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Introduction

The CRISPR-Cas9 system has the potential to significantly advance basic and applied research.

Functional gene knockout is an important tool for understanding a gene's role in a system or for specifically manipulating a
known system to achieve a desired outcome.

Not all gene cleavage events result in functional knockout of the target protein.

Here we share important advancements that have helped to achieve the goal of picking the best crRNA targets for functional
gene knockout, and not just formation of indels (insertions or the deletions of bases in the DNA).
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Improved experimentation

Establishment of a Cas9-expressing
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Machine learning

‘An algorithm is important because crRNAs vary widely in their ability to cause functional gene disruption.

T ——

Dharmacon training set: 10 genes, 1115 crRNA target sites
Features examined include:

« nucleotide composition

= nearest neighbor effects

= PAM sequence
 position in exons
= distance from the start codon

Data was used to select features and multi-dimensional
features that were highest predictors
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Validation of algo-henotypic assays

Itis essential to verify that algorithm designs are
tested in an assay with genes that are unrelated
to the ones used to generate the training data. We
used the ApoONE assay with algorithm-derived
CcrRNA to new target genes known to further
validate the functionality algorithm.

High scoring crRNAs show better function than low
scoring crRNAs in an assay unrelated to the assay
used to train the algorithm.

ApoONE assay box plots: crRNAs with the bottom
half algorithm scores (H1) versus crRNAs with the top
K half of algoirthm scores (H2).
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SPECIFICITY

Rigorous analysis of potential off-targets

A perfect alignme-d for off-targeting

Chromosomal sites with flaws in their alignment can create indels and are potential off-targets. Flaws include not just
mismatches, but gaps as well. Most tools do not take into account gaps and most tools do not find all imperfect alignments.
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Dharmacon’s new alignment strategy finds all possible alignments (including alignments containing gaps) and allows us to

design targets that are less likely to cause off-targets.
The Dharmacon CRISPR Specificity Analysis Tool provides comprehensive alignment.
Try it at: dharmacon.gelifesciences.com/tools-and-calculators/crispr-specificity-tool

BLAST
Bowtie 2 6.27
Dharmacon Alignment 2.30

Comparison of num_)ff—target alignments

Using two targets, we used multiple publicly available alignment tools to look at the predicted off-targets and sorted them
by the total number of flaws. Results below show that the Dharmacon alignment strategy can identify potential off-targets
with much more rigor than other tools.

Target 1 - GGTCATCTGGGAGAAAAGCG CGG
hg38; chr14:54748857-54748879

Target 2 - GCTCCACGTTTATAAATAGC TGG
hg38; chr14:54569552-54569574

ToolZ 1 0 o 16 227 ToolZ 1 0 1 7 81
Tool C 1 o o NR NR Tool C 2 NR NR
Tool W 1 o o 7 142 Tool W NR NR NR NR NR
Tool O 1 o o 7 139 Tool O 2 0 1 4 58
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