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Abstract

Evaluation of the seed storage protein electrophoretic profile among popular cultivars of date palm
(Pheonix dactylifera) available in different regions of Balochistan, Pakistan was conducted. The genetic
diversity of seed proteins of 12 cultivars were examined by electrophoresis. Twenty one protein bands with
different mobility rates were identified within a molecular weight range of 11 to 351 KDa. The cultivar from
Panjgur (Soorri) was well resolved on SDS-PAGE from the all other cultivars and gave the highest number of
intense bands due to unique genetic build up. Genetic diversity among cultivars was evaluated by
constructing the dendrogram for protein bands, which showed the cultivar (SP1) which is significantly
different from all other cultivars on the basis of similarities in molecular weight of proteins.

Introduction

Date palm (Phoenix dactylifera L.) is the most traditional natural tree in the world. It is cited
in holy books such as Quran and Bible (Barreveld 1993). Pakistan is rated among the largest
producers of date-palm in the world. In Pakistan, Balochistan is the largest date-producing
province. Popular varieties produced in the country are Aseel, Zahidi, Fasli, Maazwati, Dhakki,
Kharbalian, Begum Jangi, Dagh, Goakna, Tota, Karwan, Hillavi, Khudrawi, and Mozawati
Gulistan, Jowansur, Lango, Sabzo, Kharuba, Karbala, and Kupro (Sadeghi et al. 2014). Date palm
is a pitted fruit and the chemical composition of date palm seed consists of approximately: ash
1.18%, oil 10.36%, protein content 5.67%, total carbohydrate 72.59% and moisture 10.20%. The
major nutrients (mg/100 g of oil): potassium (255.43), magnesium (62.78), calcium (48.56) and
phosphorus (41.33) (Nehdi et al. 2010). The mature seeds have storage protein is of great
importance (Scott et al. 1992). Knowledge of genetic diversity is a useful tool in gene store
management and planning experiments as it facilitates efficient sampling and utilization of
germplasm. Seed protein patterns obtained by electrophoresis have been successfully used to
resolve the taxonomic, evolutionary relationships among crops, their wild relatives, and determine
genetic homology at the molecular level. They can also be used for distinguishing cultivars of
particular crop species. SDS-PAGE is widely used due to its simplicity and effectiveness for
describing the genetic structure of crop germplasm (Tanaka et al. 2000). The aim of the present
study was to investigate differentiation among date palm cultivars of Balochistan by extraction,
quantification, and characterization of seed storage proteins using SDS PAGE technique.
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Materials and Methods

Samples of the popular varieties (Panjgur, Kharan, Turbat and Sibi) of date palm were
collected from different regions of Balochistan, Pakistan. Varieties collected from each region
Soorri, Muzawati, Sabzo (from Panjgur), Rabbi, Sharifa, Dandara (from Kharan), Hossani,
Muzaphati, Sore apandan (from Turbat) and Lashkari, Aseel, Karbala (from Sibi).

The seeds were ground into a fine powder and defatted by extraction with hexane and
methanol using a Soxhlet apparatus. In the extraction method distilled water/acetone was used
with minor changes (Murtaza et al. 2005). Date palm seed flour (0.8 g) was suspended in 12 ml of
reagent grade water. The suspension was agitated for 30 min in a shaker at room temperature and
the suspension was centrifuged at 10,000 rpm (12,000 g) in a refrigerated centrifuge for 15 min at
10°C. The supernatant was then filtered through No. 5A filter paper. The crude protein extract
thus obtained. For SDS-PAGE analysis resolving gel (10%) (3.8 ml tris-HCI buffer stock solution,
pH 8.8, 5 ml acrylamide solution, 0.15 ml 10% SDS, 6 ml distilled water, APS 100 pl TEMED 75
pl) and Stacking Gel (1.66 ml tris-HCI stock solution, pH 6.8, 1 ml acrylamide, 66 pl of 10%
SDS, 4 ml of distilled water, APS 50 pl, TEMED 30 pl) were performed according to predefined
method (Laemmli 1970). After electrophoresis, proteins were visualized with Coomassie Blue R-
250.

Cultivar Abbreviation
Soori Panjgur SP1
Muzawati Panjgur MP
Sabzo Panjgur SP2
Rabbi Kharan RK
Sharifa Kharan SK
Dandara Kharan DK
Hossani Turbat HT
Muzaphati Turbat MT
Sore apandan Turbat ST
Lashkari Sibi LS
Aseel Sibi AS
Karbala Sibi KS

Results and Discussion

Extraction of fats from date palm seed was accomplished by the using a Soxhlet apparatus.
Two dissimilar solvents used were n-hexane and methanol. Best results for defatted seed powder
were obtained by the nonpolar solvent (n-hexane) (Fig. 1). Because of the polar nature of
methanol removal of oil was not possible. The results are in accordance with the data reported by
Ali et al. (2015).

The protein was extracted from the defatted date palm seed powder according to method
reported by Murtaza et al. (2005). This extraction procedure produced well resolved pattern of
protein bands on SDS-PAGE in all extracted samples as compared to other extraction methods
Akasha el al. (2012), Khoshroo et al. (2012).
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The quantification of date palm seed protein extract was done by Bradford method (Bradford
1976). The total content of seed protein in selected cultivars is presented in Table 1. The results
are in conformity with previously reported concentration of pulp protein determined by Khoshroo
etal. (2013).

To obtain reproducible and good protein separation acrylamide gel concentrations such as
10% were used. By using software GelAnalyzer 2010a the molecular mass of different crude
proteins was calculated with reference to the molecular mass of protein marker. The date palm
seeds storage proteins band with molecular weight running from 20 - 351 kDa were named P1 to
P21 (Fig. 2). Heavily stained bands were observed in four (4) cultivars MT, DK, AS, SP1. The
highest 14 resolving bands were obtained by the cultivar SP1 (Soorri Panjgur) while KS (Karbala
Sibi) and LS (Lashkari Sibi) had lowest bands as compared to the other cultivars. The comparison
of protein profiles amongst 12 varieties illustrated that they share 11 same molecular weight
protein bands. Alternate bands, p15 were just present in (MT, ST, HT, SK), P3 in (MT, DK, AS,
MP, SP1, SP2, RK), P2 in (MP, SP1, SP2) and P1 just in SP1. More plenteous bands are P4, P6
and P7.
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Fig. 1. Effect of solvent type on oil removing.

Table 1. Protein content of varieties.

Varieties SPI SP2 MP MT ST HT DK RK SK KS AS LS
Protein content
mg/ml 213 1.84 197 198 1.8 1.88 195 1.89 189 1.85 190 1.80

Significant bands were observed with various molecular weights for the date seed storage
proteins. The most intense band having molecular masses of approximately 75, 73 and 68 kDa
were observed in all cultivars. The protein bands almost found in all cultivars with small
molecular mass were detected at 20 kDa could be alcohol dehydrogense and at 21 kDa could be
calmodulin related protein. The observation of protein bands with molecular weight 27, 29 kDa is
in accordance with the reports by Bevan et al. (1998) they could be triosephosphate isomerse, and
40s ribosomal protein, respectively. The bands from 35 - 47 could be seed maturation protein.
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Protein bands with molecular weights 48, 49, 51 and 62 kDa could be enolase, LEA protein, Atp B
and calnexin homolog, respectively, observed in all cultivar approximately. Higher molecular
weight, and less intense protein band of 351 kDa were only observed in cultivar SP1 and 97
(lipoxygense), 94 (eukaryotic translation elongation factor) kDa were observed in cultivars MT,
DK, AS, MP, SP1, SP2 and RK variety, which were not identified. In additional varieties of date
palm seed results are in agreement with the study of Akasha et al. (2016). Khoshroo et al. (2012)
have reported similar results based on an analysis of seed protein from 12 varieties of date palm
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Fig. 2. SDS-PAGE of date palm seed protein profiling.

Table 2. The protein bands revealed by the analysis are lumped into 3 groups
including the number of bands for every cultivar.

of molecular weights

Varieties MT ST  HT KS DK AS MP SPI SP2 SK LS RK
A

(14-30) 4 4 4 4 4 4 4 4 4 4 4 4

B

(30-65) 6 6 6 5 5 5 5 5 5 5 6 5
C

(65-31) 3 2 2 2 3 3 4 5 4 2 2 3
Total

bands 13 12 12 11 12 12 13 14 13 12 11 12

grown in different Iranian regions. They found one heavily stained band at around 65 kDa and
minor bands ranging from 12 t- 369 kDa. Bouaziz et al. (2008) found three similar prominent
protein bands in date seeds of Allig and Deglet Nour varieties at 32, 60 and 70 kDa. The
differences in protein profile between present results and the previous works (Bouaziz et al. 2008,
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Koshroo et al. 2012) could be explained by a number of factors. The extraction process used by
the other workers differs from present one and this might lead to differential extraction of proteins.
Variation between the seed storage proteins is expected within different varieties of the same
species. This genetic polymorphism may occur through the presence of multigene families within
the same species, or through post-translational glycoslylation of proteins, or proteolytic action on
the proteins (Miernyk and Hajduch 2011). The finding in the present study was found to be
consistent with previous reports for recalcitrant plant tissues (Lee et al. 2017). The hereditary
diversity of cultivars was considerable among 12 cultivars (Table 2). For the helpful description,
all bands were arranged into three parts assigned as a (14-30 MW), b (30-65 MW) and c (65-
350MW). Region a (14-30 kDa) in this region all the cultivars have the same number of bands.
Region b (30-65kDa) in this region MT, ST, HT, and SK have 6 bands while other has 5 bands.
Region ¢ (65-351kDa) in this region number of bands varied in all the cultivars. The highest 14
resolving bands were obtained by cultivar SP1 while KS and LS cultivars have the lowest number
of bands as compared to other cultivars. The presence or absence of protein bands has also been
applied for detection of polymorphism of Brassica cultivars (Khurshid et al. 2012).

The genetic similarity based on the Jaccard’s method on the basis of presence and absence of
bands. Cluster analysis of seed storage proteins was performed on the results of SDS-PAGE using
UPGMA. In this study the protein pattern heterogeneity between 12 cultivars of Phoenix
dactylifera L. was compared by four clusters. Fig. 3 shows a dendogram based on the electro-
phoretic profile of total crude protein extracted from seed of selected date cultivars. The horizontal
axis of dendrogram represents the distance or dissimilarity between samples. A vertical axis
represents the object and clusters. Dendrogram shows that cultivars ST and HT are more similar to
SK. DK and AS were close to RK and MP. Similarly KS and LS then SP2. SP1 was substantially
different from all of the other cultivars.
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Fig. 3. Dendrogram showing the genetic relationship between the cultivars.

Cultivars included in the present study were referred to one genetic origin. Such conclusions
were reported in other local cultivars (Mohammad et al. 2015), and agree with the conclusions,
that the diversity of protein bands between the varieties within the species are generally low (Al-
Khalifah et al. 2012). It is agreed that 12 cultivars utilized as a part of this examination were
practically similar to each other; despite expected, the SP1 cultivar from Panjgur showed striking
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hereditary polymorphism. This investigation likewise gave data about the genotype of date palm
as the recognizable proof of three wheat genotypes. The result of differentiation agreed with
yellow sarson and brown seeded types of Brassica clearly separated the yellow seeded and brown
seeded varieties by SDS PAGE accounted by Das et al. (1995).
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