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Identification of conserved miRNAs and their putative target
genes in safflower (Carthamus tinctorius L)
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miRNA family ~ Target_Acc. Target gene Target function Expectation  Inhibition
miR156 LUCG01112023.1 SPL12 Transcription factor 1 Cleavage
LUCG01115084.1 SPL6 1 Cleavage
miR156/57 LUCG01298205.1 SPL13A 1 Cleavage
LUCG01224167.1 RGL1 transcriptional regulator 1 Cleavage
LUCG01243028.1 SPL3 Transcription factor 1 Cleavage
LUCG01107968.1 SBP1 1 Cleavage
miR157 LUCG01246162.1 ABP19A Auxin receptor 3 Cleavage
miR159 LUCG01056444.1 EXPA cell wall organization- sexual reproduction 25 Cleavage
LUCG01143063.1 MYB Transcription factor 2 Cleavage
LUCG01254949.1 GAMYB 1 Cleavage
EL374787 ACT3 ATP binding 25 Translation
EL378219 25 Translation
miR160 LUCG01282242.1 ARFR transcription factor activity- auxin-activated signaling 1 Cleavage
LUCG01300668.1 pathway- response to auxin 35 Cleavage
LUCG01303928.1 0.5 Cleavage
LUCG01462221.1 0.5 Cleavage
LUCG01462439.1 0 Cleavage
miR162 LUCG01307169.1 CNGC9 Acts as cyclic nucleotide 25 Translation
LUCG01084634.1 RD19B cysteine-type peptidase activity 2 Cleavage
EL372961 HSP70 Interacts with newly imported chloroplas_t prot_eins to as_sist 3 Cleavage
in their maturation.
EL386787.1 AO0A103XSzZ1 uncharacterized protein 35 Cleavage
miR164 LUCG01279392.1 NAC Transcription factor 15 Cleavage
LUCG01015665.1 AB19B auxin efflux 0.5 Cleavage
miR166 EL378923 UBP7 Involved in the processing of poly-ubiq_uiti_n_ precursors as 25 Cleavage
well as that of ubiquitinated proteins
EL390889 REV transcription factor 3 Cleavage
miR167 LUCG01205011.1 AO0A118K6Q9 auxin-activated signaling pathway 4 Cleavage
LUCG01241175.1 AOA103XEX9 4 Cleavage
miR168 L UCG01301997.1 AO0A103XFL7 carotene catabolic process 25 Cleavage
LUCG01204103.1 A0A103Y950 gene silencing by RNA 35 Cleavage
miR169 LUCG01293037.1 2A5A brassinosteroid mediated signaling pathway 35 Cleavage
LUCG01261417.1 CIPKP intracellular signal transduction 35 Cleavage
LUCG01463496.1 CCAAT-binding transcription factor activity 1 Cleavage
miR171 LUCG01254007.1 SCL15 transcription factor activity 1 Cleavage
LUCG01112597.1 SCL6 0.5 Cleavage
LUCG01294608.1 1 Cleavage
LUCG01069633.1 1 Cleavage
LUCG01249264.1 1 Cleavage
LUCG01084527.1 1 Cleavage
miR172 EL403681 AO0A103Y529 transcription factor 15 Cleavage
LUCG01281567.1 AP2 15 Cleavage
LUCG01304181.1 15 Cleavage
LUCG01291350.1 RAP2-7 15 Cleavage
0.5 Cleavage
LUCG01260705.1 05 Cleavage
LUCG01463844.1 05 Cleavage
LUCG01083051.1 0.5 Cleavage
miR390 EL 385383 Atl1g47380 negative regulation of defense response to bacterium 25 Cleavage
miR319 LUCG01179939.1 TFCC Regulates microtubule function in seed development 25 Cleavage
miR393 LUCG01294804.1 TIR1 Auxin receptor 3 Cleavage
LUCG01295536.1 35 Cleavage
LUCG01297882.1 2 Cleavage
miR394 LUCG01273264.1 FBX6 photoreceptor activity 1 Cleavage
LUCG01288514.1 CIPKP intracellular signal transduction 2 Cleavage
EL381257 At2g39750 methylation 25 Cleavage
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Target function  Expectation Inhibition

miR395 LUCG01272954.1 CAX3 calcium:proton antiporter activity 3 Cleavage
LUCG01293261.1 APS1 response to cadmium ion 2 Cleavage
LUCG01268932.1 AB5C cellular potassium ion homeostasis- response to salt stress 25 Cleavage
LUCG01048975.1 DES6 fatty acid biosynthetic process 2 Cleavage
EL373143 APS response to cadmium ion 25 Cleavage
LUCG01290817.1 SUT3 carbohydrate transport 2 Cleavage
LUCG01059029.1 15 Cleavage

miR396 LUCG01074652.1 SCP45 Involved in plants secondary metabolism. 35 Cleavage
EL376169 GRF Transcription activator 3 Cleavage

EL378674 TUN pollen tube development 15 Cleavage

EL 393087 RD21B response to salt stress 3 Cleavage

miR397 EL394134.1 LAC13 copper ion binding 15 Cleavage
EL398108.1 LAC3 1 Cleavage

EL391150.1 LAC3 15 Cleavage

EL390754.1 IRX12 15 Cleavage

EL386866.1 LAC7 2 Cleavage

EL383646.1 LAC16 15 Cleavage

miR398 EL410611 SODCC superoxide dismutase activity 25 Cleavage
EL406119 2.5 Cleavage

EL510881 2.5 Cleavage

miR399 EL377818 TULP response to fungus 15 Cleavage
miR403 LUCG01174959.1 AGO2 Involved in RNA-mediated post-transcriptional gene silencing 1 Cleavage
LUCG01263368.1  At1g80870 protein phosphorylation 2.5 Cleavage

miR408 EL406272 Cupredoxin electron transfer activity 3 Cleavage
EL411506  Cupredoxin 3 Cleavage

miR477 LUCG01301932.1 GAIl gibberellic acid mediated signaling pathway 1 Cleavage
LUCG01025259.1 RGA2 transcriptional regulator 1 Cleavage

miR530 LUCG01462342.1 PUB34 transmembrane receptor protein serine/threonine kinase binding 3.5 Cleavage
miR858 EL409419 MYB Transcription factor 2.5 Cleavage
miR6111 LUCG01268040.1 AO0A118JTA6 protein Kinase activity 1.5 Cleavage
miR6113 LUCG01026540.1  Z195D10.16 zinc ion binding 15 Cleavage
miR6114 LUCG01061254.1 Z7195.17 Metal-binding, Zinc 2 Cleavage

ol Dslize 5 sl K GLMIRNA (6l o s I
Lyl b 4 i 5 3L 330 WO Ol (505 2 Ll on Al (]
Zhang et al. ) 555 WLOT Ol L5 Sl v Oboy —0Ks
ol pluls GLMIRNA e S5, 51 Ko S .(2008
Gl cpl o pgeas el OT 0" gLl 3 U 5L sdes s>
bl 53 L SLMIRNA o' (slesl 53 U 5L cndls 515 oS
Zhang et al. ) ol S50 YOUST s g 3l WO

.(2006d
55 &S ol SBMIRNA LLabs candlas ol 5 5kes S0
Lietal. 2011; Cao ) Wledis i 158 )8 s iy Slalllas
MiR393 slassl gl slael LMIRNA - (et al. 2013
Aies MiIR6114 5 MiR6113 miR6111 mMiR530 miR477
GBMIRNA Ll (poiy Sldlas s &5 ol 4 a5 b
S el s Gees LIS Gliss s SIS
gk Ol b 5 Ole pds W b el S3 MIRNA 3] 5l

ngjlﬁ)‘}b‘}:; (_5[.&0.::)‘) Q..L.L b‘)‘jb_}‘)‘ﬁ.‘)( Ju\a.l.:'.: LS{L.»:LVQ

S Lyl Jsb w5 2S5 Y)Y (AT KIS sLmiRNA zis
L 03 odd plulid GLMIRNA (ol 550 gle S5 5 S
S 5 (Zhang et al. 2006b) =3 «(Zhang et al. 2008)
Jsb o .ol esy (Unver and Budak 2009)
Ol g g5 pre- miRNA s Jis5 Jsb (LmiRNA
S S Ve B Ve gyl slapre- MIRNA Ul o e
olalS 3 b s pl dsb Ll «(Ambros 2004) &l Jsb
s WSS Ao A U Sosbe cl e Sl
pre- miIRNA s JI 5 gl 5 Jlaas -l .(Zhang et al. 2006¢)
S Sl LSS A0M E Y b Hba KIS
Ve o o Jsb (JA0/Ve) KIS pre- mIRNA s JI s
Sl aees ol oo Slllae sl Lodalin (pl 5 A5ls 45 208
Sl S5l SLS 5 L (03 OIS ey 3]
Sunkar et al. 2005; Zhang et al. 2006b; Zhang et al. 2007; )
S 4> kB« (Zhang et al. 2008; Frazier et al. 2010

gl Jsb &S ol pl syl s pre- MIRNA Jsb 540 s



https://dor.isc.ac/dor/20.1001.1.20084439.1397.13.3.5.6
https://mg.genetics.ir/article-1-73-fa.html

[ Downloaded from mg.genetics.ir on 2025-11-17 |

[ DOR: 20.1001.1.20084439.1397.13.3.5.6 ]

BOT 0gdll Bua S 03 § WMIRNA Lubi

OSan 5 a5 o o S

ssba 5 Lsde 3L Ol s LI MIRNA gls 23S
AlUVIA ) L35 o (oo 595 O3 jmmrs Sy S Ol et Olajon
OLLS ;3 MIRNA (sla =S 58> 45 ool L (et al. 2005
Jed 5D MIRNA laesl gt 51 oS sl Ul s Jslite
&y sods (MiIR156 5 MiIR169 mMiR399 MIR395 (slaesl 5l
Jones-Rhoades ) cwlods il Lol 055 5> O e Sk
> .(and Bartel 2004; Zhang et al. 2007; Zhang et al. 2008
S S sbe S b b oalie 55 S8 s
miR397 5 mIiR395 mMIR169 o3yl <. slLamIiRNA
s Ssasn S JRS Cow s Ot Do
SLMIRNA 51 4oy Y0 L a5 sds 28 LmiRNA
DL i ool & Kb ol 1 KIS 55 e plulid
S s b Shas Ll 5 s MIRNA o3l il a ol Ao e
Al azils S8 s MIRNA laesl sl ol 4 oo |
O3 ok Chlix KIS gls 2S5, 53 ax 5 B 4SS
Ol 55 o S osba ol 655 cpl o535 5o pre- mIRNA- JI 5
el (0 JS2) Al pre- MIRNA - 2dIS 1) s 2dS 51 &+
Rl Glp el Cd g5 G s s Sh s S
< sls ol C.ocardunculus b 51 acl zul o3l sl glaw S
Ll o oolgl pl slad S s 5o pre- miR169 sls Ji g
sl Ll e L (0 JSE) il s bl Sls
s 2dS ol a8 ol ael el 3l 5l 65,8 5l IS caa
Gl ol s, 5l Olg e sl camlodi plulis o s

RSy eb‘}.':b'- U"\ LSKAM.};J{L\»)J LAJL-«% U”\ ‘jiLwLw“u

= niR 1660
miR 1562 miR166
GOCAl L
DAL A o CALL ACADOCA aua A HALGO L ©
JALDOUC VKXY CACUCOUAGO0 ",
) A
nuR160a o
MR 3954
(<A
c
miR162a R 171a
c L
< A O ALC

0Ll sld e SIS 55 WOl | g 4
ls s Lz

—ile Jlle slagsl 5l S s L LMIRNA - Jig
Sy p o o L WMIRNA (IS s il ail>
53 Lol Candge das e 0L &S syl 13 00 5 Y L
Frazier ) o ol s G 3l o adl— sl L
pre- sla Jig 5l glaass & K& s (et al. 2010
sy 2 MIRNA JIy5 Coxdse Lol an SIS sLamiRNA
Cslods &1y Lag]

Ol 4 el jletle S rils s 4 pre- mIRNA gla i
ol b aslie 53 LOT (MFE) 5,520 55T 6530 sl
sl J=cpl L (Bonnet et al. 2004) ..l 5L RNA
Bl Jlle A3l e 35 LIRNA 5 tRNA L3 51 RNA
s Llg e LMIRNA - oo G by cas |85 (6 0
St ol @ Bl jaxls sl MFE bl
S oy LRNA L 511, LMIRNA X5 e (MFED)
Zhang et al. ) axb /A0 31 VL L 5 ply of Jldie oS (S
Sl MFEL j5lis oS das o 0L sdeliesay s .(2006C
+ oV keal/mol Sle sba )8 0,80 sLamiRNA
wlie 5 VL Sl ol pme ssbay SR cpl Lol v/AE
5 (+/09) LarRNA (+/1¢) WIRNA |3 5| RNA L. MFEI
ol »ls .(Zhang et al. 2006¢) .l (+/A7 L +/Y) LamRNA
Gl o 3 RNA a5l i K8 6,3l sLemiRNA
L5l sl MIRNA

miR 168a
LA
L G COLOC MG Com oo )
ACCAALVALCLUC o00cLuoce
miR393a
Xy
L) ALATA!
T (QUTC ORI T UATAUALA
v AL
mik [6%a
Aot
AL v

LOCG LILUUACUOAALDGLE  CUOGA oL

1A 00 vaatiaan

o jasie 505 S, L L MIRNA Jis Lol 55, » MIRNA JI 5 Coxdsn b ol jan KIS pre- mIRNA sls JIs 5l olad gai -4 K2



https://dor.isc.ac/dor/20.1001.1.20084439.1397.13.3.5.6
https://mg.genetics.ir/article-1-73-fa.html

[ Downloaded from mg.genetics.ir on 2025-11-17 |

[ DOR: 20.1001.1.20084439.1397.13.3.5.6 ]

OLes 5 a5 5 =S

BOT ogdll Bua sy 05 9 MIRNA Ll

WS e Wl B S, s cadd oS S s ZIP I
ol Sl el @ Glas (Emery et al. 2003)
35 S, sSB MIRLBE ool b (KIS 55 Cua el
03 a8 3 S lesl Olgs oo ol by ckas o 51,3 Caua |, HD-ZIP
pyde IS oG Gl b i S ped s 53 SO
MIR172 &S 55d o sy 43S Cyso ooy bl
S5 G |, APETALA2-like (AP2) laspsis, KIS
s o Ol S Sl ol g8 sl wlie ol das e
5 Las e Ll Gda |, AP2-like 5 AP2 (slanj MiR172
Aukerman ) L5 o aAS Fok 5o ol 4 e ol

.(and Sakai 2003
Sl G KIS Gl 0k s i MIRNA laesl il S|
Gl edd iz sla Sl il s e 3 Gaa |y 03
a5 Ole 55 1y Gds Cole Vor 350> LMIRNA (ax)las
ol » Ll «(Brennecke et al. 2005) W yls 5y 5 oS US
Jlasl Sepl & ax g b LMIRNA & 545 o gl i
O Ol LI ()5l ladshe 53 Gua saoS L, s
5 S e S 1y 0Ll s s eSS slacs 1A
Iy I3l 58 Lds GLMIRNA Cais 35 L osue ol
e oS Jlasl OlalS s el «(Lewis et al. 2005) 5 S al =
035 olatl | Jes pl 350> b Guas 05 5 MIRNA
e 5 B s 0L 5 alS LmIRNA s> 5l ool
33 W5 e 0F ey Ol elis b 5 S e J S 1 W05 |
Al s (Sabe 5 (SO gl Bl ey Cib
S edal sy s A3y o0he RT-GPCR 55 51 eslixd
Sle b Ok 5l slie zska (S8 GLMIRNA - Ll
3 Skee 3 Sl Wl e S sl Ol MiRA08 5 miR398
3 il S gleamalS el 5 iy o Lol s
wlobs LamiRNA 55 0 Oldlles asj 5o & slas sl
Ol g4 (CSD2 5 CSDL) 35 yoess doeST s son S 5l sar 0 53
Qo 53 15 LMIRNA 56 - 55 54 45 <ol MIR398 Gilutal
S .(Sunkar et al. 2006) s> OLis silans] gla i 4 olS
e s QLS 3 el G o s st Sl
LSl (T02) St s Jod 51 Il 05T glaei S

o e Gl RS 4 Jesd )5 &S ol esls LS MIR169
53 33 MIRNA -1 51 sls 2S5 (Zhao et al. 2009) s i

Zhou et al. ) i, 5 (Zhang et al. 2007) OLs Jis Sals
ol alis gla tdS ol sl cleds Ll (2009
Ll selie elSs Lie el Se K8 5 MiR169
el e s Yol 5 sl adls alS glas S L

el azils plin 2 il LS slad S
Golsr Stsis, 5l e OS5 Ol J xS s WMIRNA 5 Slas
5 oS dlasl 5 b 51 LMIRN &S ol &y 5m ool 4 W0
dor 5 S b s i e« MRNA & Lls &5 L
53 LMIRNA Ol 5l b, .(Bartel 2004) &5 o O
CEl 5 Wl s G JIg b g5 bl Saiciix olalS
el Sda JIs 055 52 gl Ol kT OLLS o
Ol i 51 55 Slelie J- ool L «(Bartel 2004) 5,5
Aukerman and ) 3,15 355 50 des 5 S e b 5l OS
s 05 L LMIRNA 034 JeSe 51 Olpe ol (Sakai 2003
RS el d L S s bl i O
6 ey L LmiRNA JLb: » odle b Jool opl glus
BSOS plelid & Goye SIS 0555 5 2535 D5 atll
R Ty R PR R Lol odSuS glacsiy 5 Coda
Lol Jlasl e Bb LmiRNA s Sascbls sV
or! «(Zhang et al. 2006b) OlalS 5 al3 Ole > Gaa Jlga
Sl S5l SIS sl s B S e Slialis L ml

.(Jones-Rhoades et al. 2006; Nie et al. 2015)
i S s oS Jsenssba LMIRNA
D3 e 1) s OLLS 3 sl 5 Al ediS b gl
sls OLiS aasl, .(Jones-Rhoades and Bartel 2004) Las .
53S0 el gl sdiS U a0 KIS 5 MIR156 o3l ylt a5
Squamosa Promoter Binding Protein-Like (SPL) 55,
as el Gde S e Wl ped e 53 age 2B S
93yl 03 SPL 0Ly S b Byl 3 pla 55158
sba S sl s amen s (Jones-Rhoades et al. 2006)
Size MIR156  Lu g (Zhang et al. 2006e)  alS

HD' w};‘ﬁ) (_;Lh‘)j:slﬁ Q)‘J )‘J:O ERTY LmlRlGG .K:A-\#‘O-L\:l



https://dor.isc.ac/dor/20.1001.1.20084439.1397.13.3.5.6
https://mg.genetics.ir/article-1-73-fa.html

[ Downloaded from mg.genetics.ir on 2025-11-17 |

[ DOR: 20.1001.1.20084439.1397.13.3.5.6 ]

BOT 0gdll Bua S 03 § WMIRNA Lubi

OSan 5 a5 o o S

o3l it 4 Glate 05 cpiz Ol MIRA0S a5 ool o3ls LS
Cupredoxin ol sl glasel A4S o (..JM I, Cupredoxin
0l gl s K hils Stz o e glaSs
LS o Joe 0581 Jol G Olpeas 5 Ll e e O
.(Nersissian and Shipp 2002; Gough and Chothia 2004)
Olgeas |5 kS o Wl age (2 olS JolSS 5 i)y 3 s
ladal b s s slam 3l 5 LS n 3 ok 55SU S
S o Dodea 5 S 55 oy W s Lile (55050 500
Joo Ik olps ed e 5 SlnS| BT CIles 055 5
55 Js~s WLCu-microRNA (Pilon et al. 2006) .s .
OlS 3 1) e wrly oty Ol 5 des s
Gl 03l OLES iy Sl (Pilon 2017) S o Sialon
5 ool LRIl (s, Ad, Sel MIR408 Ll aS
355 0 il 53 LIS ) e go wman 5 4l 3 Shes
Zhang et al. 2011, 2014 ; Zhang and Li 2013; Song et al. )
Olgea Cupredoxin b Lo, Jig slabs o) il (2017
Blg e ol S8 s ol ol S 5 MIRA08 s
3ol 5 e SSlegen s> MIRAOB e i& (gl S
Al 88l s S5 sl b

DS s 3 BMIRNA Sl 28 @ a5 L IS b,
wgey 3 adlae oig el e gl i 4 LT S5
53 ekiSJ xS GLRNA ol 3 Shee ol 5 plubs
oS ety ke la ) a0 ALS il glak S
SIS GLMIRNA - Ll U s Gudss cpl ool il
<=l>,_}\ oo pen Slallae C’L"’ Ob e 36 e ey
S ga wal 3 0T s Shae ot Gaa b 1) b Slalllae

&lw

Abdel-Ghany SE (2009) Contribution of plastocyanin
isoforms to photosynthesis and copper homeostasis in
Arabidopsis thaliana grown at different copper regimes.
Planta 229:767-779.

Achard P, Herr A, Baulcombe DC, Harberd NP (2004)
Modulation of floral development by a gibberellin-
regulated microRNA. Development 131:3357-3365.

Col (OH) - S ooden GladlGsl, 5 (HO2) O5su4en
sdidd s Jlé 0581 slaa S .(Bartels and Sunkar 2005)
Glop sl dowse (Jkeosss Gledae Jb s
LSl 4 (B 5 Jasse) SBsemgs oS g
Sl s N e LS Al (6 S S S 055
Syhe i e LOT Bl 5 Wy o bl S
bl S e e el Sl g8y S I
Apel and Hirt ) 555 oo o &l 53 Jlad 03081 slati S
Sl b s 25 g 585 Oley 53 MIR3YB Ol 2als (2004
4 pea oS XS e @al 3 CSD2 5 CSDL slads Ok Koo
53 MIR398 5 Jbe i Jayl 5 55 35 oo 13T GLAJCl, ol
Sl s sk il 4 S spi e Ol kg e
5CSDL slacgis, Sl 5 (AaL &slize Ll 55 e Cilses
4 4> L (Sunkar et al. 2012) .S .. (...1@ |, CSD2
L wlie coda 05 4 WMIRNA Jlasl fows 055 sddcblis
s diSUS G Iy 5 el K8 gl alS sl S L
Sl Sl oy Segs Olseay 56 s huSls s slags 5

Ldd plels miR398
Ll o led 4 sdablis Lo glaesl il 51 S miR408
Clodss S8 AlS S8 ¥ 5l iy 53 Sael 4 U
Llg o Sis ol (Kozomara and Griffiths-Jones 2011)
5o b olalS S s mIR408 Sl i edasOLis
Fol 03 MIRAB & ol 3,158 alS il (slaw S
(Soxs S G5 e ahe Sl e gla,sSU ISl 4
Sl Sl Ghls Jd 058 Sa S 5 Lo (oS
Abdel-Ghany et al. 2009; Kantar et al. ) .l ais
ey lallls (2010; Zhang et al. 2014; Ma et al. 2015

Altuvia Y, Landgraf P, Lithwick G, Elefant N, Pfeffer S,
Aravin A, Brownstein MJ, Tuschl T, Margalit H (2005)
Clustering and conservation patterns of human
microRNAs. Nucleic Acids Research 33:2697-2706
Ambros V (2004) The functions of animal microRNAs.
Nature 431:350-355.


https://dor.isc.ac/dor/20.1001.1.20084439.1397.13.3.5.6
https://mg.genetics.ir/article-1-73-fa.html

[ Downloaded from mg.genetics.ir on 2025-11-17 |

[ DOR: 20.1001.1.20084439.1397.13.3.5.6 ]

OLes 5 a5 5 =S

BOT ogdll Bua sy 05 9 MIRNA Ll

Apel K, Hirt H (2004) Reactive oxygen species:
metabolism, oxidative stress, and signal transduction.
Annual Review of Plant Biology 55:373-399.

Aukerman MJ, Sakai H (2003) Regulation of flowering
time and floral organ identity by a microRNA and its
APETALA2-like target genes. The Plant Cell 15:2730-
2741.

Bartel DP (2004) MicroRNAs: genomics, biogenesis,
mechanism, and function. Cell 116: 281-297.

Bartels D, Sunkar R (2005) Drought and salt tolerance in
plants. Critical Reviews in Plant Sciences 24:23-58.
Bonnet E, Wuyts J, Rouzé: and Van de Peer Y (2004)
Evidence that microRNA precursors, unlike other non-
coding RNAs, have lower folding free energies than
random sequences. Bioinformatics 20:2911-2917.
Brennecke J, Stark A, Russell RB, Cohen SM (2005)
Principles of microRNA-target recognition. PLOS Biology
3:e85.

Cao S, Zhu QH, Shen W, Jiao X, Zhao X, Wang MB, Liu
Q (2013) Comparative profiling of miRNA expression in
developing seeds of high linoleic and high oleic safflower
(Carthamus tinctorius L.) plants. Frontiers in Plant
Science 4:489.

Chen C, Ridzon DA, Broomer AJ, Zhou Z, Lee DH,
Nguyen JT, Lao KQ (2005) Real-time quantification of
microRNAs by stem-loop RT-PCR. Nucleic Acids
Research 33:e179-e179.

Conesa A, Gotz S, Garcia-Gémez JM, Terol J, Talén M,
Robles M (2005) Blast2GO: a universal tool for
annotation, visualization and analysis in functional
genomics research. Bioinformatics 21:3674-3676.

Emery JF, Floyd SK, Alvarez J, Eshed Y, Hawker NP,
Izhaki A, Baum SF, Bowman JL (2003) Radial patterning
of Arabidopsis shoots by class 11l HD-ZIP and KANADI
genes. Current Biology 13:1768-1774.

Frazier TP, Xie F, Freistaedter A, Burklew CE, Zhang B
(2010) Identification and characterization of microRNAs
and their target genes in tobacco (Nicotiana tabacum).
Planta 232:1289-1308.

Goodman DH (1964) Safflower: utilization and
significance in nutrition and allergy. Journal of Allergy
and Clinical Immunology 35:38-42.

Gough J, Chothia C (2004) The linked conservation of
structure and function in a family of high diversity: the
monomeric cupredoxins. Structure 12:917-925.
Griffiths-Jones S, Saini HK, van Dongen S, Enright AJ
(2007) miRBase: tools for microRNA genomics. Nucleic
Acids Research 36:D154-D158.

Guo HS, Xie Q, Fei JF, Chua NH (2005) MicroRNA
directs mMRNA cleavage of the transcription factor NAC1
to downregulate auxin signals for Arabidopsis lateral root
development. The Plant Cell 17:1376-1386.
Jones-Rhoades MW, Bartel DP (2004) Computational
identification of plant microRNAs and their targets,
including a stress-induced miRNA. Molecular Cell
14:787-799.

Jones-Rhoades MW, Bartel DP, Bartel B (2006)
MicroRNAs and their regulatory roles in plants. Annu.
Annual Review of Plant Biology 57:19-53

Kantar M, Unver T, Budak H (2010) Regulation of barley
miRNAs upon dehydration stress correlated with target
gene expression. Functional and Integrative Genomics
10:493-507.

Kozomara A, Griffiths-Jones S (2010) miRBase:
integrating microRNA annotation and deep-sequencing
data. Nucleic Acids Research 39:D152-D157.

Lewis BP, Burge CB, Bartel DP (2005) Conserved seed
pairing, often flanked by adenosines, indicates that
thousands of human genes are microRNA targets. Cell
120:15-20.

Li H, Dong Y, Sun Y, zZhu E, Yang J, Liu X,... Li X
(2011). Investigation of the microRNAs in safflower seed,
leaf, and petal by high-throughput sequencing. Planta
233:611-619.

Li YF, Zheng Y, Addo-Quaye C, Zhang L, Saini A,
Jagadeeswaran G, Sunkar R (2010) Transcriptome-wide
identification of microRNA targets in rice. The Plant
Journal 62:742-759.

Lu C, Tej SS, Luo S, Haudenschild CD, Meyers BC,
Green PJ (2005) Elucidation of the small RNA component
of the transcriptome. Science 309:1567-1569.

Ma C, Burd S, Lers A (2015) miR408 is involved in
abiotic stress responses in Arabidopsis. The Plant Journal
84:169-187.

Nersissian AM, Shipp EL (2002) Blue copper-binding
domains. Advances in Protein Chemistry 60:271-340.

Nie S, Xu L, Wang Y, Huang D, Muleke EM, Sun X, Liu
L (2015) Identification of bolting-related microRNAs and
their targets reveals complex miRNA-mediated flowering-
time regulatory networks in radish (Raphanus sativus L.).
Scientific Reports 5:14034.

Palatnik JF, Allen E, Wu X, Schommer C, Schwab R,
Carrington JC, Weigel D (2003) Control of leaf
morphogenesis by microRNAs. Nature 425: 257-263.

Park W, Li J, Song R, Messing J, Chen X (2002) CARPEL
FACTORY, a Dicer homolog, and HEN1, a novel protein,
act in microRNA metabolism in Arabidopsis thaliana.
Current Biology 12:1484-1495.

Pilon M (2017) The copper microRNAs. New Phytologist
213:1030-1035.

Pilon M, Abdel-Ghany SE, Cohu CM, Gogolin KA, Ye H
(2006) Copper cofactor delivery in plant cells. Current
Opinion in Plant Biology 9:256-263.

Reinhart BJ, Weinstein EG, Rhoades MW, Bartel B,
Bartel DP (2002) MicroRNAs in plants. Genes and
Development 16:1616-1626.

Rhoades MW, Reinhart BJ, Lim LP, Burge CB, Bartel B,
Bartel DP (2002) Prediction of plant microRNA targets.
Cell 110:513-520.

Schmittgen TD, Livak KJ (2008) Analyzing real-time PCR
data by the comparative CT method. Nature protocols
3:1101-1108.

Song Z, Zhang L, Wang Y, Li H, Li S, Zhang H (2017)
Constitutive Expression of miR408 Improves Biomass and
Seed Yield in Arabidopsis. Frontiers in Plant Science
8:2114.

Sunkar R (2010) MicroRNAs with macro-effects on plant
stress responses. In Seminars in Cell and Developmental
Biology 21:805-811.



https://www.ncbi.nlm.nih.gov/pubmed/?term=Baum%20SF%5BAuthor%5D&cauthor=true&cauthor_uid=14561401
https://dor.isc.ac/dor/20.1001.1.20084439.1397.13.3.5.6
https://mg.genetics.ir/article-1-73-fa.html

[ Downloaded from mg.genetics.ir on 2025-11-17 |

[ DOR: 20.1001.1.20084439.1397.13.3.5.6 ]

BOT 0gdll Bua S 03 § WMIRNA Lubi

OSan 5 a5 o o S

Sunkar R, Girke T, Jain PK, Zhu JK (2005) Cloning and
characterization of microRNAs from rice. The Plant Cell
17:1397-1411.

Sunkar R, Jagadeeswaran G (2008) In silico identification
of conserved microRNAs in large number of diverse plant
species. BMC Plant Biology 8:37.

Sunkar R, Kapoor A, Zhu JK (2006) Posttranscriptional
induction of two Cu/Zn superoxide dismutase genes in
Arabidopsis is mediated by downregulation of miR398 and
important for oxidative stress tolerance. The Plant Cell
18:2051-2065.

Sunkar R, Li YF, Jagadeeswaran G (2012) Functions of
microRNAs in plant stress responses. Trends in Plant
Science 17:196-203.

Unver T, Budak H (2009) Conserved microRNAs and
their targets in model grass species Brachypodium
distachyon. Planta 230:659-669.

Varkonyi-Gasic E, Wu R, Wood M, Walton EF, Hellens
RP (2007) Protocol: a highly sensitive RT-PCR method
for detection and quantification of microRNAs. Plant
Methods 3:12.

Weiss EA (1971) Castor, Sesame and Safflower. Leonard
Hill, London. Micropropagation of Castor 145:0-9.
Williams L, Grigg SP, Xie M, Christensen S, Fletcher JC
(2005) Regulation of Arabidopsis shoot apical meristem
and lateral organ formation by microRNA miR166g and
its AtHD-ZIP target genes. Development 132:3657-3668.
Wu G, Poethig RS (2006) Temporal regulation of shoot
development in Arabidopsis thaliana by miR156 and its
target SPL3. Development 133:3539-3547.

Zhang B H, Pan XP, Wang QL, George, P, Anderson TA
(2005) Identification and characterization of new plant
microRNAs using EST analysis. Cell Research 15:336.
Zhang B, Pan X, Anderson TA (2006b) Identification of
188 conserved maize microRNAs and their targets. FEBS
Letters 580:3753-3762.

Zhang B, Pan X, Cannon CH, Cobb GP, Anderson TA
(2006d) Conservation and divergence of plant microRNA
genes. The Plant Journal 46:243-259.

Zhang B, Pan X, Cobb GP, Anderson TA (2006a) Plant
microRNA: a small regulatory molecule with big impact.
Developmental Biology 289:3-16.

- WWAY 500 1Y 0 5losds [ 02 juwr 090 [y 98 S5

Zhang B, Pan X, Stellwag EJ (2008) Identification of
soybean microRNAs and their targets. Planta 229:161-182.
Zhang B, Pan X, Wang Q, Cobb GP, Anderson TA
(2006e) Computational identification of microRNAs and
their targets. Computational Biology and Chemistry
30:395-407.

Zhang B, Wang Q, Wang K, Pan X, Liu F, Guo T, Cobb
GP, Anderson TA (2007) Identification of cotton
microRNASs and their targets. Gene 397:26-37.

Zhang BH, Pan XP, Cox SB, Cobb GP, Anderson TA
(2006¢) Evidence that miRNAs are different from other
RNAs. Cellular and Molecular Life Sciences CMLS
63:246-254.

Zhang H, He H, Wang X, Wang X, Yang X, Li L, Deng
XW (2011) Genome-wide mapping of the HY5-mediated
genenetworks in  Arabidopsis that involve both
transcriptional and post-transcriptional regulation. The
Plant Journal 65:346-358.

Zhang H, Li L (2013) SQUAMOSA promoter binding
protein-like7 regulated microRNA408 is required for
vegetative development in Arabidopsis. The Plant Journal
74:98-1009.

Zhang H, Zhao X, Li J, Cai H, Deng XW, Li L (2014)
MicroRNA 408 is critical for the HY5-SPL7 gene network
that mediates the coordinated response to light and copper.
The Plant Cell 26:4933-4953.

Zhao B, Ge L, Liang R, Li W, Ruan K, Lin H, Jin Y
(2009) Members of miR-169 family are induced by high
salinity and transiently inhibit the NF-YA transcription
factor. BMC Molecular Biology 10:29.

Zhou X, Sunkar R, Jin H, Zhu JK, Zhang W (2009)
Genome-wide identification and analysis of small RNAs
originated from natural antisense transcripts in Oryza
sativa. Genome Research 19: 70-78.

Zuker M (2003) Mfold web server for nucleic acid folding
and hybridization prediction. Nucleic Acids Research
31:3406-3415.


https://dor.isc.ac/dor/20.1001.1.20084439.1397.13.3.5.6
https://mg.genetics.ir/article-1-73-fa.html
http://www.tcpdf.org

