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ABSTRACT

RAPD fingerprints were performed on DNA extracted trom the
internal leaves of the offshoots of five date palm cultivars (Samanie,
Seaweae, Hyeane, Amhat and Zaghlool). Two random primers (OPC2
and OPD16) out of ten were selected on the basis of the number and
frequency of polymorphic bands produced. Distinguishable RAPD
fingerprints among the different varieties were obtainable if suitable
primers were used and PCR conditions were optimized. Genetic
relationships of the different cultivars and the efficiency of RAPD as a
simple molecular marker for cultivar identification are discussed.

Additional index words: Phoenix dactylifera L., PCR, cultivar
identification.

INTRODUCTION

Improvement of date palm is very difficult due to its long life
cycle, strongly heterozygous nature and impossibility to determine sex
at early stages of development (Moursy and Saker, 1996). Most of the
published studies on genetic characterization, detection of genetic
variations and gene mutation have concentrated on the variations in
chromosome numbers, isozyme polymorphism and biochemical
diversity. Unfortunately, palm chromosomes are numerous and small
and mitotic examination of tissue culture-derived palm plants are
unreliable (Corley et al., 1976).

Numerous publications have demonstrated the utility of RAPD
markers for the analysis of the genetic diversity among cultivars and
within plant populations, for instance Skrotch et al. (1992), Bagheri et
al. (1995) and Debener et al. (1996) in pea and rose.
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Employment of isozyme polymorphisms as descriptive markers
in date palm programs have been reported by many workers, among
them, AI-Jibouri and Adham (1990). They noticed marked
intercultivar but not intracultivar differences in a number of isozymes,
Rf values and intensity of banding. Genetic diversity of date palm
using isozyme polymorphisms as molecular markers was also reported
by Torres and AI-Jibouri (1989). In this context, Booij et al., (1995)
distinguished nine cultivars out of 13 palm cultivars using isozyme
polymorphisms. Various zygograms were obtained for five of the ten
enzymes tested.

Also, biochemical classification of date palm male cultivars has
been reported. Quafi et al., (1988) reported that flavonoids from acid
hydrolysates of palm leaves could be used in taxonomy and
classification of palm cultivars. They found that the presence of
individual flavonoids and their levels allowed cultivars to
distinguished from each others.

Recently, RAPD '(Random Amplified Polymorphic DNA)
fingerprints developed by Williams et al., (1990) showed several
advantages over the more traditional methods mentioned previously,
namely isozyme polymorphism and RFLP (restriction fragment length
polymorphism). Isozymes is limited to a number of genes coding for
soluble proteins, consequently they have limited power of
discrimination among cultivars and strains (Castiglione et aI., 1994).
Moreover, these methods are limited by environmental conditions.
RFLP technology has been till now the most frequently used tool to
evaluate DNA polymorphisms among cultivars. Its limitation is due to
complex methodology and radioactive needs, in addition to
micrograms of genomic DNA' required to perform RFLP
hybridization.

A glance at the potential applications of RAPD marker
technology reveals its importance as a powerful tool in genetics and
breeding which can play an important role in palm molecular biology.
In this connection, Shah et al., (1994) reported the utility ofRAPD
markers for the determination of genetic variations in oil palm.
Electrophoresis of the amplification products indicated that nine out of
20 primers were able to generate polymorphic products. Great
diversity was seen but no individual palm-specific band was observed.
Results of Fernandez and Tantaoui (1994) showed that random
amplification of polymorphic DNA (RAPD) of different Fusarium
oxysporium isolates is a promising tool for evaluating genetic
diversity within F. oxysporium populations associated with wilted date
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palm. Comiquel and Mercier (1994) also used RAPD as molecular
markers for cultivar identification.

The aim of this study was to optimize experimental conditions
for the generation of reproducible RAPD markers, which could be
used in cultivar identification, and determination of taxonomic and
genetic relationships of known and unknown Egyptian date palm
cultivars.

MATERIAL AND METHODS

Plant material: Offshoots of five date palm cultivars, namely
Zaghlool, Samanie, Hyeanee, Seaweae and Amhaat, grown in the
region of Giza govemorate, Egypt were used.

Isolation of genomic DNA: DNA isolation was performed using the
CTAB method of Doyle and Doyle (1990). One gram fresh weight
samples were ground to powder in liquid nitrogen with a prechilled
pestle and mortar, suspended in 5 ml preheated CTAB buffer, and
incubated at 65° C for 1hour with occasional shaking. The suspension
was then mixed with 1/3 volume of chloroform, mixed gently,
centrifuged and the upper phase was transferred to a new sterilized
tube. Extraction was repeated with an equal volume of chloroform.
The aqueous layer was transferred to a new tube, 2/3 volume of
isopropanol was added and DNA was either spooled using a Pasteur
pipette or sedimented by centrifugation. The pellet was washed
carefully twice with 70% ethanol, dried at room temperature and
resuspended in 0.5 ml TE buffer. DNA was purified by incubation of
the resuspended sample at 37° C for 30 min with RNAase (Boehringer
Mannheim). DNA concentration was determined by electrophoresis of
5 J..lIof sample along with serial dilutions of Lambda DNA in 0.8 %
agarose (Castiglione et al., 1993).

PCR amplification: Amplification was performed in 10J..lIreaction
mix containing 20 ng template DNA, 0.5 units Taq polymerase
(Promega), 200 J..lMeach ofdATP, dCTP, dGTP, dTTP, 10 P moles
random primer and appropriate amplification buffer. The mixture was
assembled on ice, and overlaid with a drop of mineral oil.
Amplification was performed for 45 cycles, using UNO thermal cycler
of Biometra as follows: One cycle at 92° C for 3 min and then 45
cycles at 92° C for 30 sec, 35°C for 60 sec and 72°C for 2 min (for
denaturation, annealing and extension, respectively). Reaction was
finally incubated at 72°C for 10 min and a further 10 min at 62°C.
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Electrophoresis: The amplification products were analyzed by
electrophoresis in 2% agarose in TAB buffer, stained with 0.2.J..lg/ml
ethidium bromide and photographed under DV light.

RESULTS AND DISCUSSION

The reproducibility of RAPD analysis is known to be highly
influenced by experimental conditions. It is therefore essential to
optimize the PCR conditions to obtain reproducible and interpretable
results before going on to routine analysis. The PCR conditions for
RAPD analysis were optimized by -investigating each factor
individually, including genomic DNA quality and concentrations,
primer annealing and extension temperatures and denaturation time
and temperature. The optimized conditions are detailed in Material
and Methods. It was found that genomic DNA extracted as described
here was found to be a good template for PCR amplification. The
quality of isolated DNA was also a good substrate for endonuclease
enzyme Hind HII EcoR I (Fig. 1). No clear differences in
amplification products were detected when template DNA from
different DNA preparations was used. However, treatments of DNA
with protease K gave sharp and clear amplification products,
compared with untreated DNA. This may have resulted from the
inactivation of endogenous endonucleases. Corniquel and Mercier

(1994) and Castiglione et al. (1993) also re~orted similar
observations. Annealing temperatures lower than 35 C led to the
generation of very crowded RAPD patterns, while higher annealing
temperatures gave insufficient amplification products. In this
connection, Castiglione et al. (1993) reported that an annealing
temperature of 30°C gave more polymorphic bands.

After optimization of the reaction conditions, polYffiorphisms
among the different cultivars were detected using the different random
primers. The RAPD analysis was performed on DNA extracted from
the internal leaves of the offshoots of the five date palm cultivars. Ten
random primers, namely (OPAl, OPA2, OPA9, OPC2, OPDI6,
OPD20, OPFI0, OPFI3, OPFI6, and OPF20) showed sufficient
amplification products (Table 1). Only two primers out of the tested
random primers (OPC2 and OPDI6) were selected on the basis of the
number and frequency of polymorphic bands produced. With these
two primers, 8 and 12polymorphic bands were recorded with OPC2
and OPDI6, respectively. The five date palm cultivars examined, can
be arranged into two main groups, as suggested previously based on
the results extracted from isozyme analysis (Fig.2-A& B). Table 2
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summarizes the results of amplification of DNA extracted from
different palm cultivars using the random primers OPC2 and OPD16.

To our knowledge, the results of the present study have produced
the first informative DNA-based markers for Egyptian date palm
cultivar identification. Also optimization of physical experimental
conditions ofPCR amplification are prerequisites for the performance
of RAPD analysis by an automated procedure, this increases the
reproducibility and efficiency of RAPD's as molecular markers. The
five date palm cultivars analyzed were selected from commercial palm
cultivars domesticated in Egypt. Although, ten random primers gave
sufficient amplification products, only two informative RAPD patterns
with sufficient polymorphism among the five date palm cultivars were
obtained with OPC2 and OPD16. The five date palm cultivars
examined, could be arranged into two main groups, as suggested
previously based on the author's results extracted from isozyme
analysis (unpublished data). It could be concluded that distinguishable
RAPD fingerprints among the different varieties were obtainable if
suitable primers were used and PCR conditions were optimized.
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Table 1. Random primers gave sufficient RAPD amplification
products with the different date palm cultivars.

Table 2. The two random primers that produced polymorphic bands
useful for identifying different date palm cultivars.
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Primer Sequence Total Number of
5\ 3\ number of polymorphic

bands bands
OPAl CAGGCCCTTC 8 --

OPA2 TGCCGAGCTG 7 I
OPA9 GGGTAACGCC 4 --

OPC2 GTGAGGCGTC 8 5
OPD16 AGGGCGTAAG 14 12
OPD20 ACCCGGTCAC 10 3
OPFIO GGAAGCTTGG 9 --

OPF13 GGCTGCAGAA 8 2
OPFI6 GGAGTACTGG 8 --

OPF20 GGTCTAGAGG 6 I

Total
Number of Size of Q) Q) Q) '0

Sequence number .2 c tU
0Q)

Primer polymorphic bands Amhat tU tU :ae Q)
5\ 3\ of >- tU 01)

bands (bp)
tU :c Q) tU

bands Cl) Cl) N

OPC2 GTGAGGCGTC 8 5 850 -- -- + + +
800 + + -- -- --
750 - -- + + +
650 + + -- - -
600 - -- + + +
550 -- -- + + +

OPD16 AGGGCGTAAG 14 12 2050 -- -- + + +
1550 -- -- + + +
1500 - - + + +
1450 + + -- - --
1400 + + -- -- --
1000 -- -- + + +
900 -- -- + + +
800 - -- + + +
750 - -- + + +
600 + + -- -- --
550 -- -- + + +
500 + + -- -- --
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Fig. Cl): DNA isolated from different date palm cultivars, from left to
right, Amhat, Hyeane and Zaghlool (A). DNA after purification
from RNA (B) and Hind 111/EcoR I digested DNA (C).
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Fig. (2): Gel electrophoresisofRAPD fingerprints of Amhat (lane 1),
Samanie (lane 2), Hyeane (lane 3), Seaweae (lane 4) and
Zaghlool (lane 5), obtained with the primers OPC2 (A) and
OPD16 (B). Marker is shown at the right of figure in bp. .
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