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ABSTRACT

Clustered regularly interspaced short palindromic repeats (CRISPR)-based gene
edi’ring IS a promising novel ’recrmo|ogy that holds great po’ren’rio| for tfreating genefic
diseases. However, several limitations in current CRISPR-Cas systems restrict harnessing
the full po’ren’rio| of genome-wiole edi’ring. First, common|y used nucleases share a
narrow repertoire of PAM recognition motifs, which confines edi’ring to on|y limited
genomic targets. Second, edi’ring eHiciency may be low and occgsionOHy inodequo’re to
achieve the desired ’rheropeuric requirement. Third, the oH-’rqrge’r effect remains a
major concern for most CRISPR-Cas systems. Fourth, achieving allele-specific targeting,
required for tfreating diseases caused by dominant negative mutations, remains a major
challenge.

EmendoBio developed the OMNI nuclease platform, a panel of nucleases
designed to overcome key challenges in the CRISPR field. By applying a discovery
pipe|ine to iden’rify active nucleases in mammalian cells, we established a porh(o|io of
novel nucleases (OMNI-nucleases) with high activity and specificity. These nucleases
recognize d diverse range of PAM sequences, enob|ing coverage of Qpproximo’re|y 80%
of the human genome. Thus, our |o|oh[orm enables gene—edi’ring of genomic regions that
are inaccessible by commonly used nucleases.

By applying a variety of protein engineering techniques, we optimized the OMN/|
nucleases resulting in improved variants performing high editing efficiency with no
detectable oﬁ(-’rorgers, o||e|e-speci1(ic and opﬂmized-s’rob|e nucleases. Directed evolution
was used to generate OMNI nucleases with increased specificity and activity. Machine-
learning based rational design, which was guided by EmendoBio’s team, led to OMNI
variants with increased activity and reduced off targets, which broke the trade-off
between activity and specificiry. Addi’riona”y, EmendoBio has an op’rimized and
innovative zero-shot Al based engineering systems that generated highly stable OMNI
nucleases with improved expression yie|d, thermal srobih’ry, and so|ubi|i’ry. These higrﬂy
stable OMNI variants enable producibility, ultimately leading to increased editing
eﬁciciency.

Our optimized OMNI nuclease platform supplies a diverse set of solutions for
discovering and optimizing nucleases, that help to overcome the limitations of CRISPR
based gene editing field and expanding the existing CRISPR toolbox for a wide range
of diseases.

Engineering Approach 1: Directed evolution
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OMNI-A1-V10 allows for fully discriminatory allele specific editing*
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OMNI-A1-V10 has significantly less off-target effects than OMNI-A1 or spCas9
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Genome accessibility

The OMNI™ nuclease panel overcomes PAM constraints

Short nucleases

The diversity of OMNI™

OMNI[™ PAM Length (aa) MaxEdit .

OMNI.A9 NGGNNNNN 1069 0.86 nucleases,  and particularly
OMNI-A7 NNGNRMNN 1097 0.87 PAM site diversity, significantly
OMNI-AS INYRRYVINININ 1o® 088 enhances genome accessibility,
OMNI-AI13 NNNNCMAN 1091 0.91 b . : f
OMNI.A3] NNGRVNNN 1054 0.86 enapling fthe  targefing O
OMNI-A34 NNNNCVKA 1078 0.91 genomic sites that are not
NI NNRNRYNN 1091 0.85 accessible using NGG
Long nucleases nucleases.  Cumulatively, the

OMNI™ PAM Length (aa) MaxEdit OM NlTM pcme' covers

OMNI-Al NGGNNNNN 1370 0.98 approximately ~80% of the

OMNI-A4 NNRACTNN 1348 0.93 "

OMNI-A2] NRGGNCRN 1215 0.89 genome, maxking any gene
’rorge’rab|e.

Approach 2: Rational design with machine-learning
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High throughput and quantitative biochemical assays enable quick
variant screening and correlate between sequence and function
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We are open to collaboration on @) (@)
our OMNI™ nuclease panel and N

editing capabilities

For further information please

contact us

~ OMNI™ nuclease panel
“80% genome coverage N - Op’rlmlzed so|u’rion

° Engineering platform

Optimized solution

Emendo’s unique Engineering Platform enables
efficient navigation of the sequence landscape to
increase activity and specificity

Super-specific and highly active
OMNI™ nucleases

o No off-target effects
o No translocations
o Allele specific editing

Approach 3: Zero-shot Protein design

Multiple Al tools were integrated to create an in-house novel protein
design approach to overcome the nuclease engineering challenges.
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