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Introduction Arrayed synthetic crRNA:tracrRNA for phenotypic analysis

The CRISPR-Cas9 system permits researchers to quickly edit genes for functional protein knockout in mammalian, fish and plant genomes, among
others, and consequently has dramatically transformed biological research. The CRISPR-Cas9 system requires exogenous Cas9 nuclease to be
delivered into the cell, which can be accomplished through transfection of an expression plasmid, mRNA or protein, or through transduction with
lentiviral particles. Besides Cas9 nuclease, the natural CRISPR-Cas9 system also requires two RNA components: CRISPR RNA (crRNA) comprised of
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spacer-derived sequence and of repeat-derived sequence and tracrRNA, which hybridizes to the crRNA through repeat-derived sequences. The
crRNA:tracrRNA complex recruits the Cas9 nuclease and cleaves DNA upstream of a protospacer-adjacent motif (PAM). The crRNA and tracrRNA can
be linked together with a loop sequence for generation of a chimeric single guide RNA (sgRNA). In a vector-based approach, cloning and sequence 3
verification of each sgRNA vector can be laborious and time consuming, especially if the goal is to study tens or thousands of gene targets. Likewise, = L
in vitro transcription of the sgRNA also requires additional time and quality control to ensure consistency in length and purity of the transcribed 33 2 I I
product. in contrast, chemical synthesis can easily be employed for rapidly generating the crRNA and tracrRNA molecules separately or a synthetic N
K sgRNA for direct delivery into cells for gene editing. E
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High-quality synthetic RNA

Synthetic single-guide RNA for CRISPR-Cas9 gene editing
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Using Cas9 mRNA with synthetic crRNA:tracrRNA allows for a completely DNA-free workflow and produces gene editing at levels comparable to e s
Cas9-integrated lines. The DNA-free system reduces the concerns of unwanted integration as well as potential off-targets. o,
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200bp S s = = . mismatch detection assay (T7El) was performed to estimate gene editing efficiency. was transfected into duplicate wells using DharmaFECT 3 transfection reagent (0.25 pL/well). After 72 hours, direct cell lysis was amplified using primers
o ._ 5 The data indicate that Cas9 mRNA with synthetic crRNA:tracrRNA has comparable surrounding the target site on the PPIB gene and gene editing efficiency was estimated using a mismatch detection assay (Dharmacon™ Edit-R™ Synthetic
editing performance to the Cas9-integrated cell line. crRNA Positive Controls - Protocol). The 99-mer synthetic sgRNA for target gene editing resulted in high efficiency indel formation (B).
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Figure 7. GFP knockout in vivo using Edit-R CRISPR-Cas9 DNA-free system.
Dorsal view of Tg(Sox10:(PH) GFP; Sox10:tagRFP) zebrafish neural tube at 24
hours post fertilization. A. Neural crest cells expressing both GFP and RFP in
zebrafish single-cell embryos were injected with only Cas9 mRNA. B. Neural
crest cells in embryos injected with Cas9 mRNA and crRNA:tracrRNA targeting
transgenic GFP display mosaic GFP expression as a result of functional protein
Arrayed crRNA plate knockout. (37 pM bar for reference)
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/ \ / \ [ : e Chemical synthesis of guide RNAs allows accurate and rapid production of arrayed crRNA libraries for high-confidence, loss-of-function screens
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» CRISPR-Cas9 gene editing using synthetic crRNA:tracrRNA or sgRNA is highly efficient and easy to use
 Synthetic crRNA:tracrRNA is suited for in vitro and in vivo applications, in particular, DNA-free approach with Cas9 mRNA or Cas9 protein
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