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Mission impossible?

Jak umicet gen kdyz '

* Pracujete s primarnimi
bunkami, které maji omezenou
zivotnost a minimalné se déli

- Potrebujete stabilni a ne jen
prechodné utlumeni genu

* Pracujete s bunécnymi
kulturami a nemate zdroje, cas
ani potrebu zavadet techniky
prace s plasmidy, virovymi
vektory ....




Jak umlicet gen na
urovni RNA?

- Antisense RNA = mala
ucinnost

* Dvouvlaknova RNA virového
puvodu je uéinné
odstranovana pomoci RISC
komplexu

* SiRNA = dvouvlaknova RNA
se sekvenci utlumovaného
genu

* siRNA = nutnost dopravit do
bunky dostatecné mnozstvi
kopii

- Re$enim je shRNA
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SshRNA = short hairpin RNA

shRNA
Construct
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Functional Genomics: Mission™ siRNA Pathways [ Dicar chaves ibp |
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pLKO.1-puro Vector

- Kazda shRNA sekvence je

0 ™ Antisense Strand
CCGGCAACARGATGAAGAGCACCAA
klonovana do vektoru pLKO.1v

00
Sense Strand pd

CGCCGTTGTTCTACTTCTCGTGETT
E. coli GC5

CTCGAGS TTGETGCTCTTCATCTTGTTGITTIT
CACGCTC AACCACGAGAAGTAGAACAACAAARA

ue
- VSechny sekvence jsou
ovérovany

* Vector obsahuje:

- Sekvence nutné pro integraci lentiviru
- U6 promotor pro iniciaci/terminaci

{'¥) Psi

SIN/3' LTR
pLKO.1-puro

RSV/S' LTR 7087 bp
transkripce shRNA @ o
- Selekéni gen puromycinove resistence
ampR
(puroR) ’
- Signal pro mnozeni v E. coli (ampR)

5 Sense Strand

<

]

o)
Antisense Strand
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Wild-Type Lentivirus '

Life Cycle
Vif, Vpr, Nef and p7

1. Target Cell Binding,
Protease fusion, and entry

gp120

Docking
Glycoprotein

o 2. Uncoating and Reverse
Lipid

Membrane Transcription
gp41

Transmembrane
Glycoprotein

3. Nuclear Transport
4. Integration

Integrase

5. Transcription and RNA
transport into

cytoplasm
Reverse
Transcriptase ({/ 6. Viral Protein Synthesis
Viral RNA 7. Assembly
Genome
8. Budding
9. Maturation

LTR
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K produkci lentivirorovych Castic potreba 3 plasmidy.

Lentivirové castice nejsou schopny reprodukce'

1. Transfer Vector (shRNA clones) 2. Packaging Vector (example)

\2%%0
Sense Strand P Antisense Strand

CCOLCAACAAGATGARGAGCACCAR CTCGAL TTGETGCTCTTCATCTTGTTIGITTTT
COCCGTTGTTCTACTTCTCGTGETT CAGCTC AARCCACGAGAAGTAGAACAACAALLL

RRE 2 polyA

PRO POL

o pei pLKO.1-puro 3. Envelope Vector (example)

RSV/S' LTR 7087 bp

ampR
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Jak dosahnout trvalého umliceni genu?

L Lo,
* Virova DNA se pomoci virove 3 s u3
integrazy zabuduje do Viral DNA. % reaemurass | " & [ emmnmton
genomové DNA 3'-processing I
- Zabuduje se sekvence mezi 5

LTR sekvencemi 3-end joining

- Bunky s uspésnou transdukci |
selektujeme pomoci A
puromycinu




Mission shRNA - lentivirova transdukce '

* Vysoce efektivni prenos

Povrchové glykoproteiny VSV-G MISSION™
(glycoproteins of vesicular stomatitis  Lentviral 2
virus). Selekce pomoci genu 1 Ve
puromycinove resistence (pfipravuje '
se selekce pomoci GFP)

» Stabilni exprese shRNA NO Virion

Konstrukt se integruje do genomove e

DNA. Transkripce shRNA je i |

konstitutivni.

e < A ] |
* Transdukce nenaruSi bunécné il T | PN
funkce S W Vil oA
Negativni kontroly < Lo
Viral cDMA

- BezpecCnost

Virus neschopen replikace
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astrocyt oligodendrocyt mikroglie

GLIOVE BUNKY V CNS

1.6 x 104 bunék/ jamku v 96 j.

 Medium

* 24 hodin po nasadé
 Hexadimethrin Bromide

* Lentivirové ¢astice

e Medium

SIGMA
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Selekce transdukovanych bunek '

* 24 hodin po infekci

* Puromycin a nové medium

l

* 114 hodin po puromycinu

* Lyza bunék
» Extrakce a purifikace RNA
* gRT-PCR




Dosazeno minimalné 70% utlumeni u kazdeho genu

Expression of p38a after infection with Mission TRC shRNA Expression of JMK2 after infection with Mission TRC shRNA
lentiviral particle target set NM_139012 lentiviral partide target set NM_002752
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Prvni zkusenosti z CR - FN Brno, CMBGT

(Mgr. Sarka Pavlova, PhD.) '

- Porovnani transdukce a nukleofekce )
A GFP MCF-7 bunky,
( maxa) — exprese transdukce + 2 dny

- Bunécna linie MCF-7 .
1,6x10% bunék na jamku = transdukce
2x10% bunék = nukleofekce
Obé metody ucinnost cca 50%
Nukleofekce = vysoka mortalita
Transdukce = bez efektu na zivotnost

« CLL bunky - transdukce zatim nefunguje

- Embryonalni kmenové bunky — testovani
se pripravuje

MCF-7 bunky,
transdukce + 6 dnu
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ExpressMag™ Lentiviral Delivery Reagent '

v v’

Az 10x vyssi efektivita transdukce

«Zrychli cely proces o jeden den

*Univerzalni reSeni pro vsechny bunécné kultury
vcetne primarnich bunek a suspensnich kultur

Figure 1. Suspension HEK 293T cells were transduced with MISSION® TurboGFP™
control lentiviral particles (Product No. SHC003V). Cells were transduced with a MOI of 1
and incubated for 49 hours. A) Traditional transduction with Polybrene. B) Cells transduced
using ExpressMag system.
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ExpressMag™ Lentiviral Delivery Reagen

solact Lentivirus as
transductlon method

l

Utllize ExpressMag™
to maximize transductlon
w/ Lentlvirus + reporter (SHCOO03W)

l

Optimize high throughput screening protocol:
W/ 3 non-target negative control (SHCO02V)
W/ Your Favorite Gene as a positive control (SHVRS)

l

™ = H
:Iléﬂfri ExpressMag™ totranduce cells with lentiviral Your Frima ii L.Eusu L8 uuu

Maximal Transduction Efficiency — Minimize Clonal Artifacts
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The RNAIi Consortium (TRC) '

* Partnefri
- Broad Institute, MIT/Harvard
- Massachusetts General Hospital, Harvard
- Dana Farber Cancer Institute, Harvard
- Whitehead Institute, MIT
- Washington University
- Brent Stockwell-Columbia University

- Sigma-Aldrich

- Novartis INE® The

- Eli Lilly R RNA1i

- Bristol-Myers Squibb & Bl Consortium

- Academia Sinica, Taiwan |
@ SIGMA




Cile TRC I B

RSB RNAI
& Bl Consortium '

* Vytvorit shRNA knihovnu pokryvajici vSechny lidské/mysi geny
- Umoznit pouzivani klonu celosvétové védecké komunité
 Validace klonu

- Clenové konsorcia budou sdilet know how v oblasti RNAi s cilem
urychlit biomedicinsky vyzkum

- Cile Sigma-Aldrich A
- Distribuce klonu ve 3 formatech —’ e |
shRNA v bakteriich
Purifikované plasmidy
Lentivirové partikule
- Spoluprace s ostatnimi ¢leny TRC konsorcia




Formaty '

- Suspenze bakterii - Cistény plasmid * Lentiviroveé castice

- GC5 E. cali * Pro pfimé pouziti k * Obsahuje shRNA
obsahuje shRNA tranfekci sekvenci jednoho
plasmid - MaZe byt pouzit k Klonu

- Plasmid je mozno produkci * Pro snadny prenos/
mnozit a lentivirovych Castic transdukci do
purifikovat bunék

QSIEMA



The MISSION® shRNA knihovna '

* 159 713 klonu celkem
- Cca 5 klonu / gen

- Lidsky genom

- 81 895 klonu

-16 018 genu _r

Bacterial Stock

Purified DNA

- Mysi genom
-77 713 klonu _
-15 959 genu o
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Objednava se vse jako SHVRS
NM 003684 a jméno je jen poznamce

NIM_003684 MAP kinase interacting serine/threonine kinase 1
Sigma MISSION™ shRNA Lentiviral Transduction Particles

ExpandiCollapze Al
=3 Target Set Price and Availability

Product our Price
Murnber =D Ayailable to Ship Gantity Actions
SHYRS-MM_003634 109200  Custom details... we g S GED
=3 Individual Clone Price and Availability

Y oLr
Procuct Price
Mumber =0 Availakle to Ship Guantity Actions
SHYRSC-TRCNODODOOG231 497 00 Custom details... w o @S GHD
SHYRSC-TRCNODODOOG232 497 00 Custom detailz... w o gl GHD
SHYRSC-TRCNODDOODE233 497 00 Custom detailz... w o @S GHD
SHYRSC-TRCNODODOOG234 497 00 Custom details... w o w o GHD

_— T .
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Mission accomplished ?
shRNA v lentivirovych lentivirovych casticich

- Castice pripraveny k
okamzitému pouziti bez
nutnosti zvladat zaludnosti
transfekce

- Metoda bez negativnich efektu
na bunky, vhodna i pro
primarni linie

 Stabilni utlumeni genu

* K dispozici 160 000 klonu pro
16 000 lidskych i mysSich genu




Déekuji za pozornost

— W

" MUSSION i

Jiri.Moos@sial.com
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