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Abstract

Gene transfer is the process by which a piece of foreign DNA containing a new gene or a new combination of genes is artificially
inserted into a creature’s genome using laboratory techniques. An important part of plant biotechnology is the cultivation
of tissues and organs in the environment in vitro, and it has various applications, including the cultivation and regeneration
of transgenic plants in the laboratory environment. Tomatoes have been important in various food, economic and scientific
aspects. Due to the sensitivity of tomatoes to biological stresses, different genes have been transferred to improve its resistance.

Numerous growth regulators, including BAP (artificial cytokine hormones), are used in tissue culture, and several studies have

shown that after gene transfer, its use in tomato tissue culture has improved the percentage of micro-regeneration.
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Abbreviations: IAA: Indole-3-Acetic Acid; BAP:
6-Benzylaminopurine; NAA: Naphthyl Acetic Acid

Introduction

Human life has been largely affected by three factors:
food shortages, health problems, and environmental issues.
Various biological and non-biological stresses in field
conditions reduce plant yields by up to 50% [1]. Among non-
existenttensions, salinity stress has the mostsevere impacton
the environment, covering more than 800 million hectares of
the world’s land [2] and about 15 million hectares of Iranian
land, or 10% of the country’s land area [3] is affected. The
rapid growth of the world’s population and the urgent need
for food have made the improvement of salinity-resistant
plants an important global priority [2]. The most appropriate
way to deal with these problems is to use new technologies
[4]. Contrary to traditional approaches to agricultural and
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health issues, the use of genetic engineering methods today
has made it possible to shorten the long-term period of
plant breeding to make these programs more targeted. In
conventional modification, which transmits a large number
of specific and non-specific genes to the recipient, genetic
engineering transfers only a small block of the desired
genes to the target through various methods, including
agrobacterium [5]. Recombinant DNA technology plays a
key role in improving health by producing new vaccines and
medications. This technology creates new opportunities for
innovation to generate a wide range of therapeutic products
with immediate impact on medical genetics and biologic
drugs with modification of microorganisms, animals and
plants [6].

Biological stress is one of the leading causes of declining

crop yields worldwide, leading to reduced yields and most
important crop plants by more than 50 percent [7,8].
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Tomatoes serve as a model for the introduction of important
crop genes in bipedal crops, the production of oral vaccines,
and the production of affordable drugs [9]. It is the second
most important potato crop in the world [10]. According to
FAOSTAT, global production of this product in 2009 was about
152 million tons of fresh fruit [11]. Due to the sensitivity
of this crop to biological stresses, including salinity, it is
sensitive. Due to the high extent of saline soils in Iran,
cloning, identification, introduction of genes and production
of salinity-resistant transgenic plants are essential. lonic
pumps play an important role in the salt tolerance inside
vacuoles. In fact, the difference in the relative ability of plants
to transport and move ions from cell membranes, especially
vacuole membranes, is the basis of plant differences in salt
tolerance [12]. One of these ion pumps in the tonoplast is the
pyro phosphatase pump, which is encoded by the vacuole
pyrophosphate gene (AVP1). This gene encodes a single-
unit vacuole protein pump that generates an electrochemical
slope by transferring and collecting H+ inside the vacuole
[13] and can be used as a candidate gene for tomato transfer.
Studies have shown that the Hv TIP2, 3 genes in the resistant
cultivar of barley shows an increase in salinity stress and this
gene can be studied to create resistance in susceptible plants
[14].

In vitro culture is commercially important because it
allows for rapid growth and high quality in plants, and is
a good tool for achieving goals that are difficult to achieve
in natural growing conditions [15]. So far, many studies
have been conducted on the regeneration of tomato plants
through tissue culture techniques [16,17]. Studies have
shown that the use of growth regulators usually plays an
important role in plant regeneration. IAA and BAP have been
the most common regulators of growth in tomato tissue
culture, and the combination of the two has improved the
regeneration of tomato micronutrients [18,19]. BAP plays
an important role in the regeneration of the mint family
of plants, and has been reported to be suitable in the MS
culture medium with 1 mg /1 BAP for propagation of Mentha
piperita L (Miranha piperita L) [20]. Studies have shown
that BAP has been more effective in microbial growth in
bean glass (Phaseolus vulgaris) than other cytokines [21].
The 4-micromolecular growth factor BAP was reported
in combination with 1 micromolar IAA [22]. BAP has been
shown to play an important role in tomato regeneration
[23], with a higher regeneration rate in cotyledon specimens
than in hypoxyl [5]. The superior reaction of the cotyledon
micronutrient to the hypoxyl ratio can be attributed to the
high concentrations of endogenous auxin hormone in the
cotyledon and its interaction on the micronutrient [24] or
the greater organogenic potential of this micronutrient. He
attributed the surface level to cotyledons [25]. A study by
Bin, et al. [26] showed that a certain concentration of BAP
and NAA can maximize branching and rooting in Japanese
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cucumber hybrids. Another study showed that all tomato
specimens showed a significant response to the presence of
BAP. The best leaf regeneration (100%) in MS was obtained
with BAP (2 mg / L) + IAA (0.1 mg / L), the best medium for
maximum branch length in the presence of BAP (3 and 2 mg
/L) +1AA (0.1). mg / L) were for hypocotyl (45 mm) and leaf
(40.40 mm), respectively [9,27,28].

Conclusion

The transfer of genes that cause resistance to biological
stress in tomatoes can be a way to overcome the plant’s
susceptibility to stress. One of the effective engineering
strategies of ion pumps located in the vacuole membrane
is through genetic engineering and gene transfer. The use
of growth regulators such as BAP will be very effective in
increasing the regeneration of tomatoes in tissue culture.
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