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LOSS OF FUNCTION - theory
Co-suppression of gene expression

The discovery of RNAi was preceded first by observations of transcriptional inhibition by
antisense RNAexpressed in transgenic plants.

Reports of unexpected outcomes in experiments performed by plant scientists in the
United States and the Netherlands in the early 1990s.

Attempted to overexpress chalone synthase (anthrocyanin pigment gene) in
petunia. (trying to darken flower color)
Caused the loss of pigment .

Further investigation of the phenomenon in plants indicated that the downregulation was
due to post-transcriptional inhibition of gene expression via an increased rate of mMRNA

degradation.

This phenomenon was called co-suppression of gene expression, because suppressed
expression of both endogenous gene and transgene but the molecular mechanism

remained unknown




RNA interference (RNAI)

LOSS OF FUNCTION - theory

Previously known as co-
suppression or post
transcriptional gene silencing
(PTGS), now is known as RNA
interference (RNAI) as a process
within living cells that moderates
the activity of their genes.

Accidental Discovery of RNAI

Goal: silence endogenous mRNAs with antisense RNA

The unc-22 gene encodes a myofilament protein.
Decrease in unc-22 activity is known to produce severe twitching movements.

Control Experimental Control
Senga RNA Antisanse ANA Double-stranded RNA

‘ ‘ ‘ Fire et al.
: Nature 1997

Wild type Wiki typo Twitchor
dsRNA strongly knocked
down expression!!!!

Phenotypic effect after |nject|on of ssRNA or dsRNA (unc-22)
into the gonad of C. elegans.




RNA interference (RNAI)

LOSS OF FUNCTION - theory

Injection of dsRNA in C. elegans Shown To Cause
Destruction of Specific mRNA

Mello and colleagues, 1998
_ (a} No probe control (b)

¢ Injection in gonads of dsRNA for / , A |
mex-3 (abundant RNA) gave much ) *
A j

Wild type

more efficient inhibition in
embryos than antisense RNA

A-

¢ dsRNA had to include exons; introns

and promoter didn’t work (c) ‘ @ D
e Effect was incredibly potent and
even spread to other cells within
the worm
e Termed ‘RNA Interference’ . ,
Antisense dsRNA =

© Fire, A.. S. Xu, M.K. Montgomery, S.A. Kostas, S.E. Driver, and C.C. Mello, Potent and specific genetic interference by double-stranded RNA
in Caenorhabditis elegans, "Nature” 391 (1998) {. 3, p. 809. Copyright © Macmillan Magazines, Ltd

¢ Incredibly useful as a tool for

molecular biology
in situ hybridization four-cell stage embryo

Fire et al. Nature 1998

e dsRNA from mature mRNA elicits
RNAI

¢ dsRNA from introns does not
¢ RNAi results in decreased mRNA
levels

e RNAi is heritable (for a few
generations)

* RNAi only requires a few
molecules of dsRNA per cell

e RNAi is applicable to many
different transcripts



LOSS OF FUNCTION - theory

RNA interference (RNAI)

In 2006, Andrew Fire and Craig C. Mello shared the Nobel Prize
in Physiology or Medicine for their work on RNAI in the nematode worm C. elegans.

RNAI in C.elegans

— Silencing of a greenfluorescent protein (GFP) reporter in C. elegans occurs when
animals feed on bacteria expressing GFP dsRNA (a) but not in animals that are defective for RNAi (b). Andrew Fire Craig Mello

The lack of GFP-positive embryos in a
(bracketed region) demonstrates the

systemic spread




Sources of dsRNA

LOSS OF FUNCTION - theory

Sources
of dsRNA

* Some dsRNAs have viral
origin, but not all

e Genomic repetitive
sequences also are
source of siRNA

e Some even regulate
other genes (ta-siRNA for
trans-acting in plants)

* exo siRNAs ( viral etc)

* endo siRNAs —the
precursor has a nuclear
phase (hairpins, sense-
antisense transcripts etc)

Repeat-associated transcripts

(centromeres, transposons) \

Viral RNAs

Hairpin RNAs 7

Environmentally,

/ other sense-antisense pairs

Convergent transcripts and

- Gene/pseudogene
duplexes

\ Transgene transcripts
Tasi RNAs

experimentally,

or clinically
introduced dsRNAs

siRNAs

I RISC

assembly .
Guide }\ WP = sscssssssse K
strand P z

assenge

strar

recognition

Ago ar
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/ SiRNA amplification
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Carthew and Sontheimer, Cell (2009) 136, 642-655.
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SiRNA and miRNA

Two types of RNA molecules involved:
- small interfering RNA (siRNA)
- microRNA (miRNA)

They bind to other specific mMRNAs and modulate their activity.

RNA interference has played an important role in defending cells against parasitic nucleotide sequences —
viruses and transposons — but also in directing development as well as gene expression in general.

letters to nature
Nature 411, 494 - 498 (2001); do1:10.1038/35078107

In 2001 first report of RNAi in MAMMALS
Duplexes of 21-nucleotide RNAs mediate RNA interference in cultured

mammalian cells
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SiRNA and miRNA

LOSS OF FUNCTION - theory

Common Features of
Pathways for siRNA and
miRNA

Both pathways include:

1. « dsRNA ‘trigger’

2. * Dicer processing enzyme

3. * Argonaute (Ago)-containing
complex to carry out effector
function

Invasive nucleic acids

Genome (viruses, transposons,
Y foreign genes)

g 11 et i 1

I Dicer
I Opr  mor
P S ' —_—
i
,

l ‘  Target Sequence-specific

Transcription | Heterochromatin || Translation deg?a%“atlon degg':i:tlon

Carthew and Sontheimer, Cell (2009) 136, 642-655.



LOSS OF FUNCTION - theory

DICER: Producer of Small (21-23 bp) RNA fragments

e Structure solved by Doudna Nfoex%#% Wc

and colleagues (2006)

e PAZ domain binds RNA end,
RNase IIl domains cut RNA to
produce 2 nt 3’-overhang (3’)@ ‘;Jl 4

Yo

Ke

|
RNase llla §
-

* Roles of other domains (not
present in structure) remain

unclear 2 helical

turns

Carthew and Sontheimer, Cell (2009) 136, 642-655.



LOSS OF FUNCTION - theory

DICER partners and RISC

Assembly of the RNA-Induced Silencing
Complex (RISC) Involves Additional Proteins

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Dicer Rzﬁz\\\
* Processing of dsRNAs into RISC requires Complex B 3,P [TTTTT TRl | [ [ P3’
accessory proteins: TRBP (R2D2 in ~ //
Drosophila ) forms complex with Dicer —
(a)
//"_?—~\\\\, -
e Other unknown proteins bind to form ' N
RISC Loading Complex Ac | DT T
 —
(b) '
* Ago?2 cleaves the passenger strand, PIWI PAZ
leading to its ejection
RlSC PWTT\III{XITITITTTﬁS’

Ago2



LOSS OF FUNCTION - theory

ARGONAUTE: Central componentof RISC

* One strand of the dsRNA produced by Dicer is retained in the RISC complex in association
with Argonaute

e Structure first solved by Leemor-Tor and colleagues (2004), more recent structures by Patel
and colleagues include RNAs mimicking guide ssRNA and target mRNA

« The PAZ domain has RNA3 end © No_ N s PAZ s Mid [0 PIWI uC

binding activity

e |n structure without mRNA,
guide strand nucleotides 2-6
have bases exposed and
available for base-pairing

¢ PIWI domain adopts RNase H fold
and in some Ago proteins can

cleave the ‘passenger strand’ : |.e.
the mRNA

Carthew and Sontheimer, Cell (2009) 136, 642-655.



SiRNA: Exogenous dsRNA molecules

LOSS OF FUNCTION - theory

RNAI is controlled by RISC and is initiated by short dsSRNA molecules in a cell's
cytoplasm, where they interact with the catalytic RISC component argonaute.

dsRNAs is cleaved by the Dicer enzyme into short fragments of ~20 nucleotides
that are called siRNAs.

Each siRNA is unwound into two single-stranded (ss) ssRNAs (passenger strand and
the guide strand).

The passenger strand is degraded (red), and the guide strand (blue) is
incorporated into the RNA-induced silencing complex (RISC).

The most well-studied outcome is post-transcriptional gene silencing, which occurs
when the guide strand base pairs with a complementary sequence in a messenger
RNA molecule (green) and induces cleavage by Argonaute, the catalytic
component of the RISC complex.

~— N dsRNA

Dicer

//s ///’?;siRNA

RISC protein
components

_

== RISC
_—

siRNA unwinding

' A Activated
Y — RISC

Association with
. target mRNA

.\,

S
— Target mRMNA

—
~" cleavage

e Sense e Target mRNA
- Antisense



LOSS OF FUNCTION - theory

MIiRNA: Endogenous RNA silencing

miRNAs are genomically encoded non-coding RNAs that regulate gene oo - Q
expression, particularly during development. P ‘

Pri-miRNA
Mature miRNAs are structurally similar to siRNAs produced from exogenous Citoplasma Rt

dsRNA but must undergo post-transcriptional modification.

miRNA’s are expressed from longer RNA-coding gene as a primary transcript RN g pmmd‘ '
(pri-miRNA) which is processed within the cell nucleus to a 70 bp stem-loop - ;h ‘ 1 E
structure (pre-miRNA) by the microprocessor complex (RNase Il Drosha and 0 5poummuups  SRVA - miRNA
dsRNA binding protein DGCRS8). il ot Hfﬁ‘-ﬁf‘f:‘j

i g preRIS R
The dsRNA molecule is bound and cleaved by Dicer to produce the mature o LD
mMiRNA molecule that can be integrated into the RISC complex; thus, miRNA and o fgtro de caens i e
siRNA share the same cellular machinery downstream of their initial ‘ __Riso R

proceSSi ng' ””RNA b!anct; uF mRNA blanco ‘
ik 3 RISC
miRNAs typically inhibit the translation of many different mRNAs with g l bt 1
similar sequences. In contrast, siRNAs typically inhibit only a single, U

specific target. RNA 4



LOSS OF FUNCTION - theory
dsRNA in the nucleus: silencing by formation of heterochromatin

cenRNA

e Pathway best understood in  [clomere Telomere
S. pombe g > & o “ﬁ@%ﬁﬂﬁmg & o o
Centromere

¢ Silencing involves formation of

heterochromatin and resulting SiRNAs
. . . -mT_Im”m i
transcriptional repression W S ) }ARC
O
the RNA-induced transcriptional silencing
complex (RITS) 8 lR

Clr4 methyltransferase
complex (CLRC)

RNA-directed RNA

polymerase complex
(RDRC)

Centromeric

\_j- repeats
SHREC2

Moazed, Nature (2009) 457, 413-420

H3K9 methylation



LOSS OF FUNCTION - theory

RNAiI models

siRNA miRNA
(small interfering RNA) (microRNA)

Cytoplasm T ﬁ —vam

¢ —_ mMIRNA
Torgel mRNA "nmnn:'sc ><

‘W'm T,

/\/ = o I—
/,-\/ Translation inhibition

Cutting

Gene silencing system

at conventional

post-transcription level

“ontrollo post-trascrizionale

(2 modalita)

https://wy

Nucleus

siRNA TTTTT

l RNAi-induced methylation

complex (RIMC)

@ @ @  New gene silencing

' system at the
transcription level

¢ DNA methylation
[ b %
5' éG TATA Gene

3 GC ATAT
CpG island CHs

(e il caso del colore della petunia)



LOSS OF FUNCTION - lab

RNAI

dalla teoria alla pratica di laboratorio




LOSS OF FUNCTION - lab
Come disegnare un siRNA in lab

siRNA PROFILING TECHNOLOGIES

Tailor-made

molecules (dsRNA) %
Disegno di siRNA

Scientists can now "tailor” double-stranded
RNA molecules to activate RNA interference.

. . . . y This makes it possible to turn off specific

. il siRNA possiede un gruppo UU al terminale 3 genes. In the future it may be possible to
. we use this technique to treat diseases.

. 19 nucleotidi

mRNA degraded

. un contenuto in G/C < 50% é preferibile.

Algoritmo di huova generazione 19-nt duplex region

- Tm dell'siRNA | |
. Effetti della posizione nucleotidica 1224 6 6 7 8 B 1011213 14 Lo 1 tT 18 10

L o l.J QTT OH-3"

. Contenuto nucleotidico dei 3’ overhangs i i

. Distribuzione nucleotidica - | P-5

. Controllo della specificita I
Lowe stability of the 5° AS c)ft?{rsninus
promotes incorporation
into RISC.
Suggestion:
AU-richness at 5” end of AS.

Low stability in this regicn promotes RISC-AS-mediated clevage
of mRNA and might promote RISC-AS-complex release.

U at position 10 of SS.

=== Sense strand (SS) === Antisense strand (AS)




Come disegnare un siRNA in lab

LOSS OF FUNCTION - lab

Preventing Off-Target Effects

Overabundance of the siRNA activates the
interferon pathway, as antiviral response

!

Low concentrations (~5-30nM) of single siRNA minimizes:
+ chances of off-target effect
+ induction of interferon response

It is currently preferable to use ONE highly potent siRNA than a
MIXTURE of siRNAs that raise overall siRNA conc.

!

Verify specificity of RNAI effect by testing independent siRNAs to the same target



LOSS OF FUNCTION - lab

Durata del silenziamento transiente

SiGAPDH
— == == | 28S rRNA CELLULE HeLa In r'os.so: snR.NA marcato
Inblu: nuclei
Inverde la proteina GAPDH
- W W == a»  GAPDH
T & g5 5 =
e o008 =
Yo oo o
100
80
60-
40
si RNA non specifico si RNA contro GAPDH

20
0
E Trattamento: 48h '

4 H
24 H
3 Day
6 Day
10 Day
12 Day



LOSS OF FUNCTION - lab

Trasfezione con il siRNA: ottimizzazione delle condizioni

Scelta del reagente trasfettante

Prevenire effetti di spegnimento del target:

U Basse concentrazioni (~5-30 nM) di siRNA per
Presenza ed assenza di siero minimizzare [I'attivazione linterferon pathway
come risposta anti-virale

Determinare la densita di semina Q E’ preferibile usare un solo siRNA molto efficiente
delle cellule piuttosto che una miscela di siRNA meno potenti,
la MIXTURE fa aumentare la concentrazione

totale

Volume di trasfezione
O Usare RNAI specifici, dopo aver effettuato test di
siRNA differenti sullo stesso mRNA bersaglio

Concentrazione di siRNA

I«I«I«I«I



LOSS OF FUNCTION - lab
Trasfezione con il siRNA: ottimizzazione delle condizioni

Scelta del reagente trasfettante

Determining optimal amount of
transfection reagent

- No cytotoxic ‘ Effective
Toxicity Studies y
9“120 ‘y 7
2 0.8
£ 1001 §0e
@ 804 .% 0.6
S 604 t 504- ‘
4 § n
§ 0 5 oo
£ 2 Bk
o 0
y 0 05 1 2 3 4 5 § siPOgTAmlnoReagel?t(ul/woll-24we1|plate)
Transfection Agent (ul/well)
- COS-7 cells grown at 30K/well

- Transfected with GAPDH siRNA (10nM) after 24 hrs
- Real-time RT-PCR: GAPDH/18S rRNA (after 48 hrs)




LOSS OF FUNCTION - lab

Trasfezione con il siRNA: ottimizzazione delle condizioni

Determinare la densita di semina . .
delle cellule

- COS-7 cells/well (24 well plate)
. GAPDH siRNA lowest copqeqtration of siRNA possible to
minimize off-target effects . COS-7 cells grown at 30K/well
- Real-time RT-PCR- looked at ratio of
GAPDH/18S RNA after 48 hrs I " aynthosized GAPDH SIRNA'
,§ 0.9 - Real-time RT-PCR: GAPDH/18S
2 0.8 * rRNA
g 1007 g 071
@ 80)- o 0.6-
- @ 0.5-
‘fé 60- ‘ & 044
40- 0.39
° 20: S 0.1
e 0
100K 50K 25K 125K 100 b 30nME 10k 30
Target GAPDH siRNA Treatment




LOSS OF FUNCTION - lab
Dal transiente alla trasfezione con vettori

PRO CONTRO
O La trasfezione con siRNA & L Alcune cellule sono refrattarie
davvero molto efficiente in molti alla trasfezione e la loro
tipi di cellule elettroporazione spesso causa

morte cellulare
0 Coi siRNA il silenziamento &
immediato Q | siRNA sono stabili, ma la

trascrizione puo risultare
transiente se le cellule si
duplicano molto in fretta
diluendo il silenziamento e la
vita media della proteina

Superamento del problema mediante......



Dal transiente alla trasfezione con vettori

LOSS OF FUNCTION - lab

']m

Sense
5'-N(19)
3'-CCGG N(19)

Apa l

Mimicking
miRNA
production

\ .

Important:

Silenziamento tramite vettori a DNA  Use RNA Pollll promoters (short RNA)

= Promoter: 462-795
, picillin: 2070-2930
Loop  Antisense IE1 origin: 1124-2009
TTCAAGAGA  N(19) TITTTT-3' (53 bases)
AAGTTCTCT  N(19) ADALAATTAAS' (61 bases)

Ampicillin

Sspl (2048)
(2920)

pSilencer 2.0-U6
3130 bp

ColE1 origin

EcoR 1
|DNA sequence of target site
o 19m
5 —AA ~—_3'

3'UUUUU Antisense strand "' g A

3 T AT 5

|RNA target
8 T~ M -3
|[Hairpin siRNA
19 ne
Sense strand vc
dSRNA _sememmnd yUCa
AL G | ooP

(D)

Promoter or U6 snRNA
Promoter of H1 RNA (RNA component of human RNase P)

Sspl (2613) | 1)
Hindlll (400) (2595)
SiRNA
BamHI (462)

EcoRI (397)
[ {H1 Promoter
| r BamHI (496)
siRNA

U6 Promoter /- Hindlll (557)

Ampicillin
EcoRl (795) PSIIenC;S:; b3p-°-H1

(1124)

(790)

(1735)

H1 Promoter: 397-496 (1675) ‘
Ampicillin: 1735-2595 ColE1 origin
ColE1 origin: 790-1675

Una sequenza stampo per un “hairpin siRNA”
viene clonata in un opportuno vettore per
trascrivere una molecola di RNA

Produzione di siRNA in vivo direttamente nelle
cellule trasfettate

Trasfezione stabile nella linea cellulare di cui si
vuol silenziare il gene target del’RNAI

Silenziamento a lungo termine del gene target



LOSS OF FUNCTION - lab

Dal transiente alla trasfezione con vettori

Sintesi di siRNA in vivo

(7 Nessuna sequenza richiesta dopo start site per la trascrizione

_ - O Clonati in vettori plasmidici
@ TTTT: suffclents per lemiRe con promotori adatti per la
produzione di RNA

pol ll pol ll
_E‘»nm;,_;w U Clonati in vettori virali

\’ \ * Oncoretrovirus: MoMuLV o
f\Uﬂ\UHUU W\U“‘ " MSCV, le cellule devono
. -y duplicanti per poter essere
infettate
» Lentivirus: HIV-1, per
infettare cellule quiescenti

‘ UUUU
—~——— SN s UUL l,JM

pol

—Q‘«mn
- ‘
UL EIHIEHE() — M“ ‘\ More efficiently processed by DICER!!




Espressione stabile di ShRNA

LOSS OF FUNCTION - lab

Un sistema per I'espressione stabile di short interfering RNA

in cellule di mammifero: vettore plasmidico

Target Synthetic siRNA against CDH1
<
gl s -yeAaMGUCUCCTAGUTAGTT-3' B, 2
EE-\ 37 -TTACIEGOCACAGGGUCAGGE- 57 £ %6 psuren §
/ . . ‘ @ I35 coHt §
o ), W Predicted transcripts against CDH1 ) 8 2a 802
& NS A
%"’:@0\/"\‘?—'}\ p) ' -UshshagucuceeaGueag® G
&4 \_\ 3’ -UUACUCUUCAGAGGGUCAGUCU c 6 CDH1 | @ w -
\\‘«‘ ucC
, N\ ), > -Jemagsisemeioa” "
i B) 3/ UUACUCUUCACAGGRUCAGUCA . 20
' pSUPER i c
il vy Cyc-Dipiem e ssw e ww
A\ / ¢y 5" -UGhGAAGUCUCCEAGUCAG”
A\ / 3’ ~UUACUCUUCAGAGGGUCAGUC A G
AN . 1 2 3 4 5 6 7
\\\\ <
Cc D < pSUPER-CDH1-
‘- & 5 o8
R-COM1- Q - 5 3
PSUPER-CDH1-B g Sz EE
I &a O o o
PSUPER-COH1-8 COH1 | v e &b i

(SRl R 2 L ——

PSUPER-COHI-B 5 ~UAMGAAGUCUCCCH
(mut-2) X 1 2 3 4 5 6




LOSS OF FUNCTION - lab
EspressionesiRNA in vivo

: / \ a Knockout
A \ J—
' ,’/ '— 7-‘\\ /f? Y // \\
pLV-RNAi Vector FE Hl promoter /O \ - l\ )
Catlog # SORT-Bi4## B pol III promoter human U6 promoter S e \ s
‘ p it ES cells
mouse U6 promoter g
\ pol I promoter
@ CMV promoter
selectable human EF1la promoter
marker mouse PGK promoter
GFP b Transgenic RNAI
RFP . = - e
Puro '8 \ N 55
. \ ( )
Bsd /’/ & o .‘lv /I/ _ \9./
Marker & P e
H1 PGK " 7
H13 shRNA promoter promoter EGFP pA
Virus producing
hairpn RNA

Oviductal
implantation
d Systemic RNAi e
PhenOtyPic Ve — \ /‘}.; N _ - 1111
analysis o 74 Mg
9 &2 N SRNA
Establish T
transgenic N‘ )
Pseudopregnant FO green embryo RNAI Line ﬁ



LOSS OF FUNCTION - lab

Trasfezione con siRNA: le APPLICAZIONI

O Silenziamento genico specifico, efficiente e stabile nel tempo (economico e veloce)
QO E un approccio di «genetica inversa»

O Screening delle funzioni genomiche (Genome-wide functional screenings)

O Terapia genica (es. antitumorale)

Q Creazione di modelli per lo studio di agenti farmacologici (es. murini)

U Rivoluzione nello studio dei meccanismi di regolazione dell’'espressione genica



LOSS OF FUNCTION - lab

siRNA library design

1. Grazie ai siRNA & possibile silenziare uno alla 19-nt duplex reglon

volta tutti i geni di un organismo. | I |

1 2 3 465 6 7 8 9 10111213 141516 17 18 19

2. Una tipica applicazione consiste nell’identificare
quali geni sono coinvolti in un certo processo

3. Il punto di partenza € una libreria di siRNA,
specifica per un singolo gene del genoma. Oggi
esistono librerie in grado di coprire la maggior parte

dei geni umani (= 20.000 siRNA). -
o n"gnmggggmmaxm“

urpumwotss

uggestion:
AU-richness at 5" end of AS.

siRNA “potenzialmente” funzionale:

La regione target deve essere a valle del codone di inizio, ad una
distanaza che varia da 50 a 100bp. = Sanse strand (SS) w— Antisense strand (AS)

Lunghezza compresa fra 19-22 bp. Figure 2 | The generation of effective siRNA. A smal interfering RNA (SRNA) is a 21-23-

Contequto in GC fra .iI 35_—55.%. - =  Stabilit nucleotide (nf) dsRNA that contains: a 19-nt duplexed region, symmetric 2-3-nt 3’ overhangs,
2-nt 3" overhangs di residui di uridina Yy and 5'-phosphate (P) and 3'-hydroxyl (OH) groups. The pasitions of each nucleotide in the 19-nt
= Access to RISC duplexed region of the sense strand are shown. On the basis of recently established design

criteria, an effective SIRNA has high stability at the 5' terminus of the sense strand (blue box),
lower stability at the 5" antisense terminus (orange box) and at the cleavage site (purple box).

In addition, the sequence-specific preferences at the following positions on the sense strand are
important: the presence of an A at position 19, an A at position 3, a U at position 10 (BOX 2 lists
other parameters). RISC, RNA-induced siencing complex.

5" -phosphate and 3 “-hydroxyl group.

Mittal, Nature Review Gentic, 2004

lational siRNA design for RNA interference. Nature Biotechnology 22, 326 - 330 (2004)



LOSS OF FUNCTION - lab

Limitazioni dei siRNA

Impossibile studiare geni essenziali
per la sopravvivenza cellulare (housekeeping) e sviluppo

4

Sviluppo di nuovi vettori
per I'espressione condizionale-inducibile dei shRNA

(tet OFF/ON H1 and U6 promoter system)



siRNA vs. oligonucleotidi antisense (a ssDNA)

LOSS OF FUNCTION - lab

Similarita

Lunghezza

Metodologia di delivery comune
Induzione di silenziamento genico a
livello post-trascrizionale

Digestione di mRNA bersaglio da parte
di endonucleasi

Possibilita di stabilizzare con basi
modificate

Bio-distribuzione simile

Differenze

Doppio filamento vs. singolo filamento
Maggiore stabilita del siRNA

Maggiore efficacia delle molecole
cellule in coltura

Meccanismo d’azione mediato da RISC

RNA interference (RNAI)

SIRNA
—_

> cytoplasm

RISC

=
Tarset RNA @ —

RNA cleavage

Antisense oligonucleotides (ASOs)

ASO (DNA)

> nucleus

Target RNA —

RNase H1
Target RNA
RNA cleavage



