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1 " ABSTRACT |

Two types of molecular markers RAPD and ISSR were employed to assess the genetic
polymorphism within and among four Egyptian date palm cultivars (Samany, Hayany, Siwi and
Zaghloul). The DNA samples from ten individual trees representing each of the four cultivars were
investigated using ten decamer primers. All the tested primers exhibited intravarietal polymorphism
as well as intervarietal variation. Moreover, the DNA samples of the ten trees representing each
cultivar were bulked to produce a single sample.The bulked samples revealed RAPD profiles
comprising all the common bands present in the different profiles exhibited by each cultivar. The
ten primers revealed twelve unique polymorphic. RAPD markers among the four cultivars. In
addition, seven ISSR primers were used with the four bulked samples. Six primers revealed twenty
four unique markers characterizing the different cultivars. Moreover, ten seedlings derived from in
vitro culture of the cultivar Zaghloul were investigated to evaluate their genetic stability (true to

type).
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. INTRODUCTION - ] subtropical areas of southern Asia and Africa.
The date palm is adapted to areas with very

r Il'1hc genus Phoenix, which includes the hot summers with little rain and low humidity
date palm (Phoenix dactylifera L.) is but with abundant underground water. These
the sole member of the tribe Phoeniceae conditions are found in oases and river valleys

of the monocotyledonous family palmae in the arid subtropical deserts of the Middle

(Moore, 1963 and Bailey Hortatorium, 1976). East.

Phoenix is widespread in the tropical and ' In Egypt, date-palm is one of the most

important fruits and widely distributed in
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different districts. There are 3 main types of
dates based on fruit moisture content, i.e., soft,
semi - dry and dry cultivars (Moustafa, 1998).
The importance of the date palm tree is due to
the economical as well as the nutritional value
of its fruit. Egypt lies in the fruit largest
producer among Arab countries (680.000
tons), FAO (1996).

During the last 20 years, results have
shown that date palm can be propagated by
tissue culture both by organogenesis (Poulain
et al., 1979 and Drira, 1983) or by somatic
embryogenesis (Letouze and Daguin, 1989).
Currently, the process of  somatic
embryogenesis seems to be more attractive for
an industrial production but the date palms
derived from somatic embryos must be true -
to- type.

The advent of molecular biology
techniques has provided DNA - based markers
for detection of genetic polymorphim. RAPDs
(Randomly amplified polymorphic DNA) and
ISSR (Inter simple sequence repeats) markers
are currently widely used for genotype
identification to evaluate genetic integrity
(Isabel et al., 1993) and analysis of somaclonal
variants (Hashmi ef al., 1997). In this research
we used RAPD and ISSR markers, to assess
the polymorphism among the four Egyptian
date palm cultivars (Samany, Zaghloul, Siwi
and Hayany) and to identify additional unique
markers characterizing each  cultivar.
Moreover, an attempt has been made to
evaluate the genetic stability of some Zaghlou]
tissue culture derived plantlets.

| MATERIALS AND METHODS |

Plant material

Four Egyptian date palm cultivars
(Samany, Siwi, Zaghloul and Hayany) were
used in this study.

. genomic

Isolation of genomic DNA

DNA  extraction was performed
according to the protocol of Porebski et al.
(1977). After purification, the DNA was
quantified  using agarose mini  gel
electrophoresis as described by Sambrook et

" al. (1989).
RAPD analysis
RAPD analysis was performed as

previously described by (Hussein et al 1998
and 2000) with minor modifications. A set of
15 decamer primers were initially employed in
RAPD analysis, ten primers produced
reproducible and scorable RAPD profiles, the
sequence of these ten primers are illustrated in
Table (1). Reactions were performed in 50 ul
volume. The reaction components were: I1x
reaction buffer, 0.2 uM of dNTPs, 0.2 uM
primer, 0.5 unit of Taq polymerase, 40 ng of
DNA, in sterile distilled water.
Amplification of the DNA was performed in a
Perkin Elmer thermal cycler 2400
programmed to  fulfill 40 cycles The
temperature profile in the different cycles was
as follows: an initial strand separation cycle at
94°C for 5 min followed by 38 cycles
including a denaturation step at 94°C for 1
min,an annealing step at 37°C for 1 min and a
polymerization step at 72°C for 2 min. The
final cycle was a polymerization cycle at 72°C
for 7 min.

ISSR analysis

ISSR analysis was carried out in a total
reaction volume of 25l containing 2.5l 10 x
buffer, 5ul of 5x Q solution, 2.5u1 (2mM
dNTPs), 4ul (10 pmol primer), 0.2)t] Hot start
Taq polymerase and 4ul DNA (30ng). The
PCR temperature profile was composed of an
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initial denaturing cycle at 95°C for 15 min
followed by 10 touch down cycles (95°C/30
sec, 65-55°C/1 min, 72 °C/90 sec), this was
followed by 30 cycles (95 °C/30 sec 55°C/1
min, 72°C/90 sec), and then a final extension
cycle at 72°C for 7 min. The sequences of the
7 ISSR primers are presented in Table (1).

Scoring of the data

Scoring of the data for both RAPD and
ISSRs was performed from 1% agarose gels,
where clear and distinct amplification products
were scored as (1) for presence and (0) for
absence of bands. The scoring did not consider
differences in intensity of the bands among
profiles from different samples.

[ RESULTS AND DISCUSSION ]

Molecular markers are efficient tools for
cultivar identification and estimation of
relatedness through DNA fingerprinting. In the
present investigation, two types of molecular
markers namely, RAPD and ISSR, were
employed to assess the genetic polymorphism
within and among four Egyptian date palm
cultivars  (Samany, Hayany, Siwi and
Zaghloul).

Genetic polymorphism as
RAPD markers

detected by

In aprevious work (Hussein et al., 2002
under publication) using 5 decamer primers
with the same date palm cultivars, we
demonstrated the presence of inter- as well as
intravarietal variation. To assess the genetic
variability, and to confirm the previous results,
the DNA samples from 10 individual trees
representing each of the four cultivars
(Samany, Hayany, Siwi and Zaghloul) 'were
further investigated using additional primers.
Fifteen random decamer primers from Operon

. B set were initially screened. Each reaction

was repeated twice to confirm RAPD banding
patterns. Any fragment thought to be artifact,
based on the controls or those too difficult to
score with certainty were not included in the
data set. Out of the 15 tested primers, only ten
revealed reproducible and discernible RAPD
profiles, therefore, these primers were selected
for further investigations. As shown in Fig.
(1), all the tested primers exhibited
intravarietal  polymorphisms as well as
intervarietal variations, thus confirming our
previous results.

To investigate intervarictal polymo-
rphism among the four date palm cultivars, the
different RAPD profiles within each cultivar

“and in the different cultivars were compared

(Fig. 2). RAPD markers that are characteristic
for each cultivar were identified as the
common markers among the different
amplification profiles of the same cultivar. In
general, the size of amplified DNA fragments
by the ten primers ranged from 2800 to 310
base pairs. The number of bands varied, from
5 to 13 bands depending on the primer and
cultivar tested.

The ten primers revealed 12 polymo-
rphic RAPD markers among the four cultivars
ranging in size from 2100 bp to 770 bp. Table
(2) shows the polymorphic markers across the
four date palm cultivars. Moreover, the DNA

. samples of the ten trees representing each

cultivar were bulked to produce a single
sample and the four bulked DNA samples
representing the four cultivars were reanalyzed
using the ten decamer primers. Comparing
RAPD profiles of the bulked samples
produced by each of the 10 primers with the
profiles of the individual samples of each
cultivar, it was deduced that the bulked
samples revealed all the common bands
present.in the different profiles exhibited by
each cultivar and similar RAPD markers were
detected. The cultivar Hayany was character-
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ized by the absence of the OPBO1;j00n, and
OPB1319785p markers which were present in all
the other cultivars, while Siwi was
characterized by a unique positive marker
(OPBOS5y7000p) and a unique negative marker
(OPB10osorp). The cultivar Zaghloul was
characterized by the absence of OPBO5i3000p
and OPB143s3,, which were present in the
other 3 cultivars. The cultivar Samany was
distinguished by the presence of three positive
markers (OPB04372bp, OPB062100bp and
OPBO93000bp) and also by the absence of the
markers OPB Ogjgmbp, OPB1 6770bp and

2027 .,...'F-
1353 ﬂ’““‘hﬂ
g72 F;‘,

603 B et g B --A.__

OPB20g00bp Wwhich were present in the other 3
cultivars. In this context, Isabel et al. (1993)
and Letouze™ er al, (1998) reported that RAPD
technique can be routinely applied for varietal
identification and gives reproducible results.

" Moreover, Saker and Moursy (1998) used the

RAPD technology to evaluate the genetic
polymorphism among the same cultivars and
found that only six of the ten studied primers
revealed polymorphism. While, Letouze e al.
(1998) differentiated 13 different date palm
cultivars using 5 decamer primers which
provided 14 polymorphic markers.

ey b s o e VRS e s Beds

Fig. (1): RAPD profiles for date palm cultivars using different primers OP B20, (A) Hayany, (B)
Zaghloul and OP B5 (C) Zaghloul, (D) Hayany, M Lambda Hind IIl digest, Phi x

174, Hae 11 digest DNA marker.
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Fig. (2): RAPD profiles of the four date palm cultivars Hayany lanes 1-4, Zaghloul 5 8, Siwi 9 12
and Samany 13 16, amplified by OP Bl primer, M DNA molecular marker, Lambda

Hind Il digest, Phix 174, Hae Il digest.

Genetic polymorphism as detected by ISSRs

The bulked samples of the 4 date palm
cultivars were analyzed using 7 Inter simple
sequence  repeat  (ISSR) primers. These
included five anchored primers atthe 5 end
with 3 base pairs and 2 primers composed of
non- anchored repetitive sequences as shown
in Table (1). The amplification results of the
ISSR primers used in this investigation are
presented in Table (3). The 7 ISSR studied
primers produced good reproducible and
scorable patterns and the amplification profiles
were  screened for the presence of
polymorphisms among the 4 date palm
cultivars. As shown in Table (3), a total of 53
fragments were generated by the 7 primers,
with primer Amic 1 yielding the highest
number of products (11 amplicons) and primer
A mic7 the least (4 amplicons). The number of
polymorphic markers also varied between
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primers, with primer Mic3 generating only
polymorphic bands (100% polymorphism) and
primer Amicl revealing 10 polymorphic bands
out of 11 and Amic7 viclding only
monomorphic bands. Similarly, Cekic ef al.
(2001) used 10 [SSR primers for screening of
polymorphism between two closely related
forms of F. vesca and stated that the number of
polymorphic bands varied between primers.
Among the seven studied ISSK primers, six
revealed unique markers characterizing each
of the four cultivars., The total number of
unigque ISSR markers was 24 (Table 4). The
cultivar Samany was characterized by one
positive (Amiclspenp) and one negative band
(Amiclssonp) Hayany was distinguished by 3
positive (Amic ] 298np, and
Amicbspopp)and 6 negative (Amiclago isobp
AmicSeoopp,  AmicOgsopp and
Amicbeoopp) markers.  While, Siwi  was
characterized by 3 positive (Amict)iooup.

Al ili{‘jsg()bp
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Amic6ysopp and AmicBssepp) and 4 negative
(Amiclizo0p, AMIcO 6sopp, AMICBg00bpand400bp)
markers. Moreover two positive Amic8sgonp
and MiC93965p) and four negative (Amic1344bp,
120bps MiC3344pp and Mic9z9snp unique markers
identified the cultivar Zaghloul (Fig. 3).
Different authors reported on the usefulness of
ISSR for cultivar identification (Kantety et al.,

" useful

S.S. Adawy et al,

1995, Wolff et al., 1995and Chartess et al.,
1996). Kantety er al. (1995) added that ISSR is
in plant breeding programs and
identification of polymorphic loci among near
isogenic lines. Furthermore, Julie and Pablo
(1997) reported that the products generated
from S5 anchored primers should exhibit more
codominant polymorphism than RAPD.

Table (1): Name and sequences of the primers used in RAPD and ISSR analysis.

Assay type Primer code 5 Nucleotide sequenc:i 3
OPBO1 GTTTCGCTCC
OPB04 GGACTGGAGT
OPB05 TGCGCCCTTC
OPB06 TGCTCTGCCC
RAPD OPB09 TGGGGGACTC
OPB10 CTGCTGGGAC
OPB13 TTCCCCCGCT
OPBi4 TCCGCTCTGG
OPB16 TTTGCCCGGA
OPB20 GGACCCTTAC
A Micl CGC(GATAM
A Mics CGG(CA)7
A Mic6 GGC(CA)Y?
ISSR A Mic7 CGA(CAG)S5
A Mic8 GAA(TC)7
Mic9 (GTG)5
Mic3 (GACA)

Table (2): Unique RAPD markers showing polymorphism among the four date palm cultivars,
Samany (S), Hayvany (H), Siwi (Si) and Zaghloul (Z).

Primers Approx. length (bp) S H Si VA
OPB 01 2100 1 0 1 1
OPB 4 872 1 0 0 0
OPBOS 1700 0 0 1 0

1300 | 1 1 0
OPB 06 2100 1 0 0 0
OFPB 09 2000 1 0 0 0

1900 0 1 I 1
OPB 10 1050 l 1 0 {
OPB13 1078 1 0 1 1
OPB 14 1353 1 1 1 0
OPB 16 770 0 1 | 1
OPB 20 1800 0 1 1 1
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Table (3): Total number of amplicons and the level of polymorphism among the four date palm
cultivars as revealed by ISSRs.

Primers D Total number of Polymorphic Percentage of
amplicons amplicons polymorphism

Un anchored Primers i::z g g g 1530

AMic 1 it 10 91

AMic 5 10 - 5 50

5" Anchored Primers AMic 6 9 5 55

AMic 7 4 0 0

AMic 8 7 6 65

Total 53 34 64.1

Table (4): Unique ISSR markers showing polymorphism among the four date palm cultivars,
Samany (S), Hayany (H) Siwi (Si) and Zaghloul (Z).
Approx- band size Cultivars
inbp

AMicl 1200
1100
550
506
344
298
280
150
120

Mic3 396

344

AMic 5 600
590

AMic 6 850
650
600
500
450

AMic 8 800
400
390
350

Mic9 396

298

Primers

il =N = e k=N = N o I S I | o

'—OHOOO_OHOHO.’"‘—'P‘I—‘O—l'—IOI—'OH)—lOQ

OO O e QO o D e o e o e D e 00 O = A
Q= O — 00— = = O — Q= 0~ — 000 —0 —|MN
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Fig. (3): ISSR profiles of the four date palm cultivars as detected by different ISSR primers (1)
Samany, (2) Hayany, (3) Siwi, (4) Zaghloul as detected by (A) Amic5, (B) Amicé6, (C)
Amic7, (D) Mic3, (E) Mic9, (F) Amicl, MI and M2, 1 kb plus ladder and 1 kb ladder,

respectively.
Genetic  stability of somatic embryo-
derived plantlets

The tissue culture overcomes the
problem of date palm cultivation with
traditional methods which prevent rapid crop
improvement of the date palm trees. However,
the tissue culture protocol should maintain the
genotype of the original cultivar, i.e . we must
prove that fissue culture - derived plants.are
true to type. In this respect, Torres and Tisserat

(1980) stated that somaclonal variations can
not be discovered before the reproduction
stage. A callus obtained from clonal tissue is
highly heterogeneous (Tisserat and Demason,
1980) and it is highly susceptible to mutation
development during somatic embryogenesis.
This problem could be avoided if an accurate
identification method was utilized at an early
stage of propagation. To investigate the

- genetic stability (true to type) of the clones

derived from date palm tissue culture, ten
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seedlings derived from in vitro culture of the
cultivar Zaghloul were subjected to molecular
analysis using RAPD markers. RAPD analysis
was carried out using 10 random decamer
primers from Opercn B set, ie., OP (BOI,
BO5, B0O7,B09,B11,B12,B13,Bl14,B15 and
B20). These primers were selected since they
revealed specific markers characterizing the
cultivar Zaghloul (Table 1). The tissue culture
RAPD profiles detected by primers OP (BOI,
BO0S5, B09, B11,B12, Bl4, B15 and B20) were
similar to the RAPD profile of the cultivar
Zaghloul. Only two primers showed the

absence of some bands in some of the tissue
culture- derived plants; for example the
absence of band 1100 bp insamples No 2, 4

“and 5 in primer OP-B07 and band 1350 bp in

some of the samples with primer OP- Bl3
(Fig. 4). This limited variation could be
attributed to the effect of the long period of
callus maintenance on the media. Letouze™ ef
al, (1998} evaluated somatic embryo- derived
plantlets of two cultivars Barhee and Medjool
using six RAPD primers for each cultivar at
three stages (off shoot, embryo-germinating
and acclimatized plantlets). Their results
showed that the polymorphism revealed by
RAPD markers differed depending on
cultivars and primers used, but that for a
cultivar and a given primer chosen, no genetic
change was detected regardless of the stage.

My | 2

34 5 67 8 9 10M,; Myl 2 3 4 5 6 7 8 910 M

np

2322
2027

1353
1078

872

i3

310

Fig. (4): RAPD profiles of ten plantlets (1 10) derived from tissue culture of cul..var Zaghloul,
amplified using primers (A) OP B9 and (B) OP BI13, MI and M2, I kb iudder and
Lambda Hind I11 digest, Phi x 174, Hae I1 digest, respectively.
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