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Abstract: Genomic DNA and RNA were extracted, measured and used as template to detect genetic
relationship and similarities among four known females [Sakkoty, Malkabi, Bartamoda and Dagana cultivars]
and three unknown males of Egyptian date palm based on DNA and RNA technology. Differential display
technique using specific primers for ribosomal RNA genes and RAPD molecular markers were extensively used
in this  study. The percentages  genetic similarity between Egyptian males by females was analyzed at the DNA
level by polymerase chain reaction (PCR) using random primers to detect genetic similarity. RAPD technique
was applied using five primers of 10 mer and one primers of 20 mer. The results showed that the highest
similarities percentages in the mains of similarity were 91.2, 86.5, 81.2 and 79.0 with males 1, 2 and 3 are
genetically closely related to Malkabi, Bartamoda, Sakkoty and Dagana cultivars respectively. Differential
display results obtained by the primers specific for 18s r RNA gene showed no difference between the tested
varieties [females and males]. Whenever, the primer specific for ITS region grouped the 7 varieties into two
groups. Group one included by varieties 3, 7, 2 and 1 but group two included varieties 6, 4 and 5. Also, the
results showed that differential display and RAPD analysis provided a rapid and effective method to detect the
genetic relationship and similarities betweenfour males and females of Egyptian date palm. In addition Sakkoty
and Malkabi cultivars gave the highest moisture content percentage in the second season. Malkabi cultivars
gave the highest total soluble solids followed by sakkoty cultivar, while, Bartamoda cultivar gave the highest
total and reducing sugars percentage followed by Sakkoty cultivars.
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INTRODUCTION

Date palm (Phoenix dactylifera L.), a long-living
monocotyledon plant is of economic importance in Egypt
and all North Africa. It presents a source of income to
Oases inhabitants and creates favorable conditions for
improving secondary crop culture like Barley, Alfalfa and
Clover as forage. 

Most   genetic   diversity   studies  in  plants  has
been using isozymes as markers, because isozymes
require  relatively  lower  cost compared to other
molecular markers, such as RFLP or RAPD. Using
isozymes   with   its   co-dominance  inheritance  also
make  it  is  possible  to  detect heterozygous
individuals [1]. Using isozymes, however, has disadvantage
of  understanding  the  amount  of genetic variation
present  in  a  natural  population[2],  because isozymes
loci  can  only  represents  a small portion of the total
plant   genome.   Other   molecular  markers,  especially

the one employing DNA can show much more variation
in the genome. 

The recently developed techniques, based on the
polymerase chain reaction (PCR), offer a new tool for
construction of linkage maps. The arbitrarily primed PCR
[AP-PCR][3] as well as the random amplified polymorphic
DNA (RAPD) technique [5] utilizes arbitrary primers for
the amplification of template DNA. The (RAPD)
technique utilizes decamer primer arbitrary sequence with
a GC content < 50%. As time consuming and expensive
synthesis  of special primers can be avoided, a set of
commercially available primers can be used for different
species [7] . The use of arbitrary primers for evolution
studies and linkage analysis has been found effective in
several plant species [8,9].

RNA fingerprinting using arbitrarily primed PCR
(RAP)[4] and a similar method[10] allow the semi
quantitative simultaneous comparison of the abundances
of several hundred randomly sampled RNAs. In RAP
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first-strand cDNA synthesis  by reverse transcriptase is
initiated from an arbitrarily chosen primer at sites in the
RNA that best match the primer. Second-strand synthesis
is initiated by extension of the same arbitrary primer at
sites of adequate match on the first-strand cDNA product
by using Taq polymerase. The products  of cDNA
synthesis are  then amplified by PCR and displayed on a
gel as a fingerprint representing between 10 and 50
RNAs, depending on the choice of arbitrary primer. Any
differences in the pattern produced by a primer in
different RNA populations reflect abundance differences
in individual RNAs. Many fingerprints can be displayed
on a single gel, allowing the simultaneous comparison of
abundances for several hundred RNAs. In other studies,
RNA fingerprinting has been used to identify transcripts
that are aberrantly regulated in human tumors [11,12],
differentially expressed during mouse brain
development[14] or differentially expressed during
peroxide stress in Salmonella [13]. As we demonstrate in
this  study, RAP fingerprinting can be used to differentiate
RNAs from different plant materials  even these plant
materials taken from very closely plant verities. 

Genetic diversity among 13 different cultivars of date
palm (Phoenix dactylifera L.) of Saudi Arabia was studied
using random amplified polymorphic DNA (RAPD)
markers. The results of the analysis can be used for the
selection of possible parents to generate a mapping
population. The variation detected among the closely
related genotypes indicates the efficiency of RAPD
markers over the morphological and isozyme markers for
the identification and construction of genetic linkage
maps[15,16].

The objectives of the present study were to identify
unknown males of Egyptian date palm through known
females varieties then used that results in breeding
programmer and improving physical and chemical fruit
characteristics. 

MATERIALS AND METHODS

Plant materials: Leaves of Date palm were collected
from Aswan , Egypt. Date palm studied included: seven
samples four known females (Sakkoty, Malkabi,
Bartamoda and Dagana cultivars) and three unknown
males.

Extraction of DNA and RNA:
DNA extraction: DNA was extracted from fresh
materials according to modified mini-prep CTAB
method[17]. About 0.5 g leaf tissue was put into mortar in
liquid nitrogen before ground to a fine powder using
disposable plastic grinders. The powder was then mixed
to homogenous slurry with 100-µl-extraction buffer (100
mM Tris-HCl pH 8.0, 20 mM Na2EDTA, 1.4 M NaCl,
2%  w/v  CTAB,  0.2%  v/v  2-mercaptoethanol)   while

Table 1: The sequence of the primers used and its annealing
temperatures.

Primer Sequence 5`- 3` Annealing Tm °C / Sec
1 ATG CCC CTG T 30/30
2 GAA TGC GAC G 40/30
3 AGG CCC CTG T 30/30
4 AAA GCT GCG G 30/30
5 ACC GCC GAA G 30/30
6 CAG GCC CTT CCA GCA CCC AC 54/30
ITS1 TCCGTAGGTGAACCTGCGG 51/60
NS3 GCAAGTCTGGTGCCAGCAGCC 54/60

continuing grinding. Additional 900 µl of the extraction
buffer was subsequently  added before the tube was
incubated at 65°C for 30 min. The sample was then
cooled to ambient temperature and washed by adding 200
µl of wet chloroform (Chloroform:octan-1-ol= 24:1). The
mixture was gently mixed and centrifuged at 13000 rpm
for 2 min. The aqueous layer was removed and subjected
to second washing process, by adding 500 µl of wet
chloroform. The DNA was precipitated from the aqueous
layer by adding 600 µl ice-cold propan-2-ol at room
temperature for 10-15 min. After centrifugation at 13000
rpm for 2 min, the DNA pellet was washed with 1 of wash
buffer (76% ethanol, 10 mM ammonium acetate) and
stands at room temperature for 20 min, before subjected
to another centrifugation. The supernatant was discarded,
and the DNA was air dried by inverting the tube for about
15 minutes. The DNA was then dissolved in 100 µL TE
buffer (10 mM Tris-HCl pH 7.6; 1 mM EDTA) and stored
at 4°C until used.

RNA extraction: Total RNAs of the plant tissue prepared
using the RNAeasy kit according to manufacturer's
instructions [QIAGEN]. The RNA was dissolved in
DEPC-treated water, quantitated spectrophotometrically,
and total RNA analyzed on 1.2% agarose gel.

RAPD and Differential display analysis: Random
Amplified   Polymorphic   DNA  (RAPD)  was  carried
out   using   five  random  primers  according  to[4].
Primers   used   in   the  differential  display  analysis
were synthesized in MWG Biotech (NS3 and ITS1)
according to[18].

The   polymerase   chain   reaction   mixture
consisted of 0.8 U of Taq DNA polymerase (Fanzyme),
0.1 mM dNTPs, and 25 pmol of random primer, 2.5 mL.
10X  Taq  DNA  polymerase  buffer and 50 ng of
genomic DNA. The final reaction volume of 25 µl was
placed in a DNA thermal cycler (Perkin Elmer 9700). The
PCR   programme   included   an   initial  denaturation
step  at  94°C  for  2  mins followed by 45 cycles with
94°C for 1 min for DNA denaturation, annealing as
mentioned with each primer, extension at 72°C for 30
seconds  and  final  extension  at 72 °C for 10 minutes
were carried out. The samples were cooled at 4°C. The
amplified DNA fragments were separated on 2% agarose
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gel and stained with ethidium bromide. F X174 DNA
marker [bp 1353, 1078, 872,….., 72] Used in this study.
The amplified pattern was visualized on a UV transillu-
minator and photographed.

Scoring and analysis of RAPDs: The DNA bands were
scored for their presence 1 or absence 0 in the RAPD
profile of the seven date palm varieties. The index of
similarity between each two varieties was calculated using
the formula: Bab=2 Nab /[Na  +  Nb], where Nab is the
number of common fragments observed in individuals a
and b and Na and Nb are the total number of fragments
scored in a and b respectively [19]. The BS values were
calculated for each primer separately and average for all
primers was carried out with each comparison .
Dendrogram was constructed using the Average Linkage
between Groups[20].

Differential display analysis:
Differential display using 18s r RNA gene: PCR
amplification using 18s r RNA gene, 2.5 µl from each
RNA was combined with 5 µl of a 2x reverse
transcription mixture containing 50 mM Tris-HCl (pH
8.3), 50 mM KCI, 4 mM MgCl2, 20 mM dithiothreitol,
2.5µl dNTPs [each at 4 mM], 1 µl olig dT primer
(Promega), 13 µl of RNAs free water and 1µl [50unit/µl]
of murine leukemia virus reverse transcriptase and
incubated at 37°C for 1 hr. After this reaction, 23 µl of
Taq DNA polymerase reaction mixture containing 10 mM
Tris  HCl [pH 8.3], 25 mM KCI, 4 mM MgCl2, 2µl 18S
forward primer , and 1unit of Taq polymerase (AmpliTaq,
Perkin- Elmer) was added and cycled first through 94°C
for 5 min, 40°C for 5 min, and 72°C for 5 min in 9700
thermal cycler (Perkin-Elmer), followed by 40 cycles
through 94°C for 1 min, 56°C for 1 min, and 72°C for 2
min. 

Differential display using primer ITS 1: Three µl from
the previously synthesized cDNA was added to 20 µl of
Taq DNA polymerase reaction mixture containing  10
mM  Tris HCl (pH 8.3), 25 mM KCI, 4 mM MgCl2, 2µl
chitinase forward primer , and 1unit of Taq polymerase
(AmpliTaq, Perkin- Elmer) was added and cycled first
through 94°C for 5 min, 40°C for 5 min, and 72°C for 5
min in 9700 thermal cycler (Perkin-Elmer), followed by
40 cycles through 94°C for 1 min, 53°C for 1 min, and
72°C for 2 min. 

Fruit chemical characters:
Moisture content: According to[21].
Total soluble solids: the percentage of TSS was
determined in the fruit juice using size refractometer
A,[21].

Fruit acidity: Fruit acidity was determined according

to [ 2 1 ] and the titrable acidity was calculated as citric
acid [22].

Total soluble sugars: It was determined according to[23]

in the metabolic extract using the phenol sulphuric acid
method and the percentage was calculated per dry weight.

Reducing soluble sugars: It was determined in the
metabolic extract according to[21 ]. The percentage was
calculated per dry weight.

Non-reducing sugar: It was determined by the difference
between total and reducing sugars.

Statical analysis: The obtained data was subjected to
analysis  of variance. Treatment means were compared
using the Ducan Multiple range test 5% level of
probability in both seasons of experimentation. The data
were tabulated and statistically analyzed according to the
randomized complete blocks design method[24].

RESULTS AND DISCUSSIONS

RAPD-PCR and Differential display analysis: All the
six primers examined produced different RAPD fragment
patterns (Fig. 1). Values of similarity percent estimated as
band sharing (BS) between different  males  and  each
female were given in Table 2 showed the genetic
similarity estimated as band sharing [BS] between 4
females. The results showed that the highest similarities
percentages in the mains of similarity were 91.2, 86.5,
81.2 and 79.0 with males 1, 2 and 3 are genetically
closely related to Malkabi, Bartamoda, Sakkoty and
Dagana cultivars respectively. This result reflects the
similarity between unknown male and female varieties,
but this  data is  not enough to identify unknown male.
Identification of male variety exactly needs more
advanced molecular studies. 

Table 2: Genetic similarity estimated as band sharing [BS] for
eachprimer amongmales and females. 

Date palm Primers
----------------------------------------------------------------
1 2 3 4 5 6 Average

1* x 5 86.0 75.0 80.0 86.0 50.0 100.0 79.5
1 x 6 40.0 100.0 80.0 67.0 100.0 100.0 81.2
1 x 7 40.0 86.0 67.0 67.0 67.0 100.0 60.0
2 x 5 86.0 75.0 100.0 86.0 100.0 100.0 91.2
2 x 6 40.0 100.0 100.0 67.0 50.0 100.0 76.2
2 x 7 40.0 86.0 86.0 67.0 67.0 100.0 74.3
3 x 5 86.0 67.0 80.0 86.0 67.0 100.0 81.0
3 x 6 40.0 57.0 80.0 67.0 67.0 100.0 86.5
3 x 7 40.0 75.0 67.0 67.0 100.0 100.0 73.2
4 x 5 86.0 50.0 100.0 86.0 50.0 100.0 78.7
4 x 6 40.0 67.0 100.0 67.0 100.0 100.0 79.0
4x 7 40.0 86.0 86.0 67.0 67.0 100.0 74.3
* 1-4 arethe four samples of females Sakkoty, Malkabi, Bartamoda

andDagana cultivarsrespectivelyand5-7 are the three samples of
males. 
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Table 3: Fruit chemical characteristics of Sakkoty, Malkabi,
Bartamoda and Dagana cultivars grown at Aswan
Governorate during 2004 and 2005 seasons.

Cultivars Chemical properties 2004 2005
Sakkoty Moisture content % 18.3b 21.4a

Total soluble solid % 53.1b 57.2a
Acidity % 0.0280a 0.0282a
Total sugars % 80.0b 83.4a
Reducing sugars 74.1b 79.3a
Non-reducing sugare % 5.9a 6.1a

---------------------------------------------------------------------------------------------------
Malkabi Moisture content % 17.6b 20.1a

Total soluble solid % 80.3a 76.3b
Acidity % 0.139b 0.0263a
Total sugars % 76.0b 78.8a
Reducing sugars 70.2b 75.0a
Non-reducing sugare % 5.8a 3.8b

---------------------------------------------------------------------------------------------------
Bartamoda Moisture content % 15.2a 14.4a

Total soluble solid % 65.3a 66.0a
Acidity % 0.0240a 0.0168b
Total sugars % 88.6a 85.3b
Reducing sugars 80.2a 80.0a
Non-reducing sugare % 8.4a 5.3b

---------------------------------------------------------------------------------------------------
Dagana Moisture content % 22.3a 23.0a

Total soluble solid % 56.0a 52.1b
Acidity % 0.035b 0.044a
Total sugars % 74.4a 72.1b
Reducing sugars 64.2a 63.5a
Non-reducing sugare % 11.2a 8.6b

We have observed that the small alterations in PCR
parameters or quality of target DNA can radically alter
RAPD patterns[6] The results obtained by differential
display presented in figures (2 and 3) showed that, using
primer 18s (NS3) for comparison between the 7 tested
veracities did not gave difference, but primer ITS1
grouped them into two main groups. Group one; include
varieties 1, 2, 3 and 7, whenever, group two contains
varieties 4, 5 and 6[25]. Differential display gave an
indication that the similarity between the samples is  so
high when 18S primer was used but in ITS1 primer
improve the presence of differences between the
examined veracities, that it is mean that the sequence of
ribosomal RNAs gene in the examined varsities may be
very similar unless they are unique. But the sequence
dissimilarity may be present in the ITS region in the
examined verities. For that reason, ITSI succeeded to
differentiate between the examined varieties but 18S
failed. So, RNA fingerprint by arbitrarily primed PCR and
differential display of RNA have been successfully used
to isolate differentially expressed genes in two different
states  of many biological systems and have been
successfully differentiate between different plant
cultivars [4,10].

The results of the analysis can be used for the
selection of possible parents to generate a mapping
population. The variation detected among the closely
related genotypes indicates the efficiency of RAPD
markers over the morphological and isozyme markers for
the iden tification and construction of genetic linkage
maps,[15,16,26], banana[17], black Aspergilli[27], parasitic
protozoa[28], and tilapia fish[29]. Thus there may be reason

Fig. 1: RAPD  amplification  products generated from 
seven   samples by random  primers: M is DNA
marker Lanes 1-4 are the four samples of females
(Sakkoty, Malkabi, Bartamoda and Dagana
cultivars) respectively and Lanes 5-7 are the four
samples of  males.

Fig. 2: Differential display for 7 palm Veracities using
18S NS3 primer. Lane 1, DNA marker 3 kbp
ladder (ranged from 3kbp t0 50 bp), lanes from
1-7 is the palm samples from 1-7 respectively.

to view with caution systematic conclusions based on
RAPD analysis alone. On the other hand. The possibility
of carrying out compatibility analysis  with unlimited
numbers of primers, each detecting variation at several
regions in the genome, provides an advantage over other
techniques. Even if some primers amplify identical
regions of the genome or if the technique itself is noisy,
it should be possible to build up quickly a consensus from
patterns of interpopulation variation.

Fruit chemical characters: Data concerning the
chemical properties of the fruits in the two seasons are
presented in Table 3. A significant differences in moisture
content percentage of Sakkoty, Malkabi, Bartamoda and
Dagana  cultivars  were  observed,  both  of Sakkoty and
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Fig. 3: Differential display for 7 plant veracities using
primer ITS1 gene. Lane: 1, DNA marker VIII
(ranging from 1,3 kbp to 50 bp).Lanes 1 to7 is
samples from 1-7 respectively.

Malkabi fruits gave the highest moisture content percent
(21.4 %) and (20.1 %) in the second season as compared
with in the first season, [18.3 %] and [17.6 %]
respectively.

The same observation was recorded by[30,31].
Whenever, the total soluble solids (TSS %): In addition,
results indicated that the total soluble solids percentage
was significantly different in Sakkoty, Malkabi and
Dagana cultivars, Malkabi dates  gave the highest total
soluble solids percentage (80.3 and 76.3 %) as compared
with Sakkoty dates  (53.1 and 57.2 %) and Dagana dates
(56.0 and 52.1 %). While Bartamoda dates values (65.3
and 66.0 %) in the first and second seasons was observed
in respective manner, these results are in agreement with
those reported by[31]. In addition, the total acidity
percentage showed significantly different in all cultivars,
Malkabi cv. gave the highest values (0.134 and 0.263 %)
followed by Dagana cv. (0.035 and 0.044 %), Sakkoty cv.
(0.0280 and 0.0282 %) and Batamoda cv. (0.0240 and
0.0186 %) in the first and second seasons, and the data
comes in agreement with those reported by[30,32].

Concerning total sugars  percentage, the results
indicated that there are significant differences in
respective manner starting with Sakkoty, Malkabi,
Bartamoda and finally Dagana cultivars. Bartamoda cv.
gave the highest total sugar percent [88.6 and 85.3 5]
followed by Sakkoty cv. (80.0 and 83.4 %), Malkabi (76.0
and 78.8 %) and Dagana cv. (75.4 and 72.1 %) in the first
and second season, respectively. These results are in
agreement with those found by [30 ,33]. Significant
differences were detected in reducing sugar percentage in
two seasons, Bartamoda cv. gave the highest reducing
sugar percentage [80.2 and 80.0 %] than those that
obtained by Sakkoty cv. [74.1 and 79.3 %], Malkabi cv.

(70.2 and 75.0 %) and finally by Dagana cv (64.2 and
63.5 %), in the first and second seasons respectively. 

The obtained results are in agreement with those
found by[34,35]. Non-reducing sugars percentage and the
data indicated were significant differences in all cultivars.
Dagana  cv.  gave  the  highest values (11.2 and 8.6 %)
followed by Batamoda cv. (8.4 and 5.3 %), Sakkoty cv.
(5.9 and 6.1 %) and Malkabi cv. (5.8 and 3.8 %) and the
results are in agreement with those found by[34,35].
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