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Abstract

The work presented in this paper resides in electrophoretic Key words

analysis of proteins extracted from seeds of several Romanian tomato
varieties. The protein profiles of tomato seeds were obtained by Sodium tomato varieties, protein

Dodecyl Sulfate - Polyacrylamide Gel Electrophoresis (SDS-PAGE) method profiles, SDS-PAGE,
using 2 variants of extraction solution in order to obtain a wider viewing of extraction solution,
tomato seed protein subunits. Analysis of protein patterns of 12 different homogeneity, protein

samples showed no significant qualitative differences between genotypes. subunits
Four varieties showed a higher number of bands (Pontica, Carisma, Siriana

and Coralina). Both extraction methods have led to the development of

several bands located between 3 kDa and 142 kDa in most genotypes. Small
quantitative differences were observed in the level of 90 kDa and 41 kDa

using the first version of solution extraction compared to the second one.

Anyway, a high level of homogeneity was detected with both methods used.

Therefore these varieties should be studied also at the level of DNA.

Seed protein analysis are very useful for differentiating
and characterizing the studied ecotypes (1), in selection
of parental material for hybridization, cultivar purity
testing, explanation of phylogeny and taxonomy
relations among different genus and species, F1 hybrid
purity testing (2), differentiation among species,
cultivars and androgenetic lines (3, 4, 5, 6, 7, 8, 9, 10),
variety identification and genetic purity control of
species.

The electrophoretic protein profiles and their high
stability and independence of the ecological conditions
could be used as genotype markers (11, 12, 13). These
genetic markers are widely used also as tools for the
identification and estimation of the quantitative traits in
plant resources, resistant to disease and environmental
stress conditions, and other desirable agronomic traits
(14).

The aim of this work was assessment of genetic
variability in some tomato varieties of native
collection, based on seed protein patterns obtained by
testing two protocols of work.

The proposed theme and overall results will allow a
deeper view of local germplasm of tomato, especially
as a matter of great theoretical and practical
importance, namely the genetic diversity of tomato.

Material and Method

The biological material from Lycopersicon
esculentum Mill species (seeds) was obtained from
Romanian research institutes (ICDLF Vidra, SCDL

Buzau). 12 varieties of tomatoes were analyzed in the
University of Agricultural Sciences and Veterinary
Medicine of Banat from Timisoara regarding their
SDS-PAGE profiles. Varieties are shown below (table
no.1).

Protein extraction:
exact quantity of each seed was homogenized in
electric mixer and proteins were extracted in one
fraction using procedure A described by S. Doonan
(1996), modified by G.D. Efremov (1998). Powdered
seed was immersed in buffer (0,0625 M TRIS-HCI (pH
6.8), 2% (W/V) SDS, 5% (V/V) B-mercaptoethanol,
10% (W/V) glycerol and 0,002% (W/V) bromphenol
blue) in proportion 1:2,5. The seed samples were
homogenized by vigorous vortexing, kept at room
temperature for 2 hours, and denaturized at 95°C for 2
minutes. After this treatment the samples were
centrifuged at 13.000 rpm for 10 minutes, and the
supernatant was used for electrophoretic analysis.

another exact quantity of each seed was
homogenized in electric mixer and proteins were
extracted using the extraction procedure B, where
extraction solution was prepared immediately before
use from 4,25 ml stock solution for extraction, 0,75 ml
2-mercaptoethanol and distilled water to 10 ml. The
extraction stock solution contains: 6,25 ml 1 M Tris
HCI buffer, pH 6,8, 12 ml of distilled water, 2 g SDS,
10 mg Bromphenol Blue, 10 ml glycerol. The seed
samples were homogenized by vigorous vortexing,
kept at room temperature for 2 hours, and denaturized
at 100°C for 10 minutes. After this treatment the
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samples were cooled at 30°C-24°C and centrifuged at
13.000 rpm for 10 minutes, and the supernatant was

used for electrophoretic analysis.

Table 1

Tomato varieties studied

Variety

Provenance

Pontica

ICDLF Vidra

Vidra 533

ICDLF Vidra

Vipon

ICDLF Vidra

Viorica

ICDLF Vidra

Carisma

SCDL Buzau

Siriana

SCDL Buzau

Coralina

SCDL Buzau

Darsirius

SCDL Buzau

Buzau 47

SCDL Buzau

Buzau 4

SCDL Buzau

Buzau 22

SCDL Buzau

| |
I E BN I EN IS IS P P

Buzau 1600

SCDL Buzau

The Poliacrylamide Gel was composed of a
resolving gel with an acrylamide concentration of 10%
and pH 8,8 and a stacking gel with an acrylamide
concentration of 3% and pH 6,8. The running buffer
(pH 8,3) contained Glycine, TRIS-base, SDS and
distilled water.

For the electrophoretic separation, 7uL of the
samples were applied in different lanes of the gel. The
same volume of protein marker was applied in a
separate lane of the gel, in order to allow the estimation
of the molecular masses of the separated proteins.

After protein migration through the gel, the
gel was fixed in 15% trichloroacetic acid solution and
was stained in staining solution containing
trichloroacetic acid solution, ethanol, glacial acetic acid
and Coomassie Brilliant Blue (F. FURDI, Use of
molecular markers in selection for protein content and
technological quality of wheat, PhD thesis, USAMVB
Timisoara, 2009). The excess of migration dye was
removed rinsing the gel with distilled water. The gel
was visualized and photographed in white light.

Results obtained

Two methods of protein extraction from seeds
were tried in order to obtain a wider viewing of tomato
seed protein subunits.

After image processing and data analysis
using Photo-CaptMw program, was observed that both
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extraction methods have led to the development of
several bands located between 3 kDa and 142 kDa in
most genotypes. When the first variant of protein
extraction (A) was used, the tomato patterns showed
some protein subunits in the area of 45 kDa and 57-90
kDa that were not visible when the second procedure
for extraction (B) was used. At the same time, subunits
that didn’t appear after extraction by procedure A were
present in the area of 94-96 kDa, 46-55 kDa and 3-10
kDa, after extraction by procedure B (fig. 1).

Accuracy of the second protocol of work
appear to be better than the first version of the
extraction. Protein subunits appear more clearly in the
area of 94-150 kDa, 3-55 kDa. Using the first method,
protein subunits appeared clearer at the molecular level
of 90 kDa.

Analysis of SDS-PAGE electropherograms
showed no significant qualitative differences between
seed protein profiles. A weak polymorphism in SDS-
PAGE banding patterns of L. esculentum Mill. varieties
was detected with both methods used. Four varieties
showed a higher number of bands (Pontica, Carisma,
Siriana and Coralina). Additional bands were scored
with an arrow in figure 1 and in figure 2.

Small quantitative differences were observed
in the level of 90 kDa and 41 kDa using the first
version of solution extraction compared to the second
one.
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Fig. 1. SDS-PAGE protein patterns of some Romanian tomato varieties using two procedures (A&B) (M=Protein
Marker, 1=Pontica, 2=Vidra 533, 3=Vipon, 4=Viorica, 5= Carisma, 6= Siriana)
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Fig. 2 SDS-PAGE protein patterns of some Romanian tomato varieties using two procedures (A & B) (M=Protein
Marker, 7=Coralina, 8=Darsirius, 9=Buzau 47, 10= Buzau 4, 11= Buzau 22, 12= Buzau 1600)
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Conclusions

In this study can be oserved an extensive
homogeneity of Romanian varieties of tomatoes
analyzed. The conclusion is that the seed protein
polymorphism in the best-known varieties of this
species in our country has been shown to be very low
at this level. Therefore these varieties should be studied
also at the level of DNA by PCR technique, using
different DNA markers.

Acknowledgement

This work was published during the project
“POSTDOCTORAL SCHOOL OF AGRICULTURE
AND VETERINARY MEDICINE",
POSDRU/89/1.5/S/62371, co-financed by the
European Social Fund through the Sectorial
Operational Program for the Human
Resources Development 2007-2013.

Romanian tomato seeds were obtained through the
kindness of Mrs. Burnichi Floarea from SCDL Buzau
and Mrs. Dumitru Maria from ICDLF Vidra. I present
them my thanks this way.

Bibliography

1.Mennella G., Onofaro S.V., D’alessandro A.,
Coppola R., Poma 1., 2001, Tomato Ecotype
Characterization by  Anionic Exchange High
Performance Liquid Chromatography Analysis of
Endosperm Seed Proteins, Acta. Hort., 546, 453- 457.
2.Markova M., Stoilova Ts., 2003, Biochemical
Markers for Genetic Identification of Tomato
(Lycopersicon esculentum Mill.), Soil Science
Agrochemistry and Ecology, Sofia, XXXVIII, 1, 39-
44. (Biohimiadni Markeri za Genetidnata Identifikaciy
na Domati (Lycopersicon esculentum Mill.).
Po~voznanie Agrohimiy i Ekologiy, Sofiy, XXXVIII,
1, 39-44.

3.Kononkov P.F., Degtyrenko L.V., Odinstova T.I.,
1987, Identification of Cucurbitaceae Species and
Varieties by Electrophoresis of Cucurbitin, III
International Symposium ISTA, Leningrad, USSR:
249-256.

136

4. Smith J.S.C., Smith O.S., 1992, Fingerprinting Crop
Varieties, Advances in Agronomy, 47, 85-140.
5Dinelli G., Bonetti A., 1992, Capillary
Electrophoresis as an Identification Tool in Phaseolus
vulgaris L. cultivars, Seed Sci. Technol., 20, 241-249.
6.Cook R.J., 1995, Varietal Identification of Crop
Plants. New diagnostics in crop sciences eds., Skerritt
JH. and Appels R. CAB INTERNATIONAL,
Wallingford, UK, 33-63.

7.Mennella G., Bianchi M., Onofaro Sanaja’v., Tonini
A., Magnifico V., 1995, Biochemical and Morpho-
Phisiological Characterization of Brassica oleracea L.
cultivar, Sementi Elette, 6, 9-16. (Caratterizzazione
Biochimica e Morfo-Fisiologica di Cultivar di Brassica
oleracea L. Sementi Elette, 6, 9-16).

8.Mennella G., Iori A., Onofaro Sanaja’v., Magnifico
V., 1996, Broccoli and Cauliflower Cultivar
Identification Through IE HPLC Seed Protein
Analysis, Acta. Hort., 407, 115-121.

9.Mennella G., D’alessandro A., Onofaro Sanaja V.,
Magnifico V., 1998, Biochemical Characterization of
Tomato San Marzano Through Electrophoresis and
Chromatography Technique, Italus Hortus, 4, 36-41.
(Caracterizzazione Biochimica di Pomodro San
Marzano Mediante Techniche Electroforetiche e
Cromatografiche. Italus Hortus, 4, 36-41.

10.Mennella G., Onofaro Sanaja V., Tonnini A.,
Magnifico V., 1999, Seed Storage Protein
Characterization of Solanum Species and of Cultivars
and Androgenetic Lines of S. melanogena L. by SDS-
PAGE and AE-HPLC, Seed Sci. Technol., 27, 23-35.
11.Sullivan G., Freytag G., 1986, Interspecific
Compatibility’s on Bean by Seed Protein
Electrophoresis, Euphytica, 35, 201-211.

12.Lioi L., 1991, Electrophoretic Variation and
Geographic Distraction of the Seed Protein in
Cultivated Common Bean, J. Genet. Breed., 45, 97-
102.

13.Stoyanova M., Ivanov P., Penchev E., 1992,
Electrophoretic Criteria for Protein in Seeds of Bean
Cultivars, Genetics and Breeding, 25, 28-36.
14.Zlokolica M., Milodeviii M., Nikolin Z., Graovac.
M., 1997, The Use of Genetic Markers for the
Identification and Estimation of Vegetable Plant
Species, Acta. Hort., 462, 75-81.



