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Evaluation of the expression of some genes affecting flowers
pollination and fertilization in the date palm cv. Barhee,
propagated by tissue culture and offshoot
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Abstract

Offshoot planting is the most common way of propagating date palms. Due to the limitation of the
number of offshoots produced by each palm tree and the problems with their transferring and planting, the
tissue culture technique is recommended for palm propagation. Tissue culture plantlets are completely
similar to the mother stock. But in some cases (like as date palm cv. Barhee) this method shows
somaclonal variation, such as abnormalities in pollination and fertility. Gene expression analysis can
determine the molecular mechanism of somaclonal variation. Therefore, in this research, we investigated
the expression of some genes affecting date palm pollination and fertilization, including Ubiquitin (UBQ),
Metallothionein (MT), Phosphofructokinase (PFK), and Polyadenylate binding (PABP), in the Barhee
cultivar at three stages of the inflorescence spathe growth (15, 25, and 35 cm long) with three replicates.
The transcription amplification results showed that there was a significant difference in the mutual effects
of spathe growth stages and propagation methods on gene expression. The expression levels of PFK and
PABP were 1.6 and 1.3 times respectively, in tissue culture propagated palms comparing to offshoot
propagated palms only at the initial stage of spot growth. However, the expression level of UBQ and MT
genes was lower in tissue culture palms than in offshoot palms in all stages of spathe growth. We also
investigated the protein network interacting with MT and found a relationship and interaction of this
protein with proteins effective in male sterility and seed development.

Keywords: Date palm spathe, Gene expression, Offshoot, Somaclonal variation, Tissue culture
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Fig 1. (a) Sampled spathes of Barhee cultivar in three growth stages, (b) Agarose gel for RNA (M-size marker, 1, 2 and 3
belong to the extracted RNA) and (c) RNA quantification with nanodrop for offshoot propagated palm cv. Barhee sample.
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Fig 2. Gel image for annealing temperature gradients of
the PABP gene primer
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Table 1. Primer pairs sequences used for expression of genes involve in pollination and fertilization of date palm cv. Barhee

Amplicon length Annealing

Gene name  Accession no. Primer sequences (bp) (°C)Temperature

F: ATCCAGGACAAGGAAGGGATTC
UBQ XM_008790722 95 60
R: ATGTTATAGTCCGCGAGGGTTC

F: TGCAAATGTGGGTCCAACTG
(MT)2a  XM_008812383 93 60
R: TGTTCATTCCCTTCCTCTCTCTC

F: GAGGCCCTGCAGATGTTAAATG
PABP  XM_008797875 95 60
R: TCCTGCTGTGGCTGTTTATTTG

F: GTGATGCGTTATAGCTGAGTGC
PFK XM_039131668 93 60
R: GTGGCCCTACGAAGAACAATTC

F: CATTGGAGGGCAAGTCTGGT
18SrRNA  XR_005510386 397 59
R: TCGCAGTGGTTCGTCTTTCA

Real-Time PCR _zs1y slos glaast 5 =Y Jgd
Table 2. Thermal cycles of Real-Time PCR reaction

Number of cycle  Step Temperature (°C) Time

1 Initial denaturing 95 10 min

Denaturing 95 15 sec

40 Anneal_lng and 60 60 sec
Extension

ACH gle 5 05 0l ls oals bl 4500 =Y J g

Table 3. Variance analysis of gene expression data based on ACt
(MT)2a PABP PFK UBQ

Source of variation Df

Propagation method 1 61.50"  37.57" 4973  80.96"
First error 1 64.02 2.84 1.25 76.75
Stage of spathe growth 2 34.81"  32.47"  42.92™ 35.24m
Second error 2 66.11 9.44 8.68 30.72
Prop. M. Grow. S 2 8.08™ 6.15™  17.71™ 10.03"
Third error 9 0.83 0.70 0.85 0.95

(CV%) 14.78 8.01 6.93 12.3

Aoy ) 50 Jlasd C}Ja_d DS Sols g Gl pae e LS S 4k g8 NS
ns, * and **: Non-significant and significant at 5% and 1% levels of probability.
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Fig 1. Comparison of the expression of genes encoding (a) ubiquitin (UBQ), (b) metallothionein (MT), (c)
phosphofructokinase (PFK) and (d) polyadenylate binding (PABP) during the spathe growth stages: early (15 cm), middle (25
cm) and, last (35 cm) in date palm cv. Barhee propagated by tissue culture compared to the palm propagated by offshoot.
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Fig 4. The heat map of the expression of genes studied in
different stages of the spathe growth, early (15 cm), middle
(25 cm) and, last (35 cm) in date palm cv. Barhee
propagated by tissue culture and offshoot.
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® LOC103697899 ubiquitin-60S ribosomal protein L40. (128 aa)

Predicted Functional Partners:

o

8

» LOC103706732 40S ribosomal protein S2
® LOC103708272 40S ribosomal protein
LOC103717397 <

® LOC103717777 4
) LOC103722763 4
® LOC103702308 60S ribosomal protein L31

3-like,
408 ribosomal protein S13

0S ribosomal protein S3a;
40.

=
=
0S ribosomal protein S3a,

» LOC103706959 LOW QUALITY PROTEIN: 60S ribosomal protein L21-2-like.

® LOC103711864 60S rik
® LOC103717742 60S !
® LOC103696785 40S ribosomal protein S17-like.
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Fig 5-The network of proteins having interaction with (a) ubiquitin and (b) metallutionin in date palm based on String database

(https://string-db.org/). Kainin's family proteins (red circles) and glycerol-3-phosphate dehydrogenase, which having
interaction with metallotionine, are effective on seed development and male sterility.
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