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Transformation of crylalO5 gene to tomato in order to increase
resistance to Heliothis sp.
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Figure 1. Regeneration of tomato, a: Explants, b: Regenerated plants, c: Adapt the plant, d: Regenerated plant
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Figure 2. a. PCR analysis of transgenic plants with Cry1al05 specific primers, 1: Positive control, 2: Negative control without DNA, 3,4:
Transgenic tomato plant candidates from TIV-VC-993 cultivar, 8,9,10: Transgenic plant candidates from TIV-VC-99C cultivar, 5,6,7:
Untransformed plant, 11, 12: Transgenic candidates from Karun cultivar. M: DNA marker (1Kb DNA ladder- Thermo fisher scientific). b.

PCR analysis of transgenic plants with virG specific primers, 6: 1Kb DNA ladder- Thermo fisher scientific, 3: Positive control, 2: Negative
control without DNA, 1,4,5: Transgenic plant.
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Figure 3a. RT-PCR gel 1%: M: Leader marker (1Kb plus DNA ladder- Thermo fisher scientific), 1: Positive control, 2: Negative control,
3,4: TIV-VC-993 cultivar, 5,6: TIV-VC-99C cultivar, 7, 8, 9: Karun cultivar, b. Gel 1% electrophoresis RNA, M: 1Kb DNA ladder-
Thermo fisher scientific, 1,2,3,4, 5: Extracted RNA of transgenic plants
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Figure 4. Morality percentage of Heliothis larvae on tomato transgenic lines transformed by cryal05.
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Figure 5. Bioassay using Heliothis armigera, a: Transgenic plant leaf, b: The damaged leaf of the Heliothis larvae, c: Heliothis larvae before

feeding from leaf, d: Heliothis larvae after feeding from leaf

olS 03 85 Sl s w5 g, Sl gl A
s Gl Lol il a4 b al o5V (g iy gla s
35 esls el ()l Mg gl alosge B« &
3k 0s8 W3, asn onl 52 (Tohidfar et al. 2010)
CleiS b il s ool Sl e
sl by A 0 p S ke V0 ol S L (1550
B J.:..u‘ &T'L.«:‘Jbb j::‘.J B €J§5L:A oY o‘JaJA “o o
TN-VC- 9 TN-V2-1109 coj)Lg (auj\ BE] &‘)JL} LS\J’ L,:>,,a
Yoo 5> TIVAVC993 5, .43 ssls el 1088
A S N s s sl i A Sk
V18 sk 5> TIV-VC99C 13, ppiman 5 ol St )i
A eSS N s sos sl G A 00 e Sk
sl Ol Ll Ol oV el Sl
Ayl Jske e 53 (S S B ST A 6\.«”4;;5(.12:
P S 5 gl 5 A S 03 5 S sl e
crylal0s 05 ,ol- jass s J(Pirik. 2007) £yl s

5 O35
Dpesl lp 3 a8l Lol 55 B sy 05 3pms 45 LS
Bl S pedle lasyY S S e 25 A
TIV-VC- o5l 036 S 5l n s Sase Ll 53 e 5 035
St s L3S L1 4 psps 050 5 TIV-VC-99C 1993
W8 15 oled 3)5e 030 5 053 oY slua s, s
Ve LOsl o35 4 bype Caslie o iy oS 0l 0L s
(08 I2) 55 Ao s

G ery Of Juml sk 5l bl @ cwglie il
Chitkowski et al. ) <l ss 5158 1 ladle 53 OLLS
SaS 4 a5 0llS a5 (2003; Bashir et al. 2005
Ao Al s ol &8 Gl 35l ey S S
el QLS ol W Gl B LS e e
LS Jpse s Fesle sl B owl Oh o 03 pla fd S

Wl S5 sbanly o sera il gbos B sl U

IYAA Lol g 5l /) o Lol [ piclid 0590 [ St § (s 9 S §  cwdigo -




e s paz oS 4 Crylal0s o5 Js!

Qb\igﬁ)é)blf

5N 43 (Harish et al. 2010) w4 eslacal 54 esls |
I, crylal0s o3 545 PCR 3l eslical U (To) a5 OLS
Shisyse 05 ssms S SIS 518 A5t w5 GblS s
5 Rl Jas 4 (658 50 2 0 436 PCR Cpe31 b a0l o
05 355 o cpl 5o 5 LS a8 To Jud B s 40 OlalS
JE ooz RTPCR) J5SUse 5T L a0l s s 5o
L 3 0 A6 a0l 55 i g 05 3975 o5 SlalS 5 o3 S
R 3 O3] LB S E ) e e O35
5 OV ) 0l o35 55 1y esada oY ST 4 gl

13 QL TIV-VE-99C 13, 43 1y sl o e

&bw

Ahsan SH, Lee DG, Lee M, Anisuzzaman MF, Alam
HS, Yoon MS, Choi JK, Yang BH. (2007). The
effects of wounding type, preculture, infection method
and cocultivation temperature on the Agrobacterium
mediated gene transfer in tomatoes. Annals of Applied
Biology 151(3):363-372.

Bashir T, Husnain T, Fatima N, Riaz R, Makhdoom S,
Riazuddin M. (2005). Novel indica basmati line (B-
370) expressing two unrelated genes of Bacillus
thuringiensis is highly resistant to two lepidopteran
insects in the field. Crop Protection 24:870-879

Bravo A, Likitvivatanavong S, Soberon M. (2011).
Bacillus thuringiensis: Astory of a successful
bioinsecticide. Insect biochemistry and molecular
biology4:423-431.

Chitkowski LSG, Turnipseed MJ, Sullivan WG. (2003).
Field and laboratory evaluations of transgenic cottons
expressing one or two Bacillus thuringiensis var.
kurstaki Berliner proteins for management of
Noctuidae (Lepidoptera) pests. Journal of Economic
Entomology 96:755-762.

Faal MAH. (2011). investigating the effect of chlorpyrifos
and phenopenthrin pesticides on biological parameters
and functional response of parasitoid bee under
laboratory conditions. Master thesis of Shahid
Chamran University of Ahvaz, pp4.

Haris S, Rajeevkumar R, Sathishkumar M. (2010).
Efficient in vitro callus induction and regeneration of
different tomato cultivars of India. Asian Journal of
Biotechnology 3:178-184.

TIV-VC- TIV-VC-993 S ser S o5l o L ol ol
e Jio Jolse w330 05 JUt. A esls JUast 05,8 599C
S Al 5 6 SL L e s il Olasos (s S
53 (Ahsan et al. 2007) 5 ls  Siow ol eslituls ;30 4 500 32,
ke 5 i ealid LBA 4404 45, U S1 ey s 5l o
e 3550 05 BU Jeolm o SUs ST i ged 52y (53S0
O ety eadli QL3 Sl 2aS ot Oleg cpl &S 5 Zele o
315 (Qiuet et al. 2007; Jabeen et al. 2009) .| cry2A
SN s A s e S e 00 Jllie 4 (s lallS S s o
S w50 3 3l praees 5 A oolital S Ve e
e e CIYLAB 05 JWsl gl YoV e sladla s oS (glad

HernandezSuarez M, RodryguezRodryguez EM,
Dyazromero C. (2007). Mineral and trace element
concentrations in cultivars of tomatoes. Food
Chemistry 104:489-499.

Jabeen B, Mirza Z, Chaudhary H, Rashid M, Gulfraz
S. (2009). Study of the factors affecting
Agrobacterium mediated gene transformation in
tomato (Lycopersicon esculentum Mill.) cv. Riogrande
using rice chitinase (cht-3) gene. Pakistan Journal of
Botany 41:2605-2614.

Khaliluev MR, Mamonov AG, Smirnov AN,
Kharchenko PN, Dolgov SV. (2011). Expression of
genes encoding chitin_binding proteins (PR_4) and
hevein_like antimicrobial peptides in transgenic
tomato plants enhanced resistanse to Phytophthora
infestance.Russ Agriculter Scince 4:297-302.

Levy J, Sharoni, Y. (2007). The functions of tomato
lycopene and its role in humanhealth. The Journal of
the American Botanical Council 62:49-56.

Lugasi A, Biro L, Hovarie J, Sagi KV, Brandt S, Barna
E. (2003). Lycopene content of foods and lycopene
intake in two groups of the Hungarian population.
Nutrition Research 23(8):1035-1044.

Murray MG, William F. (1980). Rapid isolation of high
molecular weight plant DNA. Nucleic acids research
9:4321-4326.

Pinela J, Barros L, Carvalho AM, Ferreira IF. (2012).
Nutritional composition and antioxidant activity of
four tomato (Lycopersicon esculentum L) farmer'
varieties in Northeastern Portugal homegardens. Food
Chemistry and Toxicology 50:829-834.

- WA Gl 5 a0 1) 05lacds /2ded 090 | s sl 5 S5 omrkites



Q‘)&«A)L;)lj'lf

e S a8 4 crylal0s o JUs!

Pirik RLM. (2007). In vitro culture of Higher plants.
Translate Bagheri, A. Saffari, M. Publishing Ferdowsi
University of Mashhad. (In Farsi with English
abstract).

Qiu G, Diretto R, Tavarza G, Giuliano G. (2007).
Improved protocol for Agrobacterium mediated
transformation of tomato and production of transgenic
plants containing carotenoid biosynthetic gene
CsZCD. Scientia Horticulturae 112:172-175.

Shabanpour M. (2011). Density and Spatial Dispersion of
Tomato  Unfinished Tomato Cream and its
Relationship with Parasitoid Bees in Gorgan Region.
Gorgan Natural Resources University of Agricultural
Sciences, pp 11-12.

Tabashnik B, Huang F, Ghimire M, Leonard B,
Siegfried B, Rangasamy M, Yang Y, Gahan L,
Heckel D, Bravo A, Soberon M. (2011). Efficacy of
genetically modified Bt toxins against insects with

different genetic mechanisms of resistanceNature
Biotechnol 29:1128-1131.

Tarannum N, Singh M, Hawaldar R. (2019). Pesticides
as an Occupational Hazard Facts and Figures.
In Handbook of Research on the Adverse Effects of
Pesticide Pollution in Aquatic Ecosystems. IGI Global
5:201-214.

Tohidfar M, Ghareyazie B, Mousavi M, Yazdani S,
Golabchian R. (2008). Agrobacterium mediated
transformation of cotton (Gos-sypium hirsutum) using
a synthetic CrylAb gene for enhancedresistance
against Heliothis armigera. Iran J Biotechnoln 6:164—
173.

Tohidfar M, Mohsenpour M. (2011). Effective factors in
Cotton (Gossipium spp) Transformation
UsingAgrobacterium.  Journal ~ of  Agricultural
Biotechnology 2(1): 1-24.

IWAN (il 5 5l ) 5ot /i 0153 /g o] 3 S35 (guscign -




e S pam S 4y crylal0s o JUs! Oen 5 18

Genetic Engineering and Biosafety Journal
Volume 8, Number 1

Transformation of crylal05 gene to tomato in order to increase resistance

to Heliothis sp.

Rasoul Golzari !, Bahram Maleki Zanjani 2, Masoud Tohidfar **

1-Ph.D. student Molecular genetics, University of Zanjan, Iran

2- Department of Agronomy and Plant Breeding, Faculty of Agriculture, University of Zanjan

3- Department of Plant Biotechnology, Faculty of Science and Biotechnology, Shahid Beheshti University,
G.C., Tehran, Iran *Corresponding Author, Email: m_tohidfar@sbu.ac.ir

ABSTRACT

Tomato (Solanum lycopersicum L.) is an important vegetable in the world, it exposes to a
wide range of pathogens and plant pests attack. Fruit worm is one of the most important
pest of tomato that mainly damage the fruit and causes the yield reduction. In this study,
crylal05 gene was cloned to pBl121 plasmid (under 35S promoter and Nos terminator),
and was transferred to tomato by Agrobacterium tumefaciens LBA4404 strain. The
cotyledons of different tomato cultivars were used for gene transformation. The candidate
transgenic plants have been selected on MS medium complemented with vitamins of B5
and 0.3 mg/L NAA, 1.5 mg/L BAP, and 50 mg/L of kanamycin antibiotic. Molecular
analysis using polymerase chain reaction (PCR) confirmed the presence of crylalO5 gene
in transgenic plants (To). The candidate plants were cultivated until T2 generation and then
the expression of gene were studied by molecular analysis (RT-PCR). The gene expression
in the plants were confirmed, then they were examined by bioassay analysis. Bioassay
analysis showed that the transformed Karun cultivar had a high resistance (70%) to tomato
fruit worm than the control treatment.
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- AN Ll 5las 1) 0 loud [ 0393 | gt 5 (sl § K5 suniin



