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Abstract

Introduction: Salinity stress, as one of the important abiotic stresses, harms the yield per unit area of many pistachio
orchards in Iran. Plants use various mechanisms to adapt to environmental stress conditions, including post-transcriptional
gene expression regulation through miRNAs.

Methods: Target genes of selected miRNAs were identified against the genes of salt-tolerant (Ghazvini) and sensitive
(Sarakhs) pistachio genotypes. The GO enrichment analysis of target genes of selected miRNAs and the expression pattern
of selected miRNAs under NaCl, SA, and combined treatment of NaCl+SA were measured.

Results: Salt-responsive target gene prediction of miR172 led to the finding of 113 & 123 target genes for the Ghazvini
& Sarakhs genotypes, respectively. Moreover, 93 & 77 target genes were identified for miR399 in the Ghazvini & Sarakhs
genotypes. The GO enrichment analysis of the miRNA target genes shows their role in response to chemical stimuli,
metabolic processes related to macromolecules, binding to nucleotides & ATP, primary metabolic processes, regulating
the catalytic activity of hydrolase, transferase, & oxidoreductase enzymes.

Conclusion: The difference in the expression pattern of miR172 and miR399 in response to salt stress between the tolerant
and sensitive genotypes indicates the decisive role of these miRNAs in regulating salt stress tolerance mechanisms in
pistachio plants. In addition, the findings of this research improve the upstream role of the salicylic acid hormone signaling
pathway in the regulation of miRNA expression.
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Figure 1- Potential functions of 113 differentially expressed target genes of miR172 under salt stress in the Ghazvini
genotype. (A) Graphical results of biological processes, (B) Graphical results of molecular functions, & (C) Graphical
results of cellular components. Graphical results were prepared through AgriGO web- ased tool [30].
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Figure 2- Potential functions of 123 differentially expressed target genes of miR172 under salt stress in the Sarakhs
genotype. (A) Graphical results of biological processes, (B) Graphical results of molecular functions, & (C) Graphical
results of cellular components. Graphical results were prepared through AgriGO web- ased tool [30].

miR399 Gua s 5 (63,5ks (L s § owlind Jund

o 05 0, Shas (et @ bgrye (oulid gt Slilie Jlsl8 cn it (e laonlp 0 MIR3YY (sl 53 sl o
oo Sloe 50 09 " tan; Slaskas” 5 "o JoSUgag Sle b b pe complio loai] 3" I Splie slaan TS Jals
O e T L B N R L L IERTITI WL LR EL RPN
gl o il Gy Slapans Sl (i s (Y JSE) 05 " it 5 sileadly glie” Manesay by pe gl




Cinng 25> miR399 9 mIRT72 O F Ol 2 el Siedlon o S8 / (5300 9 SO

S5 4 Jote cadgi) p0 Wl (oo Coles 50 45 358 oo plol b JgSUgag,Slo b Lo yo comd plie g (Sdplie slaan] )3
6,956 cudled o M}JT Ole g codled o 5,k 5l (g)ed iid Cou s IS 1) (g)ed (IS A et Cio Jug)d
u..Jl.nﬁj‘_g)yB)M &_A—Jl—'j GMJLH.»G..M&U‘)L.C GM ‘5;.35)3 wy) )é 00y odwline csl.ul;d.vl.m.a ows‘ep@)ﬂ%—l

Al oads 28 (5,98 i cow 4l ylo i sla o5 0 5w [45] )60 g [44] puis [43] 4> oS jo s3lhanils

-~
GO.0050888 (0.00158)
response to stimuus
852 | 85731819

Go oz oo | T
miclliar ongasiseral

GO.001178 10.0103)
jzation
552 | SEW31B10

procass
w52 57

et procoss

GOD00e215 0 0ou7a)
spone sctaty
&2 ar0emm

. T — | GOD016787 @.0278) | |m-nn--m | | GO0015491 0.000541) | E
sty ity = A
o2 s2ims &5z saEs . | ———" | -~

SBlyS b (A) .3l Aol (o pedd (L9938 i gif )0 (5 g e Coxd a5 MIR399 Buw (45 AY 0gdlly (sbds ySlos ¥ ST
2 o 1l B2 pb 5l (S8l s ok 152! (ST S (C 5 (J9Nge gl o Shos (SIS qulis B) (g gl w59
[30] wis angd AgriGO g

Figure 3- Potential functions of 93 differentially expressed target genes of miR399 under salt stress in Ghazvini genotype.
(A) Graphical results of biological processes, (B) Graphical results of molecular functions & (C) Graphical results of
cellular components. Graphical results were prepared through AgriGO web- ased tool [30].
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Figure 4- Potential functions of 77 differentially expressed target genes of miR399 under salt stress in Sarakhs genotype.
(A) Graphical results of biological processes, (B) Graphical results of molecular functions & (C) Graphical results of
cellular components. Graphical results were prepared through AgriGO web- ased tool [30].
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Figure 5- Changes in miR172 gene expression pattern based on fold change over control under NaCl, SA, & NaCl + SA
treatments at 6, 24, & 120 time points in the leaves of two pistachio genotypes of Ghazvini & Sarakhs (measured by Real-
time PCR method)
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Figure 6- Changes in miR399 gene expression pattern based on fold change over control under NaCl, SA, & NaCl + SA
treatments at 6, 24, & 120 time points in the leaves of two pistachio genotypes of Ghazvini & Sarakhs (measured by Real-
time PCR method)
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