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potato resistant to potato tuber moth
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Figure 1. Different stages of development and maintenance of transgenic plants. 1- Plant culture at in vito condition 2- Plant
growth in greenhouse condition 3- Light treatment of potato tubers.
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Figure 3: Southern analysis of transgenic potato harboring
crylAb gene. PE, Plasmid digested by EcoRI: CE, non-transgenic
DNA digested by EcoRI: B2E, B8E, B11E, B12E, transgenic
DNA digested by EcoRI.
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Table 1: Variance analysis of sucrose content in transgenic and
non-transgenic potatoes
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** Gignificant at the 1 percent levels, and ns. not statistically
significant. A: 3 level (Leaves, light treated tubers, dark treated
tubers); B: 5 levels (Contro, B2, B8, B11, B12)

ol chle Ol alS Calisee lacil o das e Ol oS
L Jele ol S éuwﬁp a3 Al e oglite B g

5@ S glaiged o CrylAb o5 Lasis ¢l PCR =& \’Js.:,
e IS T (doend) e J S Y (0D e xS ) (D) e
el 5 Ol ¥V (Sl 5 8 olS)

Figure 2: Detection of crylAb gene (1190 bp) by PCR anadysisin
leves () and tubers (b). 1- negative control (water), 2- positive
control (plasmid), 3- negative control (non-transgenic plant), 4-7-
transgenic plants.
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Table 2: Variance anaysis of total sugar content in transgenic
and non-transgenic potatoes
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Diagram 1: Sucrose level mean comparison (mM) in different
tissues of plants.
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Diagram 2: Glucose level mean comparison (mM) in different
tissues of plants.
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Fig. 1. Schematic diagrams of T-DNA region of the pBI121 and pPCAMBIA3301 vectors showing the reporter gene: promoter cassettes, primer match sites
and the expected size of the amplicons.

LB: left border, Nos-T: nopaline synthase terminator, Nptll - neomycin phosphotransferase 11, Nos-P - nopaline synthase promoter,P 35S: CaMV 35S
promoter, P2X35S: two repeat of CaMV 35S promoter, Poly A: Polyadenylation terminator, RB - right border. pGMP contains CaMV 35S minimal promoter
used as negative control.
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Fig. 2: Interaction between Agrobacterium strains and melon varieties 6 hours post infection.
1, 2 and 3: Cucumismelo var. C-F1, C-F2 and BG, respectively. 4 and 5: Iranian melon cultivars Daragazi and Khatooni.
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Fig3: Colony PCR analysis of transformed Agrobacterium colonies by the pBI121 and pCAMBIA3301 vectors using specific
primers (PSh3FR).

A: Lane 1- negative control; 2, 3- false positive colonies; 4, 5, 6- confirmed colonies harboring pBl121showing a specific
band in expected size.

B: Lane 1- negative control; 2, 3- false positive colonies; 4, 5- confirmed colonies harboring pCAMBIA3301showing a
specific band in expected size.

M: 1 Kb DNA ladder (Fermentas, Canada)
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Fig4: analysis of Beta-glucronidase activity in Agrobacterium strain LBA4404 harboring pBI121 (A), pPCAMBIA3301 (B) and LBA4404
lacking GUS gene.

A: showing GUS activity due to prokaryotic GUS expression, B: no recordable GUS activity in prokaryotic cells due to intron-containing
GUS, C: Empty LBA4404 strain.
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S5 e 55 1) ds gy 0l =il (MP10 , MP8 MAG)
S 05 bl o (Yoo A) Ol 5 00l o) s Ll
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Real-time RT-PCR xS,
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sl b gl ST 5l gslen Jule zb L Sl s
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Voo el nds e Y o—=>> > Real-Time PCR . sl,
Biosystems) ,_l , 53> SYBR Green b, lx. , ), S
Jpams 235 SV 5 S5LET a5l Jge 5L Y (Applied
S s S ¢l sl 35, (Reverse Transcription) RT
ABI PRISM  ol&xws ;3 PCR STy (5 355 0o 445
a5 00 14l 5 3l eslazl L (Applied Biosystems) 7900HT
Vo e a8 il a3 A0 idds ¥ e 4 ol S sl
SO Sde w5l S il x5 A0 (glas L3 S ¥ 5 s
Alignan et ) 1 el aids & Sote 38 le a2 F0
al. 2006; Hewezi et al. 2008; Poormohammad Kiani et al.
La ,usly PCR LSS 5, .(2007; Roche et al. 2007, 2009
Colal S slas S U Lo S e A5 e
U Ol i l6 Ol 3 il ] 53 i S 513
ol o N s Sse ol )5 5sd o e Les
3300 Sy 4 SIS plos asl 358 e e3ls Lasis
V0 e 4 318 sl ax s P 5 B0 Sle a sl S sl
5580 L pe sl eobal 8 gles aids Yo 0f Jlis 4 5 436
b S plamil LSS Y 3 PCR sla Sy il e 8 Sl
51 Real-Time RT-PCR ;I |wl> slaosls 05503 Jbo i Cogr
o=l o3 s S eslenul s J xS 03 Olse 4 €EFAl 03
YOPOT gy sheslimal b a0 Oly L3 &l i it canlllae

2 S plesil (Yoo ) Schmittgen  Livak a0 41|

ol o 31 0l Sl (gls o5 55 53 (Sola 455 Jaw st =V Jgar
Darvishzadeh et al. ) ous J =5 Ll s s> P. macdonaldii sl
(2007

Table 1- Mean disease severity score of sunflower genotypes
inoculated with P. macdonaldii isolates under controlled

conditions (Darvishzadeh et al. 2007)

Ol Sl i 55 7B aler
Genotype Isolate
MAG6 MP8 MP10
AS613 6.74 2.24 3.63
ENSAT-B5 6.78 7.76 7.50
M5-54-1 1.24 6.46 2.21

Jole B L il 555 VSl de 055 S S s b 55,8 Ao
Roustaee et al. ) ws sy 455 (ale) 4 6 (pslio) ) ot b (5lec
Gl Y Aoy V=P Gl Y O 55,5 s gl ) oas, .(2000b
SFY Gla Y ENE Gl F P 0 XYY Gl ¥ s Yo

550 don Ve gl n A 5 84AY (ol y A A

Percentage of cotyledon petiole area showing Phoma black
stem were scored from 1 (resistant) to 9 (susceptible) as
proposed by Roustace et al. (2000b), seven days after
inoculation, where 1, 0-5% petiole area with necrosis
spreading downward into the stem; 2, 6-10%; 3, 11-20%;
4, 21-30%; 5, 31-40%; 6, 41-60%; 7, 61-80%; 8,
81-99%; and 9, 100%.

CcDNA ;o g RNA Glj"r.&.»l
olie logp ol 4Bl (§5leny =01 ST ot 5
-@@&}l@quAudjOQ&wbdujw}
c:_?dj Sh e cele YA -l WL L(Alignan et al. 2006) il
wa E) Verwoerd A.L:wy ol L;‘)JM Lfi’j) )‘ JSRNA
Lodd JLd RNA I glacs ;) SO eDNA L eslial (YAAQ)
L3 S ag RT-for-PCR 4 iy oS 5l eslizal L [DNase
O Jula JuSly byl &5 o5 p (BD Biosciences)
Ve by 5> dT15) T S JspesSe Yo 5 SRNA ), S
A s 3 A onls Sl = adds V0 s 3l S Sl 4y
ANTP bylse s Seo ¥V cnly 0 STy 3L 15 S
eJJJSJ)bu (J}-U \) ﬁjjj.{:ﬂ \ c(rUS 2 )l mM 9*0/')
b S5 MMLY. 5T (a5 o) 25 e Y5 RNase
Y Gl s Cole K ol a0 STy 5 Al dlol e Ses
s 3l Sl Al Yer s (:l;u'\ sl S ol as s
CJJA‘L_:JQ.J)L: Jajbu)MddLﬂ\ L;,.'Sbé\.go)t.g_gJMMLV
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Table 2- Oligonucleoitide primers used for quantitative real time RT-PCR real-time RT-PCR ) ealiial )50 45518 2550 sla S5 Y dgir

Primer's Tm
AR SR s S3lET O3 el 5 Sas S et
1ci d J 5 J ¢
Efficiency e Number of f

(%) Reveres primer Forward primer gene Function Name of sequence

93 56 AP2 domain
AGGAGTAGCAAGGCACCATCA CAAGAACTCGGCCAATTCGT  CX946549 transcription DHOAQA11ZA10RM 1
factor
93 57 HD-Zip
GGATCGCACCTCGTGGTTT GCAGCACATCGAGGACATCA  CX946945 transcription DHOAQA17ZHO4RM 1
factor
81 54 -WRKY

CCCTATTCAATTCTTCCACCAAA TTGGATTGAAGATGTCATCTGTGA AJ412452 fam_i |Y_ AJ412452
transcription
factor
84 57 MY B-
CGAGCGCAGCAGCATCTA CCGCCACACGCATTCTCT CD848175 tra;(;clar‘?;(tji on DHOAC002ZF08FM 1
factor

88 57 -MYB

CAAGCCGCTCCACTTCAAAG CCTCCCTGGCACATGAAGTT CD850032t fam_“st/_ DHOAC028ZCO3FM 1
ranscrlplon

factor

88 55 CATCCTGAAGTGGGAGACGAA CCAAATCAATGAGCCCAAGAG AY 094064 eEFal
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Figure 1- Expression profile of genes encoding transcription
factors HD-Zip (1), MYB-related (2) in original lines ‘AS613’
, ‘ENSAT-B5’ and mutant line ‘M5-54-1" challenged by three
Phoma black stem isolates (MA6, MP8 and MP10)

(Darvishzadeh et al. 2007) 556 Slllas olul
alr 55 4 Js 035 ol MAB 4l 4 ASEI3 5 55
ENSAT-B5 555 () Jsr) Al s p5lis MP10 5 MP8
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Table 3- Analysis of variance for the effects of three P. macdonaldii isolates and three sunflower genotypes on the expression of

transcription factors associated with resistance to black stem disease

Sourcesof Changes &l a5 sl df MS
Gene U Rep Isolate Repxlsolate  Genotype Genotypexlsolate
AP2 domain transcription factor 26 326 805 0.47 50.61" 1.83
HD-Zip transcription factor 26 1.06 0.84 0.36 7.89" 4.44"
WRKY _family transcription factor 26 065 6.99 34 93.3" 4.44
MY B-related transcription factor 26 193 7219 0.65 33.92” 9.81"
MY B-family transcription factor 26 2.65 2.8 0.22 3.14 2

Oy (Yoo A) OLan 5 o3l tusns 6,505 anlllas s

|, (HD-Zip, AP2-domain, MYB-related) .53, |l
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Figure 1- Expression cassette of analog monomer Aspart gene
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Figure 2- Selection of transformed bacterial colony.
White colonies are probable recombinant.
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Figure 3- Image of enzymatic digestion of pGEM-B1 and
pJawohl3. The first well (M) marker, the second well (1)
digestion of transformed plasmid pGEM-B1 which is
associated with insulin gene Aspart with Xhol and BamHI
restriction enzymes and the third column (2), digestion of
the pJawohl 3 binary vector with Xhol and BamHI restriction
enzymes.
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Figure 4- pJawohl3 enzymatic digestion containing the insulin
gene for Aspart. Frst line from right, DNA marker. Second line,
plasmid band 5597bp and 228bp band of Aspart gene. The third
line, negative control and digested pJawohl 3 without insert.
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Figure 7- Western blot of transformed and control Arabidopsis
leaf total protein using E2E3 monoclona antibody. (M), protein

marker. (1), Transformed Arabidopsis plant with Aspart insulin
transgene. (2) Control
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Figure 6- Identification of transformed plant with Aspart insulin
gene by PCR. Right: first line, 100 bp DNA marker. Second line
(1), transformed plant without target gene. Third line (2),
transformed plant containing 228 bp Aspart insulin gene. Last
line (3), Aspart insulin gene expression in Arabidopsis thaliana
plant by RT-PCR.
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Table 1. The sequence of specific primers of MT ND2 gene
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ND2 Part B. R CTA GTCAGT TTC CGA AGC CA
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Figure 1: Electrophoresis of PCR products: 1 (810 bp), 2 (812
bp), 3 (798 bp).
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Figure 2. The results of nucleotide comparison between our fragment and other registered sequences.
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Table 1: Specifications of genetic loci that are used in this study
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Figure 1 . Microsatellite profiles of Barbus grypus at loci MFW2 and BI1-153
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Table 2: Genetic variability of microsatellite loci in two populations for Barbus grypus

MFW26 MFW7 MFW2 GGM024 GATAZ20 BI1-153 Bbarll

9 10 11 8 10 13 11 N,
4.980 6.614 7.962 3.994 7.310 10.504 6.158 Ne
0.360 0.640 0.880 0.520 0.760 0.960 0.720 Ho X
0.799 0.849 0.874 0.750 0.863 0.905 0.838 He 2
e e LT LT e e ok pHwW

13 13 13 9 12 15 18 Na
8.929 9.124 10.246 5.274 7.622 10.163 12.626 Ne %
0.680 0.920 0.800 0.800 0.760 0.640 1.000 Ho =
0.888 0.890 0.902 0.810 0.869 0.902 0.921 He b
seseste seseste sesleste sl st sl sesleste pHwW

56}:—‘%5& ) Fis {15 ICSPVRESONIS P07 He 00is sanlice 559 5 Ho 550 sl JI olasws Ne to0s sanlie sla Pl slass N,
el P<efe o) el P<efo) al P<e100 (g)lo cme pas NS) S pily-g0la Jolas Jlois! e -PHW

Na, number of observed alleles; Ne, number of effective alleles; Ho, observed heterozygosity; He, expected

heterozygosity; Fis, fixation indices;, PHW, Hardy-Weinberg probability test

(*P<0.05, **P <0.01, ***P < 0.001, n.s, non-significant).
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Table 3. Nm, F4 and Fs index of five microsatellite loci in two populations for B. grypus

oSk MFW26 MFW7 MFW2 GGM024 GATA20  BI1-153 Bbarll ol
Average Locus

0.028 0.034 0.021 0.018 0.046 0.036 0.010 0.035 Fq
0.136 0.384 0.103 0.054 0.154 0.122 0.114 0.022 Fis
10.781 7.077 11.945 13.543 5.242 6.724 24.021 6.912 N
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ABSTRACT

ased on the regulatory frameworks in most countries, careful safety assessment

based on comparison methods must be performed before the adoption and

commercialization of GM crops and products. One of the safety assessments of

GM plantsis the comparison of key nutrients and metabolites between transgenic
and non-transgenic lines. This study was designed to identify undesirable potential
changes resulting from genetic manipulation (for example, as a result of the entry of
foreign genes into the genome and new metabolite production) in transgenic potato
resistant to potato tuber moth (Phetorima operculella). This process is known as
substantial equivalence. This study attempted to examine total and soluble sugars such as
sucrose, fructose and glucose in transgenic potato which were produced in Agricultural
Biotechnology Research Institute of Iran. For this purpose, four transgenic lines (B2, BS,
B11, B12) that have shown high levels of potato tuber moth resistance in bioassay tests
were used. First, molecular analyses were performed on plant to be ensured of the
presence of transgene, and the result of PCR showed that crylAb gene was present in all
transgenic samples. The transgenic and control plants were transferred to greenhouse to
produce the tubers. The harvested tubers were treated under light and dark conditions
and then used for more analyses together with leaf samples. Evaluation of total sugar
showed no significant differences between transgenic and control plants. Moreover,
evaluation of soluble sugar showed that the contents of sucrose, fructose and glucose
were not significantly different between transgenic and control plants. We conclude that
according to evaluated components and regulatory rules of Codex, these transgenic
potatoes are safe to use.
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ABSTRACT

ransient expression of a candidate effector gene in host plants following

Agroinfiltration is a useful method to investigate the role of the gene in

pathogenecity. In this study, the effects of two Agrobacterium tumefaciens strains

on four standard melon lines and two Iranian melon cultivars were investigated to
establish transient expression in melon. Compatibility of the LBA4404 and GV3101
strains was defined by injection of the bacterial suspensions into the leaves of cultivars.
Viability of the injected Agrobacterium strain cellsin leaf tissues was evaluated 24 hours
after injection by prokaryotic GUS reporter gene assay. The LBA4404 strain harboring
the pCAMBIA3301 vector containing an intron-GUS reporter gene was used to confirm
eukaryotic GUS expression in the plant cells. The LBA4404 strain was transformed by
the pBI121 and pCAMBIA3301 expression vectors and transient transformation was
confirmed by colony PCR technique using the PSh3-F/R primers. The efficiency of
transient transformation of the melon leaves was evaluated 48 hours after Agroinjection
of the LBA4404 strain containing pPCAMBIA 3301 by the histochemical GUS assay. The
leaves that were injected by LBA4404 harboring pBl1121 showed GUS activity. All the
melon cultivars transiently expressed the GUS reporter gene 24 hours after
Agroinjection. These findings could be used in the future studies to evaluate function of
candidate effector genesin interaction with standard melon lines.
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ABSTRACT

lack stem is one of the most important fungal diseases of sunflower caused by

Phoma macdonaldii. In this study, expression level of some transcription factors

(TF) including HD-Zip, AP2 domain, MY B- related, WRKY family and MYB

family were studied using quantitative RT-PCR in sunflower genotypes,
including ENSAT-B5 (susceptible to al 3 studied isolates;, MA6, MP8, MP10), AS613
(resistant against MP8 and MP10 and susceptible to MA6), and M5-54-1 (a mutant
genotype, resistant against MA6 and MP10 and susceptible to MP8) following infection
by MA6, MP8 and MP10 isolates of P. macdonaldii. Among studied TFs, the expression
level of two TFs, HD-Zip and MY B-related, were significantly different in genotype-
isolate combinations but the expression level of three other TFs including AP2 domain,
WRKY family and MY B family, were not significantly different in several genotype-
isolate combinations. The expression of HD-Zip and MY B-related were suppressed in
infected genotypes. Results revealed that increased repression of HD-Zip and decreased
repression of MY B-related are affective in induction of resistance to MP8 and MP10
isolates in AS613 genotype. In this study, the induction of resistance in mutant genotype
against MA6 and MP10 isolates was accompanied with decreased suppression of HD-
Zip and MY B-related genes.
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ABSTRACT

he prevalence of diabetes is predicted to rise significantly in the coming decades.

Also, the incidence of this disease is increasing in Iran every year. Aspart is an

insulin analog. Aspart insulin has a more rapid peak than Lispro and can be used

in insulin pumps, insulin pens and injection methods. In this research, Two
Agrobacterium tumefaciens strains, EHA101 and GV 3101, containing pJawohl3
carrying the Aspart insulin gene were used to transform Arabidopsis thaliana Col-0
ecotype plants by floral dip infiltration method. Seeds of floral dip infiltrated plants were
sown on the pots. Then, seedlings were treated by BASTA herbicide. Expression of the
Aspart insulin gene was detected in transgenic plants by RT-PCR and western blot.
Evauation of the infiltrated plants revealed that the EHA 101 strain of Agrobacterium
was more efficient than GV 3101 strain in gene transformation.
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ABSTRACT

iscovering the sequences of mitochondrion has made it possible to study the

presence of controlling genes in this organelle. Mitochondrion is responsible for

producing 90 percent of the energy that the cell needs. Some differences in the

broiler chicken growing function and the resulting phenotype and food
efficiency may be related to differences in mitochondrion function. The aim of this study
was to clone and to analyze the ND2 gene among Khorasan’s native chickens in order to
investigate possible mutations. To this end, genomic DNA was extracted from blood
sample taken from this population. Then, using ND2 specific primers, PCR was
conducted in order to multiply this gene. The PCR product was cloned into pTZ57R/T
linear vector and sequenced. Comparison between the sequenced fragments and the
registered gene revealed four mutations. A similarity of 99% was observed between
them and the complete mitochondrial genome sequence of Gallus gallus with the
accession numbers of X52392.1 (reference), GU261709.1, GU262712.1, AP006746.1,
KF826490.1, HQ857210.1, and AY 23557.1. Comparison between proteins showed that
the resulting sequence was similar to protein sequences related to mitochondrial ND2
gene of the poultry in the data bank. The maximum similarity (100% similarity) was
with the ND2 gene in Gallus gallus with the accession number of BAC57576.1. The
minimum similarity (88% similarity) was with the ND2 gene in Chrysolophus
amherstiae with the accession number of AAF65702.1 and Tetra stessewerzowi with the
accession number of ABH01111.1. Also, the amino acid sequences of Khorasan’s native
chicken had 99% similarity with reference sequence and other sequences with the
accession numbers of YP272073.1, BAD11115.1, NP_006916.1, ADB06584.1, and
ADWA41566.1. After translating the obtained nucleotide sequence to the amino acid
sequence, it was compared with the reference proteins sequence. The result of this
comparison showed a difference in one amino acid. The amino acid Leucine 130 was
changed to Methionine.
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ABSTRACT

hirbot (barbus grypus) belongs to the Cyprinidae family and is widely present in

the west and Southwest’s water resources of Iran, especially the Karkhe River in

Khuzestan Province. The aim of this study was to compare levels of genetic

polymorphism between Karkhe River and cultured Barbus grypus populations
using seven microsatellite loci. Genetic diversity was investigated by studying 60
samples collected from two regions. According to the results, the F4 value was 0.033,
which indicates low genetic diversity between the populations. Most of the loci showed
deviation from Hardy-Weinberg equilibrium. Also a relatively high level of gene flow
was found among the population. Genetic variations in Karkheh: mean number of alleles
per locus, N;=10.286, mean effective number of alleles, N¢=6.789, observed
heterozygosity, H,=0.691 and expected heterozygosity, He=0.840 and cultured fish
Ns=13.286, N¢=9.141, H,=0.800 and H=0.883 were not statistically different. Also,
analysis of molecular variance showed that there is low genetic variation among
populations and most of the observed variation is within the populations.
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