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A HIERARCHICAL CLASIFICATION SYSTEM FOR PLANT SMALL RNAs
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Primary classifications Secondary classifications Tertiary classifications
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I"I"I" " Lineage-specific miRNAs: miRNAs
that are found in only one species or a
few closely related species

miRNAs: precisely processed
precursor hairpins ylelding O
just one or a few functional

small RNAS 23-24ne [T 41
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@) &

LI Long miRNAs:
hpRNAs: small RNAs Al ; - >
whose precursor is - 23-24-nt miRNAs that function

single-stranded hpRNA | similarly to heterochromatic siRNAs to
deposit repressive chromatin marks

Other hpRNAs: imprecisely
processed precursor hairpins

that do not qualify as miRNAs I .




siRNAs: small RNAs whose
precursor is dsRNA
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Heterochromatic siRNAs:
siRNAs produced chiefly from
intergenic and/or repetitive regions;
typically 23-24 nt in length and
associated with de novo deposition of
repressive chromatin marks

Secondary siRNAs:
siRNAs whose precursor dsRNA synthesis
depends on an upstream small RNA
trigger and subsequent RDR activity
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NAT-siRNAs:
siRNAs whose precursor dsRNA is
formed by the hybridization of
complementary and independently
transcribed RNAs
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Phased siRNAs: secondary siRNA loci
whose dsRNA precursor has a uniformly
defined terminus, resulting in the
production of a phased set of siRNAs

trans-Acting siRNAs: secondary
siRNAs that have one or more targets
distinct from their locus of origin

1

cis-NAT-siIRNAs: NAT-siRNAs
whose precursors were transcribed
from overlapping genes in
opposite polarities

Py
e

trans-NAT-siRNAs:
NAT-siRNAs whose precursors were
transcribed from nonoverlapping
genes whose mRNAs have
complementarity
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A HIERARCHICAL CLASIFICATION SYSTEM FOR PLANT SMALL RNAs
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A HIERARCHICAL CLASIFICATION SYSTEM FOR PLANT SMALL RNAs
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MIRNAS
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Conservation Patterns of miIRNAs and Their Targets
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Conservation Patterns of miIRNAs and Their Targets
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Conservation Patterns of miIRNAs and Their Targets
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Conservation Patterns

of MIRNAs and Their Targets

@miRNA%MCE’\JEFE&«TET BT miRNAZT SRR E R ZE

Fo ENFRTIEHIFNE

mIRNAEF“@Jﬁ""IEiL_ﬁT, X LEEMIRNATEERYEDE

THAENERIMRE.
EI’J?I‘EEYE J A =5

ﬂ]EIJ”/_kkijEl_
TB%E,J;I;‘EH:H: H'”ZIS

B FITEYIRYELE, ERKARY

Atk, BMEEIRTAEIMIRNA /£
7S HY, T}ﬂz:«ﬂE’JmuRNAr“ﬁlJE fth

RSFHUEBE SR, AZE LT
WIS BRENE




MIRNAS

i AR KRF A PEMIRNA

Lineage-Specific mMIRNAS

23



Lineage-Specific mIRNAS
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Lineage-Specific mIRNAS
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Long mIRNAS
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Complementarity Thresholds for mIRNA-Mediated
Target Repression
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miRNA/target pairing pattern

Prevalence

Mechanisms of target
repression

Critical region: a single

mismatch in positions

2-13 is tolerated, but rare
3I

5" miRNA
1

Canonical plant pairing

Common in plants;
very rare in animals

Slicing-dependent (and perhaps
slicing-independent) reduction
in mRMNA accumulation, and/or

translational repression

Central bulge/mismatches
, prevent AGO-catalyzed slicing

L' miRNA
2120191817161514131211102 8 7 6

miRNA target-mimic pairing

A few examples in
plants; in animals, seed
pairing is used instead

Competition for and
sequestration of active
AGO-miIRNA complexes

Seed region: nucleotides
2-7; many functional sites
also pair at nudeotides

1 and/or 8

Seed pairing
(canonical animal pairing)

Mo evidence in

plants to date;
common in animals

Translational repression
followed by slicing-
independent reduction in
mRNA accumulation




Complementarity Thresholds for mIRNA-Mediated
Target Repression
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Complementarity Thresholds for mIRNA-Mediated
Target Repression
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Complementarity Thresholds for mIRNA-Mediated
Target Repression
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Mechanisms of miIRNA-Mediated
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Mechanisms of mIRNA-Mediated Target
Repression
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Mechanisms of mIRNA-Mediated Target
Repression
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Connections Between miRNA/Target Complementarity and
Mechanism of Repression
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Connections Between miRNA/Target Complementarity and
Mechanism of Repression
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other hpRNASs
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HETEROCHRO
MATIC siRNAs
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HETEROCHROMATIC siRNAs
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HETEROCHROMATIC siIRNAs

FatRsiRNARB THEM/BESR

DNAfZ 2 4 12
CHH{L = FAH3K94A &

IJ|I,] [—HJ~

RIEEYI/RNAs, K% E20-22 nt
S HESiRNAYTRDR, DCLFIAGO

-

o

X

5IIE %—EﬂlE’J%X A 2% BT 1 K

YT e

~RDR2F1DCL3#Y-
_TDAGOEI’JAGO4J$H{7|‘§ZE'JEJZJ\ (AGO4, 6F-97fERIFTTH)

K IxBVFFE R 53 B

A2H X1, HHSEE
E& (5-BAENSIE, fl%lJETT N X FiR
FHEL) AYMSKITFRFE

QKL MBI BESIRNASE23-24 ntic, XIERZXFITFHAZEH

=]

_%Zi

K% ’5& e FRSIRNAWEURA T ZE X EAIDNAKE S RNAR &

g, PollV, B{INEMEAE.




HETEROCHROMATIC siRNAs
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Conservation of Heterochromatic
SIRNASs
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HETEROCHROMATIC siRNAs
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Tissue- and Parent-Specific Expression of
Heterochromatic siRNAsS
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HETEROCHROMATIC siRNAs
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R isiRNAS
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Slicing guidad by a small RNA (magenta)
recruits RDR, resulting in synthesis of
dsRNA (gray) from the shiced target

dsSHMNA 15 Comierted 1o secondary SIKNAS,
followed by sIRNA (gray) loading onto
AGOD proteins
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A imial secorndary SIMNA Trgager (rmoganitaa),
frequently a miEMNA, targets a subset of a
gena family

Secondary rans-acting siBMNAsS (gray)
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NAT-sIRNAs
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CONCLUDING REMARKS (&3Ri1E)
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