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o AGO is a protein family AGO proteins bind
that plays a key role in small RNAs (siRNA
RNA silencing processes, or miRNA) and their
known as RNA complementary
interference (RNAI). target RNAs.
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o AGO proteins use small RNAs as guides to silence target
genes or transposable elements at the transcriptional,
post-transcriptional, and translational levels. They can
also recruit proteins or direct small RNA turnover.
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o AGO proteins are 0 AGO (Argonaute)
widespread (from name originates from
prokaryotes to eukaryotes) the Arabidopsis agol
each with distinct functions mutant, resembling
and roles in RNAI pathways. the octopus Argonauta.
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Plant Argonautes: Protein Effectors of Small RNAs
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Plant Argonautes Poster: Protein effectors of small RNAs. For further
iInformation, see [1-11] and references therein. Send questions and
comments to Prof. Blake Meyers (BMeyers@danforthcenter.org) and/or
to Dr. Dmitry Shevela (info@scigrafik.se).

Abbreviations: AGO, Argonaute; hc-siRNA, heterochromatic siRNA;
HD-ZIP lll, class IIl homeodomain-leucine zipper transcription factor;
L1, linker domain 1; L2, linker domain 2; MID, middle domain; miRNA,
microRNA; N, N domain; PAZ, PIWI-Argonaute-Zwille; phasiRNA,
phased, secondary siRNA; PIWI, P-element induced wimpy testis; Pol,
RNA polymerase; RdDM, RNA-directed DNA methylation; RDR, RNA-
dependent RNA polymerase; RNAIi, RNA interference; siRNA, small
interfering RNA; SAM, shoot apical meristem; tasiRNA, trans-acting
RNA; vsiRNA, virus-derived siRNA.

Notes: Complexes and cofactors were generated using Protein Imager
software using coordinates of the following PDB codes: 4wbr and 7 swf.
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Evolutionary History of AGO Proteins in Plants
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0 In plants, AGO encoding genes have
proliferated. Flowering plants evolved 8
major AGO clades, mostly shown to have

distinct functions. These vary by the size and

sequence of small RNAs they load,
tissue-specific expression, subcellular
localization, and interacting partners
that recruit them in different roles.

Agrisera antibodies to
specific AGOs from
monocots are in
development

Charophytes
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Structure of AGO Proteins: Domains and Their Functions

Structure of AGO10 from Arabidopsis thaliana (AtAGO10)

Target
(or passenger)
strand (miRNA*)

o

PAZ

L2

(MIRNA)

Four key functional domains common to all AGO proteins. N-~domain (N) is needed for unwinding duplex small
RNAs and for loading guide strand (miRNA). PAZ domain anchors the 3' end of miRNA. MID domain binds the 5

end of MIiRNA. PIWI domain cleaves the target (or passenger) strand by its catalytic triad/tetrad. N and PAZ
domains are connected by L1, while the PAZ and MID domains are connected by L2.
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Domain organization of AtAGO proteins
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In addition to the four domains (N, PAZ, MID, and PIWI), all
AGO proteins display an unstructured and less conserved
amino-terminal extension located before the N-domain.
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PIWI domain of human AGOs (HSAGOs)
contains evolutionarily conserved
amino acids that form a Mg”*-binding
catalytic triad/tetrad. The catalytic
triad/tetrad sites are also conserved in I |

plant AGOs.

Catalytic tetrad
at the active site

activity site

PIWI

.

www.agrisera.com/plant

g )
Maximum-Likelihood Phylogeny of Plant AGO Family Proteins AGO4/AGO6 Clades smcos @) ASO8 B highly
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= At = Arabidopsis thaliana ' e
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2 Small RNA-related antibodies are available from Agrisera: https://www.agrisera.com/microRNA
proteins: Biological RolesinPlants
- RNAs bound
i sRNA loaded
AGO01/5/10/18 Clade Anti-AGO5 (Agrisera) AS10 671 Preferred AGO02/7 Clade Anti-AGO2 (Agrisera) AS13 2682
| | 5" nucleotide /_sRNA length
Proteins RNAs bound Function @) miRNA 1) (nt) Proteins RNAs bound Function
I 1 T 1T 1 i ' I 1 1 1
: - Species Color Code
o o SO mRNA B plant development Arabidopsishitatians htsh Antiviral defense
04+ —— tasiRNA —— Antiviral defense s AGO2 +—( ) sRNA Antibacterial immunit
ABDY . + hasiRNA trigger complexes Oryza sativa (rice) Y -
sy L usikna ) —' P J9 P Zea mays (maize) | DNA double-strand repair
I— phasiRNA —— Effector of phasiRNAs
AGO10 promotes SAM development tasiRNA biogenesis
: . O gl Phase transition
_Q SIRNA D_ Megagametogenesis £eh i AGO7 +—— miR390 —— Antiviral defense
o4t T _miR156 —— Antiviral defense | SAM development
AGO5  + QS Regulation of flowering 9% T Leaf development
: — - X f\ j\ J
| g Anther development X o Lil)
=i Effector of 21-nt phasiRNAs & Y ,.a“‘\L
—p. O\ SR ey i
miR165 SAM development . T L , - Lghseles
- [ miR166 miR165/166 degradation miR165 E.WQ’E'.ZI!/’ b g Proteins RNAs bound Function
ARAin MiR166 Ny——LUial & I 1T 1y |
AT 1 vsiRNA —— Antiviral defense ik e
' AR 43S DNA methylation via RdDM
e Ovule and female y AGO4 + —Ohc-siRNAD— Antibacterial immunity
gametophyte development A. Defense against DNA viruses
- AGO10
g — miR168 —— Antiviral defense Ermb ; _rO tasiRNA tasiRNA-dependent RdDM
AGO18. + 2 () 21 Moryo AGO6 +
R Y el | = i — A i i i AGOI10 is a positive requlator of HD-ZIP I o R : :
QphaS|RNA Reproductive phasiRNA loading 0 Ao thuspmaintclini% ko hc SiRNA D— DNA methylation via RADM
\_ J

Poster 7 - Plant Argonautes: Protein Effectors of Small RNAs, 2023
© 2023 Blake C. Meyers"*, Junpeng Zhan', Dmitry Shevela®, Nicolas Bologna® & Rebecca Mosher’

'Donald Danforth Plant Science Center, USA; “University of Missouri-Columbia, USA; *Umeé University, Sweden; ‘Centre for Research in Agricultural Genomics, Spain; “University of Arizona, USA

Plant Meetings Calendar
Sign up your meeting, or check what is coming!

: OfA0!
Graphics(©)Dmitry Shevela @ SciGrafik Feres

(155

5T (!

https://plantae.org/events-calendar/


User
電子印章 Agrisera

User
LINE


