08' 1.20+0.0% 20.00+2.8§ 5.00+2.88° H6-5
55.87+1.15 27.42+1.04 11.05+0.08' 1.12+0.02 25.0022.56¢ 7.50+2.56% H6-7
60.07+1.36 33.36+1.07 11.20+0.08 1.42+0.06% 35.00+2.56° 12.50+2.88 H6-8
56.12+1.05 27.61+1.17 10.99+0.03 1.29+0.0% 27.50+2.88% 10.00+2.5¢" H6-9
50.91+1.14 23.98+1.15 11.11+0.08° 1.35+0.05% 30.0022.56" 15.00+4.78° H6-12
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Table 6- Insect bioassay of;fransgenic sugar beet plants against Agrotis.

(%) S ol (Mg) o5 slas,Y 03 (%) 55N oo 5 S oY
%Leaf damage Weight of live larvae No. of dead larvae Line
6DAI 3DAI 6DAI 3DAI 6DAI 3DAIT

47.56+1.40 31.79+1.96 10.01+0.03 0.21+0.06 12.50+2.56> 2.50+2.50° S18-1
51.51+1.5% 33.53+1.49 10.10+0.08' 0.88+0.08 5.00+2.88° 2.50+2.50° S18-8
53.65+1.38 38.95+1.18 10.78+0.08 1.41+0.06™ 10.00+0.06™ 2.50+2.50° S18-15
51.92+2.2%° 37.001.5% 10.48+0.04° 1.20+0.08° 7.50+2.56° 5.00+2.88° $32-2
52.78+1.18" 37.29+1.48 10.60+0.0%° 1.50+0.07° 12.50+4.78™ 2.50+2.50° $35-3
53.64+2.16 39.30+2.18 10.76+0.03 1.57+0.08 20.00+4.08 7.50+2.50° S36-13
51.06+1.57 34.42+1.56 10.36+0.05 1.24+0.05% 10.00+4.08 5.00+2.88° S37-2
45.75+1.47 33.29+1.58" 9.9620.0% 1.3420.0%% 2.50+2.50 2.50+2.50° H2-2
51.98+2.16° 37.11+1.64° 10.67+0.0%° 1.45+0.06™ 15.00+2.88° 2.50+2.50° H2-5
46.45+1.38 36.20+1.21 9.99+0.07 1.28+0.07% 10.00+4.08 7.50+2.50° H2-6
49.76%1.16 32.83+2.31 10.14+0.06' 1.15+0.02 5.00+2.88° 2.50+2.50° H2-7
45.29+2.29 31.60+1.83 10.11+0.04' 1.44+0.06™ 7.50+2.56° 2.50+2.50° H3-2
50.17+2.3%° 35.27+1.43 10.01+0.09 1.38+0.03"¢ 10.00+4.08 2.50+2.50° H3-4
51.29+1.7% 36.25+1.40 10.25+0.0%° 1.15+0.03 7.50+2.56° 2.50+2.50° H6-3
46.29+1.64 31.76+1.51 10.21+0.0%° 0.93+0.03 7.50+2.56° 5.00+2.88° H6-4
49.27+1.26 36.64+1.87 10.13+0.08' 1.44+0.08" 10.00+4.08 2.50+2.50° H6-10
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Different methods of RT-LAMP for detection of potato leaf roll virus
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ABSTRACT

otato leaf roll virus is an important virus thatusas economic loss in the yield and quality of

potato tubers. One of the primary methods of margaigiection in potato crops is using certified

virus-free tuber as ‘seed’ for planting. Early aefficient detection of virus is essential for
production of PLRV-infection free tubers. There a®veral techniques to detect the virus including
serological test and molecular methods. LAMP i& method to identify pathogens that is used is thi
study for detection of potato leaf roll virus. Pot@lants with symptoms similar to PLRV were cotést
from Zanjan province and were subjected to a sgicdd test. Total RNA was extracted and RT-LAMP
reactions were carried out. Different methods wesed to confirm performance of this reaction. Pasit
reaction was confirmed based on the resulting ditsbiand loading product on agarose gel and using
SYBR and ethidium bromide florescence dyes. Theaathges of this new method include the speed (75

min), ease and safety of the method compared &r otlethods.
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barley metallothionein promoter
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ABSTRACT

n order to search for signaling factors altering éxpression of barley metallothionein promotee, th

mutant screening technique was used. The promedggon of metallothionein in barley (cv. Hordea)

was used to drive thgus gene and it was transferred Aoabidopsis thaliana. The M, seeds was
mutagenized using four doses (10, 20, 30, 40 Gr@y&st Neutron radiation. The chemical compoufd o
3-Amino-1,2,4-Triazole (3-AT) at 20 mM was chosenthe best activator using CRD statistical design.
Inheritance of GUS activity was evaluated usindgdukemical GUS assay. 48 hours after spraying by 20
mM 3-AT the inhibition model of 3:1 GUS expressiaron expression was tested. 20 potential mutant
lines were selected by carrying out several scregsateps. In each stage 30 seedlings of 1590irds
were checked by GUS staining. The arrangement ahising lines included 3, 5, 9 and 3 which were
referred to 10, 20, 30 and 40 Gray of fast Neutreatments respectively. These lines were analyzet)
fluorometric B-glucuronidase technique and were selected as titenutants in genetic pathways of

metallothionein promoter activity for further stadi
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Barley, Fast Neutron, Mutation, Metallothionein Piater,gus Gene.
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ABSTRACT

hitin, poly$-1,4-N-acetyl-D-glucosamine (GIcNAc), is the seconmwst abundant organic

polymer in nature after cellulose and it is the mpart of insects cuticle and crustaceans that

includes in cell walls of most fungi and some algad nematodes. One of the enzymes that are
responsible for disintegration of chitin is Chitsea Bacteria produce Chitinase for digesting chitin
principally as a source of carbon and energy. Withobjective of achieving the maximum productidn o
Chitinase in an Iranian thermophile strainGghnella sp. A01, five different media were examined. We
partially purified this enzyme from a native stradacteria were transferred to a pre-culture matter an
initial culture. After 24 hours, the bacteria weransferred to five different media containing odalil
chitin as the main component. Maximum enzyme prtdocreached in a treatment that contained
(NH,),SO, 0.05%andAgar 0.1% We performed Chitinase assay using the DNS (distiioylic acid) and
precipitated proteins by Ammonium sulfate. Aftere@pitation of proteins with Ammonium sulfate,
enzyme activity was increased. Completely Randomiesign was used and statistical analysis was
performed using SAS software. Anti-fungal effectGliitinase partially purified in this study was tasb

on five plant fungal pathogens and was confirmefbim cases.
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ABSTRACT

exican lime is one of the most important and ecdndmit crops in the southern regions of

Iran. This crop is susceptible to Citrus Tristezeu¥ (CTV) and Witches Broom Disease of

Lime (WBDL). Therefore, optimization of regeneratiand transformation system for this
plant is necessary for its improvement. In thisjget the effect of different factors such as intete and
epicotyl explants; two different regeneration meciamtaining different concentrations of BAP and NAA
different Agrobacterium strains: “LBA4404” and “EHA5”, each harboring a binary vector pBl were
studied in a factorial experiment. The results shobhat the etiolated epicotyl was the best explémt
regeneration and callus production. There was goifgiant difference between two regeneration media
Furthermore, EHA105 was the be&jrobacterium strain for this purpose. Polymerase Chain Reaction
(PCR) usinggus-specific primers has been carried out on DNA etéd from all regenerated plants.
Twenty-one shoots were carrying this gene but 8ndoots out of these 21 showed the expressiomof t
gene. Furthermore, the lack Afrobacterium-related infections has been confirmed usimgs-specific

markers.
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ABSTRACT

n order to produce a marker-free transgenic righ wnproved tolerance to salinity and drought

stresses, expression vectors pABRII-Chl and pABRIt-containing tholine oxidase' gene (with

or without leader sequence respectively) were coastd from pChl and pCyt and pTRA132 for

co-transformation. The pChl and pCyt vectors weigested withHindlll-BamH and BamHI-
EcoRI enzymes. Then the resulting sequences wereetigatd inserted into expression vector pTRA132,
in which the Hindlll-EcoRI fragment fiph gene) had been deleted. The constructs pABRII-Ghl o
pABRII-Cyt and pTRA132 (containinigph gene) were introduced ineanbryogenic calli derived from the
mature seeds of a rice cv. Hashemi by biolistingfarmation method. Then putative transformantsewer
screened after 3 rounds of selection on N6 mediomtaining increasing concentrations of Hygromycin B
from 60 to 80 mg/L. Finally, Hygromycin resistarallc were regenerated on MS medium supplemented
with 50 mg/L Hygromycin B. Putative transgenic rigiants were analyzed by polymerase chain reaction
PCR. Then, four of the transgenic plants were amalyusing Southern blotting. Each transgenic plant
received one copy number of botholine oxidase and hph genes. Expression of the transgene was
confirmed by reverse transcription PCR. The higlyfiency of transformation rate in this study showed
that co-transformation method is a reliable metfuwdstable transformation with the goal to make kear

free transgenic plants in subsequent steps.
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ABSTRACT

ne of the main goals of modern biotechnology is pheduction of higher yielding quality

arieties to help attaining food security. In spienumerous benefits, genetically modified

crop plants have raised concerns for some of thewuers. Although some of these concerns
have no scientific basis, safety evaluations afiggenic plants could reduce them. One of the studie
this end is the metabolic analysis of transgenamfsl. Anions and cations (Na, K, Mg, acetat, dtitgr
nitrate, phosphate, sulfate, succinate and oxatditeansgenic plants and their non transgenic wparts
were measured using lon chromatography. After plgnsampling and extraction, Anions and cations of
transgenic cottonchitinase and Bt cotton) were measured. Significant differencesthea amount of
oxalate, sodium and ammonium énylAb expressing cotton lines and oxalate and sodiumchitinase

over expressing lines were observed.
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ABSTRACT

lobal status of sugar beet transformation for enédnbiotic stress tolerance is reviewed.

Biosafety concerns related to deliberate envirortadlerelease and commercialization of

genetically modified (GM) sugar beet are discus&tdtus of production of GM sugar beet in
Iran is also reviewed. A case study of enhancegcin®lerance in sugar beet is presentedryAAb gene
under the control of two different PEPC and CaM\{#®moters was transferred to sugar beet using
biolistic transformation method. Insect bioassaysT, T, and k generations against 3 different insect
pests (Prodenia, Caradrina and Agrotis) were cardudResults show significant enhanced tolerance
among b, T, and Rk progenies against the tested insect pests in agsopato their non-transgenic

counterpart.
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