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The Nobel Prize in Physiology or Medicine 1965 was awarded jointly to
Francois Jacob, André Lwoff and Jacques Monod "for their discoveries
concerning genetic control of enzyme and virus synthesis".
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Génexpresszié szabalyozasanak alapjai:
Az RNS-ek szerkezeti (rRNS), vagy transzfer (tRNS) vagy hirvivo (mMRNS)
szerepet jatszanak
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Koszupresszio

Chalcone synthase gén pigment képzésért felelds
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Chalcone synthase transzgénikus petunia vonalak

Nem transzformalt transzformansok
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Napoli et al. 1990



Hol tinik el a mMRNS?

Poszt-

Citoplazma transzkripcionalis
P | .

2] szinten ?
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Transzkripcionalis szinten ?



Run-on analizis
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RNS transzkripcio radioaktiv
nukleotidok jelenléteben

O A gén
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Run-on o tivitasa

analizis

‘ Poszt-transzkripcionalis RNS degradacio
(RNA silencing, RNA interference, PTGS)



Egy Uj génszabalyozasi mechanizmus megismereése !

DNA transcription Transport Translation Protein
to RNA to cytoplasm to protein secretion

Primary ANA Secundary ANA
transcripts transcripts

Kis RNS alapu szabalyozas




Mennyire altalanos az ilyen és ehhez hasonlo
interferencia alapu szabalyozas az élovilagban?

Csak novényekre jellemzo?



Allatokban is jelen van?

2. The experiment

RirA, carmying the coda for @ muscla prodedin is injected
Into the wonm C. afegans. Single-stranded RAA has
g mffect. But when doutde-stranded RMA s injected,
the whosrm 5RArts beibching i a smelar way b s onmes

Cormamiin | Amieecemina | Doue-sranded i RNS intereferencia
N AN N C. elegans-ban
Parent .L * H- .l‘ B

————— P

Kezeletlen kontroll

Nincs benne

mex-3 fehérje Mex-3 fehérje

szinreakciot ad

mex-3 egyszalu

' mex-3 kétszall
RNS-sel kezelt :

RNS-sel kezelt




Potent and specific
genetic interference by
double-stranded RNA in

Caenorhabditis elegans

Andrew Fire*, SiQun Xu*, Mary K. Montgomery*,

Steven A. Kostas*f, Samuel E. Driver} & Craig C. Mello:

* Carnegie Institution of Washington, Department of Embryology,

115 West University Parkway, Baltimore, Maryland 21210, USA

1 Biology Graduate Program, Johns Hopkins University,

3400 North Charles Street, Baltimore, Maryland 21218, USA

¥ Program in Molecular Medicine, Department of Cell Biology,

University of Massachusetts Cancer Center, Two Biotech Suite 213,

373 Plantation Street, Worcester, Massachusetts 01605, USA

Experimental introduction of RNA into cells can be used in
certain biological systems to interfere with the function of an
endogenous gene"’. Such effects have been proposed to result
from a simple antisense mechanism that depends on hybridiza-
tion between the injected RNA and endogenous messenger RNA
transcripts. RNA interference has been used in the nematode
Caenorhabditis elegans to manipulate gene expression™. Here we
investigate the requirements for structure and delivery of the

interfering RNA. To our surprise, we found that double-stranded
RNA was substantially more effective at producing interference
than was either strand individually. After injection into adult
animals, purified single strands had at most a modest effect,
whereas double-stranded mixtures caused potent and specific

both the injected animals and their progeny. Only a few molecules
of injected double-stranded RNA were required per affected cell,
arguing against stochiometric interference with endogenous

llan Publishers Ltd 1998 NATURE

VOL 391 |19 FEBRUARY 1998
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Az RNS interferencia altalanos mechanizmusa



RNS interfernciaval tarsult kis RNS-ek
felfedezése novényekben

Burgonya X virus fert6zott novény
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anti-sense
préba

. “ «.. 21-25 nt virus
eredeti kis RNS-ek

paradicsom vonalak

Hamilton és Baulcombe Science. 1999



SIRNS (small interfering RNA; kis interferalé6 RNS)

21-25 nukleotid

2500 nukleotid

mMRNS CAP m— / W AAAAAAAA

= SIRNS




SIRNS-ek jellemzoi

-21-25 nt dsRNS-ek,
-2 nt 3’ tulnyulo véggel
-5’ foszforilalt

(-3’ metilalt (ndvények))

21-25 nt

5-p

71l




RNS alapu szabalyozas

’ MRNS vagy virus RNS

21-25 nt siRNS

Végrehajto komplex




MIRNS-ek

MRNS
szekvenciaspecifikus hasitasa a transzlacié attenuacidja,
NOVENYEK ALLATOK

mRNA

Nucelolytic Cleavage Translational Repression

Fejlodési folyamatokat és endogén gének

kifejez6dését szabalyozzak



Helicase DUF2283 & dsRED

DICER

FEMasa

+ - |

PAL RMase
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A két RN-az Ill domén alakitja ki a
végrehajtoé kozpontot, molekulan beIuI

RNase Ilh

A PAZ és az RN-az lll domén kozti
kuilonbség adja meg, hogy hany nt-re
a végtol hasit

PAZ - Felismeri az RNS 3’ végét
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Helicase domain

V— PAZ domain

Cleavage to form
a 21-nucleotide
siRNA duplex.

> ——— RNaselll domains

‘\'o 2
Long double-stranded RNA — =" @
2 s

o~




Az ARGONAUTE a RISC komplex kozponti
molekulaja

Cél RNS hasitas Transzlacié gatlas

- A novényekben tobb Argonaute ortolog miikodik — Arabidopsisban 10

rizshen 18

- Az ortolégok specializalédtak a kiilonbozbé géncsendesitési utvonalakra




RISC — AGO fehérje

=N
Ribosome —/

mRN.f'\J

RNA-induced silencing complex
(RISC). This is the Argonaute—small
RNA complex, and it may include
other proteins as well.




MiRNS gének ! (Szamuk nagyjabol

. - Lz Virus RNS miR locu
megegyezik a transzkripcios faktorok szamaval) - Aberrans RNS (transzgén)
-
RARP
1[ pri-miRNA
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J % DICER
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MIRNS v CH, o
1111111 . SIRNS
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siRNS alapu RNS interferencia
mukodése novényben

Cél RNS hasitas / Transzlacié gatlas



Szabalyozo kis RNS-ek tipusai

Osztaly Biogenezis

Elsdédleges siRNS-ek kettés szalu RNS, hajtliszerkezet
(DICER enzimek processzaljak)

Funkciod

kapcsolddas a cél RNS-
hez, masodlgos siRNS
szintézis

Masodlagos siRNS-ek RdRp (RNS fuggd RNS polimeraz) PTGS, hetrokromatin
(DICER enzimek processzaljak) kialakitasa, fenntartasa
Micro(mi)RNS-ek MIRNS prekurzorok (miRNS gének) PTGS
(DICER és RNaselll szeri enzimek)
Trans-acting(tasi)RNS-ek ~ miRNS hasitas indukalta dsRNS PTGS

(DICER enzimek processzaljak)

Natutral antisense transcript genombol szarmazé dsRNS
derived siRNS, natsiRNS (DICER enzimek processzaljak)

PTGS,n6vény
(Patogenezis és stressz)

Piwi-interacting (pi)RNS DICER fuggetlen, de AGO fuggb

Transzpozonok,retroelemek
szuppresszidja
(rovar, emlds)




Fejlodés biologiai folyamatok
Patogen elleni valaszok

Genom stabilitas fenntartasa



Micro(mi)RNS-ek
Fejlodés biologiai folyamatok
szabalyozasa



MIRNS-ek vannak novényekben is

Aktivaciés tagging

jaw fenotipus

Microarray kisérlet
TCP géncsalad (levél fejlédes) tagjainak mRNS szintje
jelentésen csokkent a mutansban

Palatnik et al 2003
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Jaw locus (MiRNS prekurzor !l)
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miR319 TCP gének degradacidja

S s

jaw novények transzformalva jaw miRNS rezisztens TCP génnel
a novények normalis fenotipust mutattak



Spatial accumulation of miR160 and miR167

Nicotiana benthamiana
miR160_LNA miR167_LNA - control

Arabidopsis thaliana

miR160 miR167 miR447

target: ARF10, 16, 17 ARF6, 8
(Auxin response factor)



miR159 hianya

-
.

= S
s R ot tetsrendlsrheos
P .y o
21 LTINS N laddeddaddadads faditad 5

2 RS ““  B. AUCUCGAGGGAAGUUAGGUUU

mutant

M_Lijgant

e

L[| 76%

-

Fruits Seeds Germination Tony Millar honlapja



http://microrna.sanger.ac.uk/sequences/index.shtm

Homo sapiens (1881 precursors, 2588 mature)

Mus musculus (1193 precursors, 1915 mature)

Arabidopsis thaliana (325 precursors, 427 mature)

A genom 2% kodolhat miRNS-eket

A géneknek 30% allhat az RNS csendesités alapu kontroll alatt


http://www.sanger.ac.uk/
http://www.sanger.ac.uk/
http://www.mirbase.org/cgi-bin/mirna_summary.pl?org=hsa
http://www.mirbase.org/cgi-bin/mirna_summary.pl?org=mmu
http://www.mirbase.org/cgi-bin/mirna_summary.pl?org=ath

Fejlodés biologiai folyamatok
Patogen elleni valaszok

Genom stabilitas fenntartasa



Cymbidium gyiiriisfoltossag tombusvirus (CymRSV)
ORF5 (19 kD)

ORF1 ORF2 ORF3
— I — L
Replikaz Kopenyfehérje Sejtrol-sejtre mozgaseét
felel6s fehérje

Nicotiana benthamiana



P19 szerepe a virus fertozésben

(CymRSV) ORF5 (19 kD)
ORF1 ORF2 ORF3 )_i
ORF4
Nicotiana benthamiana
Kontroll CymRSV Cym19Stop

Kigyogyulas



P19 gatolja az transzgén indukalt RNS csendesités

35S-GFP+
0 dpi 35S-GFP 355-P19

P19 gatolja a helyi és
szisztemikus
RNS csendesitést is

/ O'

< GFP mRNS

< SIRNS

3 < rRNS




GFP expresszald
noven

35S-GFP
agroinfiltracio

v

0 dpi

i jio
35S-GFP + 35S5-P19
agroinfiltracio




Virus felhalmozodas P19 hianyaban

S & Nem a siRNS
N moso,  KEPZOAEs gatolt
- e <«— GRNS
CymRSV - E :
CymRSV +

- o <+«— 21 ntsiRNS




P19 hianyaban a virus terjedése lokalizalodik a

novenyben
CymRSV Cym19Stop Kontroll
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p
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CymRSV Cym19Stop  Kontroll
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P19 specifikusan koti a siRNS-eket

in vitro siRNS koétés vizsgalata in vivo siRNS kotes vizsgalata
synthetic
21mer ds siRNSC T I =
(@
=
5 L o
ds siRNAC T & 3
el = 9 8
100X 1000X Q D_ E
ss SiIRNA ds siRNAC
— P19G — P19 G P19
21 nt sirRNS | SN
P19 | -
| I I . fehérje -

Silhavy et al.,2002.EMBO J, 21 3070-380



P19 feherje szerkezete

P19 ko-kristalyok
21 nt sSIRNS-kel
komplexben

Vargason et al., 2003. Cell 115, 799-811.



2.4 A P19-ds-siRNS Komplex kristaly szekezet

xo|dnp ¥YNY




A siRNS 2 nt 3 talnyulé vége nem sziikséges az
P19 kotéséhez
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‘Reading head’ siRNA 3" ‘tail’

Vargason et al., 2003. Cell 115, 799-811.



P19 molekularis tolodmérceként mukodik
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P19 miukodeésének vizsgalata virusfertozott

CymRSV

novenyekben
Cym19stop

Nyers kivonat

N/

Gélsziiré oszlop

U
O
VVVVV — Frakciok

Kigyogyult
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CymRSV

Cym19stop

Virus fertozés iranya

Y @ Viral RNA

Virus RNS

C 1) P19 dimer I Virus siRNS-ek

0
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RISC _ITTIT C\Q/

Viral RNAs

C}E) pl9 dimers AIT11T Virus siRNAs



Botrytis cinerea



Fungal Small RNAs Suppress Plant Immunity by Hijacking
Host RNA Interference Pathways

Botrytis cinerea fungal pathogene $10 billion to $100 billion in losses
worldwide.

sSRNA libraries 73 Bc-sRNAs could target host genes in both

Arabidopsis and S. lycopersicum under stringent

target prediction criteria ,52 were derived from six retrotransposon

long terminal repeats (LTR) loci in the B. cinerea

genome, 13 were from intergenic regions of 10

loci, and eight were mapped to five protein-coding

genes. %0 hpi

%24 hpi
32 hpi
A Arabidopsis B g lycopersicum C s, 48 hpi
0 18 0 18 24 32 48 hpi 3 HI

Be-siR3.1 M!-ﬁ — — — - < V1§ # I I
BesiR32 | G EREE B = & - - Z
Bo-siS s . cdl -
Bc-actin | ﬂw ——— —— &)

HoSt actin wesw D S S S e S o - @0

mitogen activated protein kinase, peroxiredoxin, cell wall-associated kinase |mportant in
defense reaction

SCIENCE VOL 342 4 OCTOBER 2013



Coexpression of Bc-siR3.2 or
Bc-siR5 with their host targets
(HA-tagged) in N. benthamiana

E Target + + t
Target-m - - =
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AtmiR395 - +
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SCIENCE VOL 342 4 OCTOBER 2013



Expression of Bc-siR3.1, BcsiR3.2, or Bc-siR5 in transgenic Arabidopsis (artificial miRNA)

WT pS35::Bc-siRNA™

1 234567289
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Bc-sRNAs hijack Arabidopsis AGO1 to suppress host immunity genes

A scor e B WT agol-27 1.5 1 g 12 ‘
control  Bc infected § -_g 1
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SCIENCE VOL 342 4 OCTOBER 2013



B. cinereadcll dcl2 double mutant is compromised in
virulence

Arabidopsis
. B. cinerea
A \@“} _— = WT dell dcl2 dcll del2
FASECEECEEN -
Bc-siR3.1 == — e
Bc-siR3.2 W= -— e
Be-SIRS e — —

BC-actin e cume s qu

Lesion size
=)
()]

Tomato G - —
- ' é& bo\\bcp' Y
B. cinerea N

WT  dcll WT dcl2 WT dcll dcl2

Lesion size

SCIENCE VOL 342 4 OCTOBER 2013



Fejlodés biologiai folyamatok
Patogen elleni valaszok

Genom stabilitas fenntartasa



EPIGENETIKA

(genetikai 6roklédés felett)

A gének olyan oroklédédési formajanak vizsgalata (génszabalyozas), mely nem jar egyutt a DNS
szekvenciajanak megvaltozasaval.

DNS metilacié és a kromatin struktura szabalyozas



A genom 90 % atirédik RNS formaba (human és élesztd)
A

legtobb RNS termék nem koédoldé régiokrol szarmazik
(Heterokromatin)

Nem kédold kis RNS-ek fontos szerepet jatszanak a
kromatin szerkezet kialakitasaban és fenntartasaban.



Eukromatin transzkripcionalisan aktiv
Heterokromatin nem elérhetdé DNS kot6 faktorok szamara

‘ transzkripcionalisan inaktiv

Ade2* white

euchromatic gene
S HEE W W

‘ gene knock-out
| =

S. cerevisae
P "‘ z

D. melanogaster

1 heterochromatic gene

variegating phenotype in a clonal
population of cells
(position effect variegation, PEV).



RNAIi és a genom - heterokromatinizacio

Eukromatin transzkripcionalisan aktiv
Heterokromatin nem elérhetdé DNS kotd faktorok szamara

> transzkripcionalisan inaktiv

Euchromatin : methylation of lysine4 (H3K4me) and acetylation of lysine 9 (H3K9ac)

Heterochromatin : methylation of lysine 9 (H3K9me)



Caenorhabditis elegans

Genom stabilitas fenntartasa MUt/ silencing mutans

NL7 mut-7(pk204)

Retrotranszpozonok a 40% human o - ~— -
genom — 50-80% egyes fiifélék « .- @ ez
MWWM

Transzpozon aktivacio RNS silencing
mutansokban

SiRNS-ek a Tc1 transzpozonrol > RNA silencing ellendrzés



(A) Mammalian cells

Euchromatin Heterochromatin
( \(
H3K9 acetylation

DNA Me Me Me (Me
q H3K4 methylation J) )
(B) ................................................
-
: & & &
| Chrl
(5.7 Mb)
: A > v‘.‘
Chrll = & = £
(4.6 Mb)
& & &
A <
Chrlll ":
(3.5 Mb) :
Schizosaccharomyces pombe .
' =\
cen 3 (-110kb)
Quter repeat (otr) Outer repeat (otr)
R

Heterochromatin Heterochromatin

Goto and Nakayama Develop. Growth Differ. (2012) 54, 129-141



RNAI rendszer kell H3K9 metilacidohoz

és centroméra heterokromatin szerkezet fenntartasahoz
URA transzgén

1 1 1 Elesztd

cnt Imr ofr

. T
T IO 7 ) con

otrl imrL cnt? ImrR ofrR
A centromérikus heterokromatin szerkezete

Dcr1- DICER K.O.
Rdp1- RdRP K.O. Szuksegesek az RNAi mikodéshez
Ago1- AGO K.O:
otr imr cnt
£§585 885 3888
PR R urad DS/E
o RNAI nélkl']l, az Heterokromatin szerkezet
inaktiv URA transzgén aktivalodik felbomlik

Volpe et al 2002



DNS metilacio novényekben

e CG->MET1 citozin 5-metil-citozin
tartja fenn, homoldg az emlésben leirttal. NH, NH,
 CHG->CMT3

tartja fenn, ami a H3 Lys 9 met2-t ismeri fel.
+  CHH->DRM2 07 fT :

tartja fenn, ami kisRNS figgd metilaciot tesz
lehetove

Kis RNS-fuggd DNS metilacio
1. Létesités

2. Fenntartas
A legtobb esetben transzpozon elemekben

vagy azok kozelében metilalt. Ez alapjan
feltételezik, hogy elsédleges funkcidja az ilyen
elemek inaktivalasa.

Transcriptional gene silencing TGS



Nucleus

s RNS alapu
tilacio

dsRNA
cleavage

24 nt sSRNAs
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de novo DNA
methylation

Complementary
base paring

RISC
AG04/6/9

Cytoplasm

Aonnaiite lInading



LETTER

Loss of Karma transposon methylation underlies
the mantled somaclonal variant of oil palm

Meilina Ong-Abdullah', Jared M. Ordway?, Nan Jiang?, Siew-Eng Ooi', Sau-Yee Kok', Norashikin Sarpan', Nuraziyan Azimi',
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Norziha Abdullah!, Zulkifli Yaakub', Mohd Din Amiruddin’, Rajanaidu Nookiah', Rajinder Singh', Eng-Ti Leslie Low",
Kuang-Lim Chan', Norazah Azizi', Steven W. Smith? Blaire Bacher?, Muhammad A. Budiman?, Andrew Van Brunt?,

Corey Wischmeyer?, Melissa Beil®, Michael Hogan®t, Nathan Lakey?, Chin-Ching Lim?, Xaviar Arulandoo®, Choo-Kien Wong?*,
Chin-Nee Choo®, Wei-Chee Wong*, Yen-Yen Kwan®, Sharifah Shahrul Rabiah Syed Alwee®, Ravigadevi Sambanthamurthi'

& Robert A. Martienssen®

doi:10.1038/naturel5365

Director of the Advanced
Biotechnology and
Breeding Centre of the
Malaysian Palm Oil Board

4895 o ? : ;
Cold Spring Harbor Laboratnr}’}1 25 % Malaysian Palm Oil Board

201 Tel: 603-8769 4400 Fax: 603-8925 9446 Email: general@mpob.gov.my



http://www.cshl.edu/
http://www.cshl.edu/

Oil Palm

Common Name African oil palm
Genus Elaeis
Species guineensis
Abbreviation : E. guineensis
Origin Africa

Oil palm is unique in that it produces oil from the mesocarp and kernel .
The first oil palm was introduced into South East Asia and planted in Bogor Botanical
Gardens, Java in 1848.

The productivity of oil palm is unprecedented, producing ~37% of the total vegetable oil
on only 5% of the total acreage of vegetable oil crops.






Oil palm hybrids have 30 % more oils

Sh Sh sh sh




Why are clones succesfull?

Clones maintain HETEROZYGOSITY -
maintain the contribution of both

parents for every gene (hybrid vigor).



Cloning oil palm trees

Cell culture

1970s: successful development of oil palm tissue culture

mass propagation of 1000s of uniform elite clones with the potential to
increase oil yield by 30%.

mid 1980s: the emergence of clonal abnormality



anism responsible remains unknown'. The oil palm fruit ‘mantled’
abnormality is a somaclonal variant arising from tissue culture
that drastically reduces yield, and has largely halted efforts to clone
elite hybrids for oil production®™. Widely regarded as an epi-

C

a, normal
b, fertile mantled
c, parthenocarpic mantle

kernel £

pseudocarpel



Genome-wide DNA methylation analysis

d A2\ %

To maximize genotypic
diversity, 15 independent
somaclonal lineages
were used from 4
independent sources.

-
Chr3 =

St I

: i T %
. 2
AN %
/
¥ 5
4

Circos plot of oil palm chromosomes

Min.  _ Max. - - .-
ation in epigenetic response to tissue culture. A single microarray

feature detected differential methylation between normal and mantled
clones in all four populations (Fig. le). This feature lies within the
~35kb intron 5 of EgDEFI (Fig. 2a), the oil palm orthologue of the



DEF1 is an Arabidopsis AP3 orthologue

apetala3 mutant




Hypomethylation of Karma associated with the mantlad phenotype
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Circulating free xeno-microRNAs
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Table 1 — Circulating-free xeno-microRNAs in human plasma.

Xeno-miRNAs Putative target Disease Reference
Rice miR-168a LDLRAP1 Atherosclerosis (Zhang et al,, 2012a, 2012b)
KSHV-miR-K12-11 C/EBPp Lymphoma (Boss et al., 2011)
KSHV-miR-12-7 MICB Glioblastoma (Herman et al., 2015)
miR-K-12-10b, miR-K-12-12" Agonist TLR8 Sepsis (Tudor et al., 2014)
Cow miR-29 HDAC4, TGFbeta3 Osteoclast differentiation (Baier et al., 2014)
BHRF1-1 miRNA p53 CllL (Ferrajoli et al., 2015)
miR-BART16-1 LMP1 HLH (Zhou et al., 2015)
miR-BART3, miR-BART7 Unknown NPC (Zhang et al,, 2015)

EBV/

Viral Infections

xeno-miRs Endogenous miRs

{\ "llIllf\lI miR-125b
v BHRF1-1
Circulation n po_— -.....f\,. miR-214
= Degradation
=
Ve




Zhang, L., Hou, D., Chen, X, Li, D., Zhu, L., Zhang, Y., Li, J.,
Bian, Z.,

Liang, X., Cali, X., et al., 2012a. Exogenous plant MIR168a
specifically targets mammalian LDLRAP1: evidence of
crosskingdom

regulation by microRNA. Cell Res. 22, 107e126.

The authors found rice miR-168a in sera of Chinese subjects, demonstrating how it regulates low-
density lipoprotein receptor adapter protein 1 (LDLRAP1), a gene involved in cholesterol

metabolism, influencing LDL removal from plasma, at least in a mouse model. These data were not
reproduced by a subsequent

, and is considered a
reason for they underrepresentation in screening experiments (Yu et al., 2005), but
could also be a
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Cross-kingdom inhibition of breast cancer growth by plant
miR159
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plant mMIRNA miR159 abundance in the serum was inversely correlated with breast cancer
incidence.

In breast cancer cells, a mimic of miR159 was capable of inhibiting proliferation by targeting
TCF7 (Wnt signaling transcription factor),leading to a decrease in MYC protein levels.

Oral administration of miR159 mimic significantly suppressed the growth of
xenograft breast tumors in mice.

These results demonstrate for the first time that a plant miRNA can inhib‘it cancer
growth in mammals. A ¢
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Mesterséges miRNS

1. Nem héérzékeny
2. Nagyon specifikus
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amiR-trichome targets MYB genes, CAPRICE (CPC),
TRIPTYCHON (TRY) trichome patterning.

Schwab et al. 2006



Expression of artificial microRNAs in transgenic pature
Arabidopsis thaliana confers virus resistance iotechnology

Qi-Wen Niu'*, Shih-Shun Lin'*, Jose Luis R{:yesl'3, Kuan-Chun Chen'?, Hui-Wen Wu',
Shyi-Dong Yeh? & Nam-Hai Chua’
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Buzatorpulés virus rezisztens arpa eloallitasa mesterséges
MiRNS segitségével

WDV torzsek
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1

wheat dwarf virus (WDV)

= Erett virus specifikus miRNS-ek
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Arpa promoéter Arpa terminator
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Arpa miRNS gerincek




Masodik trukk



ARGONAUTE1L (AGO1)
Az RNS csendesités kozponti végrehajté molekulaja

MIR168

— «—— MIR168 gén

AGO1 feherje

mMiR168
szabalyozas

AGO1 mMRNS <« AGO1 gén

Transzkripcionalis
szabalyozas



Tobb, az utobbi években megjelent kozlemény
bemutatta, hogy virusfertozott novényekben az
AGO1 mRNS és a miR168 szintje megemelkedett.

(Csorba et al, 2007; Havelda et al, 2008; Zhang et al, 2006....)



AGO1 mRNS és miR168 egyuttes indukcioja
virusfertozott novényekben

Kontro Fertozott

| CymRSV Cymbidum ringspot

N. benthamiana tombusvirus

AGO1 mRNA

MiR168




N. benthamiana A megemelkedett miR168
szint térben atfed a virus
altal
elfoglalt teruletekkel

CymRSV

miR168

miR159

miR449 Kozvetlenul a virus replikacié

vagy egy virus eredeti fehérje
indukalja




AGOl1 feherje felhalmozoédas gatolt a virusfertozott novenyek

N. benthamiana

AGO1 mRNS

AGO1 fehérje




P19 RNS csendesités gatlo fehérje

CymRSV
ORF5 (19 kD; p19)
ORF1 ORF2 ORR3 .

N /f%ﬂk '-‘*‘* N
siRNS kétés gy &
(Silhavy et al., 2002; Lakatos et al., 2004) W" '
& (G
O ¢

p19 homodimer

Currant Opinion in Structura

Interferencia a miRNS utvonallal (miR168 indukcid) ?



CymRSV Cym19Stop Cym19Stop (Silhavy et al, 20|{(;21)9

ﬁ33 I

AGO1 mRNS

AGO1 fehérje

miR168

p19 felelés a miR168

N. benthamiana indukcioeért

» Transzlacioés gatlas

CymRSV Kontroll Cym19Stop



Arabidopsis thaliana-ban létezik egy mutans, amelyben
feltételezhetdo az AGO1 és mas miRNS célgének transzlacioés
gatlasnak az inhibicidja.

zIlI-3 (ago10)

(Mallory et al. 2009; Brodersen et al 2008)

A CymRSV nem fertozi az A. thaliana-t.



crTMV fertozés A. thaliana-an a CymRSV fertozéshez
hasonlo jelenségeket okoz az AGO1 szabalyozas szintjén
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crTMV fertozott A. thaliana-ban az AGO1 gatlas kozvetlenul a
miR168 aktivitashoz kotheto

WT AmAGO1

4mAGO1

Herve Vaucheret

Olyan AGO1 transzgént
tartalmaz, amelynek a miR168
felismerd helye el van rontva
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AGO1 gatlas nem mukodik hatékonyan transzlacio gatlas
deficiens mutansokban

WT 4mAGO1 Z11-3 (ago10)
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Virus infection
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