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Abstract

Objective

In order to identify the genes involved in date palm resistance to spider mite (Oligonychus
afrasiaticus), this research investigated the expression of selected genes.

Materials and methods

Six date cultivars (three relatively resistant cultivars and three susceptible cultivars) available in
the Date and Tropical Fruits Research Institute, Ahvaz, Iran, were sampled at the end of July at
the Kimmeri stage of the fruit, during mite activity. After RNA extraction and cDNA synthesis,
seven genes, including bZIP1, MPK®6, Peroxidase72, MurG, Lipoxigenase, ACC synthase, and
ACC oxidase, were investigated using gRT-PCR method in both susceptible and resistant
cultivars. Primers were designed and evaluated after a detailed examination of the coding regions
of the selected genes and their alignment with the date palm genome by Clustal W. The relative
amount of gene transcripts was determined and compared at the end of the experiment.

Results

The results showed that all the selected genes were expressed except the MPK6 gene in Zahidi,
Hallawi and Estaamaran cultivars. The MurG gene showed higher expression in the resistant
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cultivars Zahidi, Hallawi and Estaamran than in the susceptible cultivars Liilwi, Khadrawi, and
Barhee (maximum Zahidi and minimum Liilwi). The relative expression of the Peroxidase72
gene in relatively resistant cultivars including Zahidi (100%) and the lowest relative expression
of the gene in the susceptible Liilwi cultivars (76.81%). The bZIP gene was in relatively resistant
cultivars, including Zahidi (100%) and the lowest relative expression of the gene was in the
susceptible Liilwi cultivar (76.83%). The lipoxygenase gene was in relatively resistant cultivars,
including Zahidi (100%) and the lowest relative expression of the gene was in the susceptible
Liilwi cultivar (73.55%). The relative expression of the ACC synthase gene in relatively resistant
cultivars including Zahidi (100%) and the lowest relative expression of the gene in the susceptible
Liilwi cultivar (81.55%). The ACC oxidase gene was in relatively resistant cultivars including
Hallawi (100%) and the lowest relative expression of the gene was in the susceptible Liilwi
cultivar (85.39%). MPK6 gene expression was observed in all three susceptible cultivars, but
expression for this gene was not observed in all three relatively resistant cultivars.

Conclusions

Therefore, it can be concluded that the MurG and bZIP gene products play a role in up-regulating
the resistance of date palm to mites, but the MAPK6 gene product plays a role in down-regulating
the resistance of date palm to mites. However, no regular pattern was observed between
susceptible and relatively resistant cultivars with respect to Peroxidase72 and ACC oxidase genes.
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Figure 1. Image of Nano Drop output for an extracted RNA sample (A) and agarose gel

electrophoresis of RNA extracted from six cultivars tested. M. size marker, 1. Liilwi, 2.

Khadrawi, 3. Barhee, 4. Hallawi, 5. Estaamaran, and 6. Zahidi (B)
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Table 1. Oligonucleotide primer pairs used for expression of genes involve in

tolerance of date palm to spider mite, in the immature fruit peel tissue

ad Jbo ] clod bS50 Iy (33 o o B
eSS Annealing Primers sequence 35 Gene name
Amplicon temp:erature Accession no.
length (bp)

397 58 F- CATTGGAGGGCAAGTCTGGT  XR_00551038 18S
R-TCGCAGTGGTTCGTCTTTCA 6

239 58 F- TACTGGAATGGAAGGGGATG XM_0268084 bzIP1
R- ACATCTTTGGTTGCGAGTCC 48

250 58 F- TTCTCGCCTTCAATGCTTGC XM_0088109 MurG
R- ATGTACCAGTCCTCGTGCTC 58

168 58 F- TGTTGGATAGCAGCGGAAG XM_0087867  Peroxidase 72
R- TCGTGGAATCTCTAGCAGCA 43

542 58 F- ACTAACGAGAGCGTTGCGAT AY120737 MPK6
R- GGGAAGAGTGGCTTACGGTC

111 58 F- CTCTGTGAAGTCTGGAGGTG  XM_0088055 ACC synthase
R- AGCCCAAGGACCATATTAGC 17

156 58 F-ACCTGCACCACCATCATCTG XM_0087793  Lipoxigenase
R- TTCGGTCTTCAGCATCTCGT 92

210 58 F- TGGTTTCTTTGAGCTGCTGA XM_0088052  ACC oxidase
R- ATGTTGGACTCGGGGAGATG 97

Jdos 5 4355 (gl adllas pl g3 050 o0 oylo 4Bl li9¢;:i))alialo9,jsdolﬁLme9Lm$ﬁ)ad>Lchl)j; 5
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Figure 2. The percentage of MurG gene expression compared to the Zahidi cultivar in the

peel of immature date fruit. Bars with different letters are significantly different, and the

same letters are non-significant. Differences between means were compared at p < 0.05
(Duncan'’s test)
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Figure 3. The percentage of Peroxidase 72 gene expression compared to the Zahidi cultivar
in the peel of immature date fruit. Bars with different letters are significantly different, and
the same letters are non-significant. Differences between means were compared at p < 0.05
(Duncan's test)
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.(Sozen et al. 2020; Zhang & Zhang 2022)
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Figure 4. The percentage of bZIP gene expression compared to the Zahidi cultivar in the
peel of immature date fruit. Bars with different letters are significantly different, and the

same letters are non-significant. Differences between means were compared at p < 0.05

(Duncan'’s test)
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Figure 5. The percentage of MPKG6 gene expression compared to the Barhee cultivar in the
peel of immature date fruit. Bars with different letters are significantly different, and the
same letters are non-significant. Differences between means were compared at p < 0.05
(Duncan'’s test)
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Figure 6. The percentage of Lipoxigenase gene expression compared to the Zahidi cultivar
in the peel of immature date fruit. Bars with different letters are significantly different, and
the same letters are non-significant. Differences between means were compared at p < 0.05

(Duncan'’s test)
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Figure 7. The percentage of ACC synthase gene expression compared to the Zahidi cultivar

in the peel of immature date fruit. Bars with different letters are significantly different, and

the same letters are non-significant. Differences between means were compared at p < 0.05

(Duncan'’s test)
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Table 2. Variance analysis of the transcription level of the studied genes

o5 b Ol wie oljl dr > Slaye ggeme

Slayye Sl F Value Pr>F

Gene name  Source of DF  Sum of square Mean Square

variation

MurG Cultivars 5B, 5 174.4324500
Peroxidase72  Cultivars B, 5 107.3935111
bzIP Cultivars 4, 5 155.0136000
Lipoxigenase  Cultivars oG, 5 149.9582667
ACC synthase Cultivars i, 5 92.56.86667

ACC oxidase  Cultivars )| 5 49.90436111

34.8864900 98.35 <.0001
21.4787022  2.76 <.0693
31.0027200 29.18 <.0001
29.9916533 55.76 <.0001
18.51217333 294.81 <.0001

9.98087222 123.59 <.0001
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Figure 8. The percentage of ACC oxidase gene expression compared to the Hallawi cultivar
in the peel of immature date fruit. Bars with different letters are significantly different, and
the same letters are non-significant. Differences between means were compared at p < 0.05

(Duncan's test)
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