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Advances in the study of plant microRNAs
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Abstract: Plant microRNAs (miRNAs) are single-stranded RNA molecules of around 22 nucleotides (nt) in length that are
associated with the RNA-induced silencing complex (RISC). They act as post-transcriptional negative regulators of gene
expression mainly by guiding cleavage or attenuating the translation of target transcripts. The targets of plant miRNAs often
belong to transcription factors families involved in the control of developmental processes and defense responses. In the
present paper, we reviewed the recent advances in our understanding of the biogenesis and mechanism of action of plant
miRNAs, as well as the regulatory roles in plants.
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Table 1 MicroRNA gene families conserved and nonconserved in plants

miRNA family Arabidopsis Oryza Zea Sorghum Medicago Saccharum
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miRNA gene PHABULOSA (PHB) mRNA
* Pol 11 DNA ; ;
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Pri-miRNA
* oL @ 3 microRNAs
™ or 3.1 microRNAs
Pre-miRNA Pre-miRNA miRNAs mRNA
* Dcu@ miRNAs ,
miRNA-miRNA® P 5’-RACE
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* Sl > F-box
Methylated .
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* Table 2 The main targets of plant miRNAs
] target mMRNA - miRNA family  Target family Confirmed targets
Cap (A)n miR156 SBP SPL2,SPL3,SPL4,SPL10
M AGOI P miR159/319 MYB MYB33,MYB65
Target transcript cleavage miR159/319 TCP TCP2,TCP3,TCP4,TCP10,TCP24
* (and sometimes miR167/160 ARF ARF6,ARF8,ARF10,ARF16,ARF17
reduced translation) miR164 NAC CUC1,CUC2,NAC1
. target mRNA 5 miR166 AtHD-ZIP  PHB,PHV,REV,ATHB-8,ATHB-15
Cap target mRNA 3' miR169 HAP2 At1g17590,At1g72830,At1g54160
- (An miR171 SCL SCL6-I111,SCL6-1V
P miR172 AP2 AP2,TOE1,TOE2,TOE3
AGOI1 miR393 bZIP At1927340
miR396 GRF GRL1,GRL2,GRL3,GRL7,GRL8,GRL9
1 HEYIMIRNAsH 4 #) % 4 1 E L miR444 MADS 0502949840
Fig. 1 The model for plant microRNAs biogenesis? miR161 PPR At1g06580
miR163 SAMT At1966690,At1g66700,At1g66720
APETALA2 miR168/403 AGO AGO1,AGO2
Schwab [20] miR172 APETALA?2 miR393/394 F-box TIR1,ABF1,ABF2,ABF3,At1927340
miR395 APS APS1, APS4
RISC miR397/408  Laccase  At2g38080,At5g60020,At2g30210
miRNA miR399 E2-UBC At2g33770
miRNA mRNAs miR173/390 ta-siRNA TAS1a,TAS1b,TAS1c,TAS2,TAS3

SBP: Squamosa-promoter binding protein; ARF: Auxin Response Factor;

> 5 SCL: Scarecrow-LIKE; GRF: Growth Regulating Factor; SAMT:

. 211 SAM-dependant methyl transferase; APS: ATP-sulfurylase; E2-UBC:

miRNA Bao E2 ubiquitin-conjugating protein; ta-siRNA, trans-acting short interfer-
microRNA ing RNA

>
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