
Biochemical and molecular genetic studies using SDS-protein,
isozymes and RAPD-PCR in some common bean (Phaseolus

vulgaris L.) cultivars

(Accepted: 16.06.2002)

Z. A. EI-Fiky(l). Mona H. Hussein(2). E. M. Mohamed(]) and H. A. Hussein(2)
(I)Department of Genetics. Fayoum Faculty of Agriculture. Cairo University. Fayoum, Egypt.

(2)Department of Genetics. Faculty of Agriculture. Cairo University. Giza. Egypt.
(3)Department of Chemistry. Faculty of Science. Tania University, Tania. Egypt.

ABSTRACT

SDS-protein and isozymes (esterase, glutamate oxaloacetate transminase, peroxidase and
polyphenol oxidase) banding patterns and RAPD-PCR markers were used to genetically identify
five Egyptian common bean (Phaseolus vulgaris L.) cultivars, which are grown in Egypt. The
results showed a wide range of variation in total protein content, isozyme activities and SDS
protein banding patterns. However, low levels in the banding patterns ofisozymes were observed.
For RAPD-PCR analysis, seven random arbitrary primers were used. Twenty-five cultivar-specific
markers (13 'positive and 12 negative) were detected indicating that they can be used as markers for
the five Phaseolus cultivars used in the present study. The phylogenetic relationships between the
five common bean cultivars were determined by RAPDistance software package, version 1.04. The
dendrogram tree showed that Coby and Samantha cultivars are very close (similarity of85.5%),
while Julia was genetically far from other cultivars (similarity of 75.5%). In conclusion: the
biochemical and molecular genetic analysis used in the present study successfully distinguished
among different common bean cultivars.
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INTRODUCTION

Common beans (Phaseolus vulgaris L.)
are usually harvested and stored as
seed. When this crop is tested

agronomically, or included in breeding
programs, the distinction and identity of
samples need to be established prior to
agronomic evaluation and breeding. Seed
morphology has traditionally formed the basis
for commercial grading, but morphological
differences are not always sufficient to
differentiate among closely related cultivars.
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Sister lines are particularly difficult to identify
correctly because of their common genetic
background. A relatively rapid and accurate
method of cultivar identification would benefit
breeding programs and facilitates classification
of seed samples for agronomic studies, seed
certification and germplasm management.

In Phaseolus vulgaris, (Bassiri and
Adams, 1978; Weeden, 1984; Jaaska and
Jaaska, 1988; Prestamo and Manzano, 1993;
Becerra-Velasquez and Gepts, 1994) used
isozyme activity levels and isozyme banding
patterns for the detection of genetic diversity




























