W S S RS SRR SRS SR R R R SRR SR SR SRR SR SR SR S SR SRR B SRR R R SR S R SR S S e e ey

Plant Small RNAs Poster: Biogenesis and functions of
plant small RNAs. For further information, see [1-8] and
refs therein. Send questions and comments to Blake
Meyers (BMeyers@danforthcenter.org) and/or to Dmitry
Shevela (info@scigrafik.se).

Abbreviations: AGO, Argonaute protein; CLSY1,
chromatin remodeling factor Classy 1; DCL, Dicer-like
proteins; DDL, forkhead-associated domain protein
Dawdle; DMS3, hinge-domain protein defective in
meristem silencing 3; DRD1, defective in RNA-directed
DNA methylation 1; DRM2, domains rearranged
methyltransferase 2; dsRNA, double-stranded RNA;
easiRNAs, epigenetically activated siRNAs; ER,
endoplasmic reticulum; hc-siRNAs, heterochromatic
siRNAs; HSP90, heat-shock protein 90; HEN1,
methyltransferase Hua Enhancer 1; HST, Hasty protein;
HYL1, Hyponastic Leaves 1 protein; IncRNAs, long non-
coding RNAs; mRNAs, messenger RNAs; miRNA,
microRNA; nat-siRNAs, natural antisense transcript
siRNAs; nt, nucleotide; phasiRNA, phased, secondary
siRNA; Pol, RNA polymerase; RDM1, required for DNA
methylation 1 RDR2, RNA-dependent RNA polymerase
2: rRNAs, ribosomal RNAs; SE, Serrate; SGS3,
suppressor of gene silencing 3; SHH1, Sawadee
Homeodomain Homolog 1; siRNAs, small interfering
RNAs: snRNAs, small nuclear RNAs; snoRNAs, small
nucleolar RNAs; TGH, G-patch domain protein Tough;
tRFs, tRNA-derived fragments; tRNAs, transfer RNAs;
tasiRNAs, trans-acting siRNAs.

Notes: Complexes and cofactors were generated with
Protein Imager software using coordinates of the
following PDB codes: 2xcm, 3htx, 4g0y, 7eld, 7roz, and
vg2.
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MIRNASs vs. siRNAs

Properties miRNAs

Origin Endogenous non-coding RNA. Distinct
genomic loci. Encoded by their own
genes (MIR)

Precursors Hairpin-structured
single-stranded RNA

Structure 21/21 or 21/22 nt
MIRNA/mIRNA* duplex

Target Homology-dependent pairing with Pol ||
products, with some mismatches allowed

Role Endogenous gene expression

regulator
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Non-coding RNAs

Classification of Small RNA in Plants

Plant Small RNAs (21-24 nt) Silence Genes or Transposable Elements

DNA methylation &
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DNA methylation (RADM)

Chromosomal DNA

" DNA methylation
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Hc-siRNAs direct DNA methylation
and histone modifications, silencing
DNA; this is known as RNA-directed

miRNA-mediated cleavage of mRNA

Rough ER
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Ribosome 21/22 nt
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phasiRNA-mediated
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MIRNAs pairing with mRNA direct
cleavage and degradation
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Anti-AGO7 (Agrisera) AS21 4526
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MIRNAs recognize 3'UTR sites
and attenuate translation

Anti-AGO1 (Agrisera) AS09 527
Anti-AGOS (Agrisera) AS10 671

MIRNA pairing triggers phasiRNAs;
these siRNAs direct cleavage,
often in trans.
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Small RNAs
shown in the present poster

Not well validated
or conserved small RNAs

Other RNAs

Some IncRNAs are precursors

The tRNA-derived fragments
are related to small RNAs
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siRNAs

and heterochromatin

Short or long dsRNA
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siRNAs

1 +=% Base-to-loop

[hc-siRNA
24 nt

to miRNAs and to secondary siRNAs

Exogenous double-stranded RNA.
Encoded by transposons, viruses,

21/24 nt long RNA duplex with
a dinucleotide 3' overhang
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Specific Pol Il or unknown transcripts for
phasiRNAs; Pol V transcripts for hc-siRNAs

Regulate genome stability via transposon
suppression, plus viral defense and gene
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DCL1 structure and function

PAZ domain

RNase llla
domain

RNase lllb
domain

Pri-miRNA

0 In SiRNA and miRNA biogenesis, DCL
proteins cleave long dsRNA or hairpin
RNA into ~21-24 nt fragments by the
RNase Ill domains

co-transcriptional
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Biogenesis and function of hc-siRNAs
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Plant Meetings Calendar
Sign up your meeting, or check what is coming!
https://plantae.org/events-calendar/
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