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ABSTRACT

The aim of this study is to investigate best conditions of previously published
protocols on Agrobacterium-mediated transformation of tomato, to deliver Ptdins-PLC2
gene, which renders the trait of tolerance to drought, to Moneymaker (MM), Super Strain B
(SSB) and Rio Grande (RG) tomato cultivars. The obtained results indicated that the
efficiency of Agrobacterium-mediated gene transfer in tomato tissues is influenced by many
factors; the most important are cultivars, explants type and bacterial optical density. The
highest transformation efficiency was 68% with Moneymaker flamingo bill like explant.
Whereas the transformation efficiency with Super Strain B and Rio Grande cotyledons were
48% and 40%, respectively. On contrary, the transformation efficiency of Rio Grande and
Super Strain B hypocotyls were 20% and 16 %, respectively. The best optical density for
cotyledons and hypocotyls of the SSB and RG was 0.05 followed by 0.5 and 1.0. The
presence of transgenes and their expression were confirmed by molecular analysis (PCR, RT
PCR and Real Time PCR) and histochemical analysis (GUS assay). In conclusion, GUS
assays and PCR affirmed the successful delivery and expression of Ptdlns-PLC2 gene in
Moneymaker, Super Strain B and Rio Grande tomato plants regenerated, elongated and
rooted on selective media. The obtained Moneymaker transformants were exposed to drought
stress in vitro using different concentrations of mannitol to assess the activity of the gene and

estimate the occurred physiological variations.

Key words: Tomatoes- Agrobacterium tumefaciensis- PtdIns-PLC2- Gene transfer-
Drought- PCR- GUS assay
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Abbreviation Meaning of abbreviation

ABA Abscisic acid

APS Ammonium Persulphate

BA Benzyl adenine

BCM Billion Cubic Meters

Bp Base pair

CA Carbonic anhydrase

CAT Chloramphenicol acetyl transferase
CBF C-repeat binding factor

CBF1 CRT/DRE-binding factor 1

cDNA Complementary Deoxyribonucleic acid
CP Coat protein gene

DAG Diacylglycerol

DREB Dehydration-responsive element-binding
FAO Food and Agriculture Organization
GB Glycinebetaine

Gus Bacterial B-glucuronidase

Hrs Hours

HSF Heat shock factor

IAA Indole-3-acetic acid

IBA Indole-3-butyric acid

InsP Inositol phosphate

Kan Kanamycin

LB Luria-Bertani

MAP Mitogen-activated protein

Mb Mega base

Mm Millimolar

MM Moneymaker

MRNA Messenge Ribonucleic acid

MS Murashige and Skoog

MSKC Murashige and Skoog with Kanamycin and Cefotaxime
MSI Membrane stability index

MTA Material Transfer agreement

NAA Naphthalene acetic acid

NOS Nopaline synthase

NPTII Neomycin phospho-transferase

NR Nitrate reductase

oD Optical density

PC Phosphatidylcholine



PEG Polyethylene glycol

Pl Phosphatidylinositol
PGRs Plant Growth Regulators
PLC Phospholipase C

Ptdins-PLC2  Phosphoinositide-specific phospholipase C
POD Peroxidase

QTL Quantitative trait loci

RF Relative mobilities

RG Rio Grande

Rif Rifampicin

RNA Ribonucleic acid

RNase A Ribonuclease

ROS Reactive oxygen species

Rpm Round per minute

RT-PCR Reverse transcription polymerase chain reaction
RWC Relative water content

SA Salicylic acid

SB Sodium Borate

SOD Superoxide dismutase

SOS Son of Sevenless

SSB Super Strain B

T-DNA Transfer Deoxyribonucleic acid
TEMED Tetramethylethylenediamine
TLCV Tomato leaf curl virus

TASS Type IV Secretion System

WB Washing buffer

X-Gluc 5-bromo-4-chloro-3-indolyl-p-glucuronide
YEB Yeast extract broth

UM Micrometer
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