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Introduction: RNA Interference Overview

RNA interference is a mechanism for gene silencing
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Significance

e Used for a wide range of therapeutics

o TKM-Ebola to combat Ebola virus*
* Three siRNAs that combat L protein, VP24 and VP35 genes

100% protection in macaques

* 67% protection in rhesus monkeys

e Protein knockout experiments in functional characterization
studies

e siRNAs can be designed a priori with knowledge of only the
mRNA target sequence

e siRNA-programmed RISC is a multiple-turnover enzyme

*http://www.quora.com/How-does-TKM-Ebola-work



Question

How do we design highly active siRNAs?

Approach

Determining the characteristics of siRNAs that

influence relative strand activity and asymmetric
strand loading.



Relative Strand Activity: How Much Is
Silenced?
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Investigating Strand Activity: PKR Silencing

3. Measure protein expression by

chemiluminescence ‘ .

- |.Transfect Hela cells with
plasmid

Firefly

Renilla expression

Renilla+native PKR

OR
Firefly

Renilla+PKR reverse
complement

2. Transfect with
PKR siRNA

PKR siRNA Renilla knockdown



1IC, Curve

|IC, — Concentration at which 50% of maximum inhibition
is achieved
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siRNA Asymmetry: Ago2 Strand Loading
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-Investigating Strand Loading; Ago?2

Immunoprecipitation and Stem-Loop RT-
qPCR

| . Transfect siRNA 2. Collect cytoplasmic lysate 3. Immunoprecipitate Ago2

T
4. Confirm Ago 2 IP ‘
by Western
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Investigating Strand Loading: Ago?2
Immunoprecipitation and Stem-Loop RT-

qPCR

7. Measure strands by stem-loop

iRNA Stem-loop RT primer RT-qPCR
5.Purify RNA 6. Stem-Loop RT i .
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Varkonyi-Gasic, E.. et al. Plant Methods, 2007.
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Ongoing Work
* Develop parameters for designing highly active siRNAs based

on experimental results

* Investigate the effects of other Ago proteins on different
siRNAs

¢ Complete RNA-level activity studies by measuring strand
cleavage
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Questions



