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Abstract: The aim of this study 15 to optimise the appropriate conditions to initiate the callus and determine the
phenotypic and genotypic vanation of the somaclones of L. peruvianum derived from callus. On the basis of
the results one can conclude that the medium hormonal content has significant influence on the initiation of
L. peruvianum callus and the cotyledone explants are most useful for this. The optimal medium to initiate the
L. peruvianum callus cultures is MS enriched with 2 mgedm™ naphtyl-1-acetic acid (NAA) and 1 mgedm™
benzylamimopurine (BAP). Explants placed on the medium mentioned above gave the highest mass of the callus
on average. The addition of BAP cytokinin to initiating medium stimulated the process of organogenesis.
Whereas the process of rhizogenesis was observed in the media with the addition of auxins. The ISSR-PCR
method applied in this study allowed to identify the differences among the somaclones derived from callus.
Such differences can indicate the presence of the genetically determined somaclonal variation. Each tomato
somaclone differed from the other in the DNA bands pattern visible on the electrophoregrams. The somaclones

obtained from L. peruvianum were similar to each other in 9.1 to 66.7 %.
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INTRODUCTION

The genetic umfication of varieties of numerous
species of cultivated plants comprises one of the principal
reasons for the lowered breeding progress and a lack of
new material for breeding. In this situation, a search for
sources of genetic variability of economically unportant
traits, as well as their comprehensive examination is
becoming a necessity. One of the methods of searching
for new imtial materials consists of mducing somaclonal
variation caused by plant regeneration m in viire
cultures [1].

There are many sources of somaclonal variability.
An especially large frequency of this type of changes
1s observed in callus cultures and clones obtained from
Karp [2]; and Peschke and Phllips [3]. Its appearance is
also to a considerable degree affected by the explant
used, age of culture, hormonal composition of the medium
used for callus mitiation and plant regeneration, as well as
conditions m which the culture was maintained.

In the light of the studies conducted hitherto the
somaclonal variability iz considered a
phenomenon, principally in resistance breeding. In
plants 1t may constitute a source of genes responsible
for the resistance to diseases and pests, for tolerance
to herbicides and unfavourable environmental factors.
Moreover, among the somaclones obtained one may

desirable

search for morphologic changes in valuable plants,
principally in horticultural breeding [4].

The changes observed in in vitro cultures are often
of a physiological character [5] and differentiating
them from those determined genetically (spontaneous
mutations) is impossible at the culture stage. However,
the character of the variability observed m in vitro
cultures may be determined by various methods. For
the determination of the character of somaclonal
variability Smulders et al. [6] proposes cytological
methods, which render possible a precise identification
of the type of chromosome aberrations created. For
the evaluation of the genome size of plants regenerated
on in vitro cultures the method of flow cytometry is
useful [7]. However, among the methods most often
used for the determination of somaclonal variability
one should mention the RFLP method (polymorphism of
the restriction fragments length), the RAPD-PCR method
(randomly amplified DNA pelymorphism) and recently
the most popular, the ISSR-PCR technique. The essence
of this method lies in the determination of differences
in the length of DNA fragments contained between
microsatellite sequences and amplified by the PCR
techmque [8].

The presented studies aimed at separating callus
cultures of the L. peruvianum line, their regeneration
and determination of phenotypic and genetic differences,
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the latter on the DNA level using the ISSR-PCR
techmique.

MATERIAL AND METHODS

The clones of tomato L. peruviamum were obtained
from a callus tissue grown on cotyledons of 10-day-old
seedlings. The seeds of line LA 0462, chosen for the
experiment, originated from Chile, from the vicinity of
Sabraya, Tarapaca and were obtained from Tomato
Genetic Centre gene bank, California. Before germination,
the seeds were disinfected twice. The first time - for 70
min, 1n a 0.1% solution of NaOCl, the second time - for
1 min, ina 5 mM » dm ™ solution of CaSQ,, after rinsing in
distilled water for 30 min. Next, the seeds were placed in
100 mL Erlenmayer flasks (3 per flask). Each of them
contained 20 mL of medium M3 [9]. The germination was
conducted at a temperature of 24°C in wiute light 40 PAR
(MEm~ s forl6h

The callus tissue was induced on a MS medium
supplemented with auxin TAA or NAA, in combination
with cytokine BAP or without it (Table 1), in light or in
darkness. The callus initiation was accompanied by a
process of spontanecus organogenesis (photo 1, 2, 3
and 4). The greatest number of shoots was obtained on
mediums containing 1 or 2 mgedm ™~ of IAA. In the case
of the remaimng mediums, the callus forming on
cotyledons as a rule showed no totipotent properties.
During the subsequent stage of studies as explants
were used shoots, roots or callus fragments, generated
on a MS medium supplemented with 0.3 mgedm ™ IAA
and 3.0 mgedm™ BAP in temperature and light conditions
analogous to that applied mn the germmation phase. Plants
maintained on a MS medium containing no growth
regulators were treated as control. Tn total, from all the
experimental combinations (mediums for callus induction)
7 L. peruvianum clones were selected Clones S1, 53 and

Table 2: TSR primers used in the present study

Table 1: Media composition for initiating callus cultures of I. peruviariam

Auxin Quantity [mgsdm] Cytokinin Quantity [mgsdm]
TAA 1 BAP 1

TAA 2 BAP 1

NAA 1 BAP 1

NAA 2 BAP 1

TAA 1

TAA 2

NAA 1

NAA 2

Control - MS without plant growth regulators

35 comprised plants regenerated from a callus tissue
grown on cotyledons on a MS medium supplemented
with 1 mgedm™ of TAA and BAP; 82 and S6 - plants
regenerated from a callus grown on a medium
supplemented with 2 mgedm ™ TAA and 1 mgedm™ BAP;
S4 - plants obtained from a callus grown on cotyledons
on a M3 medium supplemented with 1 mgsdm™ TAA.
Clones S5 and S6 came from a callus induced in darkness,
while the remammg lines - from a callus induced in
light.

The measurements covered only the
height of plants, the number of side shoots (coefficient
of multiplication) and roots formed, as well as their
length. On this basis phenotypic differences were
determined within the selected . peruvianum lines
and between them. On the DNA level the differences
between lines and the control forms were determined
using TSSR markers. DNA was isolated from plantlets,
using the Genomic DNA Prep Plus (A& A Biotechnology)
kit. Sequences of genomic DNA, contained between
microsatellite sequences characterized by a different
length and different composition of the repeated
motive, subjected to a molecular analysis. The
DNA amplification was conducted according to the
method described by Ziétkiewicz et al. [10]. Twenty one
primers were used, with sequences given in Table 2.

biometric

WEre

Primer No. Sequence (5° - 37) Melting temperature (T},) Anneling temperature (T,)
802 (AG)T 50°C 48°C
805 ARG 52°C 50°C
812 (GA)XC 52°C 50°C
825 (AC):T 50°C 48°C
833 (GT),YC 35°C 53°C
840 (GA)GT 50°C 48°C
841 (GA)AT 50°C 48°C
848 (CA)GC 55°C 53°C
851 (GT:CG 55°C 53°C
859 (GT)YC 55°C 53°C

51






