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Figure 2. Phylogenetic analysis of nucleotide sequences. The phylogenetic tree was constructed using the Neighbor-
Joining method. Two groups was identified based on cutting line and bootstrap value
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Table 2. Predicted physicochemical properties of proteins
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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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Asturopus Bttoras INMKFLLCGVPCTLDACL SGSLEDGLNALLNIEIRGSKLONRVSASPPPLEAASLPRGMVTMRCDI STC HVSLLVSGSAQTCFOD¢
' i ' e ' F ' . ' s ' . ' K ' s '
Sorghum bicolor EKSQLVRAL SNSED-KLPSSEPLTSMSTACGASTFEVWMSL PKWAAQVLKHLAPDIQYRSLVALGIGCINGTPVAS FERRDADRLL FF(
stachyonEK QL VR SL PN S EDNKP S SAEPLTSMS 1 ACGAS | FEVWMTL PKWAAEILKQLAPDI SYKSLVGLGIASVNSTPVS S FNRQDADRLL FF(
OrzasstivaJeponica EKGQLVRAVLVREDDKPSSVEPLTSI SVASGASTFEVWMTL PKWAGQVLKYLAPEI SYKSLVPLGIACVNGTPVSSFDRQDVDRLL FFY
Setaria itasica EKSQLVHAL SNGEDNKP S SAEPL S SMCLACGAS TFEVWMAL PKWAAKVLKHLAPEI SYRSLVALGIACVNGTPVS S FORQDADRLL FF(
AsgBops tauscha EKSQLVRALPNSED-KLSSTEPFTSMETACGASTFEVWMTL PKWAAQVLKHLAPEI SYRSLVALGVGCVNATPVAS FERQDADRLL FF(
EKSQLVRALPNNDD-KLASSVPLTSMSTACGASTFEVWMTL PKWAACVLKHLAPEI SYRSLVAVGIGCINGTPVAS FDRRDADRLL FF(
Zea mays EKSQLVRAL SNSED-KLPSSEPLTSMSTACGASTFEVWMSL PKWAAQVLKHLAPDI SYRSLVALGIGCINGTPVASFERRDADRLL FF{
Asturopus Bttoras EKSQLVRALPNSED-KQPSSEPLTEMS 1 ACGASTFEVWMAL PKWAAQVLKHLAPEMSEYRSLVALGIGCH TPVASFERQDADRLLFL
' =°. ' = ' 7. ' X : &% ' R ' = ' - :
Sorghum Dicolor GPYFHLPRWIEASLTKOR-TKVGSESKQSLLGANGVL EDKKHMMEGPS SLSAVKAKLKPATMRP | PHIRKQOMHPFMGLPETSLHETS 1!
Brachypodium distachyonG P YL =L PRW-ASL TKERRMKG SLEVEPNV CANGVGDDKKHLMDG - S SLP S VKTRLKPATMRP I PR- SKQHLHPFTGFTQ= 1 INGAYQ'
sativaJeponica GLY SHLPRWOASLVKDR-LKGTPECK:SSTF-IANGVGEYQKHPMKG -TSL -VVKPKLKSAKMRP I PH-SKROM=PFVGIPPIFIHDASQ’
tasica GPYAHL SRWSASLTKOR-1TGSLESKQ! GTNGVTEDRKHLTEG-SS5LSSLKPRLKPATMRPL PH S PKQOMSHL FMGL PQS1 IHDASQ!
Asgmops tauscha GPYFHLPRWSASL TKOR-AKTGSESKSINLLGVNGTSEDRKAPVEGPSSLTSFKGKLKAATMRP | PHIRQQAMHPFMG FPEANIHET SQ,
GPYFHLPRWSASLTKER - VKMGLESKPNL SGVNG | PEDKKHLMEGP - -KAKLKPATMKP | PH S RKQOM-PFMG FAEATVHER Q.
Zea mays GPYFHLPRWSASLTKDR-TKLGSESKONLLGANG VL EDKKHMMEG PSS FSAVKAKLKPATMRP | PHSQOKQOM=PFMCLPETSFHETS 1
Asturopus Sttorass KD FMM - KW VFE I CEMY ~CFY o m m m o m m m e e e e e e e e e e e - KERQRWFKIEPVRL SRTCQSHHLS----S1VYTCRS!
' . ' S5 ' e ' . ' -, ' . ' . ' - '
Sorghum bIcOlor HN-SVSSAPTTHRKSTSGPSHTPSVIQLN-PLPMKKHGCDRLP IQVCSEEDFLKDVMAFL | QRGHNRL VPHGGLAEFPDA I LNAKRLD!
Brachypodium distachyon<N - = VP AA - ATRRK s QQALLLN-PLPMKKHGCDRLPIQTCHEEDFLKOLMOFLLORGH TRLVPQGGLAEFPDAILNAKRLDI
Ornpzasstivalaponica =N-ALPVAPTTORKL - “GT RVEPAVPLN-PLPMKKHGCDRLPIGIC EEDFLKDVMOFLLORGHTRLVPOGGLAEFPDAVLNAKRLDI
Setaria itasica =S -VVPVVPATARK GPPRVQP SVPLMNPL PMKKHGCDRLPIRICSEGDFLKDVMQFLLORGHTRL | PQGGLAEFPDAVLNTKRLDI
Asgmops tausch HHNSAPASTAAHRKSTSGPSHAQS | IQLN-PLPMKKHGCDRLP IQVCSEEDFLXKOVMOE]L 1ORCHERL VOHGGLAEFPDAVLNAKRLDI
HN-SVPAAPTTHRKSVEGPSHAQS 1 IQLN-PLPLKKHGCDRLPIQMC SEEDFLIKDVMQFL | QRGHNRL VPHGGLAEFPEAI LNAKRLDI
Zea mays HN-SVSYAPTTHRKSTSGPSHTPSVIQLN-PLPMKKHGCDRL S IQVCSEEDFLKDVMQFL I QRGHNRL VPHGGL AEFPDAVLNAKRLDI
Asturopus Bttorais QIG RARRLORPACKL 5L IRFLQS 1 IQLN-PLPMKKHGC IGCPFKFALRR -1 S[KDVMQFL I QRGHNRL VPHGGLAEFPDAI LNAKRLDI
' KR ' iy ' R ' T ' % . 1% ' Ky ' V= '
Sorghum bicotor VVERGGFYVGNG I NWKGQVF S KMRNH TATNRMTGVGNTLKRHYETYLLEYELAHDDVDGECCLLCH S SAPEDWVNCGLCG EWAH FGCDI
aistachyonV V SRGG FYVGNG | NWKGQVF S KMCNH TVTINKMTGVGNTLKRHYETYLLEYQLCHDDVDGECCLLCH [
Orpasativataponica VVSRGGFYVGNGINWKGQVFSKMENHSTVINKMTGVGNTLKRSYETYLLEYEL sleDovcceccie
Setans itasca VVSRGGFYVGNG I NWKGQVF SKMSNHTVTINKMTGVGNTLKRSYETYLLEYEL ADDVDGECCL I CH S SALGDWVNCGLCG EWA= FGCDI
AsgEops tauschl VVSRGGFYVGNG I NWKGQVF S KMRNS TVTNRMTGVGNTLKRHYETYLLEYEL SHDDVDGECCLLCH S SAPGDWVNCGLCG EWAH FGCDI
VVSRGGF YVGNG INWKGOVF SKMRNS TV INRMIGCVGN TL KRS YETYLLEYELAHDDVDGECCLLCH S SAPGDWVNCGLCG EWAH FGCDI
Zea mays IVVSRGGFYVGNG I NWKGQVF S KMRNH TATNRMTGVGNTLKRHYETYLLEYELANDDVDGECCLLCH S SAPGDWVNCGLCGEWAHFGCDI
Asturopus Bttorass VVERGGFYVGNG I NWKGQVF S KMRSH TATNRMTGVGNTLKRHYETYLLEYELAHNDDVDGECCLLCH S SAPGDWVNCGLCG EWAH FGCDI
' e ' ¥ ' . ' .
Sorghum bicotor KTDGLEYICPHC LANYKKKPPPP -KAANGFINTAS - VPRNV
stachyonK TOGLEY ICPHC G TNYKKPPLPK-RVGN S SANLAS -ASQNV
Orpzasstivajaponica |KTDGLEYICPHC - LANYKKKPPPP-E- ANGFR-1A"-AQRNI
Setaria itanca RKIDGLEYICPOC-LARNKRPPLPV-RVGNGF - - —ADT AP
Asgmops tauscna KTDGLEYICPHC: 1 ANYKKKPPPPQRVANG FANTVLPV RNV
KTDGLEYICPHCSLANYKKKPPPPOKVANGFANTVSE - VERNV
Zea mays KTDGLEYICPHC - LANYKKPPLPP-KVANGFINTAY-VPR=V
Asiuropus Bttorass KTDGLEYICPHCSLANYKKKPPPQ-KVANG FANDAP - VERNG

ARID (yols o clablore anb onimd s oo ;018 .BIOEdit jlj8ls 5 5l ooliwl b axdllas 3)50 (uigp (sla JIg5 (g5l cindyon =¥ S
Oryza sativa (XM_014901548) Brachypodium distachyon (XM_021453462) Sorghum bicolor : foli adllas 550 lalS .0l 0
Oryza brachyantha (XM_020317627) Aegilops tauschii (XM_004973536) Setaria italica (XM_015795079) Japonica

sl (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
004973536), Aegilops tauschii (XM_02031

(XM_015795079), Setaria italica %X / <
ea mays (XM_008671989), Aeluropus littoralis (MF

$XM 014901548), Oryza sativa Japonica
627? Olgza brachyantha (XM_006661204),
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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