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Figure 3. Phylogenetic analysis of proteins. The phylogenetic tree was constructed using the Neighbor-Joining method. Three
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Orpzasstivajaponica VNMKLL ICGAPCILDASLLGSLEDGLNALLNIEIRGCRLONRVSAAPPPLHAETLPHGVVTMRCDITTC HVSLLVSGSPQTCFDDI
Setaria itasca VNMKVLVCGLPCTLDACLLGALEDGLNALLNIEIRGSKLONRVSAAPPPLOQAETL SHGVVTMRCDITTC HVSLLVSGSAQTCFDD(
AsguEOps tausch INMKFLLCGVPSALDSCLLGSLEDGLNALLNIEIRGSKLONRI SASPPPLEAASVPRGMV TMRCDMTTC HVSLLVSGSAQTCFDD(
INMKFLLCGVPETLDPCLLGESLEDGLNALLNIEIRGCKLONR] ASPPPLHAASLPRGMVTMRCDITTC HVSESLLVEGESAQTCFDD!¢
Zea mays INMKLLLCGVSCTLDPCLLGSLEDGLNALLNIEIRGSKLONRI SASPPPLEAASL PRGMVTMRCD I TTC HVSLLVSGSAQTCFDD(
Asiuropus Sttorass INMKFLLCGVPCTLDACL SGSLEDGLNALLNIEIRGSKLONRVSASPPPLEAASL PRGMVTMRCD I STC HVSLLVSGSAQTCFOD(
' < ' = ' - ' iR ' S ' - ' = ' T '
‘Sorghum bicosor EKSQLVRAL SNSED-KLP EPLTIMITACGASTFEVIWMIL PKWAAQVLKHLAPDIQYRSLVALGIGCINGTPVALI FERRDADRLLFF(
BStachyONE K QL VR 5L PN S EDNKP S SAEPLTSMS 1 ACGAS | FEVWMTL PKWAAEILKQLAPDI SYKSLVGLGIASVNSTPVS s FNRQDADRLL FF(
Orpasstivajeponica EKGQLVRAVLVREDDKPSSVEPLTS1 SVASGASTFEVWMTL PKWAGQVLKYLAPEI SYKSLVPLGIACVNGTPVSSFDRAQDVDRLLFFI
Setaria itasica EKSQLVHAL SNGEDNKP S SAEPL S SMCLACGAS TFEVWMAL PKWAAKVLKHLAPE I SYRSLVALG I ACVNGTPVS S FORQDADRLL FF(
Asgmops tauschs EKSQLVRALPNSED-KLSSTEPFTSME TACGAS TFEVWMTL PKWAAQVLKHLAPEI SYRSLVALGVGCVNATPVAS FERQDADRLL FF(
om EKSQLVRALPNNDD-KLA VPLT IMEITACGASTFEVIWMTL PKWAAQVLKHLAPE YRILVAVGIGCINGTPVAI FORRDADRLLFF/(
Zea mays EKSQLVRAL ENSED-KLP EPLTIMETACGASTFEVWME L PKWAAQVLKHLAPD! YRELVALGIGCINGTPVASFERRDADRLLFF(
Asturopus Bttorass EKSQLVRALPNSED-KQP - SEPLT M: 1 ACGA: TFEVWMAL PKWAAQVLKHLAPEM: YRSLVALGIGCINGTPVAS FERQDADRLL FL
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Sorghum bicolor GPYFHLPRWSASLTKOR-TKVGSESKQSLLGANG VL EDKKHMMEGP S SL SAVKAKLKPATMRP | PHSRKQOMHPFMGLPETSLHETS 1!
Brachypodium Aistachyons: P YL ML PRWS AL TKERRMKG “LEVEPNV ICANG VGDDKKHLMDG - LPEVKTRLKPATMRPI PR KQHLHPFTGFTQS 1 INGAYQ'
Orpzasstivajaponica GLY HLPRW A LVKDR-LKGTPE ANGVGEYQKHPMKG -TSL -VVKPKLKSAKMRP | PH - S KROMHPFEVG | PPSFIHDASQ'
Setaria itaica GPYAHL SRWSASLTKOR-ITGSLESKQ! 5 SGTNGVTEDRKHL TEG LESLKPRLKPATMRPL PH - PKQOMHL FMGLPQ S 1 IHDASQ'
Asgmops tauschs GPYFHLPRWSASL TKOR-AKTGSESKSNLLGVNGTSEDRKAPVEGPSSLTSFKGKLKAATMRP | PHSRQQQAMHPFMG FPEANIHET 5Q,
GPYFHLPRWSASLTKER - VKMGLESKPNL SGVNG | PEDKKHLMEG P - -KAKLKPATMKP | PH SRKQOMHPFMG FAEATVHER “Q,
Zea mays GPYFHLPRWIASLTKDR-TKLGSESKONLLGANGVL EDKKHMMEG P FIAVKAKLKPATMRP I PHIQKQOMHPFMCLPETSFHET S 1"
Asturopus Bttorass KD F MM - KW VE I CEMY ~CF Y - - - - - o - m e e e e oo KERQRWFKIEPVRL SRTCQSHHLS-~---51VYTCRS!
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Sorghum bicolor HN-SVSSAPTTHRKSTSGPSHTPSVIQLN-PLPMKKHGCDRLPIQVCSEEDFLKDVMAFL | QRGHNRL VPHGGLAEFPDA I LNAKRLD!
Brachypodium distachyon<N - = VP AA “ ATRRK GSSRSQQALLLN-PLPMKKHGCDRLPIQTCHEEDFLKDLMOFLLORGH TRLVPQGGLAEFPDAILNAKRLDI!
‘Oryza sativa Japonica HN-ALPVAPTTAQRKL GTSIRVEPAVPLN-PLPMKKHGCDRLPIGICIEEDFLKDVMOFLLORGHTRLVPAQGGLAEFPDAVLNAKRLDI
Setaria itasca HS-VVPVVPATORK: SYGPPRVQOP S VPLMNPL PMKKHGCDRLPIRICSEGDFLKDVMQFLLORGH TRL | PQG
Asglops tauscha HHNSAPASTAAHRKSTSGPSHAQS I IQLN-PLPMKKHGCDRLP IQVCSEEDFL KDVIMGEL IORGHERL VD
HN-SVPAAPTTHRKSVSGPSHAQS 1 IQLN-PLPLKKHGCDRLPIQMCSEEDFLKDVMQFL | QRGHNRL VPG
Zea mays =N - YAPTTHRKSTSGPSHTPSVIQLN-PLPMKKHGCDRL S IQVCSEEDFLIKDVMQFL | QRGHNRL VPRI
Asturopus Bttorass QIGSRARRLORPACKL SLIRFLQS 1 IQLN-PLPMKKHGCIGCPFKFALRR -1 5 KDVMQFL | QRGHNRL VP
' KR ' y ' . ' Por : iy . = :
Sorghum bicolor VVSRGGFYVGNG | NWKGQVF S KMRNH TATNRMTGVGNTLKRHYETYLLEYEL AHDDVDGECCLLCH
VSRGGFYVGNG I NWKGQVF S KMCNH TVTNKMTGVGNTLKRHYETYLL EYQLCHDDVDGECCLLCH o G
mm-m VVEIRGGFYVGNG INWKGQVF EKMENNMTVTINKMTGVGNTLKRHNYETYLLEYEL DOVSSECC APLDWVNCGLCGEWANFGCD!
Itasca VVERG YVGNG INWKGQVF S KMINHTVTNKMTGVENTLKRHYETYLLEYELAMDDVDGECCLICH ALGDWVNCGLCGEWAHFGCDI
AsgBops tauschll VVIRGGFYVGNG INWKGAQVF I KMRNH TVTNRMTGVGNTLKRHYETYLLEYEL “HDDVDGECCLLCH APGDWVNCGLCGEWAHFGCDI
VERGGFYVGNG INWKGOVF SKMRNS TV INRMIGVGN TLRRSYETYLLEVELAHDDVDGECCL LCH S S APGDWVNCG L CG EWAH FGCDI
Zea mays VVERGGFYVGNG I NWKGQVF S KMRNH TATNRMTGVGNTLKRHYETYLLEYELAHNDDVDGECCLLCH S S APGDWVNCG L CG EWAH FGCDI
Asturopus Bttorass VVERGGFYVGNG I NWKGQVF SKMR SHTATNRMTGVGNTLKRHYETYLLEYELAHDDVDGECCLLCH S S APGDWVNCG L CG EWANFGCDI
' e ' T ' o ' ¥
Sorghum bicolor KTDGLEYICPHC S LANYKKKPPPP -KAANGFINTAS -VPRNYV
K TOGLEYICPHCSG TNYKKPPLPK-RVGNS SANLAS -ASQNV
Orzasstivajaponica |KTDGLEYICPHC - LANYKKKPPPP-ESANGFR-1A®-AQRNI
Setara itanca KTDGLEYICPOQU LARKNKKPPLPV-RVGNGF--VAT -AD AP
Asgeops tauscha KTDGLEYICPHC IANYKKKPPPPOQRVANGFANTVLPVIRNY
KTDGLEYICPHCILANYKKKPPPPOKVANGFANTVE -VIRNYV
Zoa mays KTDGLEYICPHCSLANYKKPPLPP-KVANGFENTAY-VPR=V
Asturopus Sttorass KTDGLEY ICPHCSLANYKKKPPPQ-KVANG FANDAP - VERNG

ARID (yals oss clabdloee 4l odimd lis Juatiune (015" BIOEdit )l38le 5 51 oslitul b axllles 3y90 (g y sl g5 (il casdyon —F S5
Oryza sativa (XM_014901548) Brachypodium distachyon (XM_021453462) Sorghum bicolor : |l asllas 5yse LS .0l o0
Oryza brachyantha (XM_020317627) Aegilops tauschii (XM_004973536) Setaria italica (XM_015795079) Japonica
Ll o (MF544039) Aeluropus littoralis ((XM_008671989) Zea mays (XM_006661204)

Figure 4. Multiple alignments of ARID proteins using BioEdit. The box represents the conserved ARID domain. Studied plants
were involved: Sorghum bicolor (XM_021453462), Brachypodium distachyon (XM_014901548), Oryza sativa Japonica
(XM_015795079), Setaria italica %X _004973536), Aegilops tauschii (XM_02031 6272', Orgz? brachyantha (XM_006661204),

ea mays (XM_008671989), Aeluropus littoralis (MF

44039
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Table 3. Secondary structural properties of ARID proteins
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Figure 5. Comparison of Secondary structure of ARID proteins using SOPMA. The values are protein length. (A)
Setaria italica, (B) Zea mays, (C) Aeluropus littoralis, (D) Glycine max
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Figure 6. Expression pattern of ARID using Real-time PCR under salt stress (500 mM NaCl) in shoot tissue of
Aeluropus littoralis. Treatments involved: Control, 6, 12 and 24 hours after stress, respectively
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Figure 7. Expression pattern of ARID using Real-time PCR under salt stress (500 mM NaCl) in root tissue of
Aeluropus littoralis. Treatments involved: Control, 6, 12 and 24 hours after stress, respectively
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Abstract

Abiotic stresses are the most important factors that reduce the yield of crops. In this case,
Bioinformatics analysis plays an important role to study genes, and their relatedness as well as
prediction their function in response to abiotic stresses. Among all domains, ARID-PHD
domain has been identified in plants and animals and has a very significant role in growth
regulation, cell cycle, and expression of specific genes in each tissue. In this study, we looked
for the conserved sequences of the ARID family in various plant species from the NCBI
database to evaluate its expression in Aeluropus littoralis. Based on the result, 10 plants that had
protein containing the ARID-PHD domain were identified. Then, sequences alignment,
designing phylogenetic tree, protein characterization and relative expression assessment of
ARID gene in Aeluropus littoralis were done. The results showed that in addition to the
similarity of amino acid sequences, proteins were divided into two groups of monocotyledons
and di-cotyledons plants. Protein characteristics and structure investigation indicated a high
degree of conserved sequences in proteins from different plant species. Regarding gene
expression analysis, the maximum level of transcripts belongs to this gene expressed in plant
aerial tissue after 6 hours of salinity stress and did not show a significant decrease until 24
hours, which probably suggested the probable role of this protein in plant tolerance to various
stresses. Also, in the root, the gene expression was not significantly different from control
treatment. This study was the first report to investigate protein characteristics and changing in
ARID gene expression in halophyte plant (Aeluropus littoralis) under salt stress conditions and
could be used as a useful reference to make plants tolerable specifically to salinity in using this
gene family to modify plants to tolerate abiotic stresses especially salinity.
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