VFY WA Hles /Y 0)jlasds /o23b Jlo / ly5 lS oMol doliingsy

il o e 5 (535l pole oSy

03 02 sy 9 ARID-PHD (yuod (59l (g criiy Kol gl 42520
Aeluropus littoralis Codg)» LS 1> (5 yqm i S

(T JTEPET R Y PNV ST 17 SPUWIY | ISVWSIARDE | FIC-R ISR VO
(ghorbani.hreza@gmail.com : Jgguse oim55) ;NS oISl ¢ j,9liS” pole 0uSiily «bls oMol (8> (ggoeishy -
S olSils g5l pale 0uStils skl =¥
Sl b @lin 9 (55,9LiS sl olSutily (i b (65,9LES (439l Cumnj 9 S 0aSutimgy Sliwl ¥
ASIENA 1 b pdy ol /0/Y 1l go s
VY B Y aouan

LXVLES
A& w3 (0031 o N 0 o ‘;:.135 OLLS 5 ,Sloc saiSdga5w Jolge (4 5 pko 1 (o j e (S
s il SBORT 4 Ty )3 Bl 3,555 (9K b 9 LIl dagyj oy 3 (s A Silo yghilan ple alauly
o a1 Wby plBT D ok sl i g b gLl 453l 9 LS )3 ARID-PHD (yaed (51,05 (sla ywidg y 3,03
Sl > ARID (yr0d s Cladlomo anl @y bosge (Jloi (gaiod cpl 0 . Sl o colais] sbyi ol g
AU Ogn Vo ol el )3 g e Wl (LS (gl 0 Cod (S 19 il )3 NCBI (ygzead cilises Sleb]
0331 Bgls @ oing T2 ligw 09239051 22 comgbn] cqmmmmgil)] Jold Lol . CAL ARID-PHD (5105 (59l
9 H9n BB R (rp ((SHEjekd S0 ey I (ilwidndpod g1 ugrgr9ll 9 ©y5 oS jom (alig,
ol ! (5l JIgi Sl 2 ogMle oS 313 LS S 85 ol (wgr9 )90l (555 )95 BLS )3 ARID (35 (omadd 3l (595!
YL CBls s> by oy (S99 )i le (w2 NS ool 4 93 9 4 ST QLS 05,5 93 4 5 Wiy
pladl )3 ()5 slacuigiy, dlasi pSlas &5 als (U (wgrg 9l S 13 ()5 Ol Ol (owisy 292 Bie (LS )3 (g
ool am Celw YE U g o3 jlaile ST 43 (659w id Jlos! jl Gl T 51 amy I3 dro (pia 331 (] g 0390 LS oils2
Oliae olS adia «.qu 50 il g0 i @ ’::Lﬁff‘,l.oau" 33 owg g on) Jloss! u,..&;,i»ly a5 ol ‘_,L...u S sre a3
9 9 JIF TRy o 290 2 O9IF oyl adlbe cnl (I 5k a8l IAE wall jled 4y o o Gl
ol 31 odlial > ISkl @ ol Slgicsn 5 0391 5 balped 3 o0yl bl ol 13 ARID (55 et Oy

[ Downloaded from jcb.sanru.ac.ir on 2025-11-19 ]

[ DOI: 10.29252/jch.11.29.143 |

L (65940 0329 4 (S s b SLUAT & Jood S )3 (LS (65 )9 g ZHe! jeliia 4y (5 3lgils

L—g},]tﬁ dn silico ¢y g )l."ol.w cé&)# -19.9'9) ‘d;‘“"’l)l‘ﬁ‘c dlhu.wa" Lg..\i.lf ‘5&5)‘9

3 oyl BRIGHT 5 DRI s, DNA & L]
5o ol el g (Byme |y > DNA & Jlail ed S
DNA ol b asiin (ol i1y g 51 45 ol
» ARID (g5l slacuSon ojgyel ailoo AT 5l 8
Wt oty ) eel 015 b s Slagrse ales
S 8l byass 5 bl s (ld Sl ¢lalS
» DNA & Jlasl yed &j90 & ARID 45 )51 .(YY)
.))SJ.Q.C 0550 ¢ )L>L» ‘_;15 J.wl;un O-helix u»lml
dlbee goiie 9 03y Hlme ARID (55l (sl
9 oo shuun i g oyl &S Cusl 0l asiie (YY)
Bl g polaidl clag gl g 48 pelal > Sle
O P Sep i ¥l 3 ARID (glaped .5yl
P dgg0 £oi g odgy ods Cdadlre Hluw C;U\y} 5 ols
S g2y & b ed (sl s n L
wis ARID (layiigy wllss ) adbe loyed
& S eSys Jold Jshe slacdlad Sl (g
oL g8 3l (Jolo 4d) g ereds (b 3> 0F Gl (S5
odlgls i cpas 4 Sl ons clable (gl ywed
9 ARIDAD (slacyiSsp (e 53 (TF) g oo (sii0g)S
oShaS by (YO) 0352 pY sy5)ky sl ARIDAR
JARID2 59y () Ml oo dtwge " iMitoly jgiunn

douie
oxiSdgae Jolge o mten S jps SIS

Chping b (Fr) Sgdie w2 LS 3Slas
Jokw 2Sdas (530)aabp > ol Jale @ (] « S ple
b aBlS ok S0 laShy JyS ol Jd g
soateds i)yl drpp CLS lp bl iy ol
Cuwd & oleMbl el (Ll ) glony any
& «Sloygaslgn 5l odliiwl b g ) (slaodly Judoo 1 osel
o8l wlp Gl (Sl s by e
5 bOj obe SeBishd bl (bl 5 b)) o¥gaxe
S90Sy (V) M (o0 S8 gy laly
G &S ledy culld e 4 Al n bl
b.)|9315 5)4}] dLhJL» )0 Al )‘.})95){ u@b w.o.bl
9 ob)f > 2g 4 ) Ol d>g YARID sl yiig
@ b DNA @ Jlail ged plye & boon ool
g () Ssdie ald Vi e Sad clibbo
clllae 5 o5 agol Sl Voo dgus &l ARID
Sy B Ll sl olSols 45 3 olis o] okl
x93 14l ARID b ())FY) 15l _o DNA azs,

oS DRI pZigy 50 (w9 (V¢) g0 BRIGHT
ol bl dtm‘;‘y u.sL»L.w W L;:L»Lw: (/\) 45).«»

1- Alignment 2- AT-Rich Interaction Domain

3- Histone deacetylase


http://dx.doi.org/10.29252/jcb.11.29.143
https://jcb.sanru.ac.ir/article-1-786-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-19 ]

[ DOI: 10.29252/jch.11.29.143 ]

VY

o.\;ﬂ @)&ol slrasliy o olsn U ad asdly, olS ol
o5 ol oyl glael olod iy cold cuws L
g0 £hy; (LS (g5l polie 5 Mol & pladl

g, 9 2190
chisbr (2l (ow)» 9 ARID laJly <él )
L Jlgi o0
g b alS ARID agglss el
NCBI ol  w5silf's  Cwmd 0 5 b
sl Jlg woen 5 (http://www.ncbi.nlm.nih.gov)
2 b Gl ARID (clagyisy 4 byye aiel doul
laped A8 célyy NCBI colo (pSgp Comd jd
losliwl b als ARID (sl pnSgy oas cladl>e
NCBI Colw & baw CDD  lleys
cols g (V0) (https://www.ncbi.nlm.nih.gov/cdd)
Jxy g oM )y (WWw.ebi.ac.uk/interpro) InterPro
ol sl Jlg ous clbbu sble Jbo 5 40
b5l ol (6,138 (glp g bl ARID-PHD 03
Dgroad ololid ol )5 o5 4 wb edlatw] ol e
i y1905 a9 (23 po
ARID lapyyn Jol5 Job alaiz (gilucinpon
(*Y) ClustalW 1 l58le 5 51 odlitwl b (awyyp 390
4.0 iley sl ool b (Ssild Cipd s g plol
L5 ey Chlued o 5SodE hey L og (YA) MEGA
LD o ) CE )3 Syl ST Cono 5 oy n e (YY)
A ol HSE Ve ee b7l gy yge5l
Oomdgn saylale Sw Gl 9 I (o)
Jols odel s & sl pZgpn olowbon Glusgas
(99 035 Slil] (adls (it el ol Sl
JRE 5 ekl b (ylulb (adls g Pl )98 (i
http://www.expasy.org/tools/protpar-) protparam
ok ol plulid (gl Nad awl>es (0) (ref.html
CELLO Jsbo olle (i Jiles 51 Loy
ookl b gy Jlgi ped jldle (YA) ud oolamuwl
23,8 oy (7) (http:/npsa-phil.ibcp) SOPMA .l
Aeluropus  Cudglla 8LS 43 ARID (5 ol (owyp
i littoralis
Cowj g Sy ooy I wargydl ol syl

5 gind Gl dm a3 8Ly iyl (65)5liS (k8
90l dn g culS MS sy e 3 ol (3,5 o sl
St CulS a4 ol chaalS awis
S5 slesd gy Vo 5l am il Jsl ailS g Jolore (g5l
005 alsl L) adilul Cygo a4 Bee MM e 4
() b Jee! (el FA 2 3 ¥+« MM )50 4 NaCl
oS Jlesl 5lam celw Y¥ 5 VWY & Sboj Juolsd )0 (e
9ok i LS 2len plul g iy, @+ MM (595
Slp mle @il g caiby albls b 4 wals oS
Uigy 5 edlazwl L RNA S .48 5,6 RNA gl sl
z Sl oss &l Joallysiws 3l (INvitrogen) Trizol

05 ol oy 9 ARID-PHD (10D (gl (sl iy p (Sl jgilyn 4 3o

Sk 48> @lal (b e Hlaw L) ediS el
il g Glas 4 hlobiug 0 Cpomen g (YA) odg
(\A) okl 5 (V) eaiS b i PRC2 LSS
u,uo.) d9‘.> L).u.}?)) \O dgd> 4D .))I.) ‘) LSJ) dlmu.«nxﬁ
e ey Vo9 ol pgy » ARID
Cul oa cdl (Swilp) Saccharomyces cerevisiae
dcgermen; sas L AL3g43240 sy (YYYF)
5555 s 5 ARID 3063 Sy gyl &S o] puggiasly]
wlis Ul PHD finger (y.ed (FY) aib . PHD
5 4l 1) onis aliie g o alie H3  JSotud S;LmaJlgs
S g sbaonSn b GiSly LUl 56 kol 5l (S
cald (pyide b ARID (sl 5 “::Ul}o RO
o 45 33l o JARIDL degasmayj jl cuiSap ¥ Jold
» 0sMe g 0350 PHD wpa 8 sy el b Y ol plss
(FF) wdlioe w2 %03 @ Sbes cige iy L o
JLQ(M Lmuzuyo u».ul)l LQJ.M J9]o )'389""5L;J“5|)"
Sygo 4 als ARID (cladsgomoyn; Sy 45 aad o
oSaden sl 5 (ol sl sl ) s Jite
ARID asb ol clayisyyy 4x )51 (YY) Slasl LalSs
9 )b sgas 35 llS pg 3 lediS Cje 4
il Lty )3 Ll b g (25 Ataej > (oo Slallns
O 591 eign Ve mmgtelyl o sl oad ()15
P kel sl T Glie bbb L ARID
503 v 2917410 55 aiel Al YAS 5 atg13350
Sloosd S92 9 (Suiokd Ll bl lagusn ol
Sgdise (sanog)S odlgilsj ¥y (389 C el 4l
>y ogdle Gupgal)] G Sgsen elad (FY)
Jols &8 wislo g8 )5 lociise s> ARID
4 YPHD 4 (¥) "ELM2 (YY) YHMG (¥¥) "HSP20
dite (gt 4 Jlal lapians )3 150> Sn Olyie
L}i)?)) Mh‘f MYB wp?} cw‘.{; JEl 9 (Y') H3 o
il 03lgl clo ey dds sis Olgis & o SIPL
1 oomed (FY) Cosl 0d plulis 5lalS ;5 ARID oud
3 (ARID (e (gl)ly) SIPL 5 i & pid) ldllas
{¥Y) Lotus japonicas olS ;3 2,5 LS5 5 (oljysee
(Serlis sl i 55 ARID-HMG (slagsstisn b
ol sl 3 oumgig) Wuld wdal 35 g (leg)S
2 LS ARID-ELM2 59y (i (YY) Lusmngly]
(\‘Y) 5_\,,1,1 &b ‘_j,*j“;;a,b_},sw,v@
(V) 2lon plil Wgi g gy dBlo S o A8
Lol 045 d«&]b)n
ARID (slaguy ot b byl o sladllas 0555t
5 Cul o5 plosl Aeluropus littoralis cudglls olS o
SEloygiilon oyp 4 385 cpl 3 @l gl Glgie &
SoSn b o) amlie 5 Goggygll olS 3 Sen cul
» 03 ol ol g s 85 QlalS ule ARID
Real Time PCR SusS jl oslawl b gy 55 byl yis

1- Heat Dtress Protein 20-like
4- Plant HomeoDomain finger

2- High-Mobility Group
5- Neighbor joining method 6- Bootstrap

3- EGL-27 and MTA1 homology 2


http://www.expasy.org/tools/protpar-ref.html
http://www.expasy.org/tools/protpar-ref.html
http://www.expasy.org/tools/protpar-ref.html
http://dx.doi.org/10.29252/jcb.11.29.143
https://jcb.sanru.ac.ir/article-1-786-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-19 ]

[ DOI: 10.29252/jch.11.29.143 ]

V¥o WAA e /Y 0)las /oadjl Jlo /ey LS oMol asliang,

pbdl Jatwe HI,SG 4wy (Termo Scientific, USA) Ji il eslazel b ol seisl RNA cueS 5 coas (V) i
ool i 3 ol 4 diged 1SS sl olod a8 > 8 S Slp A oy yegideiSiw] olSiwd 5 doyy S 5,67
) 0 @by O ol oKl 4y W0 & A RNase-free DNase | ;| DNA Syl Gis
4 Y gly oS ol dx > OA sl VO (gly oIS ol L CDNA 4w jiw ¢ 5 odlaiwl (Thermo Scientific)
DS s S ¥ pd 4l VO (gl ol Kl a2 VY G« ¢ Thermo scientific (USA) 8’ ,i cuS jl solazl
oS T 5 e1d gy el wogp e WU A5 Guisd) o5 ol & AT 58S plosl o Jarl gt
boadlas )00 0 (o gl i @ bgrpe slaodls6lS 0 ARID () o gl gl dsslre > (V)
Microsoft ,l3éls5 5 (VF) 2-AACT 34, 51 eslizul 3o b cutS g ey oo )Slel g Ol oggydll
2 lodly 3 Ske dwglie .cd,8 pbol Excel 2010 4 Vector NTI 1152 (glaylalays 5l oolizsl L o
15 LSD (yg0j] jl oolizsl b g 8/ aseas SAS Jidley  oolizl b o5 ol adllas () Jsin) 45 o)L primer 3
8,8 plol ao )3 O Jlais! pdass C1000™ Thermal Cycler (Bio-Rad, o j

SYBR Green | PCR Master Mix ¢S 4 USA)

real-time PCR STy 3 oslitwl 3590 (sl 5521 =V Jous
Table 1. Sequences of primers used for real-time PCR amplification

O3 S5kl Jlg o yiad 0 ylas e-value

5’- GTATGGCAACATTGTCCTCAG -3’
ACT11 EE594539.1 1x 10756
5- TGGAGCAACGACCTTGAT -3’

5 -TCGCCATGCTTTGATGTCTG-3
ARID MF544039 2x 1033
5 -ATAGCCGGAAGGATGCATGA-3

Lilg) 5l j g (V JS) Cbwl Gl alS ey oy g b
G5 5 olasdon lasgas (35 slo)liilo ((Sijold (K, ceatd |, DNA & Jusie cyued Sy ARID cys5ig
o @l WS L8 Ll g w3y o Sl doped 503 ohen 4 &S (V) wibie Jbo youde
adlles 3y50 sla Jlgg a8 o ol selSy sla g aS 035 ) chesge S5 4\;’-)> 2 e sl S,
YeEV odgame » 'ORF oljl <ol Cgnyls slls Olyieas a5 3,8 o,Lal PHD ed a0 oo oo dlos )]
2 SI5ES S YIYY U ungiolyl olS 3 sus9ilSs ol dle ot 4 Jlall lapiuns 0 1550 Gufigp
&S g0 asude b Jlo 300 bl o weigyell olS Oszed SeMbl oKL e b ki e Jos H3
9 03¢ )i;,\fu l) u@glm-n )l Uﬁ\jl) )wa* 4> dl)b lm‘_Jb» ARID u,%%); L ]oL;)I PRIR uo)bf &Yl 9 NCBI
cd.xu5f.l§9.s dl.zu.ﬂy' 05\..,;)51..3 Ce @Lu u»L»I » M?-‘HI)I Al il QLQ’L.S PRI RE L;Lmully'
Jsl 09,5 3 2900 e 095 93 4 ) QLS Ul Guggyl o aliges 5l (FY) a8ig (1Y) @ (YY)
9 4l JL8 wigysll 5 il @y wle sl S ol o3l b dalllas ol )5 el 20l plolid lals 505
L)‘““““)ﬁ‘l‘“l)l Jal.w ‘_5]4».] 9.) ul}btg LY ]05))‘ )»J PQJ °9)§ um’: L5'>‘9J WX 9 NCBI OKAL BIaStP » 9>t.uw> )]
(¥ JS5) 298 bigws g 2 PHD (403 (g5l ARID (55g, 008 85 5 )+ cLQ(J

[ » Domain
——— >  » Domain
1 125 50 375 500 625 -1l Faz

Zn binding site Jh Bh b
putative histone H3 binding site |

ARID superfamily !HD_SF £

NCBI oS4 (B) INterPro oSyl (A) . o895 oLS 53 PHD (3003 (ssls ARID (35555 o0 clilis sy -V UK

Figure 1. ARID protein Conserved domain contained PHD domain in Aeluropus littoralis. (A) InterPro site (B) NCBI
site

1- Open Reading Frame


http://dx.doi.org/10.29252/jcb.11.29.143
https://jcb.sanru.ac.ir/article-1-786-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-19 ]

[ DOI: 10.29252/jch.11.29.143 ]

g 05 ol oy 9 ARID-PHD (10D (gl (sl iy p (Sl jgilyn 4 3o

100 Sorghum_bicolor

99 Zea_mays

100 L Aechwopus_littoralis

O brachyantha clade 1

a1 Brachypodium_distachyon

100 Aegilops_tanschii

Oryza_sativa_Japonica
'— yza_: L_Jap
100 I— Setaria_italica

—— Arabidopsis_thaliana clade 2
100 I— Glycine_max

IS5 Ve b oytal G g3l b dylued (030055 by 4 €8 )3 ) alllas 390 15y (sl I (Safolid iy - USS

) Sl DM()AMU)MI Sy UV)])J>L“9L)")JJG>L)"L‘J‘)’L;‘“)9L5"‘>)J 09;9.) Awfl?u‘(‘") )
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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
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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

1.20 a

1.00 -

0.83

Jgs celwl celw ) celoi

MM 5 cod Real-time PCR SisS 51 ealazwl L Aeluropus littoralis olS 4y, 0 ARID (5 cubgigy ole (6651 =Y S
Sl S e By (650 3 el YF 5 VY o5 adalis z ol bajlos . 558 jlowd 4 o calisen (slocdly )0 s 4 )IS O+
2l oo MBI (gl xe pas
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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