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Expression Engineering Experiment

Lecture 1 Lecture 2
* intro to cell culture * transfection
+ intro to gene exp’n/RNAi * luciferase
Lecture 3 Lecture 4
* off-target/nonspecific RNAi * Writing lecture
(Neal Lerner)
Lecture 5 Lecture 6
* measuring gene express’n * microarray analysis
(Rebecca Fry)
Lecture 7 Lecture 8
* high throughput technologies or * review of your data
RNAi applications (no lab)




Potent and specific

genetic interference by
double-stranded RNA in

C. habditis eleg

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

Steven A. Kostas*1, Samuel E. Driveri & Craig C. Mello}

Table 1 Effects of sense, antisense and mixed RNAs on progeny of injected animals

Gene  segment Size. Injected ANA F, phenotype
(kiobases)
e yne-22-null mutants: stong twtchers’
unc224* Bxon 21-22 " Sense Wid ype
Antisense Wild type:
Sense + antisense Strong twitchers (100%)
e u - ke
Artisense Wild type.
Sense + antisense ‘Strong twitchers (100%)
unc2C Bxon21-22t 786 Sense + antisense Strong twitchers (100%)
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RNA interference vocabulary

Transfection Dicer

Nomenclature for siRNAs
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Delivery vs expression of dsRNA

Box 3 | Delivering double-stranded RNA

Method Organism
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“Post-transcriptional gene silencing by dsRNA”
Nature Reviews Genetics 2001; 2:110-119

RNAi: siRNA vs miRNA
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fig from Svoboda review in Curr Opin Mol Ther. 2007 9(3):248

RNAi (on paper)

Highly effective

>90% reduction in gene expression
Highly specific

only targeted mRNA gets degraded
Reproducible

effects same with each expt’l repeat
"OPERATION s

And wouldn't it also be great if it
was genetically stable and
applicable in many cell types




siRNA in practice: Design ambiguities

150 | Firefly luciferase gene + siRNAs

(% of control)

Target gene expression

siRNAs starting every 2 bp in gene

Reynolds et al Nature Biotech 2004

siRNA: design rules
shRNAs Synthetic siRNAs
T or S M 5’ to 3’ unwinding:
(I i easier end loads into
Intracellular R I S C
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Loading Loading strand

Empirically determined
Mechanism not established

Sequence and structural features of target
almost certainly influential

siRNA in practice: Off-target effects

50 nM
MEN1-siRNA N 'q_: o §
~nmemonoa S SOAS
. menin —— —— —— — e
functionally P — - N =
unrelated p21 — =
proteins P IS— —
actin —
loading Some siRNAs directed against menin
control

decrease p53 and p21

1892-1897 | PNAS | February 17,2004 | vol. 101 | no.7




siRNA in practice: Non-specific effects

700
1. siRNAs 600 [ =
encapsulated £ s & B
in liposomes £ 400
8
2. Injectedinto g °®
o

mice .
100
3. Measured b " i1

cytokines

Naked

B-gal

Empty | Luc Boal Pgal go,  BPI
" control 728 control control 735

mp
FBS liposomes

NATURE BIOTECHNOLOGY VOLUME 23 NUMBER 4 APRIL 2005

Interpreting an siRNA experiment

+/- siRNA

Controls?

Summary
RNAI biology siRNA caveats
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