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Abstract. Mini tomato cv. Micro-Tom is a plant favored by researchers because it has a short
life cycle and small in size so that it becomes a practical plant and is suitable for representing
research on tomato plants or other plants of the Solanaceae family. Unlike ordinary tomato
plants which are large, take up space to grow, and sometimes have a long life cycle, making
ordinary tomato plants a plant that is not so easy to handle. For that reason, the mini tomato is
now described as a laboratory tomato. The aim of research is prepared mini tomato for
genomic study. The research was conducted at Politeknik Negeri Lampung Tissue Culture
Laboratory from April to September 2020. The material used for this research was mini tomato
seeds. The explants used for the multiplication in this study were the cotyledons. These studies
used macro elements, microelements, tomato vitamins, CaCl,, and FeSO,. EDTA to make
Murashige and Skoog (MS) media, co-cultivation media, and callus induction media, shoot
induction media, and root induction media for generated tomato plants. We successfully
developed a mini tomato until final root induction. The result of these studies will use for
genomic study (next research).

1. Introduction

Plant tissue culture is a method or technique forisolating plant tissues, organs, cells, and protoplasts,
making explants, and growing them in aseptic growth media so that these explants can grow and
develop, organize and become perfect plants [1]. In tissue culture, various types of plants can be
developed, one of which is Micro-Tom or better known as mini oriental tomatoes. The Micro-Tom
mini tomato cultivar, which is produced by crossing the basket Florida cultivar and the Ohio 4013-3
cultivar. Mini tomato is not only an ideal home or garden plant for home gardening, but also a very
important cultivar model for genomics and proteomics research with several advantages such as
short/stunted size, short life cycle, easy fruit setting, fast-growing, and can grow under high-density
fluorescent light [2]. According to [3], ripe fruit can be harvested immediately within 70-90 days after
sowing. The appearance of the dwarf Micro-Tom about 10-20 cm in height and other advantages as
mentioned above are thought to be because the Micro-Tom has several special mutations. The most
widely known mutation alleles dwarf (d), brassinosteroid (BR)-associated with mutations responsible
for plant small size, and self-pruning (sp), responsible for the appearance in Micro-Tom growth [4].
Miniature (min), this allele is thought to have contributed to the formation of small micro-tom plant
sizes [5][6]. The aim of our study is to make effectively method for mini tomato in-vitro culture.

2. Method
This research was conducted at Tissue Culture Laboratory Politeknik Negeri Lampung from April to
September 2020. The materials used for this research were Micro-Tom tomato seeds and other
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chemicals in tissue culture techniques. These studies used macro elements, microelements, tomato
vitamins, CaCl,, and FeSO,. EDTA to make Murashige and Skoog (MS) media, co-cultivation media,
and callus induction media, shoot induction media, and root induction media for generated tomato
plants (Micro-Tom). The in-vitro techniques is explained in Figure 1.Micro-Tom (Solanum
Lycopersicum cv ‘Micro-Tom’) was used as a model cultivar for tomato research in this study because
it has some advantages such as small size, short life cycle, easy fruit setting, easy of growth, and
capacity to grow under fluorescent lights at a high intensity.

Sowing sterilized seeds ( e
I 7-10 days @ ‘3

: , ,ll | | " : Candidate of Transgenic plants

—

Callus induction 2 weeks Shoot induction 3 weeks

Figure 1. The in-vitro techniques of mini tomato cv. Micro-Tom [1].

3. Result and Discussion
The initial stage of the in-vitro culture on mini tomatoes in this study was seed sterilization. The seeds
were wrapped in tile cloth, then soaked in a disinfectant solution (sulfactari and NaClO) 10% for 45
minutes. Furthermore, the seeds are soaked in 96% ethanol solution for 2 minutes and at the final
stage, the seeds are soaked in sterile water for 16 hours. The Transfer of seeds in sterile water is
carried out in a laminar airflow cabinet. The results showed that this sterilization method was very
effective in suppressing contaminants from fungi and bacteria. After the seeds were stored in the
incubator for 16 hours, then the sterilized seeds were sown on MS0O media. The seeding is done in a
cabinet (laminar cupboard) to prevent contaminants. Mini tomato seeds will grow (germinate) for 7-14
days after sowing in an incubation room where temperature and humidity are maintained. During
germination, the mini tomatoes will appear cotyledons first (Figure 2). The cotyledons were cut into
two parts for transfer to the new MS media. Callus transfer activities are carried out in laminar
cabinets to prevent contamination. Every two weeks, a mini tomato callus was cut and transferred to
the callus induction medium. Then transferred to root induction media when roots have grown (Figure
3). The final stage of this mini tomato in-vitro process is acclimatization.

The ripening process of ‘Micro-Tom’ fruit is divided into four stages: mature green fruit stage (30-
33 Day Post Anthesis (DPA)); yellow fruit stage (32-33 DPA); orange fruit stage (33-35 DPA); and
red fruit stage (41-45 DPA) [7]. We successfully developed of Micro-Tom until the root induction
stage. We will use this tomato for genomic study in the next research (DNA extraction, PCR, etc).
Research of lipocalin proteins in tomato Micro-Tom [8] suggested that lipocalin S/7T/Ls and SICHL
genes have a function for heat and oxidative stresses. The cytological analyses of lipocalin indicated
that the overly expressed lipocalin gene can expand pericarp cells, meaning that the lipocalin gene
contributes to increasing fruit growth relative to fruit set and during fruit maturation. This research
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reveals the key role of lipocalin in regulating fruit development [9]. The results of this study were
suggested that mini tomato can used for genomic study such as DNA analyses and proteomic analyses.

Figure 2. Sterilization and germination of Micro-Tom. A. Sterilization of seeds, B. Media of
germination, C. Sowing of Micro-Tom seeds.

Figure 3. The development of Micro-Tom from callus induction to final root induction.
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4. Conclusion
We successfully developed a mini tomato until final root induction. The result of these studies will use
for genomic study (next research).
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