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Functional characterization of SpCas9 variants with

Engineered SpCas9 variant(s) Publication Screening host defined genotypes
eSpCas9(1.1) Slaymaker et al., Science, 2016 Human cells 65
(U208)
SpCas9-HF1 Kleinstiver et al., Nature, 2016 Human cells 15
(HEK293T)
HypaCas9 Chen et al., Nature, 2017 Human cells 36
(U208)
evoCas9 Casini et al., Nature Yeast 37

Biotechnology, 2018

xCas9(3.7), xCas9(3.6) Hu et al., Nature, 2018 E.coli. 2

Sniper-Cas9 Lee et al., Nature E.coli. 19
Communications, 2018

Opti-SpCas9, OptiHF-SpCas9  Choi et al., Nature Methods, = Human cells 948
2019 (OVCAR8-ADR)

Table 1: List of SpCas9 variants that were generated and tested.
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Cas9 variants

WT SpCas9
Opti-SpCas?
OptiHF-SpCas9
Sniper-Cas?
evoCas?
HypaCas9
eSpCas9(1.1)

Table 2: Comparison of the accuracy and efficiency of SpCas9 variants.
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gRNAs with additional 5'G (gN20/GN20)

On-target activity by
T7E1 assay (GN20)

100.0
95.9
65.2
48.0
40.5
32.2
14,2

On-target activity by
T7E1 assay (gN20)

100.0

95.1
26.1
38.8
0.0

24.0
39.7

On-to-off target ratio by
GUIDE-Seq (gN20)

52.6
93.7
99.4
96.3

gRNAs without additional 5'G (GN19)

On-target activity by

100.0
109.1
59.6
38.2
14.4
106.8
103.4

On-to-off target ratio by
GUIDE-Seq

35.6
73.8
90.6
64.2
100.0
95.5
99.9



