CRISPR/Cas9 – Genome Editing

The CRISPR/Cas9 system for targeted genome editing
The principle of CRISPR/Cas9mediated gene disruption.
A single guide RNA (sgRNA),
consisting of a crRNA sequence
that is specific to the DNA
target, and a tracrRNA
sequence that interacts with
the Cas9 protein (1), binds to a
recombinant form of Cas9
protein
that
has
DNA
endonuclease activity (2). The
resulting complex will cause
target-specific double-stranded
DNA cleavage (3). The cleavage
site will be repaired by the
non-homologous end joining
(NHEJ) DNA repair pathway, an
error-prone process that may
result in insertions/deletions
(INDELs) that may disrupt gene
function (4).

Tools for Successful CRISPR/Cas9 Genomic Editing from Clonetch


In vitro sgRNA production
Use the Guide-it™ sgRNA In Vitro Transcription Kit to produce high yields of single guide RNAs (sgRNAs) for
Cas9/CRISPR studies.



Testing sgRNA cleavage efficiency
Avoid delivering ineffective single guide RNAs (sgRNAs) to your cells—use the Guide-it™ sgRNA Screening Kit to test
the efficacy of sgRNAs.



Monitor the efficiency of genome editing
The Guide-it™ Mutation Detection Kit provides a simple PCR-based technique to identify insertions and/or deletions
generated in mammalian cells using CRISPR/Cas9 technology.



Insertion and Deletion identification
The Guide-it™ Indel Identification Kit provides a complete workflow for identifying the variety of indels created by
CRISPR/Cas9 gene editing in a cell population.
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Vectors from OriGene

All-in-One CRISPR/Cas9 vectors
OriGene has developed the pCas-Guide system, a dual-function vector
with both guide RNA and Cas9 expression.



Expresses human codon-optimized Cas9
Expresses gRNA containing the inserted target sequence and the
gRNA scaffold

The vectors are supplied either as precut vectors, ready for insert ligation,
or as plasmids where the target sequence can be cloned into the vector
via BamHI and BsmB I sites.
CRISPR/Cas9 T7 Vectors to make gene knockout animals.
pCas-Guide-EF1a-GFP vector expresses EF1a promoter driven GFP to
monitor or to sort your transfected cells.
rd

pLenti-Cas-Guide vector is a 3 generation lentiviral vector for infecting hard to transfect cells.
pCas9-Guide Cas9 D10A nickase vectors: Cas9D10A can only nick the targeted genome due to mutation in one of the
nuclease domains. The off-target problem is significantly decreased as Cas9D10A needs two gRNAs to make double
stranded nicks.

Cas9 Nuclease, S. Pyogenes
#M0386S

Purified rec. Protein

Cas9 Nuclease, S. pyogenes, (Cas9) is a doublestranded DNA endonuclease that is guided to its
target by sequence complementarity of a small
RNA loaded into the protein.
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HiScribe T7 High Yield RNA
Synthesis Kit

This kit is an extremely flexible system for in
vitro transcription of RNA using T7 RNA
Polymerase. The kit allows for synthesis many
kinds of RNA including internally labeled and cotranscriptionally capped transcripts.

Genome Engineering with Cas9 Nuclease (A). Wild-type Cas9 nuclease site
specifically cleaves double-stranded DNA activating double-strand break repair
machinery. Double Nicking with paired Cas9 Nickases (B). Mutated Cas9 makes a
site specific single-strand nick. Two sgRNA can be used to introduce a staggered
double-stranded break which can then undergo homology directed repair.

Nucleofector™

Lonza Nucleofector™ Technology has been shown to work as a reliable transfection method for CRISPR-based genome
editing tools




High transfection efficiencies for a broad range of cell types, including iPSCs
Efficient co-transfection of various substrates
Same conditions for transfecting plasmids, DNA, mRNA or PCR cassettes, ssODN

The Nature Protocols publication from Ran FA et al. (2013) Nat Prot 8(11):2281–2308, provides a very comprehensive
guideline on using the 4D-Nucleofector™ System in combination with CRISPR technology.
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