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Cellular DNA Repair Pathways 3
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Pre-CRISPR Times
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CRISPR: an Innate Immune System
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oy %
(@)~ CO-(elgee)

i i S.
Immunization phase pyogenes

Ben Davis and Addgene
Mali et al., Nature Methods, 2013

v v

—E Cas9 Cas9 Cas9
W "< vy )=

X0 XN 2 XK N 700K S. pyogenes

S. pyogenes S. pyogenes
Immunity

Clustered Regularly Interspersed Short Palindromic Repeats

MRC Weatherall Institute of Molecular Medicine

g

Weatherall
Institute of
Molecular
Medicine



Cas9: a Site-Specific Nuclease S

Cas9: CRISPR associated protein 9

tracrRNA
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Cas9 Protein

DNA targeting and cleavage only if PAM is present.
crRNA complimentary enables specific targeting.
Blunt cut 3 bp upstream of PAM.

Fusion of crRNA and tracrRNA possible, generates an easy to use
2-component system of Cas9-protein and a single guide RNA:

sgRNA.

Jinek et al., Science, 2012
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CRISPR/Cas9
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CRISPR/Cas: What is it good for? 3
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CRISPR/Cas: What is it good for?

Generation of LOF/GOF models: engineering cells and organisms,
attempting to cure diseases.
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CRISPR/Cas: What is it good for?

MRNA editing:
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CRISPR/Cas: What is it good for?

High-throughput screens: KO, CRISPRI, CRISPRa.
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Hsu, Cell, 2014
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CRISPR/Cas: What is it good for? S

Pericentromeric region, ~15 Mb and thousands of copies.
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Vector preparation
RNP assembly

sgRNA design

PX458 Ruby
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HELP and ADVICE: come and see me... ;-)
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sgRNA design gxm

Thoru Pederson: U6, H1 & 7SK need a G at start (3 in WT).

Feng Zhang: add a G at 0O, it won’t disturb. Replacing 20 and 19 with G’s
(might) affect Cas9 specificity. Keith Joung: shorter guides (18bp) are better
and have less off-target cleavage. Jin-Soo Kim: double G at start is perfect.

20-nt guide
Guide oligo (top) 5= CACOGGTCACCTCCAATGACTAGGG -3
(bottom) ARRRARRRARRRRRRRRANY
3= CCAGTGRAGGTTACTGATCCCCAAA -5 Fei-Ann Ran, Nature Protocols, 2014

CACC G GNN NNN NNN NNN NNN NNN NN
C CNN NNN NNN NNN NNN NNN NN CAAA

19nt

“Standard design” for guides to be used in transient transfections into cells.

Hublitz and many others, unpublished
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Consideration: Cas9 Source g
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MRNA mRNA Protein

as plasmid as mMRNA

Txn/TIn takes time. TIn takes time. :

No go in oocyte. Risk of mosaicism Good for NHEJ and
in PNI. HDR in oocytes.

Gradual action. Gradual action, Multiplexing difficult:

deletion vs. double

(e.g. double LoxP). repair.

Stable for several cell
divisions: OFF-targets.

Variable efficiency?

Hublitz, personal summary



Consideration: sgRNA Source
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Plasmid

Persists for several
cell divisions: OFF-
target issues.

by 2A-GFP et al.
coupling.

SygRNA
(RNP)

1 or 2 components.

Labeled tracrRNA not
functional = labeled Cas9

might work sooner or later...

SygRNA /Cas9
protein RNPs as the

reagent of choice.

It all depends on
the experimental
approach, though.

Hublitz, personal summary



CRISPR/Cas9 in Cell Lines 2

Test 3 sgRNAs per target site (genome and epigenome).

Test cells thoroughly for ploidy and eventual SNPs. Find out if they
can be cloned (crucial for establishment of cell lines).

Establish optimum transfection conditions: efficiency vs. viability,
delivery method (LPF, Amaxa, Neon), allow recovery for 48 to 72h
(test for maximum clonal survival rate).

Selection by Cas9-2A- / / letc. by FACS or use of Cas9-2A-
/Bla/Gen for enrichment culture. Isolation of single cell clones.

Screen: Analyze experimental clones by method of choice.

N.B.: All off-target modifications are contained in the cell.
Establish > 3 independent lines for phenotype comparison.

Hublitz, personal summary
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