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Abstract

CRISPR-Cas genome editing tools enable precise, RNA-guided modification of genomes within
living cells. The most clinically advanced genome editors are Cas9 nucleases, but many nuclease
technologies provide only limited control over genome editing outcomes. Adenine base editors
(ABEs) and cytosine base editors (CBEs) enable precise and efficient nucleotide conversions of
A:T-to-G:C and C:G-to-T:A base pairs, respectively. Therapeutic use of base editors (BEs) provides
an avenue to correct approximately 30% of human pathogenic variants. Nonetheless, factors such
as protospacer adjacent motif (PAM) availability, accuracy, product purity, and delivery limit the
full therapeutic potential of BEs. We previously developed Nme2Cas9 and its BE derivatives,
including ABEs compatible with single adeno-associated virus (AAV) vector delivery, in part to
enable editing near N4CC PAMs. Further engineering yielded domain-inlaid BEs with enhanced
activity, as well as Nme2Cas9/SmuCas9 chimeras that target single-cytidine (N4C) PAMs. Here we
further enhance Nme2Cas9 and Nme2°™Cas9 editing effectors for improved efficiency and vector
compatibility through site-directed mutagenesis and deaminase linker optimization. Finally, we
define the editing and specificity profiles of the resulting variants by using paired guide-target
libraries.
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Introduction

By enabling the alteration and correction of genes that contribute to disease, CRISPR-Cas genome
editing tools are quickly advancing in the field of genetic medicine 2. Emerging tools have
provided unparalleled control over the types of genetic manipulations that are possible 3. Base
editors (BEs), composed of a nickase nCas9 fused to a nucleotide deaminase, are precision
genome editors that enable single-nucleotide conversions 4°. The most commonly used classes
of BEs include adenine BEs (ABEs) and cytidine BEs (CBEs) that enable A:T-to-G:C or C:G-to-T:A
base pair conversions, respectively 3. In principle, these two classes of BEs can together correct a
large majority of disease-causing single nucleotide polymorphisms 3.

Despite the promise of genome editors to correct diseases at their root causes, in many cases in
vivo delivery represents a major hurdle for the application of BEs and other editing systems 782,
Adeno-associated virus (AAV) vectors are valuable delivery vehicles for genetic cargo to extra-
hepatic tissues but are constrained by packaging capacity, among other limitations. Commonly
used Cas9 variants such as SpyCas9 are large enough to greatly complicate AAV delivery,
especially when used in combination with deaminases %2 or other fusion domains. The use of
compact Cas9s such as Nme2Cas9 for nuclease ° and BE 19! systems enhance the utility of gene
editing tools from a variety of standpoints, including: (1) compact size, streamlining in vivo
delivery through the use of single AAV vectors; (2) a cytidine dinucleotide PAM requirement,
enabling access to pyrimidine-rich genome targets, and (3) editing specificity. Despite these
benefits, initial Nme2Cas9-derived ABE systems exhibited modest editing efficiencies
1011~ Although the N4CC dinucleotide PAM provided additional flexibility when compared to
other natural compact Cas9 variants 127>, the PAM still restricts accessible BE editing windows.

Our initial efforts to improve the activity and targeting scope of Nme2Cas9 editing systems
focused on BE applications 6. These efforts included internal rather than terminal deaminase
domain insertion, which improved editing efficiencies while providing additional control over
editing windows. We also developed Nme2°™Cas9 ABE systems in which the single-cytidine
PAM-interacting domain (PID) of SmuCas9 !’ was transplanted into Nme2Cas9 to enable
targeting of N4C PAMs 1, Independently, phage evolution also yielded enhanced Nme2 variants
(the eNme2-C ABE and the eNme2-C.NR nuclease) with N4C PAM compatibility 8. Despite these
advances, when targeting sites with an N4CC PAM, Nme2°™-ABEs suffered from diminished
activity when compared to their WT PID counterparts. Other groups developing their own
Nme2°MCas9 systems for nuclease and BE applications have reported similar findings 1920
Interestingly, this decrease in activity at target sites with canonical PAMs is a common trend
observed among PAM-relaxed Cas9 variants 212>, Although our use of the transplanted PID from
SmuCas9 increased PAM targetability, for ABE applications it came with a modest increase in size,
potentially affecting single-vector AAV delivery with our format. Here we have further optimized
domain-inlaid Nme2°™Cas9 ABE systems to improve activity and minimize size for AAV
deliverability. We also show that our editing activity improvements extend to Nme2°™Cas9
nuclease as well as Nme2Cas9 systems with native PAM specificities.
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Results

Rational design of Nme2°™“Cas9 nuclease and base editing mutants with increased activity
Nme2°MCas9’s subpar activities at N4CC targets sites prompted us to improve its activities
through rational engineering. First, to recapitulate these findings, we compared Nme2Cas9 and
Nme2°™UCas9 editors in either their nuclease format or the domain-inlaid ABESe -i1 architecture
using a small subset of N4CC target sites (Supplementary Fig. 1a, b). Following plasmid
transfection in HEK293T cells across three N4CC target sites, we observed a 2.2- and 2-fold
decrease in editing efficiencies for the nuclease and ABE8e-i1 Nme2°™UCas9 editors vs. their WT
PID counterparts, respectively.

The enhancement of non-specific interactions between Cas effectors and the target nucleic acid
is a common strategy employed to improve the activities of various genome editing reagents
21242627 \We hypothesized that introducing arginine residues in proximity to either the DNA
heteroduplex [target strand (TS) or non-target strand (NTS)] or the sgRNA could improve
Nme2°MCas9 editing activity at N4CC and potentially N4CD (D = not C) target sites. To test this
hypothesis, we selected candidate Nme2°™Cas9 residues within 5-10 angstroms of guides or
substrates using our previously generated SWISS homology model (Supplementary Fig. 1c;
Supplementary Table 1). In addition to the Arg mutants, we also included a T72Y substitution
analogous to the L58Y substitution of enCjeCas9 and reported to enhance base stacking
interactions with the sgRNA 27, T72Y is located in the bridge helix and situated within the core of
the Nme2Cas9/sgRNA/DNA ternary structure 28, likely forming a base-stacking interaction with
U64 of the sgRNA. We incorporated a total of 33 single mutations into plasmids encoding the
domain-inlaid Nme2°™U-ABE8e-i1 effector, and transfected them along with sgRNA-expressing
plasmids into an established HEK293T ABE mCherry reporter cell line 112,

Among the TS-DNA interacting mutants, the E520R and D873R mutations substantially
outperformed Nme2°™-ABE8e-i1 (WT), increasing activation of the fluorescent reporter
(Supplementary Fig. 2a). In addition, the panel of sgRNA and NTS-DNA proximity mutants
produced eight variants with higher editing activities (Supplementary Fig. 2a). Mutations of note
include the E932R, D56R and D1048R substitutions. Following our initial experiment, we re-
evaluated the top two performing mutants from the TS-DNA panel and top eight variants from
the sgRNA and NTS-DNA panel at additional NsCD PAM target sites within the ABE mCherry
reporter (Supplementary Fig. 2b). In agreement with our pilot experiments, all mutations
outperformed wildtype Nme2°™U-ABE8e-i1 (WT).

Encouraged by these results, we tested whether these mutations would increase the nuclease
activity of Nme2°™“Cas9. We cloned the E520R and D873R substitutions, in addition to the entire
panel of sgRNA and NTS-DNA mutants, into plasmids encoding Nme2°™Cas9 nuclease.
Subsequently, we transfected the panel of mutants along with sgRNA-expressing plasmids
targeting the integrated traffic light reporter TLR-MCV1 in HEK293T cells 3° to report on DSB
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activity. For this assay, we screened editing activities at four target sites, varying the nucleotide
in the 6th PAM position to cover all NaCN PAMs targetable by the SmuCas9 PID. As an additional
benchmark of activity, we included Nme2Cas9 nuclease with the WT PID. As expected, Nme2Cas9
outperformed Nme2°5MUCas9 at the N,CC PAM target site (Supplementary Fig. 2c).

Encouragingly, the top-performing variants identified in our initial ABE8e screens also enhanced
nuclease Nme2°™Cas9 performance across all tested target sites, displaying a positive
correlation in activity increase compared to the WT effector (Pearson r = 0.898) (Fig.
1a). Subsequently, we combined the top five mutations identified from our preliminary screens:
E932R, D873R, D56R, E520R and D1048R. Intriguingly, 4 out of the 5 mutants spatially clustered
around the PAM DNA duplex, while E520R was located closer to the PAM-distal end of the TS-
DNA (Fig. 1b, 1c). We then screened the Nme2°™Cas9 combinatorial variants in nuclease
format. We anticipated that the enhancements that improved DSB activity would be most likely
to translate to our domain-inlaid BE architectures. We repeated the TLR-MCV experiments for
nuclease activity with 31 out of the 32 possible Nme2°™Cas9 permutations including WT
(Supplementary Fig. 3). As additional activity benchmarks, we included Nme2Cas9 (WT) and the
nuclease eNme2-C.NR. To enable controlled comparisons, eNme2-C.NR was either assessed with
the originally described NLS-linker architecture (eNme2-C.NR vLiu)'® or with an NLS-linker
architecture identical to that of our Nme2°™Cas9 plasmids (eNme2-C.NR VvEJS). As previously
demonstrated, Nme2Cas9 performed best at the N4CC target site, with background levels of
activity at the N4CD target sites (Supplementary Fig. 3). In contrast, eNme2-C.NR and
Nme2°MCas9 derivatives performed well at all N<CN PAM target sites. Notably, at N4CD PAM
target sites, we observed similar TLR-MCV activation when comparing Nme2°™Cas9 (WT) and
eNme2-C.NR (Supplementary Fig. 3). Lastly, 23 out of the 30 Nme2°™Cas9 combination mutants
performed comparably to or better than their WT counterpart. The top performers in the first
quartile consisted of single and double mutants (Supplementary Fig. 3).

We next selected four single or double Nme2°™UCas9 mutants exhibiting increased activity for
additional characterization: E932R, E520R/D873R, D873R/D1048R, and D56R. As an initial test,
we measured editing efficiencies across endogenous targets within HEK293T cells. Plasmids
encoding the Nme2°™UCas9 variants and eNme2-C.NR were transfected along with sgRNA into
HEK293T cells (Fig. 1d, 1e). In agreement with our screening assays, all Nme2°™Cas9 mutants
were more active than the WT nuclease. Furthermore, the E932R and D56R mutants
outperformed eNme2-C.NR across all target sites (Fig. 1d, 1e).

Activities of Nme2- and Nme2°™“Cas9 and nuclease variants

To better elucidate the activities of the enhanced Nme2°M“Cas9 mutants, we assessed editing at
a battery of target sites in the context of a self-targeting library. We previously generated
HEK293T cells with an integrated 200-member library expressing Nme2Cas9 sgRNAs targeted to
adjacent N4CN PAM sites *©. In this experiment, we analyzed indel activities at 173 target sites,
following plasmid transfection and antibiotic selection of cells expressing Nme2°™Cas9 (WT,
E932R, D56R and D873R/D1048R) variants, Nme2Cas9 (WT) or eNme2-C.NR. Four days post-
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transfection, we collected cells and measured editing activities by amplicon sequencing. Across
the entire panel of NaCN PAM targets, the activity ranks determined by mean indel production
tracked consistently with our endogenous target site data: Nme2°™Cas9 (E932R), 12.58% >
Nme2°™UCas9 (D56R), 12.48% > Nme2°™UCas9 (WT), 7.78% > Nme2°™UCas9 (D873R/D1048R),
6.76% > eNme2-C.NR, 5.55% > Nme2Cas9 (WT), 1.52% (Supplementary Fig. 4). Across the N4CD
PAM target sites, the trends remained the same with Nme2°™Cas9 (E932R) and (D56R) variants
respectively ranking first and second for activity. In contrast, across NsCC PAM target sites,
Nme2Cas9 (WT) and eNme2-C.NR ranked 3™ and 4% for activity respectively, outperforming
Nme2°™UCas9 (WT and D873R/D1048R) (Supplementary Fig. 4). Overall, the Nme2°™Cas9
(E932R) and (D56R) variants both demonstrated ~1.6-fold increase in activity compared to their
otherwise WT counterpart.

We considered whether the increases in activity observed with the D56R and E932R mutations
would carry over to Nme2Cas9 (WT) °. To test this hypothesis, we measured efficiencies of indel
formation using the HEK293T activity library across 191 N.CN PAM target sites for Nme2- and
Nme2°MCas9 variants (WT, E932R or D56R) in addition to eNme2-C.NR (Fig. 2a). As expected,
eNme2-C and the Nme2°™ PID-swapped variants demonstrated the highest editing efficiencies
at N4CD PAM target sites, while Nme2Cas9 variants exhibited minimal activities at these PAMs
(Fig. 2a). Conversely, across target sites bearing canonical N4aCC PAMs, Nme2Cas9 variants
exhibited mean editing efficiencies of 3.47% (WT), 9.2% (E932R) and 7.05% (D56R), respectively,
yielding a 2.6- and 2-fold increase in activity in comparison to the WT protein (Fig. 2a). When
comparing Nme2Cas9 vs. Nme2°™Cas9 variants with the same background mutation, the WT PID
effector still performed best at N4aCC PAM target sites (Fig. 2a). These results indicate that the
enhancing mutations improve the editing activity of Nme2°™Cas9 and extend to Nme2Cas9,
enabling enhanced genome editing potential at a range of single- and double-cytidine PAM target
sites.

Specificities of Nme2- and Nme2°™“Cas9 and nuclease variants

Following the characterization of nuclease activity, we next examined the specificities of the
enhanced Nme2Cas9 and Nme2°™Cas9 variants. For this experiment, we developed a library to
assess the mismatch tolerance profile of Nme2Cas9 variants at varied positions across its
protospacer (Fig. 2b). The library consisted of 12 guide RNAs, paired with either a perfectly
matched protospacer target or mismatched targets. Each of the 12 guide RNAs were paired with
a total of 40 target sites (two identical perfectly-matched targets, 21 single-nucleotide
mismatches, and 17 dinucleotide mismatches), for a total of 480 library members (Fig. 2b). To
mitigate potential PAM-specific effector preferences, three guides per possible NaCN PAM
sequences were used. In anticipation of using the library for ABE specificity experiments, we
incorporated adenines into protospacer positions A8, A12 and A15 and held them constant, as

they fall within the editing windows of previously validated Nme2Cas9 derived base editors
16,18,20
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After Tol2 transposon-mediated integration of the mismatch library into HEK293T cells 131, we
assessed the mismatch tolerance profiles of Nme2Cas9, Nme2°™Cas9, their derivatives, and the
eNme2-C.NR nuclease. Following nuclease plasmid transfection and selection, we measured
editing via deep sequencing at an average depth of ~2,300 reads per library member (Fig. 2b). At
the 12 perfectly matched N4sCN PAM target sites, the Nme2°™Cas9 variants performed
comparably, with mean indel formation ~30%, while eNme2-C.NR was slightly less efficient,
inducing ~17% indels on average (Fig. 2c). Similar trends were observed at the three N4CC target
sites, with Nme2- and Nme2°™Cas9 arginine mutants (E932R and D56R) performing comparably
to or better than their WT counterparts. eNme2-C.NR again had the lowest rates of indel
formation for the perfectly matched N4CC PAM target sites. In line with previous reports for
Nme2Cas9 and other Cas9 effectors, single and double mismatches within the protospacer
decreased editing efficiencies ®??, with double mismatches having a more pronounced effect
than single mismatches (Fig. 2b, 2c, Supplementary Fig. 5a), as expected.

Next, we turned our attention to relative efficiencies of indel formation at mismatched targets
(compared to their perfectly matched counterparts) across protospacer positions. In agreement
with previous reports ®?2, all nucleases tested had general trends for increased tolerance to
mismatches at the PAM-distal ends of the protospacer, and decreased mismatch tolerance within
the PAM-proximal or seed regions of the protospacer (Fig. 2b, Supplementary Fig. 5a). Using the
mismatch library data, we calculated nuclease specificity scores that enable comparisons
between the activity and specificity of the respective editors (Fig. 2d, Supplementary Fig. 5b). As
expected, we observed a negative correlation between indel efficiency and specificity. For
example, eNme2-C.NR was the most sensitive to mismatches with the highest specificity score
(~0.8) and the lowest indel efficiency (¥18%), whereas Nme2°™Cas9 (D56R) had the lowest
specificity score (0.52) and the highest mean indel efficiency (~34%) (Fig. 2d, Supplementary Fig.
5b).

Optimizing linker lengths for domain-inlaid Nme25™\-ABEs

In our initial development of domain-inlaid Nme2Cas9 BEs ¢, the larger SmuCas9 PID added 24
bp [8 amino acids (AA)] to the length of the ORF. Consequently, while WT PID Nme2-ABEs could
be packaged within a single AAV vector, our design using the 251bp Ula promoter and
Nme2°™UCas9-ABEs exceeds the ~5kb packaging limit of AAV (Fig. 3a). Although the use of
alternative short promoters, such as EF-1a short (EFS, 212bp) *° could enable packaging of these
larger ABEs, we decided to augment this strategy with a more generalized approach to minimize
the overall size of the editing reagent. In our initial design of the domain-inlaid Nme2-ABEs, we
introduced 20AA linkers between the N- and C-termini of the inserted deaminase domain and
the nickase Cas9 (Fig. 3b). Previous research has demonstrated that optimization of linker
property and length is important for engineering Cas9 fusion proteins #>3233, We anticipated that
truncation of the N- and C-terminal linkers flanking the inlaid deaminase domains would enable
a reduction in overall protein size to facilitate single-vector AAV packaging (Fig. 3a, 3b).


https://doi.org/10.1101/2024.10.30.620986
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.10.30.620986; this version posted November 7, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

To probe the effects of linker minimization, we designed and cloned a panel of domain-inlaid
Nme2°M-ABE8e (WT) plasmids in -i1 or -i8 formats with combinations of N- or C-terminal linker
lengths (Nx - Cx) ranging from 20 to 5 AAs in 5AA steps (Supplementary Fig. 6). In addition to the
8 combinations of Nx — Cx linkers ranging from 20 to 5 AA, we included a NO - CO linker variant as
an extra test subject and the N20-C20 variant as a benchmark. Following testing in HEK293T cells
at four endogenous target sites, we observed that most of the linker variants performed
comparably to the original N20-C20 linker for both -i1 and -i8 domain-inlaid ABE8e formats
(Supplementary Fig. 6). With marginal impact on the editing activity at the tested targets, linker
minimization of domain-inlaid Nme2°™U-ABEs will facilitate single-vector AAV packaging.

To more closely examine size-minimized Nme2°™-ABE effectors, we combined the N10-C10 (L10)
and N5-C5 (L5) linker variants with the top-performing enhancing mutations (E932R, D56R,
E520R/D873R and D873R/D1048R). Using the same endogenous target sites from our nuclease
test, we transfected plasmids encoding combinations of the Nme25™-ABE8e -il or -i8, the L5 or
L10 linkers, and the Arg mutants for initial activity testing (Supplementary Fig. 7a, 7b). In addition
to our domain-inlaid variants, eNme2-C with its original NLS and linker architecture was used for
comparison 8, Across the four target sites, we observed that all combinations of Tad8e insertion
sites, linkers, and mutations were functional with varied rates of activity depending on the
combination (Supplementary Fig. 7a, 7b). When compared to eNme2-C, the domain-inlaid
editors performed comparably across the four target sites on average; however, there were
target site-specific differences in activity (Supplementary Fig. 7a, 7b). Overall, independent of
the site of deaminase insertion or linker length, the E932R and D56R mutations ranked first and
second with 1.7- and 1.4-fold activity increases, respectively, compared with their non-mutated
counterparts (Supplementary Fig. 7c). When reassessing the data for each deaminase insertion
site and arginine mutation, independent of linker length, we observed differences in the effect
of different effector mutants. For example, in the domain-inlaid -il1 format, E932R and the
E520R/D873R mutations ranked first and second for activity, respectively, while in the -i8 format
the top two performers were the E932R and D56R mutations (Supplementary Fig. 7d).

Evaluating size-optimized and activity-enhanced domain-inlaid Nme25™-ABE8e effectors

We next used the guide-target library to investigate the impact of arginine mutation and
shortened linkers on the editing windows and activities of domain-inlaid Nme2°™Y-ABE8e
variants. For this experiment we assessed the editing efficiencies for a range of Nme2°™-ABE8e
variants across 183 target sites within the library. The effector variants included in this panel
consisted of a combination of the following domain-inlaid Nme2°™-ABE8e formats: -il or -i8
inlaid architecture, WT or arginine mutants (E932R, D56R, or E520R/D873R), and deaminase
linker lengths (L20, L10, L5). For WT Nme2°™-ABE8e editors not bearing arginine mutations,
linker variation had minimal impact on the editing window (positions exhibiting activity >50% of
the maximum editing efficiency of any adenine within the window) (Fig. 3c). A small increase in
the mean maximum observed activity were observed for these WT linker variants. For example,
Nme2°MU-ABE8e-i1l (WT) with L20, L10 or L5 linkers had editing windows spanning protospacer
nucleotide (nt) positions 4-11, +/-1 nt. Simultaneously, the mean maximum activity marginally
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increased with L10 performing the best (~¥29%) and L20 the worst (~25%) (Fig. 3c). In contrast,
comparison of the truncated linkers with the same arginine mutant background slightly reduced
activity. For instance, linker variants L20, L10 and L5 of Nme2°™-ABE8e-i1 (E932R) had mean
maximum activities of approximately 47%, 43% and 37% respectively (Fig. 3c). A similar trend
was also observed with the -i8 architecture in the background of the E932R and D56R mutations
(Fig. 3c). Despite this, arginine mutations generally had positive effects on domain-inlaid
Nme2°M-ABES8e’s for both the -i1 and -i8 architectures. The effects of the enhancing mutations
followed a consistent trend for both the editing window and activity. For example, across the
inlaid -il1 linker variants, the E932R mutation led to a widened window accompanied by a
considerable increase in activity (+4nt window and 1.9-fold activity in the -i1, L20 format) (Fig.
3c). Installation of D56R and E520R/D873R also led to editing window and activity increases for
Nme2°™U-ABE8e-i1 editors, with these changes being less pronounced (Fig. 3c). In the -i8
architecture, both the E932R and D56R improved activity ~1.4-fold compared to the WT effector.
By contrast, the D520/E873R double mutant performed poorly in the -i8 architecture, exhibiting
comparable or lower activity than the WT counterpart (Fig. 3c).

Overall, within the library editing experiments, the E932R and D56R mutations resulted in the
highest increases in activities (~1.5- and 1.3-fold respectively) when assessing editing outcomes
independent of the deaminase insertion site or linker length (Fig. 3d). Importantly, although the
E520R/D873R double mutant in the -i1 architecture performed comparably to the D56R
substitution, it performed poorly for the -i8 architecture independent of the linker used (Fig. 3e).

In summary, the installation of arginine mutants in the domain-inlaid Nme2°™Y-ABE8e variants
enhanced their activities at endogenous target sites and in the context of guide-target libraries.
Additionally, when considering linker length for applications without cargo size limits, the L20
variants are likely the variant of choice (Fig. 3c, 3f, 3g) based upon their marginally increased
activities. Nevertheless, when applying domain-inlaid Nme2°™-ABEs in size-constrained
applications, the minimized linkers provide additional flexibility, with minimal losses in overall
activity (Fig. 3f, 3g).

Specificities of size-optimized and activity-enhanced domain-inlaid Nme25™'-ABES8e effectors
We repeated the mismatch library experiments to determine the specificities of the size- and
activity-optimized domain-inlaid Nme2-ABE8e variants. The effector variants included a
combination of the following domain-inlaid formats: Nme2- or Nme2°™UCas9, -il or -i8 inlaid
architecture (with L10 linkers), WT or arginine mutants (E932R and D56R), and eNme2-C as an
additional benchmark.

At the 12 perfectly matched N4CN target sites, base editors with arginine mutations outperformed
their WT counterparts. Inlaid architectures with the -il format performed better than those in
the -i8 format, and all domain-inlaid Nme2°™-ABE8e variants induced higher editing efficiencies
than eNme2-C (Fig. 4a). Similar to the nuclease panel, we observed an inverse correlation with
editing efficiency when more mismatches are present, and a similar trend of decreased mismatch
tolerance within the seed region (protospacer positions 15-24 counting from the 5" end of the
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guide (Fig. 4b). Finally, the rankings of specificity scores were also similar to those of the
nucleases; eNme2-C exhibited the best specificity and worst editing activity, whereas Nme2°™!-
ABE8e (D56R) mutants in the -il and -i8 architectures had the best activities and worst specificity
scores (Fig. 4b). Another trend we observed was the unusually high specificity of the -i8 inlaid
variants in comparison to the -il inlaid variants (Fig. 4b). In some cases, -i8 editors exhibited some
of the best activities across the 12 perfectly matched target sites with specificity scores (~0.7),
approaching that of eNme2-C (which had the lowest overall ABE activity) (Fig. 4c). Assessment of
Nme2- and Nme2°™-ABE8e variants with only the N4CC targeting guides within the library
revealed similar trends to the entire NaCN mismatch library (Supplementary Fig. 8a). However,
Nme2Cas9 variants were generally more effective than Nme2°™ variants at the three N4CC
perfectly matched targets, though with similar or better specificity scores (Supplementary Fig.
8b).

Testing narrow-window deaminases with the domain-inlaid Nme25™U-ABE architecture
Although we were able to improve the performance of domain-inlaid Nme2°™-ABES8e, in cases
where bystander editing is unavoidable, wide editing windows could become problematic.
Engineered variants of TadA8e have been established that narrow the editing window by altering
residues within or near the catalytic pocket of the deaminase 3*3>. We tested both Tad9 34 and
Tad9e 3 variants in combination with our compact Nme25™-ABE architectures using the self-
targeting library. For this experimental panel, we assessed the editing windows and activities
across 193 target sites (Supplementary Fig. 9). In our hands, the Tad9 34 variants failed to exhibit
editing activity above background (data not shown). The other Nme2°™-ABE variants tested
included a combination of variants: Tad8e or Tad9e deaminase, -il or -i8 inlaid architecture,
arginine mutants (E932R or D56R), and shortened deaminase linker lengths (L10, L5). Analysis of
ABE editing outcomes for the Tad9e effectors confirmed that they have substantially smaller
editing windows. This came at the cost of editing activity, a trend consistent with all formats
tested (Supplementary Fig. 9). For example, the editing window and activity of Nme2°™U-ABE8e
(L10, E932R), spanned nucleotides 3 — 15 with mean maximum activity of ~30% (Supplementary
Fig. 9). In contrast, the Nme2°™-ABE9e (L10, E932R), exhibited an editing window across
positions 5 -10, with ~15% maximum activity (Supplementary Fig. 9). Likewise, Nme25M-ABE9e
(-i8, L10, E932R) exhibited a narrower window (pos. 10 -18) than its ABE8e counterpart, though
with a further shift to editing PAM-proximal nucleotides (Supplementary Fig. 9). These results
demonstrate that Tad9e is compatible with domain-inlaid Nme2°™-ABEs and can increase their
precision. Although ABE9e effectors exhibited reduced activity in the domain-inlaid format, in
cases where bystander editing must be avoided, they represent a potentially valuable option in
base editing reagent.

Assessment of arginine mutations with WT PID domain-inlaid Nme2-ABEs

Next, we wanted to determine whether the arginine mutations also enhance Nme2Cas9-derived
ABEs that natively target an N4CC PAM, and how they compare to Nme2°™ chimeric effectors. In
addition to the arginine mutations, we also tested whether Nme2Cas9-ABEs (WT PID) were
compatible with the minimal linker format (L10). We first constructed plasmids expressing

10


https://doi.org/10.1101/2024.10.30.620986
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2024.10.30.620986; this version posted November 7, 2024. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.

domain-inlaid Nme2-ABE8e effectors in the following formats: inlaid architecture (-il and -i8),
the L10 linker, and the E932R or D56R mutants. After cloning, we used the self-targeting library
to compare domain-inlaid Nme2-ABEs, Nme2°™U-ABEs, and eNme2-C (used as a benchmark)
across 192 N4CN targets (Supplementary Fig. 10a).

We first assessed the editing windows and activities of the Nme2-ABE8e derivatives across the
49 canonical N4sCC PAM target sites within the self-targeting library (Supplementary Fig. 10a).
While editing windows were somewhat more variable among this subset of target sites, the assay
adequately captured the previously described window of eNme2-C 8, For editing window
analysis, we noticed that in most cases, arginine mutants led to an increase in the editing
windows for both Nme2- and Nme2°™-ABEs, a trend consistent with the previous experiments
(Fig. 3a, Supplementary Fig. 10a). For example, the observed editing window for Nme2-ABE-il
(WT) and the E932R variant ranged from positions 3-13 and 3-16 respectively (Supplementary
Fig. 10a). Although the windows for Nme2-ABE-i8 (WT and E932R) didn’t change dramatically in
size (spanning positions 8-17 and 9-18 respectively), the arginine mutants increased editing near
window boundaries (Supplementary Fig. 10a). Again, when installing the arginine mutants, we
observed higher editing activities associated with an increased window size. For illustration, the
mean maximum activities of Nme2Cas9-ABEs with the inlaid -il format were approximately 21%
(WT), 31% (E932R), and 26% (D56R) (Supplementary Fig. 10a). Similarly, Nme2Cas9 ABEs with
the inlaid -i8 format had mean maximum activities of approximately 15% (WT), 27% (E932R), and
20% (D56R) (Supplementary Fig. 10a). Altogether, at N4aCC PAM targets, the E932R and D56R
mutants increased editing of the domain-inlaid Nme2-ABE8es over their non-mutant
counterparts by 1.6- and 1.2-fold. Furthermore, at all N4CC PAMs, the average activities of Nme2-
ABES8e effectors were higher than the PID-chimeric Nme2°™U-ABEs and eNme2-C.

We also assessed the editing activities of the inlaid Nme2-ABE8e effectors at NaCD PAM target
sites. Similar to our nuclease experiments, installation of the E932R and D56R mutants increased
the activities of inlaid Nme2-ABEs at non-canonical (N4CD) PAM target sites (Supplementary Fig.
10b). Intriguingly, although inlaid Nme25M-ABE8e effectors outperformed the Nme2Cas9 (WT
PID) counterparts at all N4CD PAM targets, the Nme2Cas9-ABE-il1 (E932R) variant approached
similar activity levels across N4CT targets, albeit with less consistency than the corresponding PID-
swapped variant [Nme2 PID, (~20% + SD of 14%) vs. Smu PID (~24% * SD of 10%)] (Supplementary
Fig. 10b). These results demonstrate that the enhancing mutations are also applicable to domain-
inlaid Nme2-ABES8e effectors and potentially relax their PAM requirements.

Activities and windows of engineered Nme2Cas9 variants in various ABE8e formats

While this work was in progress, other groups reported on alternative engineering avenues to
increase the efficiency and alter the PAM targeting scope of Nme2Cas9 editing systems towards
N4CN PAM targets 1836 . We thus wanted to compare these PAM-relaxed nickase Cas9 domains
for base editing applications at N4C PAM target sites. The Cas9 variants in this panel consisted of
Nme2 (WT), Nme2>™ (WT), and their mutant derivatives (E932R, E932R/D56R), in addition to
eNme2-C and a rationally engineered Nme2Cas9 variant with enhanced DNA unwinding
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capabilities iNme2 3¢, Since iNme2 had no mutations within the PID domain, we also cloned an
iNme2°™ Cas9 derivative, to determine whether the alternate PID would further enhance
efficiency at N4sCD PAM target sites. In this experiment, we tested the engineered Cas9 base
editing variants in either the N-terminal or domain-inlaid -il1 (linker L10) ABE8e architectures
using the aforementioned activity library across 181 N4CN target sites (Fig. 5, Supplementary
Figs. 11, 12).

In all cases, Nme2°™Cas9 PID variants performed better than their WT PID counterparts across
the NaCN PAM targets. In a similar fashion, the domain-inlaid -il1 architecture also increased the
editing efficiency of all Cas9 variants tested within the panel (Fig. 5a). We also observed that the
-il inlaid architecture mediated shifts in editing windows towards PAM-distal adenines, an effect
most prominent with the eNme2-C Cas9 domain (Fig. 5b, Supplementary Fig. 11). Since the
ABES8e editors in the -il inlaid format had the highest activities, we focused our subsequent
analyses on these variants. The top-ranking editor for mean maximum ABE activity across all
N4CN target sites was Nme2°™Y(E932R) (~24%), closely followed by Nme25™ (WT, E932R/D56R)
and eNme2-C, with approximate editing efficiencies ~22% (Fig. 5a). iNme2 had average ABE
editing activity approximately 12%, while iNme2°™ performed marginally better (~15%) (Fig. 5a).

Next, we looked more closely at the average ABE editing activities of different Cas9 editors when
varying the 6™ nucleotide of the N4CN PAM. For the N4CC target sites, Cas9 mutants with the WT
Nme2 PID performed best (Fig. 5c). For example, Nme2-ABE8e-i1 (E932R) induced mean
maximum activity ~35%, whereas its PID-swapped counterpart had lower activity (~22%). For
these target sites, the Nme2 (E932R/D56R) and iNme2 Cas9 editors ranked second (~28%) and
third (~24%) respectively (Fig. 5c). Top-performing Cas9 variants for mean maximum ABE editing
at N4CD target sites were Nme2°™ (E932R) > Nme25™ (WT) > eNme2-C, with respective mean
maximum editing rates of ~25%, ~24% and 22% (Fig. 5¢). Across N4CT target sites, Nme2>™ (WT)
ranked first, whereas Nme2°™ (E932R) performed the best at N4CG and N4CA target sites (Fig.
5c¢). In agreement with our previous results, Nme2 (E932R) had high activity across N4CT target
sites (~¥22%), ranking third for activity against the other Cas9 editors (Fig. 5c). These results
establish deaminase domain insertion as a viable approach to improve the general activities for
a variety of engineered Nme2Cas9-derived base-editing systems.

Discussion

In an effort to relax the PAM preference of Nme2Cas9 editors from N4CC to N4CN, we ® and
others 1920 engineered Nme2Cas9 nuclease and BE derivatives with a transplanted PAM
interacting domain (PID) from SmuCas9 7. Although active at N4CN PAM target sites, the chimeric
effectors are often outperformed by Nme2Cas9 at target sites with a canonical N4CC PAM. This
trend is commonly observed with other PAM-relaxed Cas9 variants 224232225 Fyrthermore,
when considering in vivo ABE applications, the SmuCas9 PID swap increases the sizes of our
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domain-inlaid architectures, which are already very close to the packaging capacities of AAV
vector capsids.

We continued our advances to optimize Nme2°™ nuclease and ABE systems for activity and
single-vector AAV deliverability. We first used arginine mutagenesis to enhance interactions with
either sgRNA, TS DNA, or NTS DNA. Of note, the E932R and D56R mutations significantly
improved the editing efficiencies of Nme2°™ nuclease systems on all N4\CN PAM targets. After
finding Nme2°™ mutants with improved activity, we transferred them into our domain-inlaid
ABE architectures, optimizing for linker length in the process to facilitate single-vector AAV
compatibility. Finally, we defined the editing activities, PAM compatibilities, editing windows,
and specificities of the resulting editors using endogenous genomic sites as well as self-targeting
guide-target libraries. In addition to the wide windows of ABE8e deaminases, we found that
ABE9e variants are also compatible with our domain-inlaid ABE architectures, allowing for
narrow-window applications (albeit at the cost of somewhat reduced editing efficiency).

As an additional benefit, the activity-enhancing properties of the arginine mutants also extended
to WT Nme2Cas9 effectors, increasing their activities at N4CC PAM targets. In contrast to the self-
targeting library nuclease results (Fig. 2a), we observed a particularly stark activity increase at
N2CW (W = A or T) PAM target sites for domain-inlaid Nme2-ABE-il (Fig. 5¢c, Supplementary Fig.
10b). This suggests that the enhancing mutations may relax the PAM requirements of this ABE.
Nonetheless, in terms of PAM selection, Nme2°™UCas9 effectors are the variants of choice for
N4CD targets, while Nme2Cas9 effectors likely have the best activity at targets with N4CC PAMs.
Finally, although inlaid Nme2-ABEs with a WT PID can already be packaged into single AAV
vectors 1911, the additional space saved with minimized linkers may further their utility when
delivered via AAV vectors.

In terms of alternative engineering approaches for Nme2Cas9 systems, the Liu group used phage-
assisted evolution to develop eNme2-C base editing systems 8, whereas the Doudna group
employed a mixture of rational design and homology modelling focused on WED domain
engineering to develop iNme2Cas9 3°. Notably, our top-performing arginine mutant (E932R)
overlaps with one of the identified amino acid positions observed to improve Nme2Cas9 activity
during PACE evolution (E932K for eNme2-C) for nuclease and base editing (Huang et al., 2022);
or during a bacterial evolution campaign combined with rational design (E932K) for iNme2Cas9
36, Biochemical characterization in the iNme2Cas9 study 3¢ points to increased
unwinding rates as a prospective mechanism for the enhanced editing activity seen with some
nucleic acid interacting mutants (E932R, D873R, D1048R).

nuclease

Enhanced R-loop formation also potentially explains the PAM relaxation effect observed with WT
PID Nme2-ABE8e-il. iNme2Cas9 was shown to have robust activity at the non-canonical PAMs
N4CT and N4TC at a limited number of target sites, without mutation of residues directly
interacting with the PAM 3, It is interesting to speculate whether activating mutations such as
E932R or those found within the iNme2Cas9 editors could further relax the preferences of
Nme2°MCas9 effectors. Finally, although the activity-specificity balance of Nme2Cas9-derived
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editors leads to intrinsically reduced off-target editing than many other Cas9 orthologs, the
broadening of PAM compatibility paired with improved activity are likely to be inversely
correlated with specificity 3728, Additional studies will be necessary to carefully define the off-
target profiles of these enhanced Nme2Cas9 and Nme2°™Cas9 variants, especially in cases of
therapeutic application.

In summary, we have improved the editing potential of Nme2Cas9- and Nme2°™Cas9- derived
editors for nuclease and ABE applications. Altogether, the domain-inlaid Nme2°™-ABE8e’s (-il
and -i8) with editing windows that enable targeting from positions 4 — 18 (counting from the 5’
end of the protospacer NTS, Fig. 6a), in combination with a single-cytidine PAM preference,
enables targeting of 88% of adenines within the hg38 reference genome (Fig. 6b). The expanded
windows of the domain-inlaid variants resulted in a 62% and 19% increase in targeting scope
compared to N-terminally fused variants targeting dinucleotide N4CC PAMs (Nme2-ABE8e) 1011
or single-cytidine NaCN PAMs (eNme2-C) 8 (Fig. 6b). Furthermore, we were able to port our
domain-inlaid designs for use with eNme2-C and iNme2 Cas9 domains. The use of alternately
engineered Nme2Cas9 ABE editing systems could prove beneficial when fine-tuning parameters
such as editing window, activity, and off-target profile during therapeutic implementation.
Overall, the minimal PAM requirements, tunable editing windows, and AAV compatibilities of
these enhanced domain-inlaid ABE systems provide greater control over targetable genomic
adenines with improved utility for in vivo applications.

Methods

Molecular cloning. Nucleotide sequences of key nucleases and base editors described in this
manuscript are provided in the Supplementary Notes. Effectors used for endogenous target site
editing were cloned into a CMV promoter plasmid backbone (Addgene #201510) for expression.
Conversely, for the guide-target library experiments, nucleases and base editors were cloned into
the p2T-CMV-ABEmax-BlastR backbone (Addgene, #152989) via Gibson assembly. Plasmids
expressing nuclease and base editor arginine mutants were generated by introduction of point
mutations by site-directed mutagenesis (SDM) oligos in the Supplementary Oligonucleotides file,
using NEB’s KLD enzyme mix (NEB #M0554S) with the appropriate Nme2Cas9 effector plasmid
used as a template. The truncated Nx-Cx linker variants were constructed via Gibson assembly
with ssDNA bridge oligos containing the linker of interest, as described in the Supplementary
Notes.

Transient transfection for fluorescent reporter and endogenous target site experiments.
HEK293T (ATCC #CRL-3216) cells and the fluorescent reporter derivatives described in this
manuscript were cultured in Dulbecco’s Modified Eagle’s Medium (DMEM; Genesee Scientific
#25-500) with 10% fetal bovine serum (FBS; Gibco #26140079). For transient plasmid
transfection, ~15,000 cells were seeded in 96-well plates and incubated overnight. The following
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day, approximately 0.75 pl Lipofectamine 2000 (ThermoFisher #11668019) was used to transfect
cells with ~100 ng of the editor plasmid and ~100 ng of sgRNA according to the manufacturer’s
recommended protocols. In all cases cells were incubated at 37°C with 5% CO,.

Flow cytometry. For measurements of editing activities with fluorescent reporters, cells were
trypsinized, collected, and washed with FACS buffer (chilled PBS and 3% fetal bovine serum) 72
hours post-transfection. After washing, cells were resuspended in 300 pl FACS buffer for flow
cytometry analysis using the MACSQuant VYB system. A total of 10,000 cells were counted for
analysis with Flowjo v10.

Amplicon sequencing and data analysis of endogenous target sites. Amplicon sequencing,
library preparation, and analysis were performed as previously described'®. We used NEBNext
Ultra Il Q5® Master Mix (NEB #M0544) to amplify genomic DNA for library preparation, followed
by pooling and two rounds of left-sided size selection with SPRIselect beads (Beckman Coulter
#B23317) and subsequent agarose gel analysis. Pooled amplicons were sequenced on an Illumina
MiniSeq system (300 cycles, lllumina sequencing kit #FC-420-1004) following the manufacturer’s
protocol. Sequencing data was analyzed with CRISPRess0248 (version 2.0.40) in nuclease or BE
output batch mode with the following flags: Nuclease (-wc -3, -w 1, -q 30), BE (-w 12, -wc -12, -q
30).

Transient transfection for guide-target library experiments. Construction and editing
experiments for the activity guide-target library assay were as previously described *°. In brief,
~200,000 (activity library) or ~400,000 (mismatch library) cells were plated into 12- or 6-well
plates, respectively, in non-selective medium and incubated overnight. The next day, cells were
transfected with ~1.8 ug (activity library) or ~3.6 pug (mismatch library) of editing effector plasmid
using Lipofectamine 2000 following the standard manufacturer-recommended protocol. One day
post-transfection, culture media were supplemented with Blasticidin S [10 pg/ml]. After 3 days,
genomic DNA was extracted from cells with QuickExtract (Lucigen #QE0905), column-purified
(Zymo Research #C1102-50), and used for NGS library preparation.

Amplicon sequencing and data analysis of library target sites. NGS library preparation was
performed as described previously ¢ and akin to the Amplicon sequencing and data analysis of
endogenous target sites section listed above, with the following amendments. 1 pg (activity
library) or 2 pug (mismatch library) of input DNA was used for library PCRs and sequenced on an
[llumina NextSeq 2000 system (200 cycles, lllumina sequencing kit #20046812). Sequencing data
for the activity library was demultiplexed using our previously published custom script ® while
sequencing data for the mismatch library was demultiplexed with a new custom script (see
Supplemental Code). Demultiplexed files were analyzed with CRISPResso2 (version 2.0.40) in the
standard batch output modes as described above. Library members with <40 reads were omitted
from analysis in all samples. The following flags were used: Nuclease (-wc -3, -w 1, -q 10), BE (-w
12, -wc -12, -q 10).

Statistical analysis. Data analysis and plotting was performed in GraphPad Prism 9.4.0.
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Data Availability

Sequencing data that support the findings of this study will be made available in the NCBI SRA
(bioproject #PRINA1098767) upon publication. Source data for figures are provided within the
Source Data and Supplementary Data files. Sequences of target sites and oligonucleotides
(primers, guide-target library oligos) used in this study are provided in Supplementary Data 9,
Oligonucleotides file. Key plasmids described in this paper are being made available via Addgene.
All other data will be made available upon request.
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Figure Legends

Figure 1. Arginine mutagenesis improves Nme25™'Cas9 nuclease and BE activity. (a) Fold
improvement of top 10 single-arginine mutants for Nme2°™Cas9 nuclease and Nme2°™-ABES8e-
i1l vs. WT variants. Data represent mean activities of four guide RNAs activating either the TLR-
MCV reporter (nuclease activity) or mCherry ABE reporter (ABE activity) at NaCC, N4CT, N4CA or
N2CG PAM targets. Editing efficiencies were measured by flow cytometry (n = 2-3 biological
replicates per guide; compiled from Supplementary Figures 2a-2c). r = Pearson correlation. (b)
Homology model of Nme2°™!Cas9/sgRNA/DNA ternary structure and (c) linear domain
organization (not drawn to scale) depicting the relative positions of the top 5 arginine mutants
(red asterisks) within Nme2°™Cas9. (d) Nuclease editing by Nme2°™Cas9 (WT and E932R, D56R,
E520R/D873R, and D873R/D1048R variants) and eNme2-C.NR at endogenous HEK293T genomic
loci. The editing efficiency for each target was plotted. Editing efficiencies were measured by
amplicon deep sequencing (n = 3 biological replicates; data represent mean + SD). (b) Data from
(a) were aggregated and replotted, with each data point representing the editing efficiency of an
individual target site, as measured by amplicon deep sequencing (n = 3 biological replicates; data
represent mean + SEM).

Figure 2. Activities and specificities of Nme2- and Nme25™Cas9 nuclease variants. (a) Nuclease-
induced indels in the nuclease experimental panel 2 of the guide-target activity library following
plasmid transfection of Nme2Cas9 (WT and E932R, D56R, E520R/D873R variants), Nme2°mCas9
(WT and E932R, D56R, and E520R/D873R variants) or eNme2-C.NR into HEK293T cells with
integrated guide-target sites harboring N4aCN PAMs. The editing efficiencies for 190 target sites
were plotted. (b) Average indel frequencies of Nme2°™Cas9 or eNme2-C.NR across single- (S) or
di-nucleotide (D) mismatched target sites within the guide-target mismatch library. Activities for
each mismatched target were normalized to the activity of their respective perfectly matched
target site. Orange nucleotides represent the protospacer position(s) of the transversion
mutation(s) present within the mismatched target site. (c) Bulk indel frequencies of the nuclease
variants within the mismatch library for 12 perfectly matched target sites (0 MM), 252 single-
mismatched target sites (1 MM), or 204 double-mismatched target sites (2 MM). (d) Indel vs.
specificity scores for Nme25™UCas9 variants and eNme2-C.NR across the mismatched guide-target
library. Indel efficiency was compiled from data for the 12 perfectly matched target sites (0 MM)
in (c). The specificity score was calculated as one minus the tiled mismatched editing mean in (b),
normalized to a scale of one to 100. Data were measured by amplicon sequencing (n = 3 biological
replicates; boxplots represent median and interquartile ranges; whiskers indicate 5th and 95th
percentiles and the cross represents the mean).

Figure 3. Editing windows and activities of domain-inlaid Nme2°™-ABE8e variants. (a) Table
depicting rAAV genome size in bp for respective domain-inlaid editors with linker variants and
associated regulatory elements (right). Regulatory and coding elements for a representative all-
in-one AAV vector include ITRs, Ula promoter, ABE8e editor, U6 promoter, and sgRNA cassette.
(b) Cartoon schematic depicting open reading frame length (in bp) of domain-inlaid Nme2-ABE8e
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with Nme2Cas9 PID (left, top) or Nme2°™U-ABE8e with the SmuCas9 PID (left, bottom) with 20AA
linkers flanking the N- and C-termini of Tad8e. (c) Assessment of editing windows and activities
from ABE experimental panel 1 of the guide-target activity library (183 sites) for Nme2°™4-ABE8e
—i1 or —i8, with or without arginine mutations (E932R, D56R, E520R/D873R), in combination with
varied deaminase linker lengths (L20, L10, L5). Following plasmid transfection of the ABE variants
into HEK293T cells with the integrated guide-target library, editing activities were measured by
amplicon sequencing. Left: average editing windows across the target sites, normalized on a scale
of 0 — 100 (%) normalized to the adenine position with the highest observed edited efficiencies
within the window. Right: editing activities at the maximally edited adenine for each target were
plotted (n = 3 biological replicates; boxplots represent median and interquartile ranges; whiskers
indicate 5th and 95th percentiles and the cross represents the mean). (d-g) Summary data from
self-targeting library maximal activity, aggregated from (a). (d) Nme2°M-ABE8e and arginine
mutant activity independent of domain insertion site and linker length, or (e) separated by the
position of domain insertion. (f) Nme2°™-ABE8e and linker variant activity independent of
domain insertion site and arginine mutation, or (g) separated by the position of domain insertion.

Figure 4. Specificities of domain-inlaid Nme25™-ABE8e variants. (a) Mean A-to-G editing
efficiency across the targets within the mismatch library for domain-inlaid Nme2°™Y-ABE8e
variants or eNme2-C. Data was separated by the number of mismatches between guide and
target site: 12 perfectly matched sites (0 MM), 252 single-mismatched sites (1 MM), and 204
double-mismatched sites (2 MM). Each data point represents the average A-to-G editing observed
across a protospacer of an individual library member. (b) Mean A-to-G editing frequencies of
domain-inlaid Nme2°™U-ABE8e variants or eNme2-C across single- (S) or di-nucleotide (D)
mismatched target sites within the guide-target mismatch library. Activities for each mismatched
target were normalized to the mean efficiency of their respective perfectly matched target site.
Orange nucleotides represent the protospacer position(s) of the transversion mutation(s) present
within the mismatched target site. (d) ABE activity vs. specificity scores for base editing variants
in (a-b) across the mismatched guide-target library. ABE activity was compiled from editing data
for the perfectly matched target sites (0 MM) in (a). The specificity score was calculated as one
minus the tiled mismatched editing mean in (b), normalized to a scale of one to 100. Data were
measured by amplicon sequencing (n = 3 biological replicates; boxplots represent median and
interquartile ranges; whiskers indicate 5th and 95th percentiles and the cross represents the
mean).

Figure 5. Activities and editing windows of engineered Nme2Cas9 variants in various ABE8e
formats. Assessment of editing activities and windows from experimental panel 4 of the guide-
target activity library (181 target sites) for Nme2-, Nme25™", iNme2-, iNme2°™", and eNme2-C
variants in either the N-terminally fused or inlaid-i1 (linker 10) format. (a) Efficiency at the
maximally edited adenine for each target was plotted for all NaCN PAM target sites. ABEs with a
WT Nme2Cas9 PID (WT PID) or N4CN targeting PID (single -C PID) are depicted by color. (b) Mean
A-to-G editing activities and windows across protospacer positions in the activity guide-target
library for engineered Nme2-ABE8e variants in the domain-inlaid -i1 (linker 10) format. (c) Data
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in (a) separated by target site PAM identity (N2CC, NaCT, N4CG, N4CA) for the engineered Nme2-
ABES8e variants in the domain-inlaid -il (linker 10) format. The editing efficiency of the maximally
edited adenine for each target was plotted. The number of target sites per PAM is indicated (n =
3 biological replicates; boxplots represent median and interquartile ranges; whiskers indicate 5th
and 95th percentiles and the cross represents the mean).

Figure 6. Summary of editing windows and genomic targetable adenines by various Nme2Cas9-
derived ABEs. (a) Summary of editing windows of Nme2°™U-ABE8e-i1 or Nme2°™U-ABE8e-i8 with
the L10 linker format and E932R mutation. The data represent the normalized editing rates across
the window from three independent self-targeting library experimental panels, compiled from
Fig. 3a and Supplementary Figures 9 and 10a. Each experimental panel consisted of 3 biological
replicates. (b) Adenines targetable within the hg38 reference human genome by Nme2Cas9-
derived ABES8e variants in various formats. Editing windows to calculate the targetable adenines
within the reference genome consisted of the previously described window for N-terminally fused
Nme2-ABES8e 0, or the editing windows observed here with the guide-target library assay for N-
terminally fused eNme2-C or domain-inlaid —i1 or —i8 Nme2°5m!-ABE8e editors from (a). Targetable
adenine calculations were also made for whether the ABE uses dinucleotide (N4CC) or single
nucleotide cytidine (N4CN) PAMs. Editing activity above 75% of the maximum position in the
window was the cutoff criteria for window selection. Code used to generate this data was adapted
from 10,

22


https://doi.org/10.1101/2024.10.30.620986
http://creativecommons.org/licenses/by-nc-nd/4.0/

Indels (%)

—

- BH REC1

60-

40+

209 -

Fold Improvement ABE Mutants

47 r-0898 -
| P=0.0004 R
37 D1048R D5 D873R

1 E1079|Z€/E5ﬁR
2] E887R

T72Y ~ D660R
E186R

T T T T
0.5 1.0 1.5 2.0 25

Fold Improvement Nuclease Mutants

247

N —
nk O

LSP1_N,CT

LINC0588_N,CA LSP1_N,CC

3.0

455
510

667

@

Indels (%)

PDCD1_N,CG

Figure 1

60~

40-

204

o
(o] [e2]
< o
x O %k —
Smu PID
Nme25™UCas9
Nme25MUCas9 (E932R)

M Nme25™Cas9 (D56R)

B Nme25™Cas9 (E520R/D873R)
Nme25MUCas9 (D873R/D1048R)

[ eNme2-C.NR

Hl mock




30+

a n=190 ; n=49 i n=44 ; n=48 : n=51 B Nme2Cas9
i T @ Nme2Cas9 (E932R)
E Nme2Cas9 (D56R)
= T Smu
X 20+ _ T 0 Nme2°MCas9
2 - O Nme25MCas9 (E932R)
© . "
< O Nme25MCas9 (D56R)
: - : @ eNme2-C.NR
10+ ] l I i . ] I
Y iy Y M Ined DN I | B é
PAM: N,CC N,CT N,CG N,CA
Nme25™Cas9
b. L I \ C. 0MM 1MM 2 MM
MM protospacer position E932R  -C.NR 12 sites 252 sites 204 sites
ST | INNNNNNaNNNaNNaNNNNNNNNN o34 60— ;
S2 | NUNNNNNaNNNaNNaNNNNNNNNN W26.0
S3 | NN''NNNNaNNNaNNaNNNNNNNNN [ 08 .
SZ4 | NNN''NNNaNNNaNNaNNNNNNNNN 4238 e
S5 | NNNN/INNaNNNaNNaNNNNNNNNN 442 40 [ 1
S6 | NNNNN//NaNNNaNNaNNNNNNNNN W27 < . - T )
S7 | NNNNNN''aNNNaNNaNNNNNNNNN 0 215 = 10
S8 | NNNNNNNa//NNaNNaNNNNNNNNN W 204 %) L]
S9 | NNNNNNNaN/INaNNaNNNNNNNNN W63 g 204 |
S10 | NNNNNNNaNNJaNNaNNNNNNNNN 73 i= Nk
S11 | NNNNNNNaNNNa 'NaNNNNNNNNN W 206 | N
S12 | NNNNNNNaNNNaN'/aNNNNNNNNN W234 '
S13 | NNNNNNNaNNNaNNa'INNNNNNNN [ 32 < | - T
S14 | NNNNNNNaNNNaNNaN INNNNNNN a9 0 S — =
S15 | NNNNNNNaNNNaNNaNNINNNNNN 27 = smu S
Nme2S5™Cas9 (WT = mu == Mock
16 | NNNNNNNaNNNaNNaNNN T NNNNN B526 me o as9 (WT) Nme2™"Cas9 (D56R) ¢
S17 | NNNNNNNaNNNaNNaNNNN NNNN IR £ Nme2°™Cas9 (E932R) WM eNme2-C.NR
S18 | NNNNNNNaNNNaNNaNNNNNTTNNN [ 52
S19 | NNNNNNNaNNNaNNaNNNNNNTNN 23
520 | NNNNNNNaNNNaNNaNNNNNNNTN 79
S21 | NNNNNNNaNNNaNNaNNNNNNNN 37
D1 | //NNNNNaNNNaNNaNNNNNNNNN W66 d
D2 | NI/ "NNNNaNNNaNNaNNNNNNNNN 47 - .
D3 [ NN 'NNNaNNNaNNaNNNNNNNNN T 70 : activity score specificity score
D4 | NNN'\/NNaNNNaNNaNNNNNNNNN B 207 40 1.0
D5 | NNNN'//NaNNNaNNaNNNNNNNNN T 2 .
D6 | NNNNNI/I/aNNNaNNaNNNNNNNNN [ 29 3 3 -0.8
D7 | NNNNNNNa//"NaNNaNNNNNNNNN 28 301 o e 0 = (%
D8 | NNNNNNNaN | aNNaNNNNNNNNN [ 52 . . g = ™ g 06 2
D9 | NNNNNNNaNNNa | "aNNNNNNNNN 27 X ® o ® B Y5
D10 | NNNNNNNaNNNaNNa | /NNNNNNN 26 < 20+ N o .
D11 [ NNNNNNNaNNNaNNaN'//NNNNNN [ 82 o ] = N 0.4 j’
D12 | NNNNNNNaNNNaNNaNNT T INNNNN [ 50 = N S
D13 | NNNNNNNaNNNaNNaNNN T NNNN [F224 10+ — L02 3
D14 | NNNNNNNaNNNaNNaNNNN [ INNN . [ 50 _
D15 | NNNNNNNaNNNaNNaNNNNNITUNN| [T 7. 27 | [ 41
D16 | NNNNNNNaNNNaNNaNNNNNNTTON| [ 3.9 37 | [ 87 0 T T T T 0.0
D17 | NNNNNNNaNNNaNNaNNNNNNN | 33 1 | [53 WT D56R E932R C.NR

6 26
mean | |i9.96| [47.56 | [[85.14 ||15.99

relative indels (%)

Figure 2



PID

Linker Effector Size

rAAV Genome Size
w/ ITRs & Regulatory Elements
(incl. 250 bp Ula Promoter)

Nme2| N20-C20 (L20) 3987 bp 4996 bp
N20-C20 (L20) 4011 bp 5020 bp
+SzT|: N10-C10 (L10) 3951 bp 4960 bp
N5-C5 (L5) 3921 bp 4930 bp
C.
WT 473|624 l0] 713 | 758 | 64.2 | 55.4 | 48.8 | 316|409 37.3 07 03 02 01 0
E932R 24 47.9 |70 00.0 68.8|64.2|68.3|534 |58.3|60.4|39.8|33.1 06 02 0 0
D56R 37.7|638|74.3 00.0 694685639509 556|560 41.6|30.2 05 03 02 0
E520R/D873R 489|704 0 100.0 747|752 64.6| 49.3| 44.2| 49.4|29.8| 264 07 03 0 0
WT 3 360549629 )] 722|719 | 615 | 48.6 | 460|308 | 37.3| 284 05 04 0 0
E932R LY 622 00.0 76.3|64.7 | 68.5|50.5|52.9 | 49.8 [30.1 05 0 0 0
D56R KK 472 |71.7 | 74.6 [LEARIONS 646|634 |648| 424|507 | 465 | 27.6 06 04 0 0
E520R/D873R 61.6|75.0 00.0 67.7|60.1|59.1|39.5| 428|380 0.8 07 03 0 0
WT REIY 445619723 ] 71.4 | 69.6 | 56.9 | 50.6 | 44.8 | 289 (29.7 05 03 01 0
E932R [N 27.0| 580 40 100.0 686582589 438| 404|360 0 04 03 0 0
D56R RN 282618 40 1000 671|639 602|396 412|354 4.0 07 06 O
E520R/D873R 30.4|65.0 00.0 704|579 |53.8(389 (348 08 66 20 06 0 (R
WT 50.1|63.5|59.0 773 0 9 9 1000 67.8(59.7 | 27.5 i3 02 0
E932R 0 415665 68.0 (<)) 00.0 <) 764|767 | 61.5|31.6 X 0 01 0
D56R 4781680 69.2 00.0 685|355 el 0 08 O
E520R/D873R ) 28.8 | 41.5 | 44.7 | 69.8 [l 00.0 L)l 68.5 | 726 | 53.5 | 32.0 X 0 0 0
WT 34.0|64.2 735 [LX:N 75.8 | 76.8 flUXy 743|67.7| 559 0 0 0
E932R RKY 490681704 774 00.0 705 0 0 0
D56R 270 494 750 (25 700 909 90 9 100.0 706 | 32.3 A1 08 03 0
ES520R/D873R [RECREERR-ERE X 374544529 631701 Y] 76.0 67.2 05 05 0 0
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

d.

Max ABE Activity (%)

Normalized editing across protospacer targets (5' — 3' PAM)

e.
60 60 1 Inlaid -i1
4 . B Inlaid -i8
404 404 [
20- 20
0 [ [ [ [ O [ [ [ [
SESE SRS R E S
& O P & OGP PO
& & &
P P P
& & &

Figure 3

Nme2-ABE8e —iX: 3987bp

Nme2°16A| | TadA

Nme25™-ABE8e —iX: 4011bp

Nme2°16A| | TadA | |

Nme2P16A NLS
Nme2oes [N

;

,

N —Linker - C

v

SmuCas9 PID

-i1, Linker 20
-i1, Linker 10
-i1, Linker 5

-i8, linker 10

[ v o S |

-i8, Linker 5

Max ABE Activity (%)

f.

T T T 1

70 80

[ Inlaid -i1
I Inlaid -i8




1 MM: 252 sites 2 MM: 204 sites

Nme25MU_ABE8e-i1-L10 (WT)
Nme2S™U-ABE8e-i1-L10 (E932R)
Nme25mU_ABE8e-i1-L10 (D56R)
Nme2S™Y-ABE8e-i8-L10 (WT)
Nme25mU_ABE8e-i8-L10 (E932R)

Nme25m_ABE8e-i8-L10 (D56R)
eNme2.C-ABES8e
Mock

=
=
=
[
(I
[
(]
|

I
_-.

a. 0 MM: 12 sites
:\a 304
g )
= a o
S 20 il II &
w P
@ i
c 104
g
A |

MM protospacer position

Nme25™-ABESe -i1 Nme25™-ABE8e -i8

Vo
E932R  D56R WT  E932R

1 WT) i1 (E932R)

ST [['NNNNNNaNNNaNNaNNNNNNNNN

S2 [N'UNNNNNaNNNaNNaNNNNNNNNN

S3 [NN'UNNNNaNNNaNNaNNNNNNNNN

S4 | NNN'/NNNaNNNaNNaNNNNNNNNN

S5 | NNNN//NNaNNNaNNaNNNNNNNNN

S6 | NNNNN'/NaNNNaNNaNNNNNNNNN

S7 | NNNNNN'JaNNNaNNaNNNNNNNNN

S8 [ NNNNNNNa/\NNaNNaNNNNNNNNN

S9 [ NNNNNNNaN'"NaNNaNNNNNNNNN

S10 | NNNNNNNaNN'/aNNaNNNNNNNNN

S11 [ NNNNNNNaNNNa INaNNNNNNNNN

S12 [ NNNNNNNaNNNaN''aNNNNNNNNN §

S13 [ NNNNNNNaNNNaNNa INNNNNNNN T 73

S14 | NNNNNNNaNNNaNNaN'NNNNNNN T

S15 [ NNNNNNNaNNNaNNaNNINNNNNN | 59

S16 | NNNNNNNaNNNaNNaNNNTTNNNNN 92

S17 [ NNNNNNNaNNNaNNaNNNNTNNNN T 25

S18 [ NNNNNNNaNNNaNNaNNNNN/INNN E 73

S19 [ NNNNNNNaNNNaNNaNNNNNNTINN 68

520 | NNNNNNNaNNNaNNaNNNNNNNTN DK

S21 | NNNNNNNaNNNaNNaNNNNNNNN T 23

DI [1/"NNNNNaNNNaNNaNNNNNNNNN

D2 [N'UNNNNaNNNaNNaNNNNNNNNN [ ]

D3 [NN'/'NNNaNNNaNNaNNNNNNNNN (]

D4 | NNN'/"NNaNNNaNNaNNNNNNNNN ]

D5 |NNNN'/'NaNNNaNNaNNNNNNNNN 1

D6 | NNNNN'//aNNNaNNaNNNNNNNNN ]

D7 |NNNNNNNa/\NaNNaNNNNNNNNN ]

D8 | NNNNNNNaN['aNNaNNNNNNNNN []

D9 | NNNNNNNaNNNa/laNNNNNNNNN T 93

D10 | NNNNNNNaNNNaNNa ['NNNNNNN T %2

D11 | NNNNNNNaNNNaNNaN/[INNNNNN T 04

D12 [ NNNNNNNaNNNaNNaNNT'NNNNN 49

D13 [ NNNNNNNaNNNaNNaNNN/TNNNN Ii WA

D14 | NNNNNNNaNNNaNNaNNNNTINNN I 86

D15 | NNNNNNNaNNNaNNaNNNNN/ITINN | [ 25

D16 | NNNNNNNaNNNaNNaNNNNNNTTTN . ; [ [ 32

D17 | NNNNNNNaNNNaNNaNNNNNNN T 67 |l 82 [ 27 15 . 8 [ 42

| mean IW' I.Tl |..T| |i0.66 | |i1.ae | |i1.26 | Iie.sa |

Relative mean ABE editing across protospacer targets (%)
C. activity score specificity score
25 0.8
o
— 2 8 e < S o6
X 1 ] o o ° o © P
- © D Q S 0 ©
>~ 154 © B 0 N o) & o
£ N S ~ | I ™ o o,
S 104 T~ e o o = S
(3] <
@ i L0.2 &
2 5 8 :
1 ©
0 T 0.0

i1 (D|56R) i (\INT) i8 (ES|332R) i (D|56R) CNR

Figure 4



a. g ® ! ! : 3 WT PID: N-term
] ] ] . . .
g 70 ; ; : m= WT PID: inlaid-i1
(9] .
2 60 E i ' Em single-C PID: N-term
[ -- '
a0 50 ' n ' ! .. 3 single-C PID: inlaid-i1
< : o H
— 40 ' ! A ]
v i VT 1 .
o
> 30 : : ‘
.4: e ] ] ]
2 20 -+ ! ! 5 :
o & ' ' '
< 10 i £ ! ! ﬁ :
W ! ' P
2 0= ] 9
N
x "F G LG O & o $
© T P S NI CLEPCIIOS o P SN &
S €T PEE T S ESE S
& &gV & @ &g S 0 & &
& @ & @ SIS S
& 4 & o <
& ) < 5 DB
N N «® S
S S
b Domain-inlaid —i1 (Linker 10) format
Nme2| 07|27 |38 |47 |84 58|97 |40|73 |64 |56|34|46|22|28|25|(15|06|01|01| 0 |01]| O 0 25
Nme?2 (E932R) 25|62 |98 1.3 85 (10771 (82|69|37|31|10| 02|01 0 0 |04 Z
Nme2 (E932R/D56R) | 20 | 53 | 9.0 94 |11.3| 86 |103| 78 |46 |20 |06 |01 |01 | 0 | O | O 20 g
iNme2| 12|32 |54 |89 [116(115 76 (11495 | 81|69 |81 (54|66 |42|25|11|(04|02| 0 0 0 0 ;
Nme2°™| 17 | 39 [102 82/94|83|50(26(26[06|03|02(01| 00 15 g
Nme2S™(E932R) | 22 | 39 11.1/97|53|41|14|07|01|01| 0 | O rQn_
Nme2°™(E932R/D56R) | 29 | 69 40 8548|1704 /01| 0| 0| 0 10 &
=}
iNmeZSmu 14|31 (72 |114 100/116| 84 |88 |86 |54 |51 |29 |1.0| 03|01 |01 0 0 oq
eNme2-C| 80 108| 89 |76 |54 | 52 |36 |54 |45 |23 |05| 0 0 0 0 5 e\i
mock| 0 |01|01(02|02|03|03|[02|02|02|02|02|01[01|01|01]|0.1]0.1 0 0 0 0 0 0
0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Mean editing across protospacer targets (5' —3 ' PAM)
C.
Nme2 (WT){ —— [ Nme2 (WT)
Nme2 (E932R){ I ————— Nme2 (E932R)h
Nme2 (E932R/D56R) | - ——— IR Nme2 (E932R/D56R)-i.—<
iNme2 +——— iNme2-[l————
Nme2™ (WT){— [ Nme2™ (WT){ ——
Nme2S™(E932R) | — . Nme25™(E932R){ [
Nme25™(E932R/D56R) { —— N Nme25™(E932R/D56R){ I
iNme25™- [ iNme2S™: —
eNme2-C i [N eNme2-C—— I
mock N,CC; 38 targets mock H N,CG; 49 targets
Nme2 (WT)-[IIEl—— Nme2 (WT)-[——
|
Nme2 (E932R) — N —————————— Nme2 (E932R)-IE
Nme2 (E932R/D56R) | e Nme2 (E932R/D56R)|—_—<
iNme2— [ iNmeZ-IH
Nme25™ (WT) Nme25™ (WT)i —
Nme2S™(E932R) | I Nme2S™(E932R)

Nme2°™(E932R/D56R){ — N
iNmeZS"‘“-I e I

eNme2-C:—— [N

mock |

0

N4CT; 44 targets
10 20 30 40 50 60 70
Max ABE Activity per Target Site (%)

80

NmeZSm”(E932RID56R)-| —
iNme2s™: —
Nme2-C. -
mock |

0

N4CA; 49 targets
10 20 30 40 50 60 70 80
Max ABE Activity per Target Site (%)

Figure 5



100

2 4
9]
©
[
= 75
oo
£ -
§
o] 50_
(]
N
f_U -
£
2 25

0_

1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24
Protospacer position (5' — 3' PAM)
b.

N-terminal N,CC 74%

Domain-Inlaid N,CC 63%
N-terminal N,CN 31%

Domain-Inlaid N,CN 12%

|
0 50 100

Hg38 Genome Adenines (%)

Figure 6

0 Targetable Adenines
Untargetable Adenines



m
=

80- Nme2Cas9 80- Nme2-ABE8e-il
] Nme25™ICas9 ] Nme25™U-ABE8e-il
g 60 ** v T g 604 ..
l’ = s LID | Liry o’
2 404 + 2 404 ¢ b
£ ; : < ; :
1
20+ 20+ oo
0 T T T 0 T T T
3 9 % & 9% ®
N 9/ 0 N 9 4%
¥ PP R R
Nme2°m“Cas9 homology model
Target strand mutants
v
Non-target strand mutants \)

Supplementary Figure 1. PID-chimeric Nme25™UCas9 nucleases and ABEs perform poorly at N,CC targets
compared to WT PID Nme2Cas9 effectors. (a) Nuclease editing, following transfection of Nme2- or Nme25™Cas9
and associated sgRNA plasmids, at endogenous N,CC PAM genomic loci in HEK293T cells. Editing efficiencies were
measured by amplicon deep sequencing (n = 3 biological replicates; data represent mean + SD). (b) Editing with
Nme2- or Nme25m-ABE8e-i1 plasmids at N,CC PAM target loci in HEK293T cells. The editing efficiency at the
maximally edited adenine for each target was plotted. Editing efficiencies were measured by amplicon deep
sequencing (n = 3 biological replicates; data represent mean + SD).
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Supplementary Figure 2. Arginine mutagenesis improves Nme25™UCas9 effector activity. (a) Activities of Nme25mu-
interacting arginine mutants [target DNA strand (TS), single guide
RNA (SG), and non-target DNA strand (NTS)] denoted by amino acid substitution (grey bars) in the mCherry ABE
After plasmid transfection with an N,CC PAM-targeting sgRNA
plasmid and an effector-expressing plasmid, editing activities were measured by flow cytometry (n = 2 or 3 biological
replicates; data represent mean % SD). (b) Activities of Nme2>™U-ABE8e-il1 and the top 10 performing arginine mutants
in the mCherry ABE reporter cell line (activated upon A-to-G editing) at N,CD (D = not C) PAM targets. After plasmid
transfection with the associated sgRNA plasmid and the effector-expressing plasmid, activities were measured by flow
cytometry (n = 3 biological replicates; data represent mean % SD). (c) Activities of Nme2Cas9 nuclease variants within
the HEK293T TLR-MCV1 reporter at N,CC, N,CT, N,CG and N,CA PAM targets, comparing Nme2Cas9 (dark blue),
Nme25m™uCas9 (light blue), and Nme2°™uCas9 arginine mutants (grey). After parallel plasmid transfection with the
sgRNA and nuclease effector plasmids, activities were measured by flow cytometry (n = 2 biological replicates; data

ABES8e-il (denoted as WT, blue bar) and nucleic acid-

reporter cell line (activated upon A-to-G editing).

represent mean x SD).
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Supplementary Figure 3. Arginine mutagenesis improves Nme25™Cas9 nuclease activity. Activities of
Nme2Cas9 nuclease variants with the HEK293T TLR-MCV1 reporter at N,CC, N,CT, N,CG and N,CA
PAM targets, comparing Nme2Cas9, eNme2-C.NR (vLiu), eNme2-C.NR (vEJS), Nme2°MCas9, and
Nme2°mCas9 single and multiple arginine mutants. For eNme2-C.NR, vLiu is the original plasmid
obtained from Addgene (#185672), whereas VEJS is the same effector re-cloned into the expression
plasmid backbone used for all other effectors in this experiment. Activities were measured after
parallel plasmid transfection with sgRNA and nuclease editor plasmids, followed by flow cytometry (n
= 2 biological replicates; data represent mean * SD).
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Supplementary Figure 4. Activities of Nme25™“Cas9 nuclease variants. Nuclease-induced indels in
experimental panel 1 of the guide-target activity library following plasmid transfection of Nme2Cas9
(WT), Nme2°™uCas9 (WT and E932R, D56R, and E520R/D873R variants) or eNme2-C.NR into HEK293T
cells. The editing efficiencies for 173 target sites were plotted. Editing activities were measured by
amplicon sequencing (n = 3 biological replicates; boxplots represent median and interquartile range;
whiskers indicate 5th and 95th percentiles and the cross represents the mean).
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Supplementary Figure 5. Specificities of Nme2- and Nme25mCas9 nucleases at N,CC PAM targets. (a) Indel editing frequencies of
Nme2Cas9, Nme25mUCas9 variants, and eNme2-C.NR across single- (S) or di-nucleotide (D) mismatched target sites within the guide-
target mismatch library. Activities for each mismatched target were normalized to the mean efficiency of their respective perfectly-
matched target site. Orange nucleotides represent protospacer positions of the transversion mutation(s) present within the mismatched
target site. (b) indel activity vs. specificity score for nuclease variants from (a) across the mismatched guide-target library. Nuclease
activity was compiled from editing data for three perfectly matched N,CC target sites (0 MM) (Supplementary data file). The specificity
score was calculated as one minus the tiled mismatched editing mean from (a), normalized to a scale of one to 100. Editing activities
were measured by amplicon sequencing (n = 3 biological replicates).
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Supplementary Figure 6. Domain-inlaid Nme25™-ABE8e linker length optimization. (a) A-to-G editing at four
endogenous HEK293T genomic loci with Nme23mU-ABE8e-il (grey bars) or Nme2°™U-ABE8e-i8 (blue bars) carrying
N- or C-terminal (Nx-Cx) linker variants following plasmid transfection. The editing efficiencies at the maximally
edited adenine for each target was plotted and aggregated. Data for individual target sites are in the
Supplementary data file. Editing efficiencies were measured by amplicon deep sequencing (n = 3 biological
replicates; data represent mean * SD).
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Supplementary Figure 7. Domain-inlaid Nme25mu-ABE8e linker length and activity optimization (continued). (a-
b) A-to-G editing at four endogenous HEK293T genomic loci with Nme25mu-ABE8e-i1 (a) or Nme25™u-ABE8e-i8 (b)
arginine mutants (WT and E932R, D56R, E520R/D873R, D873R/D1048R) and linker (L10, L5) variants by plasmid
transfection. The editing efficiency at the maximally edited adenine for each target was plotted. Editing
efficiencies were measured by amplicon deep sequencing (n = 3 biological replicates; data represent mean + SD).
Data for individual target sites are in the Supplementary data file. (c-d) Summary data from endogenous
maximum activity aggregated from (a) and (b). (c) Nme2>™U-ABE8e and arginine mutant activity independent of
domain insertion site and linker length, or (d) separated by position of domain insertion (-i1 vs. —i8).
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Supplementary Figure 8. Specificities of domain-inlaid Nme2- and Nme25m-ABE8e variants at N,CC PAM targets. (a)
Mean A-to-G editing frequencies of domain-inlaid Nme25™Y-ABE8e variants or eNme2-C across single- (S) or di-
nucleotide (D) mismatched target sites within the guide-target mismatch library. Activities for each mismatched target
were normalized to the mean efficiency of their respective perfectly matched target site. Orange nucleotides represent
protospacer position of the transversion mutation(s) present within the mismatched target site. (b) ABE activity vs.
specificity score for base editing variants in (a) across the mismatched guide-target library. ABE activity was compiled
from editing data for three perfectly matched N,CC target sites (0 MM) (Supplementary data file). The specificity
scores were calculated as one minus the tiled mismatched editing mean in (a) normalized to a scale of one to 100.

Editing activities were measured by amplicon sequencing (n = 3 biological replicates).
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Supplementary Figure 9. Editing windows of domain-inlaid Nme25™'-ABEs with narrow-window adenine
deaminases. Assessment of editing windows and activities from experimental panel 3 of the guide-target activity
library (193 sites) for broad- or narrow-window deaminases (ABE8e or ABE9e, respectively). Test subjects include
Nme25mU-ABE —il or —i8 with E932R or D56R arginine mutants, in combination with deaminase linker lengths (L10
and L5). The eNme2-C variant was also included (bottom). Editing was assessed following plasmid transfection of
the ABE variants into HEK293T cells with the integrated guide-target library. Left: average editing windows across
the target sites, normalized on a scale of 0 — 100 (%) against adenine positions with the highest observed edited
efficiencies within the window. Right: activity at the maximally edited adenine for each target was plotted. Editing
activities were measured by amplicon sequencing (n = 3 biological replicates; boxplots represent median and
interquartile ranges; whiskers indicate 5th and 95th percentiles; the cross represents the mean).



WT 5(71.2|78.857.3|78. 0735 (63.8|71.254.3(33.9 415 |35.7 | 25.5 (R IEPY
E932R 3/73.7(91.6(97.3 | 71.4 | 72. 873.1(87.2|61.8 |67.1|37.3|57.7 556 5.4
D56R |2 X ! : ¥ . . ! y | ! y : 631 88 26

WT 8 6485640 47.2|52. .5 (51.1 [30.7 | 51.9 (24 100 57 16
E932R 6(90.2 |93.8705 | 76. .1|71.7 |53.1|61.9 | 43. 30.7 EEPN 128 103 27
D56R [EX 0|56.7 |67.5 |47.455. 8485 (459528 |37. 32.3(37.4 FELIRE AP

WT ¥ 28.5 [WEX6N 28.9 | 57.3 | 51.8 [50.0 |52.0 | 79.4 | 80.0 | 40.5 | 83. 0|46.8 32
E932R [ER2 41.1(37.4 6(42.4|59.9|59.0 506|917 |93.0 | 63. 0772|622 6.9

D56R X u 26.5|32.6 i u ¥ . ¥ i N i i .9 (39.9

Al 15 30 99 101 96 131 d : . 5 b d d ! 9.8

4.1

4.5

E932R EWANCES JEWAl 25.0 5 ki d u ! X I .9|47.4 9.3

PRI 14 80 105 116 132 : g k Y b d s X 38.1

eNme2-C |8 b o 8 X b 3 L . 4 d EAEAREVEYS 148 93 1.7 30

12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20

8.8

13

-i1, L10, Nme2 PID

-i8, L10, Nme2 PID
-i8, L10, Smu PID

=

.. O -i1, L10, Smu PID
=
d

b Normalized Editing Window (5' —3' PAM)

07 n=44 1 n=49

Max ABE Activity per Target Site (%)

21 22 23 24*
0

10 20 30 40

Max ABE Activity per Target Site (%)

n=>50

11000000

PAM:  N,CT N,CG

Nme2-ABE8e-i1 (WT)
Nme2-ABE8e-i1 (E932R)
Nme2-ABE8e-i1 (D56R)
Nme2SM-ABE8e-i1 (WT)
Nme2SM-ABE8e-i1 (E932R)
Nme2SMU-ABE8e-i1 (D56R)
eNme2-C

mock

Supplementary Figure 10. Activities and editing windows of domain-inlaid Nme2- and Nme25™-ABE8e variants at
N,CC or N,CN PAM targets. Assessment of editing windows and activities from experimental panel 2 of the guide-
target activity library (192 sites) for Nme2- and Nme2°™-ABE8e —il or —i8, with and without the E932R or D56R
arginine mutations, in combination with the L10 deaminase linker. The eNme2-C variant was also included (bottom).
(a) Editing data for N,CC PAM targets only (49 sites). Following plasmid transfection of the ABE variants into HEK293T
cells with the integrated guide-target library, editing activities were measured by amplicon sequencing. Left: average
editing windows across target sites, normalized on a scale of 0 — 100 (%) against adenine positions with the highest
observed edited efficiencies within the window. Right: editing efficiency at the maximally edited adenine for each
target. (b) Nme2- or Nme25™U-ABE8e-il editing data at N,CD PAM target sites. The maximally edited adenine for each
target was plotted. n , the number of target sites with each PAM (n = 3 biological replicates; boxplots represent
median and interquartile ranges; whiskers indicate 5th and 95th percentiles; the cross represents the mean).
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Supplementary Figure 11. Activities and editing windows of engineered Nme2Cas9 ABE8e variants at N,CN PAM
targets. Assessment of editing windows and activities from experimental panel 4 of the guide-target activity library
(181 N,CN PAM sites) for Nme2-, Nme25™!-, iNme2-, iNme25™!- and eNme2-C variants in either the N-terminal or
inlaid-i1 (linker 10) formats. Mean A-to-G editing activities and editing windows across protospacer positions in the
activity guide-target library are shown for the engineered Nme2Cas9 ABE8e variants. Editing activities were
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measured by amplicon sequencing (n = 3 biological replicates).
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Supplementary Figure 12. Activities and editing windows of engineered Nme2Cas9 ABE8e variants at N,CC PAM
targets. Assessment of editing windows and activities from experimental panel 4 of the guide-target activity library
(38 N,CC PAM sites) for Nme2-, Nme25™!-, iNme2-, iNme25™- and eNme2-C variants in either the N-terminal or
inlaid-i1 (linker 10) formats. Mean A-to-G editing activities and editing windows across protospacer positions in the
activity guide-target library are shown for the engineered Nme2Cas9 ABE8e variants. Editing activities were
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Supplementary Figure 13. Guide-target library quality control for nuclease editing panels. (a)
Pearson correlation between experimental panels of nuclease guide-target library experiments,
comparing the mean editing efficiencies of library member target sites. Each experimental
panel consisted of 3 biological replicates (Rep1, 2 or 3), compiled from Supplementary Figure 4
[panel 1, (P1)] and Figure 2a [panel 2, (P2)]. (b) Summary statistics from (a); Cl indicates
confidence interval, and n indicates number of comparisons used.
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Supplementary Figure 14. Guide-target quality control for ABE editing panels. (a) Pearson correlation between
experimental panels of Nme2°M-ABE8e and eNme2-C effectors for the guide-target library experiments, comparing
the mean editing rates across the adenines of a library member target site. Each experimental panel consisted of 3
biological replicates (Repl, 2 or 3) compiled from Figure 3c (panel 1), Supplementary Figure 10 (panel 2), and
Supplementary Figure 9 (panel 3). (b) Summary statistics for data in (a); Cl indicates confidence interval, and n
indicates number of comparisons.



AA Mutation Location and Nucleic Acid Proximity in .
L. Codon Usage Domain Note
Identity in nuclease Homology Model
D56R CGT sgRNA Nme?2 - Bridge Helix
E186R CGT sgRNA Nme2 - REC1
D597R CGT sgRNA Nme2 -HNH
D598R CGT sgRNA Nme2 -HNH
D669R CGT sgRNA Nme2 - RuvC Il
E885R CGT sgRNA Nme?2 - WEDGE
E887R CGT sgRNA Nme2 - WEDGE
E1079R CGT sgRNA Nme2°™- PID Specific to Nme2°™ Effectors
T72Y TAT sgRNA Nme?2 - Bridge Helix
E50R CGT non-target DNA Nme2- RuvClI
D658R CGT non-target DNA Nme2 -Linker Il
E659R CGT non-target DNA Nme2 -Linker Il
D660R CGT non-target DNA Nme2 -Linker Il
E932R CGT non-target DNA Nme2 - WEDGE
E989R CGT target & non-target DNA  [Nme2°™ - WEDGE
D1048R CGT target & non-target DNA  (Nme2°™- PID Specific to Nme2°™ Effectors
D418R CGT Target DNA Nme?2 - REC1
D442R CGT Target DNA Nme?2 - REC1
E443R CGT Target DNA Nme?2 - REC1
D451R CGT Target DNA Nme?2 - REC1
D470R CGT Target DNA Nme2 - RuvClI
E471R CGT Target DNA Nme2 - RuvCII
E508R CGT Target DNA Nme2 - RuvClII
E520R CGT Target DNA Nme2 -Linker |
E524R CGT Target DNA Nme2 -Linker |
E552R CGT Target DNA Nme2-HNH
E585R CGT Target DNA Nme2 -HNH
E587R CGT Target DNA Nme2 -HNH
E844R CGT Target DNA Nme2 - WEDGE
E868R CGT Target DNA Nme2 - WEDGE
E873R CGT Target DNA Nme2 - WEDGE
D947R CGT Target DNA Nme2*™- PID Specific to Nme2°™ Effectors
A987R CGT Target DNA Nme2*™- PID Equivalent to D987 in Nme2

Supplementary Table 1. Amino acid substitutions of Nme2Cas9 and Nme25™UCas9 arginine mutants




eNme2-C | eNme2-C_NR| iNme2
P6S D844G
E33G E868K
K104T K104T K870R
D152A D152A D873A
F260L F260L D911G
A263T A263T K929R
A303S A303S E932K
D451V D451V
E520A
R646S
F696V
G711R
1758V
H767Y
E932K E932K
N1031S N1031S
R1033G R1033G
K1044R K1044R
Q1047R Q1047R
V1056A V1056A

Supplementary Table 2. Amino acid substitutions present
within previously published PAM-relaxed Nme2Cas9
variants. Black-highlighted amino acid mutations are unique
to specific Nme2Cas9 variants, while red-highlighted
mutations indicate overlapping positions between previously
characterized mutations and/or the Nme2Cas9 arginine
variants described in this study.



Supplementary Note 1. Nucleotide sequence of key nuclease and base editing constructs described in this manuscript
Nme2Cas9 (WT): BPSV40-NLS, Nme2Cas9, Linkers

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLDIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGDSLAMARRLARSVRR
LTRRRAHRLLRARRLLKREGVLOQAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSQRKNEGETADKELGALLKG
VANNAHALQTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAV
QKMLGHCTFEPAEPKAAKNTYTAERFIWLTKLNNLRILEQGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNA
EASTLMEMKAYHAISRALEKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISFDKFVQISLKALRRIVPLMEQ
GKRYDEACAEIYGDHYGKKNTEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDR
EKAAAKFREYFPNFVGEPKSKDILKLRLYEQOQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSFENNKVLVLGSENQNKGNQTPYE
YENGKDNSREWQEFKARVETSRFPRSKKQRILLQKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWG
LRKVRAENDRHHALDAVVVACSTVAMQQKITRFVRYKEMNAFDGKTIDKETGKVLHQKTHFPQPWEFFAQEVMIRVFGKPDGKPEFEE
ADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRKMSGAHKDTLRSAKRFVKHNEKISVKRVWLTEIKLADLENMVNYKNGREIELYEA
LKARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKTQESGVLLNKKNAYTIADNGDMVRVDVFCKVDKKGKNQYFIVPIYAWQVA
ENILPDIDCKGYRIDDSYTFCFSLHKYDLIAFQKDEKSKVEFAYYINCDSSNGRFYLAWHDKGSKEQQFRISTONLVLIOQKYQVNELGKEIRPC
RLKKRPPVREDKRTADGSEFEPKKKRKV

Atgaaacggacagccgacggaagegagttcgagtcaccaaagaagaageggaaagtcgaagatatggecgecttcaagectaacccaatcaattacatectgggactgga
catcggaatcgcatccgtgggatgggctatggtggagatcgacgaggaggagaatcctatccggetgatcgatctgggcgtgagagtgtitgagagggccgaggtgccaaag
accggcegattctctggctatggeccggagactggcacggagegtgaggcgectgacacggagaagggcacacaggcetgetgagggcacgecggetgctgaagagagageg
cgtgctgcaggcagcagacticgatgagaatggectgatcaagagectgecaaacaccecctggeagetgagagcagecgecctggacaggaagetgacaccactggagtg
gtctgccgtgctgetgecacctgatcaagcaccgeggcetacctgagecagecggaagaacgagggagagacagcagacaaggagetgggcgecctgetgaagggagtggeca
acaatgcccacgccctgcagaccggcegatttcaggacacctgecgagetggccctgaataagttitgagaaggagtccggecacatcagaaaccagaggggegactatagec
acaccttctcccgcaaggatctgcaggccgagetgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggcctgaaggagggaatcgagaccect
gctgatgacacagaggcectgecctgtccggcgacgcagtgcagaagatgetgggacactgcaccttcgagectgcagagccaaaggccgecaagaacacctacacagecga
geggtttatctggctgacaaagetgaacaatctgagaatectggagecagggatccgagaggccactgaccgacacagagagggccaccctgatggatgagecttaccggaa
gtctaagctgacatatgcccaggecagaaagetgetgggectggaggacaccgecttctttaagggectgagatacggcaaggataatgecgaggectccacactgatggag
atgaaggcctatcacgecatctctcgegecctggagaaggagggectgaaggacaagaagteccccctgaacctgagetecgagetgcaggatgagateggecaccgecttct
ctctgtttaagaccgacgaggatatcacaggccgectgaaggacagggtgcagectgagatcectggaggcecctgctgaagcacatctctttcgataagtttgtgcagatcage
ctgaaggccctgagaaggategtgecactgatggagcagggcaageggtacgacgaggectgegecgagatctacggcgatcactatggcaagaagaacacagaggaga
agatctatctgccccctatccctgecgacgagatcagaaatectgtggtgctgagggccctgtcccaggcaagaaaagtgatcaacggagtggtgcgecggtacggatetceca
gcccggatccacatcgagaccgecagagaagtgggcaagagettcaaggaccggaaggagatcgagaagagacaggaggagaatcgcaaggategggagaaggecgec
gccaagtttagggagtacttcecctaacttigtgggcgagecaaagtctaaggacatectgaagetgegectgtacgagecagecageacggcaagtgtetgtatageggcaagg
agatcaatctggtgcggctgaacgagaagggctatgtggagatcgatcacgecctgectttctccagaacctgggacgattcttttaacaataaggtgctggtgctgggcageg
agaaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccagggagtggcaggagttcaaggeccgegtggagacctctagatttcccagga
gcaagaagcagcggatcctgctgcagaagttcgacgaggatggctttaaggagtgcaacctgaatgacaccagatacgtgaaccggttectgtgccagtttgtggecgatcea
catcctgctgaccggcaagggcaagagaagggtgttcgectctaatggccagatcacaaacctgetgaggggattttggggactgaggaaggtgcgggcagagaatgacag
acaccacgcactggatgcagtggtggtggcatgcagcaccgtggcaatgcagcagaagatcacaagattcgtgaggtataaggagatgaacgectttgacggcaagaccat
cgataaggagacaggcaaggtgctgcaccagaagacccacticccccagecttgggagtictttgeccaggaagtgatgatcegggtgticggcaagecagacggeaagect
gagtttgaggaggccgataccccagagaagetgaggacactgetggcagagaagetgtctagcaggccagaggcagtgcacgagtacgtgaccccactgttcgtgtccagg
gcacccaatcggaagatgtctggcgeccacaaggacacactgagaagegecaagaggtttgtgaagcacaacgagaagatcteccgtgaagagagtgtggctgaccgagat
caagctggccgatctggagaacatggtgaattacaagaacggcagggagatcgagetgtatgaggecctgaaggcaaggetggaggectacggaggaaatgecaageagg
ccttcgacccaaaggataaccccttttataagaagggaggacagetggtgaaggccgtgcgggtggagaagacccaggagageggegtgctgctgaataagaagaacgec
tacacaatcgccgacaatggegatatggtgagagtggacgtgttctgtaaggtggataagaagggcaagaatcagtactttategtgectatctatgectggecaggtggecga
gaacatcctgccagacatcgattgcaagggctacagaatcgacgatagetatacattcetgtttttccctgcacaagtatgacctgatcgecttccagaaggatgagaagtccaa
ggtggagtttgcctactatatcaattgegactcctctaacggeaggtictacctggectggcacgataagggcagcaaggageageagtttcgeatctccacccagaatetggt
gctgatccagaagtatcaggtgaacgagctgggcaaggagatcaggecatgtcggetgaagaagegeccacccgtgegggaggataaaagaaccgecgacggcagegaa
ttcgagcccaagaagaagaggaaagtc




Nme2Cas9 (E932R): BPSV40-NLS, Nme2Cas9, Linkers

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLDIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGDSLAMARRLARSVRR
LTRRRAHRLLRARRLLKREGVLQAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSQRKNEGETADKELGALLKG
VANNAHALQTGDFRTPAELALNKFEKESGHIRNOQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAV
QKMLGHCTFEPAEPKAAKNTYTAERFIWLTKLNNLRILEQGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNA
EASTLMEMKAYHAISRALEKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISFDKFVQISLKALRRIVPLMEQ
GKRYDEACAEIYGDHYGKKNTEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDR
EKAAAKFREYFPNFVGEPKSKDILKLRLYEQOHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSFENNKVLVLGSENQNKGNQTPYE
YENGKDNSREWQEFKARVETSRFPRSKKQRILLOKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWG
LRKVRAENDRHHALDAVVVACSTVAMQQKITRFVRYKEMNAFDGKTIDKETGKVLHQKTHFPQPWEFFAQEVMIRVFGKPDGKPEFEE
ADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRKMSGAHKDTLRSAKRFVKHNEKISVKRVWLTEIKLADLENMVNYKNGREIELYEA
LKARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKTQRSGVLLNKKNAYTIADNGDMVRVDVFCKVDKKGKNQYFIVPIYAWQVA
ENILPDIDCKGYRIDDSYTFCFSLHKYDLIAFQKDEKSKVEFAYYINCDSSNGRFYLAWHDKGSKEQQFRISTONLVLIQKYQVNELGKEIRPC
RLKKRPPVREDKRTADGSEFEPKKKRKV

Atgaaacggacagccgacggaagegagttcgagtcaccaaagaagaageggaaagtcgaagatatggecgectticaagectaacccaatcaattacatectgggactgga
catcggaatcgcatccgtgggatgggctatggtggagatcgacgaggaggagaatectatccggetgategatctgggcgtgagagtgtitgagagggccgaggtgccaaag
accggcgattctctggctatggcccggagactggcacggagegtgaggcgectgacacggagaagggcacacaggctgetgagggcacgecggetgctgaagagagaggg
cgtgctgcaggcagcagacttcgatgagaatggectgatcaagagectgccaaacaccccctggcagetgagagcagecgecctggacaggaagetgacaccactggagtg
gtctgccgtgctgetgecacctgatcaagcaccgeggcetacctgagecageggaagaacgagggagagacagcagacaaggagetgggcgecctgetgaagggagtggeca
acaatgcccacgecctgecagaccggegatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggecacatcagaaaccagaggggegactatagec
acaccttctcccgcaaggatctgecaggecgagetgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggectgaaggagggaatcgagaccect
gctgatgacacagaggcectgecectgtccggegacgcagtgcagaagatgetgggacactgeaccticgagectgcagagecaaaggecgecaagaacacctacacagecga
geggtttatctggctgacaaagetgaacaatctgagaatectggagecagggatccgagaggccactgaccgacacagagagggccaccctgatggatgagecttaccggaa
gtctaagctgacatatgcccaggeccagaaagetgetgggectggaggacaccgcecttctttaagggectgagatacggcaaggataatgecgaggcecteccacactgatggag
atgaaggcctatcacgccatctctcgegecctggagaaggagggcctgaaggacaagaagtceccccctgaacctgagetccgagetgcaggatgagatcggeaccgecttcet
ctctgtttaagaccgacgaggatatcacaggccgectgaaggacagggtgcagectgagatectggaggecctgetgaageacatctcetttcgataagtttgtgcagatcage
ctgaaggccctgagaaggatcgtgecactgatggagcagggcaageggtacgacgaggectgegecgagatctacggegatcactatggcaagaagaacacagaggaga
agatctatctgccccctatccctgecgacgagatcagaaatectgtggtgctgagggecctgtcccaggcaagaaaagtgatcaacggagtggtgcgecggtacggatcteca
gceecggatccacatcgagaccgecagagaagtgggcaagagettcaaggaccggaaggagatcgagaagagacaggaggagaatcgcaaggatcgggagaaggecgec
gccaagtttagggagtacttccctaacttigtgggcgagccaaagtctaaggacatectgaagetgegectgtacgagecagcageacggcaagigtctgtatageggcaagg
agatcaatctggtgcggctgaacgagaagggctatgtggagatcgatcacgecctgcectttctccagaacctgggacgattcttttaacaataaggtgctggtgctgggcageg
agaaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccagggagtggcaggagttcaaggeccgegtggagacctctagatttcccagga
gcaagaagcagcggatcctgctgcagaagttcgacgaggatggctttaaggagtgcaacctgaatgacaccagatacgtgaaccggttectgtgccagtttgtggecgatcea
catcctgctgaccggcaagggcaagagaagggtgticgectctaatggecagatcacaaacctgetgaggggatttiggggactgaggaaggtgcgggcagagaatgacag
acaccacgcactggatgcagtggtggtggcatgcagcaccgtggcaatgcagcagaagatcacaagattcgtgaggtataaggagatgaacgectttgacggcaagaccat
cgataaggagacaggcaaggtgctgcaccagaagacccacttcccccagecttgggagtictttgeccaggaagtgatgatcegggtgttcggcaagecagacggcaagect
gagtttgaggaggccgataccccagagaagcetgaggacactgetggcagagaagetgtctagcaggecagaggcagtgcacgagtacgtgacccecactgttegtgtccagg
gcacccaatcggaagatgtctggegeccacaaggacacactgagaagegecaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggetgaccgagat
caagctggccgatctggagaacatggtgaattacaagaacggcagggagatcgagetgtatgaggecctgaaggcaaggetggaggectacggaggaaatgecaageagg
ccttcgacccaaaggataaccccttttataagaagggaggacagetggtgaaggccgtgegggtggagaagacccagCGTageggegtgctgetgaataagaagaacgec
tacacaatcgccgacaatggcegatatggtgagagtggacgtgtictgtaaggtggataagaagggcaagaatcagtactttatcgtgectatctatgectggecaggtggecga
gaacatcctgccagacatcgattgcaagggctacagaatcgacgatagetatacattetgtttttccctgcacaagtatgacctgatcgecttccagaaggatgagaagtccaa
ggtggagtttgcctactatatcaattgegactectctaacggeaggtictacctggectggcacgataagggcagcaaggageageagtttcgeatctccacccagaatetggt
gctgatccagaagtatcaggtgaacgagetgggcaaggagatcaggecatgteggctgaagaagegeccaccegtgcgggaggataaaagaaccgecgacggcagegaa
ttcgagcccaagaagaagaggaaagtc




Nme2Cas9 (D56R): BPSV40-NLS, Nme2Cas9, Linkers

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLDIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGRSLAMARRLARSVRR
LTRRRAHRLLRARRLLKREGVLQAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSQRKNEGETADKELGALLKG
VANNAHALQTGDFRTPAELALNKFEKESGHIRNOQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAV
QKMLGHCTFEPAEPKAAKNTYTAERFIWLTKLNNLRILEQGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNA
EASTLMEMKAYHAISRALEKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISFDKFVQISLKALRRIVPLMEQ
GKRYDEACAEIYGDHYGKKNTEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDR
EKAAAKFREYFPNFVGEPKSKDILKLRLYEQOHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSFENNKVLVLGSENQNKGNQTPYE
YENGKDNSREWQEFKARVETSRFPRSKKQRILLOKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWG
LRKVRAENDRHHALDAVVVACSTVAMQQKITRFVRYKEMNAFDGKTIDKETGKVLHQKTHFPQPWEFFAQEVMIRVFGKPDGKPEFEE
ADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRKMSGAHKDTLRSAKRFVKHNEKISVKRVWLTEIKLADLENMVNYKNGREIELYEA
LKARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKTQESGVLLNKKNAYTIADNGDMVRVDVFCKVDKKGKNQYFIVPIYAWQVA
ENILPDIDCKGYRIDDSYTFCFSLHKYDLIAFQKDEKSKVEFAYYINCDSSNGRFYLAWHDKGSKEQQFRISTONLVLIQKYQVNELGKEIRPC
RLKKRPPVREDKRTADGSEFEPKKKRKV

Atgaaacggacagccgacggaagegagttcgagtcaccaaagaagaageggaaagtcgaagatatggecgectticaagectaacccaatcaattacatectgggactgga
catcggaatcgcatccgtgggatgggctatggtggagatcgacgaggaggagaatectatccggetgategatctgggcgtgagagtgtitgagagggccgaggtgccaaag
accggcCGTtcetctggctatggeccggagactggeacggagegtgaggegectgacacggagaagggcacacaggcetgetgagggcacgecggetgetgaagagagagg
gegtgetgcaggcagcagacttcgatgagaatggectgatcaagagectgecaaacaccccctggcagetgagagcagecgecctggacaggaagetgacaccactggagt
ggtctgeegtgctgcetgecacctgatcaagcaccgeggcetacctgagecageggaagaacgagggagagacagcagacaaggagetgggegecctgetgaagggagtggcec
aacaatgcccacgecctgcagaccggegatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggecacatcagaaaccagaggggcegactatage
cacaccttctcccgcaaggatctgcaggecgagetgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggectgaaggagggaatcgagacce
ctgctgatgacacagaggcectgecctgtccggegacgcagtgcagaagatgetgggacactgecaccttcgagectgcagagecaaaggecgecaagaacacctacacagec
gagcggtttatctggctgacaaagcetgaacaatctgagaatcctggagcagggatccgagaggecactgaccgacacagagagggecaccctgatggatgagecttaccgg
aagtctaagctgacatatgcccaggccagaaagetgetgggcctggaggacaccgcecttctttaagggectgagatacggcaaggataatgecgaggectccacactgatgg
agatgaaggcctatcacgccatctctcgegecctggagaaggagggectgaaggacaagaagteccecctgaacctgagetccgagetgcaggatgagatcggcaccgectt
ctctctgtttaagaccgacgaggatatcacaggcecgectgaaggacagggtgcagectgagatectggaggccctgctgaageacatcetetttcgataagtttgtgcagatecag
cctgaaggccctgagaaggatcgtgecactgatggagcagggcaageggtacgacgaggectgegecgagatctacggegatcactatggcaagaagaacacagaggag
aagatctatctgecccctatccctgecgacgagatcagaaatectgtggtgctgagggecctgtcccaggcaagaaaagtgatcaacggagtggtgegecggtacggatcetec
agcccggatccacatcgagaccgecagagaagtgggcaagagettcaaggaccggaaggagatcgagaagagacaggaggagaatcgcaaggatcgggagaaggecge
cgccaagtttagggagtacttccctaactttgtgggcgagecaaagtctaaggacatectgaagetgegectgtacgagcagcageacggcaagigtctgtatageggcaagg
agatcaatctggtgcggctgaacgagaagggctatgtggagatcgatcacgecctgcectttctccagaacctgggacgattcttttaacaataaggtgctggtgctgggcageg
agaaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccagggagtggcaggagttcaaggeccgegtggagacctctagatttcccagga
gcaagaagcagcggatcctgctgcagaagttcgacgaggatggctttaaggagtgcaacctgaatgacaccagatacgtgaaccggttectgtgccagtttgtggecgatcea
catcctgctgaccggcaagggcaagagaagggtgticgectctaatggecagatcacaaacctgetgaggggatttiggggactgaggaaggtgcgggcagagaatgacag
acaccacgcactggatgcagtggtggtggcatgcagcaccgtggcaatgcagcagaagatcacaagattcgtgaggtataaggagatgaacgectttgacggcaagaccat
cgataaggagacaggcaaggtgctgcaccagaagacccacttcccccagecttgggagtictttgeccaggaagtgatgatcegggtgttcggcaagecagacggcaagect
gagtttgaggaggccgataccccagagaagcetgaggacactgetggcagagaagetgtctagcaggecagaggcagtgcacgagtacgtgacccecactgttegtgtccagg
gcacccaatcggaagatgtctggegeccacaaggacacactgagaagegecaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggetgaccgagat
caagctggccgatctggagaacatggtgaattacaagaacggcagggagatcgagetgtatgaggecctgaaggcaaggetggaggectacggaggaaatgecaageagg
ccttcgacccaaaggataaccccttttataagaagggaggacagetggtgaaggccgtgegggtggagaagacccaggagageggegtgctgctgaataagaagaacgec
tacacaatcgccgacaatggcegatatggtgagagtggacgtgtictgtaaggtggataagaagggcaagaatcagtactttatcgtgectatctatgectggecaggtggecga
gaacatcctgccagacatcgattgcaagggctacagaatcgacgatagetatacattetgtttttccctgcacaagtatgacctgatcgecttccagaaggatgagaagtccaa
ggtggagtttgcctactatatcaattgegactectctaacggeaggtictacctggectggcacgataagggcagcaaggageageagtttcgeatctccacccagaatetggt
gctgatccagaagtatcaggtgaacgagetgggcaaggagatcaggecatgteggctgaagaagegeccaccegtgcgggaggataaaagaaccgecgacggcagegaa
ttcgagcccaagaagaagaggaaagtc




Nme25muCas9 (WT): BPSV40-NLS, Nme2Cas9 — delta PID, SmuCas9 PID, Linkers

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLDIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGDSLAMARRLARSVRR
LTRRRAHRLLRARRLLKREGVLQAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSQRKNEGETADKELGALLKG
VANNAHALQTGDFRTPAELALNKFEKESGHIRNOQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAV
QKMLGHCTFEPAEPKAAKNTYTAERFIWLTKLNNLRILEQGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNA
EASTLMEMKAYHAISRALEKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISFDKFVQISLKALRRIVPLMEQ
GKRYDEACAEIYGDHYGKKNTEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDR
EKAAAKFREYFPNFVGEPKSKDILKLRLYEQOQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSFNNKVLVLGSENQNKGNQTPYE
YENGKDNSREWQEFKARVETSRFPRSKKQRILLQKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWG
LRKVRAENDRHHALDAVVVACSTVAMQQKITRFVRYKEMNAFDGKTIDKETGKVLHQKTHFPQPWEFFAQEVMIRVFGKPDGKPEFEE
ADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRKMSGAHKDTLRSAKRFVKHNEKISVKRVWLTEIKLADLENMVNYKNGREIELYEA
LKARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKTQESGVLLNKKNAYTIADNATMVRVDVYTKAGKNYLVPVYVWQVAQGILP
NRAVTSGKSEADWNDLIDESFEFKFSLSRGDLVEMISNKGRIFGYYNGLDRANGSIGIREHDLEKSKGKDGVHRVGVKTATAFNKYHVDPLG
KEIHRCSSEPRPTLKIKSKKEDKRTADGSEFEPKKKRKV

atgaaacggacagccgacggaagegagticgagtcaccaaagaagaageggaaagtcgaagatatggecgecttcaagectaacccaatcaattacatectgggactgga
catcggaatcgcatccgtgggatgggctatggtggagatcgacgaggaggagaatectatccggetgategatctgggcgtgagagtgtitgagagggccgaggtgccaaag
accggcgattctctggctatggcccggagactggcacggagegtgaggcgectgacacggagaagggcacacaggctgetgagggcacgecggetgctgaagagagaggg
cgtgctgcaggcagcagacttcgatgagaatggectgatcaagagectgccaaacaccccctggcagetgagagcagecgecctggacaggaagetgacaccactggagtg
gtctgccgtgctgetgecacctgatcaagcaccgeggcetacctgagecageggaagaacgagggagagacagcagacaaggagetgggcgecctgetgaagggagtggeca
acaatgcccacgecctgecagaccggegatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggecacatcagaaaccagaggggegactatagec
acaccttctcccgcaaggatctgecaggecgagetgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggectgaaggagggaatcgagaccect
gctgatgacacagaggcectgecectgtccggegacgcagtgcagaagatgetgggacactgeaccticgagectgcagagecaaaggecgecaagaacacctacacagecga
geggtttatctggctgacaaagetgaacaatctgagaatectggagecagggatccgagaggccactgaccgacacagagagggccaccctgatggatgagecttaccggaa
gtctaagctgacatatgcccaggeccagaaagetgetgggectggaggacaccgcecttctttaagggectgagatacggcaaggataatgecgaggcecteccacactgatggag
atgaaggcctatcacgccatctctcgegecctggagaaggagggcctgaaggacaagaagtceccccctgaacctgagetccgagetgcaggatgagatcggeaccgecttcet
ctctgtttaagaccgacgaggatatcacaggccgectgaaggacagggtgcagectgagatectggaggecctgetgaageacatctcetttcgataagtttgtgcagatcage
ctgaaggccctgagaaggatcgtgecactgatggagcagggcaageggtacgacgaggectgegecgagatctacggegatcactatggcaagaagaacacagaggaga
agatctatctgccccctatccctgecgacgagatcagaaatectgtggtgctgagggecctgtcccaggcaagaaaagtgatcaacggagtggtgcgecggtacggatcteca
gceecggatccacatcgagaccgecagagaagtgggcaagagettcaaggaccggaaggagatcgagaagagacaggaggagaatcgcaaggatcgggagaaggecgec
gccaagtttagggagtacttccctaacttigtgggcgagccaaagtctaaggacatectgaagetgegectgtacgagecagcageacggcaagigtctgtatageggcaagg
agatcaatctggtgcggctgaacgagaagggctatgtggagatcgatcacgecctgcectttctccagaacctgggacgattcttttaacaataaggtgctggtgctgggcageg
agaaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccagggagtggcaggagttcaaggeccgegtggagacctctagatttcccagga
gcaagaagcagcggatcctgctgcagaagttcgacgaggatggctttaaggagtgcaacctgaatgacaccagatacgtgaaccggttectgtgccagtttgtggecgatcea
catcctgctgaccggcaagggcaagagaagggtgticgectctaatggecagatcacaaacctgetgaggggatttiggggactgaggaaggtgcgggcagagaatgacag
acaccacgcactggatgcagtggtggtggcatgcagcaccgtggcaatgcagcagaagatcacaagattcgtgaggtataaggagatgaacgectttgacggcaagaccat
cgataaggagacaggcaaggtgctgcaccagaagacccacttcccccagecttgggagtictttgeccaggaagtgatgatcegggtgttcggcaagecagacggcaagect
gagtttgaggaggccgataccccagagaagcetgaggacactgetggcagagaagetgtctagcaggecagaggcagtgcacgagtacgtgacccecactgttegtgtccagg
gcacccaatcggaagatgtctggegeccacaaggacacactgagaagegecaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggetgaccgagat
caagctggccgatctggagaacatggtgaattacaagaacggcagggagatcgagetgtatgaggecctgaaggcaaggetggaggectacggaggaaatgecaageagg
ccttcgacccaaaggataaccccttttataagaagggaggacagetggtgaaggccgtgegggtggagaagacccaggagageggegtgctgctgaataagaagaacgec
tacacaatcgccgacaacgccaccatggtgcgggtggacgtgtacaccaaggecggcaagaactacctggttcctgtgtacgtgtggcaggtggcccagggcatcttaccca
accgcegecgtgaccageggcaagtccgaggcetgactgggacctgatcgatgagagettcgagttcaagtictctetgtecccggggagatctcgtggaaatgatctccaacaag
ggcagaatcttcggctactacaacggectggacagagcecaacggctctattggaattagagagcacgacctagagaagagcaagggcaaagacggegtgcatagagtggg
agtgaaaacagctacagcatttaacaagtaccacgtggatcccctgggcaaagagatccacagatgcagcagegaacccagacctacactgaaaatcaagtctaagaagg
aggataaaagaaccgccgacggeagegaatticgageccaagaagaagaggaaagtc




Nme25m™uCas9 (E932R): BPSV40-NLS, Nme2Cas9 — delta PID, SmuCas9 PID, Linkers

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLDIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGDSLAMARRLARSVRR
LTRRRAHRLLRARRLLKREGVLQAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSQRKNEGETADKELGALLKG
VANNAHALQTGDFRTPAELALNKFEKESGHIRNOQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAV
QKMLGHCTFEPAEPKAAKNTYTAERFIWLTKLNNLRILEQGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNA
EASTLMEMKAYHAISRALEKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISFDKFVQISLKALRRIVPLMEQ
GKRYDEACAEIYGDHYGKKNTEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDR
EKAAAKFREYFPNFVGEPKSKDILKLRLYEQOQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSFNNKVLVLGSENQNKGNQTPYE
YENGKDNSREWQEFKARVETSRFPRSKKQRILLQKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWG
LRKVRAENDRHHALDAVVVACSTVAMQQKITRFVRYKEMNAFDGKTIDKETGKVLHQKTHFPQPWEFFAQEVMIRVFGKPDGKPEFEE
ADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRKMSGAHKDTLRSAKRFVKHNEKISVKRVWLTEIKLADLENMVNYKNGREIELYEA
LKARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKTQRSGVLLNKKNAYTIADNATMVRVDVYTKAGKNYLVPVYVWQVAQGILP
NRAVTSGKSEADWNDLIDESFEFKFSLSRGDLVEMISNKGRIFGYYNGLDRANGSIGIREHDLEKSKGKDGVHRVGVKTATAFNKYHVDPLG
KEIHRCSSEPRPTLKIKSKKEDKRTADGSEFEPKKKRKV

atgaaacggacagccgacggaagegagticgagtcaccaaagaagaageggaaagtcgaagatatggecgecttcaagectaacccaatcaattacatectgggactgga
catcggaatcgcatccgtgggatgggctatggtggagatcgacgaggaggagaatectatccggetgategatctgggcgtgagagtgtitgagagggccgaggtgccaaag
accggcgattctctggctatggcccggagactggcacggagegtgaggcgectgacacggagaagggcacacaggctgetgagggcacgecggetgctgaagagagaggg
cgtgctgcaggcagcagacttcgatgagaatggectgatcaagagectgccaaacaccccctggcagetgagagcagecgecctggacaggaagetgacaccactggagtg
gtctgccgtgctgetgecacctgatcaagcaccgeggcetacctgagecageggaagaacgagggagagacagcagacaaggagetgggcgecctgetgaagggagtggeca
acaatgcccacgecctgecagaccggegatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggecacatcagaaaccagaggggegactatagec
acaccttctcccgcaaggatctgecaggecgagetgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggectgaaggagggaatcgagaccect
gctgatgacacagaggcectgecectgtccggegacgcagtgcagaagatgetgggacactgeaccticgagectgcagagecaaaggecgecaagaacacctacacagecga
geggtttatctggctgacaaagetgaacaatctgagaatectggagecagggatccgagaggccactgaccgacacagagagggccaccctgatggatgagecttaccggaa
gtctaagctgacatatgcccaggeccagaaagetgetgggectggaggacaccgcecttctttaagggectgagatacggcaaggataatgecgaggcecteccacactgatggag
atgaaggcctatcacgccatctctcgegecctggagaaggagggcctgaaggacaagaagtceccccctgaacctgagetccgagetgcaggatgagatcggeaccgecttcet
ctctgtttaagaccgacgaggatatcacaggccgectgaaggacagggtgcagectgagatectggaggecctgetgaageacatctcetttcgataagtttgtgcagatcage
ctgaaggccctgagaaggatcgtgecactgatggagcagggcaageggtacgacgaggectgegecgagatctacggegatcactatggcaagaagaacacagaggaga
agatctatctgccccctatccctgecgacgagatcagaaatectgtggtgctgagggecctgtcccaggcaagaaaagtgatcaacggagtggtgcgecggtacggatcteca
gceecggatccacatcgagaccgecagagaagtgggcaagagettcaaggaccggaaggagatcgagaagagacaggaggagaatcgcaaggatcgggagaaggecgec
gccaagtttagggagtacttccctaacttigtgggcgagccaaagtctaaggacatectgaagetgegectgtacgagecagcageacggcaagigtctgtatageggcaagg
agatcaatctggtgcggctgaacgagaagggctatgtggagatcgatcacgecctgcectttctccagaacctgggacgattcttttaacaataaggtgctggtgctgggcageg
agaaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccagggagtggcaggagttcaaggeccgegtggagacctctagatttcccagga
gcaagaagcagcggatcctgctgcagaagttcgacgaggatggctttaaggagtgcaacctgaatgacaccagatacgtgaaccggttectgtgccagtttgtggecgatcea
catcctgctgaccggcaagggcaagagaagggtgticgectctaatggecagatcacaaacctgetgaggggatttiggggactgaggaaggtgcgggcagagaatgacag
acaccacgcactggatgcagtggtggtggcatgcagcaccgtggcaatgcagcagaagatcacaagattcgtgaggtataaggagatgaacgectttgacggcaagaccat
cgataaggagacaggcaaggtgctgcaccagaagacccacttcccccagecttgggagtictttgeccaggaagtgatgatcegggtgttcggcaagecagacggcaagect
gagtttgaggaggccgataccccagagaagcetgaggacactgetggcagagaagetgtctagcaggecagaggcagtgcacgagtacgtgacccecactgttegtgtccagg
gcacccaatcggaagatgtctggegeccacaaggacacactgagaagegecaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggetgaccgagat
caagctggccgatctggagaacatggtgaattacaagaacggcagggagatcgagetgtatgaggecctgaaggcaaggetggaggectacggaggaaatgecaageagg
ccttcgacccaaaggataaccccttttataagaagggaggacagetggtgaaggccgtgegggtggagaagacccagCGTageggegtgctgetgaataagaagaacgec
tacacaatcgccgacaacgccaccatggtgcgggtggacgtgtacaccaaggecggcaagaactacctggttcctgtgtacgtgtggcaggtggcccagggcatcttaccca
accgcegecgtgaccageggcaagtccgaggcetgactgggacctgatcgatgagagettcgagttcaagtictctetgtecccggggagatctcgtggaaatgatctccaacaag
ggcagaatcttcggctactacaacggectggacagagcecaacggctctattggaattagagagcacgacctagagaagagcaagggcaaagacggegtgcatagagtggg
agtgaaaacagctacagcatttaacaagtaccacgtggatcccctgggcaaagagatccacagatgcagcagegaacccagacctacactgaaaatcaagtctaagaagg
aggataaaagaaccgccgacggeagegaatticgageccaagaagaagaggaaagtc




Nme25m™uCas9 (D56R): BPSV40-NLS, Nme2Cas9 — delta PID, SmuCas9 PID, Linkers

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLDIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGRSLAMARRLARSVRR
LTRRRAHRLLRARRLLKREGVLQAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSQRKNEGETADKELGALLKG
VANNAHALQTGDFRTPAELALNKFEKESGHIRNOQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAV
QKMLGHCTFEPAEPKAAKNTYTAERFIWLTKLNNLRILEQGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNA
EASTLMEMKAYHAISRALEKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISFDKFVQISLKALRRIVPLMEQ
GKRYDEACAEIYGDHYGKKNTEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDR
EKAAAKFREYFPNFVGEPKSKDILKLRLYEQOQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSFNNKVLVLGSENQNKGNQTPYE
YENGKDNSREWQEFKARVETSRFPRSKKQRILLQKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWG
LRKVRAENDRHHALDAVVVACSTVAMQQKITRFVRYKEMNAFDGKTIDKETGKVLHQKTHFPQPWEFFAQEVMIRVFGKPDGKPEFEE
ADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRKMSGAHKDTLRSAKRFVKHNEKISVKRVWLTEIKLADLENMVNYKNGREIELYEA
LKARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKTQESGVLLNKKNAYTIADNATMVRVDVYTKAGKNYLVPVYVWQVAQGILP
NRAVTSGKSEADWNDLIDESFEFKFSLSRGDLVEMISNKGRIFGYYNGLDRANGSIGIREHDLEKSKGKDGVHRVGVKTATAFNKYHVDPLG
KEIHRCSSEPRPTLKIKSKKEDKRTADGSEFEPKKKRKV

atgaaacggacagccgacggaagegagticgagtcaccaaagaagaageggaaagtcgaagatatggecgecttcaagectaacccaatcaattacatectgggactgga
catcggaatcgcatccgtgggatgggctatggtggagatcgacgaggaggagaatectatccggetgategatctgggcgtgagagtgtitgagagggccgaggtgccaaag
accggcCGTtcetctggctatggeccggagactggeacggagegtgaggegectgacacggagaagggcacacaggcetgetgagggcacgecggetgetgaagagagagg
gegtgetgcaggcagcagacttcgatgagaatggectgatcaagagectgecaaacaccccctggcagetgagagcagecgecctggacaggaagetgacaccactggagt
ggtctgeegtgctgcetgecacctgatcaagcaccgeggcetacctgagecageggaagaacgagggagagacagcagacaaggagetgggegecctgetgaagggagtggcec
aacaatgcccacgecctgcagaccggegatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggecacatcagaaaccagaggggcegactatage
cacaccttctcccgcaaggatctgcaggecgagetgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggectgaaggagggaatcgagacce
ctgctgatgacacagaggcectgecctgtccggegacgcagtgcagaagatgetgggacactgecaccttcgagectgcagagecaaaggecgecaagaacacctacacagec
gagcggtttatctggctgacaaagcetgaacaatctgagaatcctggagcagggatccgagaggecactgaccgacacagagagggecaccctgatggatgagecttaccgg
aagtctaagctgacatatgcccaggccagaaagetgetgggcctggaggacaccgcecttctttaagggectgagatacggcaaggataatgecgaggectccacactgatgg
agatgaaggcctatcacgccatctctcgegecctggagaaggagggectgaaggacaagaagteccecctgaacctgagetccgagetgcaggatgagatcggcaccgectt
ctctctgtttaagaccgacgaggatatcacaggcecgectgaaggacagggtgcagectgagatectggaggccctgctgaageacatcetetttcgataagtttgtgcagatecag
cctgaaggccctgagaaggatcgtgecactgatggagcagggcaageggtacgacgaggectgegecgagatctacggegatcactatggcaagaagaacacagaggag
aagatctatctgecccctatccctgecgacgagatcagaaatectgtggtgctgagggecctgtcccaggcaagaaaagtgatcaacggagtggtgegecggtacggatcetec
agcccggatccacatcgagaccgecagagaagtgggcaagagettcaaggaccggaaggagatcgagaagagacaggaggagaatcgcaaggatcgggagaaggecge
cgccaagtttagggagtacttccctaactttgtgggcgagecaaagtctaaggacatectgaagetgegectgtacgagcagcageacggcaagigtctgtatageggcaagg
agatcaatctggtgcggctgaacgagaagggctatgtggagatcgatcacgecctgcectttctccagaacctgggacgattcttttaacaataaggtgctggtgctgggcageg
agaaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccagggagtggcaggagttcaaggeccgegtggagacctctagatttcccagga
gcaagaagcagcggatcctgctgcagaagttcgacgaggatggctttaaggagtgcaacctgaatgacaccagatacgtgaaccggttectgtgccagtttgtggecgatcea
catcctgctgaccggcaagggcaagagaagggtgticgectctaatggecagatcacaaacctgetgaggggatttiggggactgaggaaggtgcgggcagagaatgacag
acaccacgcactggatgcagtggtggtggcatgcagcaccgtggcaatgcagcagaagatcacaagattcgtgaggtataaggagatgaacgectttgacggcaagaccat
cgataaggagacaggcaaggtgctgcaccagaagacccacttcccccagecttgggagtictttgeccaggaagtgatgatcegggtgttcggcaagecagacggcaagect
gagtttgaggaggccgataccccagagaagcetgaggacactgetggcagagaagetgtctagcaggecagaggcagtgcacgagtacgtgacccecactgttegtgtccagg
gcacccaatcggaagatgtctggegeccacaaggacacactgagaagegecaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggetgaccgagat
caagctggccgatctggagaacatggtgaattacaagaacggcagggagatcgagetgtatgaggecctgaaggcaaggetggaggectacggaggaaatgecaageagg
ccttcgacccaaaggataaccccttttataagaagggaggacagetggtgaaggccgtgegggtggagaagacccaggagageggegtgctgctgaataagaagaacgec
tacacaatcgccgacaacgccaccatggtgcgggtggacgtgtacaccaaggecggcaagaactacctggttcctgtgtacgtgtggcaggtggcccagggcatcttaccca
accgcegecgtgaccageggcaagtccgaggcetgactgggacctgatcgatgagagettcgagttcaagtictctetgtecccggggagatctcgtggaaatgatctccaacaag
ggcagaatcttcggctactacaacggectggacagagcecaacggctctattggaattagagagcacgacctagagaagagcaagggcaaagacggegtgcatagagtggg
agtgaaaacagctacagcatttaacaagtaccacgtggatcccctgggcaaagagatccacagatgcagcagegaacccagacctacactgaaaatcaagtctaagaagg
aggataaaagaaccgccgacggeagegaatticgageccaagaagaagaggaaagtc




eNme2-C.NR (vLiu): BPSV40-NLS, eNme2-C.NR, Linkers
David Liu Lab evolved Nme2Cas9 nuclease for NACN PAM targeting without alterations

MKRTADGSEFESPKKKRKVAAFKPNPINYILGLDIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGDSLAMARRLARSVRRLTRR
RAHRLLRARRLLKREGVLQAADFDENGLITSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSQRKNEGETAAKELGALLKGVAN
NAHALQTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVQKM
LGHCTLEPTEPKAAKNTYTAERFIWLTKLNNLRILEQGSERPLTDTERSTLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTL
MEMKAYHAISRALEKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISFDKFVQISLKALRRIVPLMEQGKRY
DEACAEIYGVHYGKKNTEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKAA
AKFREYFPNFVGEPKSKDILKLRLYEQQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSFNNKVLVLGSENQNKGNQTPYEYFNG
KDNSREWQEFKARVETSRFPRSKKQRILLOKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWGLRKV
RAENDRHHALDAVVVACSTVAMQQKITRFVRYKEMNAFDGKTIDKETGKVLHOQKTHFPQPWEFFAQEVMIRVFGKPDGKPEFEEADTP
EKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRKMSGAHKDTLRSAKRFVKHNEKISVKRVWLTEIKLADLENMVNYKNGREIELYEALKAR
LEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKTQKSGVLLNKKNAYTIADNGDMVRVDVFCKVDKKGKNQYFIVPIYAWQVAENIL
PDIDCKGYRIDDSYTFCFSLHKYDLIAFQKDEKSKVEFAYYINCDSSSGGFYLAWHDKGSREQRFRISTONLALIQKYQVNELGKEIRPCRLKK
RPPVRSGGSKRTADGSEFEPKKKRKYV

atgaaacggacagccgacggaagegagttcgagtcaccaaagaagaageggaaagtcacagceattcaagectaacccaatcaattacatectgggactggatateggaat
cgcatccgtgggatgggctatggtggagatcgacgaggaggagaatcectatccggetgatcgatectgggegtgagagtgtitgagagggeccgaggtgeccaaagaccggegat
tctctggctatggeccggagactggeacggagegtgaggegectgacacggagaagggcacacaggetgetgagggcacgecggetgetgaagagagagggegtgetgea
ggcagcagacttcgatgagaatggcectgatcacgagcttgccaaacaccccctggeagetgagagceagecgecctggacaggaagetgacaccactggagtggtetgeegt
gctgetgeacctgatcaagcaccgeggcetacctgagecageggaagaacgagggagagacagcagecaaggagetgggegecectgetgaagggagtggecaacaatgecc
acgccctgcagaccggcegatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggecacatcagaaaccagaggggegactatagecacaccttctc
ccgcaaggatctgcaggecgagcetgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggectgaaggagggaatcgagaccctgetgatgac
acagaggcctgccctgtccggegacgcagtgcagaagatgetggggcactgecaccctcgagectacagagecaaaggecgccaagaacacctacacagecgageggtttat
ctggctgacaaagctgaacaatctgagaatcctggagcagggatccgagaggccactgaccgacacagagaggtccaccctgatggatgagecttaccggaagtctaaact
gacatatgcccaggccagaaagctgetgggectggaggacaccgecttctttaagggectgagatacggcaaggataatgecgaggectccacactgatggagatgaagge
ctatcacgccatctctcgegecctggagaaggagggcectgaaggacaagaagtcccccctgaacctgagetccgagetgeaggatgagateggeaccgecttetetcetgttta
agaccgacgaggatatcacaggccgectgaaggacagggtgcagectgagatectggaggecectgetgaagceacatctetttcgataagtttgtgcagatcagectgaagge
cctgagaaggatcgtgccactgatggagcagggcaagceggtacgacgaggectgegecgagatctacggegttcactatggcaagaagaacacagaggagaagatctatct
gccccctatccctgecgacgagatcagaaatectgtggtgetgagggecctgtcccaggcaagaaaagtgatcaacggagtggtgegecggtacggatctccageccggatce
cacatcgagaccgccagagaagtgggcaagagcttcaaggaccggaaggagatcgagaagagacaggaggagaatcgcaaggatcgggagaaggecgecgecaagttt
agggagtacttccctaactttgtgggcgagccaaagtctaaggacatcctgaagetgegectgtacgagcagcagecacggcaagtgtctgtatageggcaaggagatcaatce
tggtgcggctgaacgagaagggctatgtggagategatcacgecctgectttctccagaacctgggacgattcttttaacaataaggtgetggtgetgggeagegagaaccag
aataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccagggagtggcaggagttcaaggeccgegtggagacctctagatttcccaggagcaagaag
cagcggatcctgetgecagaagttcgacgaggatggctttaaggagtgcaacctgaatgacaccagatacgtgaaccggttectgtgecagtttgtggecgatcacatectgcetg
accggcaagggcaagagaagggtgttcgectctaatggecagatcacaaacctgetgaggggattitggggactgaggaaggtgegggcagagaatgacagacaccacge
actggatgcagtggtggtggcatgcagcaccgtggcaatgcagcagaagatcacaagattegtgaggtataaggagatgaacgcectttgacggcaagaccatcgataagga
gacaggcaaggtgctgcaccagaagacccacttcccccagecttgggagttctttgecccaggaagtgatgatecgggtgttcggcaagecagacggcaagectgagtttgag
gaggccgataccccagagaagctgaggacactgetggcagagaagetgtctagcaggecagaggceagtgcacgagtacgtgaccecactgttegtgtccagggeacccaat
cggaagatgtctggegeccacaaggacacactgagaagegecaagaggtitgtgaagcacaacgagaagatctccgtgaagagagtgtggetgaccgagatcaagetgge
cgatctggagaacatggtgaattacaagaacggcagggagatcgagctgtatgaggecctgaaggcaaggetggaggectacggaggaaatgecaagceaggecttegacce
caaaggataaccccttttataagaagggaggacagctggtgaaggecgtgegggtggagaagacccagaagageggegtgetgetgaataagaagaacgectacacaate
gccgacaatggtgatatggtgagagtggacgtgttctgtaaggtggataagaagggcaagaatcagtactttatcgtgectatctatgectggeaggtggecgagaacatect
gccagacatcgattgcaagggctacagaatcgacgatagcetatacattcetgtttttccctgcacaagtatgacctgategecttccagaaggatgagaagtccaaggtggagtt
tgcctactatatcaattgcgactcctctageggegggttctacctggectggeacgataagggeageagggageageggtttecgeatctccacccagaatetggegetgatceca
gaagtatcaggtgaacgagctgggcaaggagatcaggccatgtcggetgaagaagegceccacccgtgeggtetggeggetcaaaaagaaccgecgacggcagegaatteg
agcccaagaagaagaggaaagtc



eNme2-C.NR (VEJS): BPSV40-NLS, eNme2-C.NR, Linkers

David Liu Lab evolved Nme2Cas9 nuclease for NACN PAM targeting with linker and nuclear localization signals in the
same framework as Nme2- and Nme25™UCas9 nucleases described in this work.

MKRTADGSEFESPKKKRKVEDAAFKPNPINYILGLDIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGDSLAMARRLARSVRRLT
RRRAHRLLRARRLLKREGVLQAADFDENGLITSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSQRKNEGETAAKELGALLKGVA
NNAHALQTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVQK
MLGHCTLEPTEPKAAKNTYTAERFIWLTKLNNLRILEQGSERPLTDTERSTLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEAS
TLMEMKAYHAISRALEKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISFDKFVQISLKALRRIVPLMEQGKR
YDEACAEIYGVHYGKKNTEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKA
AAKFREYFPNFVGEPKSKDILKLRLYEQQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSFNNKVLVLGSENQNKGNQTPYEYFN
GKDNSREWQEFKARVETSRFPRSKKQRILLOQKFDEDGFKECNLNDTRYVNRFLCOQFVADHILLTGKGKRRVFASNGQITNLLRGFWGLRK
VRAENDRHHALDAVVVACSTVAMQQKITRFVRYKEMNAFDGKTIDKETGKVLHOKTHFPQPWEFFAQEVMIRVFGKPDGKPEFEEAD
TPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRKMSGAHKDTLRSAKRFVKHNEKISVKRVWLTEIKLADLENMVNYKNGREIELYEALK
ARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKTOKSGVLLNKKNAYTIADNGDMVRVDVFCKVDKKGKNQYFIVPIYAWQVAE
NILPDIDCKGYRIDDSYTFCFSLHKYDLIAFQKDEKSKVEFAYYINCDSSSGGFYLAWHDKGSREQRFRISTONLALIOKYQVNELGKEIRPCR
LKKRPPVREDKRTADGSEFEPKKKRKV

atgaaacggacagccgacggaagegagttcgagtcaccaaagaagaagceggaaagtcgaagatacageattcaagectaacccaatcaattacatectgggactggatat
cggaatcgcatcegtgggatgggctatggtggagatcgacgaggaggagaatectatecggetgatcgatctgggegtgagagtgtttgagagggecgaggtgeccaaagac
cggcegattctctggetatggeccggagactggcacggagegtgaggegectgacacggagaagggcacacaggetgetgagggeacgecggetgetgaagagagagggeg
tgctgcaggcagcagacttcgatgagaatggectgatcacgagcettgccaaacaccccctggeagetgagagcagecgecctggacaggaagetgacaccactggagtggt
ctgcegtgetgetgecacctgatcaagceaccgeggetacctgagecageggaagaacgagggagagacagcagecaaggagetgggegeectgetgaagggagtggecaac
aatgcccacgccctgcagaccggegatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggccacatcagaaaccagaggggcegactatagecac
accttctcccgcaaggatctgcaggecgagetgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggectgaaggagggaatcgagaccctge
tgatgacacagaggcctgccctgtccggcgacgcagtgcagaagatgetggggcactgcaccctcgagectacagageccaaaggecgecaagaacacctacacagecgag
cggtttatctggctgacaaagctgaacaatctgagaatcctggageagggatccgagaggecactgaccgacacagagaggtccaccctgatggatgagecttaccggaagt
ctaaactgacatatgcccaggccagaaagctgetgggectggaggacaccgecttctttaagggectgagatacggcaaggataatgecgaggectccacactgatggagat
gaaggcctatcacgccatctctegegecctggagaaggagggcectgaaggacaagaagtcccecectgaacctgagetccgagetgecaggatgagateggeaccgecttctct
ctgtttaagaccgacgaggatatcacaggccgcctgaaggacagggtgcagectgagatectggaggecctgetgaageacatctctttcgataagtttgtgcagatcagect
gaaggccctgagaaggatcgtgccactgatggagcagggcaagceggtacgacgaggectgegecgagatctacggegttcactatggcaagaagaacacagaggagaag
atctatctgccccctatcectgecgacgagatcagaaatectgtggtgetgagggecctgtcccaggcaagaaaagtgatcaacggagtggtgegecggtacggatctecage
ccggatccacatcgagaccgccagagaagtgggcaagagcettcaaggaccggaaggagatcgagaagagacaggaggagaatcgcaaggategggagaaggeegecge
caagtttagggagtacttccctaactttgtgggcgagecaaagtctaaggacatcctgaagetgegectgtacgagcageageacggcaagtgtctgtatageggcaaggag
atcaatctggtgcggctgaacgagaagggctatgtggagatcgatcacgecctgectttctccagaacctgggacgattcttttaacaataaggtgetggtgetgggeagegag
aaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccagggagtggeaggagttcaaggeccgegtggagacctctagatttcccaggage
aagaagcagcggatcctgectgcagaagttcgacgaggatggctttaaggagtgcaacctgaatgacaccagatacgtgaaccggttcctgtgecagttigtggecgatcacat
cctgctgaccggcaagggcaagagaagggtgttcgectctaatggecagatcacaaacctgetgaggggattttggggactgaggaaggtgegggeagagaatgacagaca
ccacgcactggatgcagtggtggtggcatgcagcaccgtggcaatgcagcagaagatcacaagattcgtgaggtataaggagatgaacgectttgacggcaagaccatega
taaggagacaggcaaggtgctgcaccagaagacccacttcccccagecttgggagttctttgeccaggaagtgatgatcegggtgttcggcaagecagacggcaagectgag
tttgaggaggccgataccccagagaagetgaggacactgetggeagagaagetgtctagcaggecagaggeagtgeacgagtacgtgaccccactgttegtgtccagggea
cccaatcggaagatgtctggegeccacaaggacacactgagaagegccaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggctgaccgagatcaa
gctggecgatctggagaacatggtgaattacaagaacggeagggagatcgagetgtatgaggecctgaaggcaaggetggaggectacggaggaaatgecaageaggect
tcgacccaaaggataaccccttttataagaagggaggacagcetggtgaaggecgtgegggtggagaagacccagaagageggegtgetgetgaataagaagaacgectac
acaatcgccgacaatggtgatatggtgagagtggacgtgttctgtaaggtggataagaagggcaagaatcagtactttatcgtgectatctatgectggcaggtggecgagaa
catcctgccagacatcgattgcaagggctacagaatcgacgatagctatacattctgtttttccctgecacaagtatgacctgategecttccagaaggatgagaagtccaaggt
ggagtttgcctactatatcaattgegactcctctageggegggttctacctggectggcacgataagggeageagggageageggtttcgeatcteccacccagaatetggegcet
gatccagaagtatcaggtgaacgagctgggcaaggagatcaggecatgtcggetgaagaagegeccaccegtgegggaggataaaagaaccgecgacggceagegaatte
gagcccaagaagaagaggaaagtc



Nme2-ABE8e-il_linker10 (WT): BPSV40-NLS, nNme2Cas9, TadA8e, Linkers

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLAIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGDSLAMARRLARSVRRLTRR
RAHRLLRARRLLKREGVLOAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSORKNEGETADKELGALLKGVANNAHAL
QTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVQKMLGHCTFEPAE
PKAAKNTYTAERFIWLTKLNNLRILEQSGGSGGSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAH
AEIMALRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNYPGMNHRVEITEGILADECAALLCDFYR
MPRQVFENAQKKAQSSINETPGTSESATGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAISR
ALEKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISEFDKFVQISLKALRRIVPLMEQGKRYDEACAEIYGDHYGKKN
TEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKAAAKFREYFPNFVGEPKSKDILKL
RLYEQQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSFNNKVLVLGSENONKGNQTPYEYFNGKDNSREWQEFKARVETSRFPRSKK
QRILLOKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWGLRKVRAENDRHHALDAVVVACSTVAMQQKIT
RFVRYKEMNAFDGKTIDKETGKVLHOKTHFPQPWEFFAQEVMIRVFGKPDGKPEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRK
MSGAHKDTLRSAKRFVKHNEKISVKRVWLTEIKLADLENMVNYKNGREIELYEALKARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKT
QESGVLLNKKNAYTIADNGDMVRVDVFCKVDKKGKNQYFIVPIYAWQVAENILPDIDCKGYRIDDSYTFCFSLHKYDLIAFQKDEKSKVEFAYYIN
CDSSNGRFYLAWHDKGSKEQQFRISTONLVLIQKYQVNELGKEIRPCRLKKRPPVREDKRTADGSEFEPKKKRKV

atgaaacggacagccgacggaagcegagttcgagtcaccaaagaagaagcggaaagtcgaagatatggecgecttcaagectaacccaatcaattacatectgggactggecateg

ttctctggctatggcccggagactggcacggagcgtgaggcgcctga cacggagaagggcacacaggctgctgagggcacgccggctgctgaagagagagggcgtgctgcaggc

agcagacttcgatgagaatggcctgatcaagagectgecaaacaccecctggcagetgagageagecgecctggacaggaagetgacaccactggagtggtetgecgtgctgctg
cacctgatcaagcaccgeggctacctgagecageggaagaacgagggagagacagcagacaaggagetgggegecctgetgaagggagtggccaacaatgeccacgecctgea
gaccggcgatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggecacatcagaaaccagaggggegactatagecacaccttctcccgcaaggatetge
aggccgagetgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggectgaaggagggaatcgagaccctgetgatgacacagaggectgecctgtc
cggcgacgcagtgcagaagatgetgggacactgeaccttcgagectgcagagecaaaggecgecaagaacacctacacagecgageggtttatctggetgacaaagetgaacaat
ctgagaatcctggagcagtctggeggttcaggtggatcaggeggtageictgaggteggagtittcccacgagtactggatgagacatgecctgaccctggccaagagggcacgega
tgagagggaggtgcctgtgggagecgtgctggtgctgaacaatagagtgatcggcgagggctggaacagagecateggectgcacgacccaacageccatgecgaaattatggec
ctgagacagggcggcctggtcatgcagaactacagactgattgacgecaccctgtacgtgacattcgagecttgegtgatgtgcgecggegecatgatecactctaggateggecgc
gtggtgtttggcgtgaggaacagcaaacggggegecgeaggetecctgatgaacgtgetgaactacceecggeatgaatcaccgegtcgaaattaccgagggaatectggeagatg
aatgtgccgeectgetgtgegacttctaccggatgectagacaggtgticaatgetcagaagaaggcccagagetccatcaacgagacacctggcacaagegagagegeaacagg
atccgagaggccactgaccgacacagagagggcecaccctgatggatgagecttaccggaagtctaagetgacatatgeccaggecagaaagetgetgggectggaggacaccge
cttctttaagggcctgagatacggcaaggataatgecgaggcctecacactgatggagatgaaggectatcacgecatetctegegecctggagaaggagggcctgaaggacaag
aagtcccccctgaacctgagetecgagetgecaggatgagateggeaccgecttctetetgtttaagaccgacgaggatatcacaggecgectgaaggacagggtgcagectgagat
cctggaggccctgetgaageacatctctttcgataagtttgtgcagatcagectgaaggecctgagaaggategtgecactgatggageagggcaageggtacgacgaggectgeg
ccgagatctacggcegatcactatggcaagaagaacacagaggagaagatctatctgecccctatcectgecgacgagatcagaaatcectgtggtgetgagggecctgteccaggea
agaaaagtgatcaacggagtggtgcgecggtacggatctccageccggatccacatcgagaccgccagagaagtgggcaagagettcaaggaccggaaggagatcgagaagag
acaggaggagaatcgcaaggatcgggagaaggecgecgecaagtttagggagtacttccctaactttgtgggcgagecaaagtctaaggacatectgaagetgegectgtacgag
cagcagcacggcaagtgtctgtatagcggcaaggagatcaatctggtgcggctgaacgagaagggctatgtggagatcgatcacgeectgectttctccagaacctgggacgattcet
tttaacaataaggtgctggtgctgggcagcgagaaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccagggagtggcaggagttcaaggecc
gcgtggagacctctagatttcccaggagcaagaageageggatectgetgcagaagttcgacgaggatggctttaaggagtgcaacctgaatgacaccagatacgtgaaccggtte
ctgtgccagtttgtggecgatcacatcctgetgaccggcaagggcaagagaagggtgttcgectctaatggecagatcacaaacctgetgaggggattitggggactgaggaaggtg
cgggcagagaatgacagacaccacgcactggatgcagtggtggtggcatgcageaccgtggcaatgcagcagaagatcacaagattcgtgaggtataaggagatgaacgcectttg
acggcaagaccatcgataaggagacaggcaaggtgetgcaccagaagacccacttcccccagecttgggagttctttgcccaggaagtgatgatecgggtgttcggcaagecaga
cggcaagcctgagtttgaggaggccgataccccagagaagetgaggacactgetggcagagaagetgtctagcaggecagaggeagtgcacgagtacgtgaccecactgttcgtg
tccagggcacccaatcggaagatgtctggegeccacaaggacacactgagaagegecaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggctgaccgag
atcaagctggccgatctggagaacatggtgaattacaagaacggcagggagatcgagetgtatgaggecctgaaggcaaggcetggaggcctacggaggaaatgecaageaggec
ttcgacccaaaggataaccccttttataagaagggaggacagetggtgaaggecgtgcgggtggagaagacccaggagageggegtgctgctgaataagaagaacgectacaca
atcgccgacaatggcgatatggtgagagtggacgtgtictgtaaggtggataagaagggcaagaatcagtactttategtgectatcetatgectggcaggtggccgagaacatectg
ccagacatcgattgcaagggctacagaatcgacgatagetatacattetgtttttcectgcacaagtatgacctgategecttccagaaggatgagaagtccaaggtggagtitgect
actatatcaattgcgactcctctaacggcaggttctacctggectggeacgataagggcagcaaggageageagtttcgeatctccacccagaatetggtgctgatccagaagtatea
ggtgaacgagctgggcaaggagatcaggecatgteggctgaagaagegeccacecgtgegggaggataaaagaaccgecgacggcagegaattcgageccaagaagaagagg
aaagtc




Nme2-ABES8e-il1_linker10 (E932R): BPSV40-NLS, nNme2Cas9, TadA8e, Linkers

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLAIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGDSLAMARRLARSVRRLTRR
RAHRLLRARRLLKREGVLOAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSORKNEGETADKELGALLKGVANNAHAL
QTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVQKMLGHCTFEPAE
PKAAKNTYTAERFIWLTKLNNLRILEQSGGSGGSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAH
AEIMALRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNYPGMNHRVEITEGILADECAALLCDFYR
MPRQVFENAQKKAQSSINETPGTSESATGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAISR
ALEKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISEFDKFVQISLKALRRIVPLMEQGKRYDEACAEIYGDHYGKKN
TEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKAAAKFREYFPNFVGEPKSKDILKL
RLYEQQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSFNNKVLVLGSENONKGNQTPYEYFNGKDNSREWQEFKARVETSRFPRSKK
QRILLOKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWGLRKVRAENDRHHALDAVVVACSTVAMQQKIT
RFVRYKEMNAFDGKTIDKETGKVLHOKTHFPQPWEFFAQEVMIRVFGKPDGKPEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRK
MSGAHKDTLRSAKRFVKHNEKISVKRVWLTEIKLADLENMVNYKNGREIELYEALKARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKT
QRSGVLLNKKNAYTIADNGDMVRVDVFCKVDKKGKNQYFIVPIYAWQVAENILPDIDCKGYRIDDSYTFCFSLHKYDLIAFQKDEKSKVEFAYYIN
CDSSNGRFYLAWHDKGSKEQQFRISTONLVLIQKYQVNELGKEIRPCRLKKRPPVREDKRTADGSEFEPKKKRKV

atgaaacggacagccgacggaagcegagttcgagtcaccaaagaagaagcggaaagtcgaagatatggecgecttcaagectaacccaatcaattacatectgggactggecateg

ttctctggctatggcccggagactggcacggagcgtgaggcgcctga cacggagaagggcacacaggctgctgagggcacgccggctgctgaagagagagggcgtgctgcaggc

agcagacttcgatgagaatggcctgatcaagagectgecaaacaccecctggcagetgagageagecgecctggacaggaagetgacaccactggagtggtetgecgtgctgctg
cacctgatcaagcaccgeggctacctgagecageggaagaacgagggagagacagcagacaaggagetgggegecctgetgaagggagtggccaacaatgeccacgecctgea
gaccggcgatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggecacatcagaaaccagaggggegactatagecacaccttctcccgcaaggatetge
aggccgagetgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggectgaaggagggaatcgagaccctgetgatgacacagaggectgecctgtc
cggcgacgcagtgcagaagatgetgggacactgeaccttcgagectgcagagecaaaggecgecaagaacacctacacagecgageggtttatctggetgacaaagetgaacaat
ctgagaatcctggagcagtctggeggttcaggtggatcaggeggtageictgaggteggagtittcccacgagtactggatgagacatgecctgaccctggccaagagggcacgega
tgagagggaggtgcctgtgggagecgtgctggtgctgaacaatagagtgatcggcgagggctggaacagagecateggectgcacgacccaacageccatgecgaaattatggec
ctgagacagggcggcctggtcatgcagaactacagactgattgacgecaccctgtacgtgacattcgagecttgegtgatgtgcgecggegecatgatecactctaggateggecgc
gtggtgtttggcgtgaggaacagcaaacggggegecgeaggetecctgatgaacgtgetgaactacceecggeatgaatcaccgegtcgaaattaccgagggaatectggeagatg
aatgtgccgeectgetgtgegacttctaccggatgectagacaggtgticaatgetcagaagaaggcccagagetccatcaacgagacacctggcacaagegagagegeaacagg
atccgagaggccactgaccgacacagagagggcecaccctgatggatgagecttaccggaagtctaagetgacatatgeccaggecagaaagetgetgggectggaggacaccge
cttctttaagggcctgagatacggcaaggataatgecgaggcctecacactgatggagatgaaggectatcacgecatetctegegecctggagaaggagggcctgaaggacaag
aagtcccccctgaacctgagetecgagetgecaggatgagateggeaccgecttctetetgtttaagaccgacgaggatatcacaggecgectgaaggacagggtgcagectgagat
cctggaggccctgetgaageacatctctttcgataagtttgtgcagatcagectgaaggecctgagaaggategtgecactgatggageagggcaageggtacgacgaggectgeg
ccgagatctacggcegatcactatggcaagaagaacacagaggagaagatctatctgecccctatcectgecgacgagatcagaaatcectgtggtgetgagggecctgteccaggea
agaaaagtgatcaacggagtggtgcgecggtacggatctccageccggatccacatcgagaccgccagagaagtgggcaagagettcaaggaccggaaggagatcgagaagag
acaggaggagaatcgcaaggatcgggagaaggecgecgecaagtttagggagtacttccctaactttgtgggcgagecaaagtctaaggacatectgaagetgegectgtacgag
cagcagcacggcaagtgtctgtatagcggcaaggagatcaatctggtgcggctgaacgagaagggctatgtggagatcgatcacgeectgectttctccagaacctgggacgattcet
tttaacaataaggtgctggtgctgggcagcgagaaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccagggagtggcaggagttcaaggecc
gcgtggagacctctagatttcccaggagcaagaageageggatectgetgcagaagttcgacgaggatggctttaaggagtgcaacctgaatgacaccagatacgtgaaccggtte
ctgtgccagtttgtggecgatcacatcctgetgaccggcaagggcaagagaagggtgttcgectctaatggecagatcacaaacctgetgaggggattitggggactgaggaaggtg
cgggcagagaatgacagacaccacgcactggatgcagtggtggtggcatgcageaccgtggcaatgcagcagaagatcacaagattcgtgaggtataaggagatgaacgcectttg
acggcaagaccatcgataaggagacaggcaaggtgetgcaccagaagacccacttcccccagecttgggagttctttgcccaggaagtgatgatecgggtgttcggcaagecaga
cggcaagcctgagtttgaggaggccgataccccagagaagetgaggacactgetggcagagaagetgtctagcaggecagaggeagtgcacgagtacgtgaccecactgttcgtg
tccagggcacccaatcggaagatgtctggegeccacaaggacacactgagaagegecaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggctgaccgag
atcaagctggccgatctggagaacatggtgaattacaagaacggcagggagatcgagetgtatgaggecctgaaggcaaggcetggaggcctacggaggaaatgecaageaggec
ttcgacccaaaggataaccccttttataagaagggaggacagetggtgaaggecgtgcgggtggagaagacccagCGTageggegtgctgctgaataagaagaacgectacaca
atcgccgacaatggcgatatggtgagagtggacgtgtictgtaaggtggataagaagggcaagaatcagtactttategtgectatcetatgectggcaggtggccgagaacatectg
ccagacatcgattgcaagggctacagaatcgacgatagetatacattetgtttttcectgcacaagtatgacctgategecttccagaaggatgagaagtccaaggtggagtitgect
actatatcaattgcgactcctctaacggcaggttctacctggectggeacgataagggcagcaaggageageagtttcgeatctccacccagaatetggtgctgatccagaagtatea
ggtgaacgagctgggcaaggagatcaggecatgteggctgaagaagegeccacecgtgegggaggataaaagaaccgecgacggcagegaattcgageccaagaagaagagg
aaagtc




Nme2-ABES8e-il_linker10 (D56R): BPSV40-NLS, nNme2Cas9, TadA8e, Linkers

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLAIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGRSLAMARRLARSVRRLTRR
RAHRLLRARRLLKREGVLOAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSORKNEGETADKELGALLKGVANNAHAL
QTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVQKMLGHCTFEPAE
PKAAKNTYTAERFIWLTKLNNLRILEQSGGSGGSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAH
AEIMALRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNYPGMNHRVEITEGILADECAALLCDFYR
MPRQVFENAQKKAQSSINETPGTSESATGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAISR
ALEKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISEFDKFVQISLKALRRIVPLMEQGKRYDEACAEIYGDHYGKKN
TEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKAAAKFREYFPNFVGEPKSKDILKL
RLYEQQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSFNNKVLVLGSENONKGNQTPYEYFNGKDNSREWQEFKARVETSRFPRSKK
QRILLOKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWGLRKVRAENDRHHALDAVVVACSTVAMQQKIT
RFVRYKEMNAFDGKTIDKETGKVLHOKTHFPQPWEFFAQEVMIRVFGKPDGKPEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRK
MSGAHKDTLRSAKRFVKHNEKISVKRVWLTEIKLADLENMVNYKNGREIELYEALKARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKT
QESGVLLNKKNAYTIADNGDMVRVDVFCKVDKKGKNQYFIVPIYAWQVAENILPDIDCKGYRIDDSYTFCFSLHKYDLIAFQKDEKSKVEFAYYIN
CDSSNGRFYLAWHDKGSKEQQFRISTONLVLIQKYQVNELGKEIRPCRLKKRPPVREDKRTADGSEFEPKKKRKV

atgaaacggacagccgacggaagcegagttcgagtcaccaaagaagaagcggaaagtcgaagatatggecgecttcaagectaacccaatcaattacatectgggactggecateg

Gthtctggctatggcccggagactggcacgga gcgtgaggcgcctgacacggagaagggcacacaggctgctgagggcacgccggctgctgaagagagagggcgtgctgcag

gcagcagacttcgatgagaatggectgatcaagagectgecaaacaccecctggcagetgagageagecgecctggacaggaagetgacaccactggagtggtetgecgtgctge

tgcacctgatcaagcaccgeggctacctgagecageggaagaacgagggagagacageagacaaggagetgggegeectgctgaagggagtggecaacaatgeccacgecctg
cagaccggcgatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggecacatcagaaaccagaggggcgactatagecacaccttctcccgcaaggatct
gcaggcecgagctgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggectgaaggagggaatcgagaccectgetgatgacacagaggectgecctg
tccggcgacgcagtgcagaagatgetgggacactgeaccttcgagectgcagagecaaaggecgecaagaacacctacacagecgageggtttatctggetgacaaagcetgaaca
atctgagaatcctggagcagtctggeggttcaggtggatcaggeggtagetctgaggtggagttttcccacgagtactggatgagacatgecctgaccctggecaagagggcacgc

gatgagagggaggtgcctgtgggagecgtgctggtgctgaacaatagagtgatcggegagggctggaacagagecateggectgcacgacccaacageccatgecgaaattatgg
ccctgagacagggcggcectggtcatgcagaactacagactgattgacgecaccctgtacgtgacattcgagecttgegtgatgtgegecggegecatgatecactctaggateggec
gegtggtgtttggcgtgaggaacagcaaacggggegecgeaggcetecctgatgaacgtgetgaactaccceggeatgaatcaccgegtcgaaattaccgagggaatectggeagat
gaatgtgccgecctgetgtgegactictaccggatgectagacaggtgttcaatgetcagaagaaggeccagagetccatcaacgagacacctggcacaagegagagegcaacag

gatccgagaggccactgaccgacacagagagggecaccctgatggatgagecttaccggaagtctaagetgacatatgeccaggecagaaagetgetgggectggaggacaccg

ccttctttaagggcctgagatacggcaaggataatgecgaggectccacactgatggagatgaaggectatcacgecatctetegegecctggagaaggagggcctgaaggacaag
aagtcccccctgaacctgagetecgagetgecaggatgagateggeaccgecttctetetgtttaagaccgacgaggatatcacaggecgectgaaggacagggtgcagectgagat

cctggaggccctgetgaageacatctctttcgataagtttgtgcagatcagectgaaggecctgagaaggategtgecactgatggageagggcaageggtacgacgaggectgeg
ccgagatctacggcegatcactatggcaagaagaacacagaggagaagatctatctgecccctatcectgecgacgagatcagaaatcectgtggtgetgagggecctgteccaggea
agaaaagtgatcaacggagtggtgcgecggtacggatctccageccggatccacatcgagaccgccagagaagtgggcaagagettcaaggaccggaaggagatcgagaagag
acaggaggagaatcgcaaggatcgggagaaggecgecgecaagtttagggagtacttccctaactttgtgggcgagecaaagtctaaggacatectgaagetgegectgtacgag
cagcagcacggcaagtgtctgtatagcggcaaggagatcaatctggtgcggctgaacgagaagggctatgtggagatcgatcacgeectgectttctccagaacctgggacgattcet
tttaacaataaggtgctggtgctgggcagcgagaaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccagggagtggcaggagttcaaggecc
gcgtggagacctctagatttcccaggagcaagaageageggatectgetgcagaagttcgacgaggatggctttaaggagtgcaacctgaatgacaccagatacgtgaaccggtte
ctgtgccagtttgtggecgatcacatcctgetgaccggcaagggcaagagaagggtgttcgectctaatggecagatcacaaacctgetgaggggattitggggactgaggaaggtg
cgggcagagaatgacagacaccacgcactggatgcagtggtggtggcatgcageaccgtggcaatgcagcagaagatcacaagattcgtgaggtataaggagatgaacgcectttg
acggcaagaccatcgataaggagacaggcaaggtgetgcaccagaagacccacttcccccagecttgggagttctttgcccaggaagtgatgatecgggtgttcggcaagecaga

cggcaagcctgagtttgaggaggccgataccccagagaagetgaggacactgetggcagagaagetgtctagcaggecagaggeagtgcacgagtacgtgaccecactgttcgtg
tccagggcacccaatcggaagatgtctggegeccacaaggacacactgagaagegecaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggctgaccgag
atcaagctggccgatctggagaacatggtgaattacaagaacggcagggagatcgagetgtatgaggecctgaaggcaaggcetggaggcctacggaggaaatgecaageaggec
ttcgacccaaaggataaccccttttataagaagggaggacagetggtgaaggecgtgcgggtggagaagacccaggagageggegtgctgctgaataagaagaacgectacaca
atcgccgacaatggcgatatggtgagagtggacgtgtictgtaaggtggataagaagggcaagaatcagtactttategtgectatcetatgectggcaggtggccgagaacatectg
ccagacatcgattgcaagggctacagaatcgacgatagetatacattetgtttttcectgcacaagtatgacctgategecttccagaaggatgagaagtccaaggtggagtitgect

actatatcaattgcgactcctctaacggcaggttctacctggectggeacgataagggcagcaaggageageagtttcgeatctccacccagaatetggtgctgatccagaagtatea
ggtgaacgagctgggcaaggagatcaggecatgteggctgaagaagegeccacecgtgegggaggataaaagaaccgecgacggcagegaattcgageccaagaagaagagg
aaagtc




iNme2-ABES8e-il_linker10: BPSV40-NLS, nNme2Cas9, TadA8e, Linkers
Jenifer Dounda Lab, iNme2Cas9 (D16A) variant in domain-inlaid-il format

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLAIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGDSLAMARRLARSVRRLTRR
RAHRLLRARRLLKREGVLQAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSQRKNEGETADKELGALLKGVANNAHAL
QTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVQKMLGHCTFEPAE
PKAAKNTYTAERFIWLTKLNNLRILEQSGGSGGSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAH
AEIMALRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNYPGMNHRVEITEGILADECAALLCDFYR
MPRQVFENAQKKAQSSINETPGTSESATGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAISR
ALEKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISFDKFVQISLKALRRIVPLMEQGKRYDEACAEIYGDHYGKKN
TEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKAAAKFREYFPNFVGEPKSKDILKL
RLYEQQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSFNNKVLVLGSENQNKGNQTPYEYFNGKDNSREWQEFKARVETSRFPRSKK
QRILLOKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWGLRKVRAENDRHHALDAVVVACSTVAMQQKIT
RFVRYKEMNAFDGKTIDKETGKVLHOKTHFPQPWEFFAQEVMIRVFGKPDGKPEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRK
MSGAHKGTLRSAKRFVKHNEKISVKRVWLTKIRLAALENMVNYKNGREIELYEALKARLEAYGGNAKQAFDPKGNPFYKKGGQLVKAVRVERT
QKSGVLLNKKNAYTIADNGDMVRVDVFCKVDKKGKNQYFIVPIYAWQVAENILPDIDCKGYRIDDSYTFCFSLHKYDLIAFQKDEKSKVEFAYYIN
CDSSNGRFYLAWHDKGSKEQQFRISTONLVLIOKYQVNELGKEIRPCRLKKRPPVREDKRTADGSEFEPKKKRKV

atgaaacggacagccgacggaagegagttcgagtcaccaaagaagaagceggaaagtcgaagatatggccgecttcaagectaacccaatcaattacatectgggactggecateg

agcagacttcgatgagaatggcctgatcaagagcctgccaaacaccccctggcagctgagagcagccgccctgga caggaagctgacaccactggagtggtctgccgtgctgctg

cacctgatcaagcaccgcggctacctgagecageggaagaacgagggagagacagcagacaaggagetgggegecctgetgaagggagtggccaacaatgeccacgecctgea
gaccggcgatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggecacatcagaaaccagaggggegactatagecacaccttctcccgcaaggatetgc
aggccgagctgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggcctgaaggagggaatcgagaccctgctgatgacacagaggectgecctgtc
cggcgacgcagtgcagaagatgetgggacactgeaccttcgagectgcagagecaaaggecgecaagaacacctacacagecgageggtttatctggetgacaaagetgaacaat
ctgagaatcctggagcagtctggeggttcaggtggatcaggeggtagetctgaggtggagttttcccacgagtactggatgagacatgecctgaccctggecaagagggcacgega
tgagagggaggtgcctgtgggagecgtgctggtgctgaacaatagagtgatcggegagggctggaacagagecatcggectgeacgacccaacageccatgecgaaattatggec
ctgagacagggcggcctggtcatgcagaactacagactgattgacgecaccctgtacgtgacattcgagecttgegtgatgtgcgecggegecatgatecactctaggateggecgc
gtggtatttggcgtgaggaacagcaaacggggcgccgeaggctecctgatgaacgtgctgaactacceeggeatgaatcaccgegtcgaaattaccgagggaatectggcagatg
aatgtgccgeectgetgtgegactictaccggatgectagacaggtgticaatgctcagaagaaggeccagagetecatcaacgagacacctggcacaagegagagegeaacage
atccgagaggccactgaccgacacagagagggccaccctgatggatgagecttaccggaagtctaagetgacatatgecccaggecagaaagetgetgggectggaggacaccge
cttctttaagggcectgagatacggcaaggataatgecgaggectccacactgatggagatgaaggectatcacgecatctctegegecctggagaaggagggcctgaaggacaag
aagtcccccctgaacctgagetccgagetgcaggatgagateggeaccgecttctetetgtttaagaccgacgaggatatcacaggecgectgaaggacagggtgcagectgagat
cctggaggccctgctgaageacatctctttcgataagtttgtgcagatcagectgaaggecctgagaaggategtgecactgatggageagggcaageggtacgacgaggectgeg
ccgagatctacggcegatcactatggcaagaagaacacagaggagaagatctatctgecccctateecctgecgacgagatcagaaatectgtggtgctgagggecctgteccaggcea
agaaaagtgatcaacggagtggtgcgecggtacggatctccageccggatccacatcgagaccgccagagaagtgggcaagagettcaaggaccggaaggagatcgagaagag
acaggaggagaatcgcaaggatcgggagaaggecgecgecaagtttagggagtacttccctaactttgtgggcgagecaaagtctaaggacatectgaagetgegectgtacgag
cagcagcacggcaagtgtctgtatagcggcaaggagatcaatctggtgcggctgaacgagaagggctatgtggagatcgatcacgecctgectttctccagaacctgggacgattcet
tttaacaataaggtgctggtgctgggcagcgagaaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccagggagtggcaggagttcaaggecc
gcgtggagacctctagatttcccaggagcaagaageageggatectgetgcagaagttcgacgaggatggctttaaggagtgcaacctgaatgacaccagatacgtgaaccggtte
ctgtgccagtttgtggccgatcacatectgetgaccggcaagggcaagagaagggtgttcgectctaatggccagatcacaaacctgetgaggggattttggggactgaggaaggtg
cgggcagagaatgacagacaccacgcactggatgcagtggtggtggcatgcagcaccgtggcaatgcagcagaagatcacaagattcgtgaggtataaggagatgaacgcectttg
acggcaagaccatcgataaggagacaggceaaggtgctgcaccagaagacccacttcecccagecttgggagttctttgeccaggaagtgatgatecgggtgttcggcaagecaga
cggcaagcctgagtttgaggaggccgataccccagagaagetgaggacactgetggcagagaagetgtctagcaggecagaggeagtgcacgagtacgtgaccecactgttegtg
tccagggcacccaatcggaagatgtcetggegeccacaagGGCacactgagaagegccaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggctgaccAA
GatcAGGctggecGCCctggagaacatggtgaattacaagaacggcagggagatcgagetgtatgaggecctgaaggcaaggctggaggcctacggaggaaatgecaagea
ggccttcgacccaaagGGCaaccccttttataagaagggaggacagetggtgaaggecgtgcgggtggagAGGacccagAAGageggcgtgctgctgaataagaagaacge
ctacacaatcgccgacaatggegatatggtgagagtggacgtgtictgtaaggtggataagaagggcaagaatcagtactttatcgtgectatctatgectggcaggtggecgagaa
catcctgccagacatcgattgcaagggcetacagaatcgacgatagetatacattetgtttttccctgcacaagtatgacctgategecttccagaaggatgagaagtccaaggtggag
tttgcctactatatcaattgegactcectctaacggcaggttctacctggectggcacgataagggcagcaaggageageagtttcgeatctccacccagaatetggtgctgatecaga
agtatcaggtgaacgagctgggcaaggagatcaggcecatgteggctgaagaagegeccaccegtgcgggaggataaaagaaccgecgacggcagegaattcgageccaagaag
aagaggaaagtc




Nme25mu-ABE8e-i1_linker10 (WT): BPSV40-NLS, Nme2Cas9 — delta PID, TadA8e, SmuCas9 PID, Linkers

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLAIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGDSLAMARRLARSVRRLTRR
RAHRLLRARRLLKREGVLOAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSORKNEGETADKELGALLKGVANNAHAL
QTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVQKMLGHCTFEPAE
PKAAKNTYTAERFIWLTKLNNLRILEQSGGSGGSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAH
AEIMALRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNYPGMNHRVEITEGILADECAALLCDFYR
MPRQVFENAQKKAQSSINETPGTSESATGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAISR
ALEKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISEFDKFVQISLKALRRIVPLMEQGKRYDEACAEIYGDHYGKKN
TEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKAAAKFREYFPNFVGEPKSKDILKL
RLYEQQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSFNNKVLVLGSENONKGNQTPYEYFNGKDNSREWQEFKARVETSRFPRSKK
QRILLOKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWGLRKVRAENDRHHALDAVVVACSTVAMQQKIT
RFVRYKEMNAFDGKTIDKETGKVLHOKTHFPQPWEFFAQEVMIRVFGKPDGKPEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRK
MSGAHKDTLRSAKRFVKHNEKISVKRVWLTEIKLADLENMVNYKNGREIELYEALKARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKT
QESGVLLNKKNAYTIADNATMVRVDVYTKAGKNYLVPVYVWQVAQGILPNRAVTSGKSEADWDLIDESFEFKFSLSRGDLVEMISNKGRIFGYY
NGLDRANGSIGIREHDLEKSKGKDGVHRVGVKTATAFENKYHVDPLGKEIHRCSSEPRPTLKIKSKKEDKRTADGSEFEPKKKRKV

atgaaacggacagccgacggaagcegagttcgagtcaccaaagaagaagcggaaagtcgaagatatggecgecttcaagectaacccaatcaattacatectgggactggecateg
gaatcgcatccgtgggatgggctatggtggagatcgacgaggaggagaatcectatccggetgatcgatctgggegt tgttt aggtgccaaa
ttctctggctatggeccggagactggeacggagegtgaggcgectgacacggagaagggcacacaggetgctgagggcacgecggctgetgaagagagagggcgtgctgeagge
agcagacttcgatgagaatggcctgatcaagagectgecaaacaccecctggcagetgagageagecgecctggacaggaagetgacaccactggagtggtetgecgtgctgctg
cacctgatcaagcaccgeggctacctgagecageggaagaacgagggagagacagcagacaaggagetgggegecctgetgaagggagtggccaacaatgeccacgecctgea
gaccggcgatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggecacatcagaaaccagaggggegactatagecacaccttctcecgeaaggatetge
aggccgagetgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggectgaaggagggaatcgagaccctgetgatgacacagaggectgecctgtc
cggcgacgcagtgcagaagatgetgggacactgeaccttcgagectgcagagecaaaggecgecaagaacacctacacagecgageggtttatctggetgacaaagetgaacaat
ctgagaatcctggagcagtctggeggttcaggtggatcaggeggtageictgaggteggagtittcccacgagtactggatgagacatgecctgaccctggccaagagggcacgega
tgagagggaggtgcctgtgggagecgtgctggtgctgaacaatagagtgatcggcgagggctggaacagagecateggectgcacgacccaacageccatgecgaaattatggec
ctgagacagggcggcctggtcatgcagaactacagactgattgacgecaccctgtacgtgacattcgagecttgegtgatgtgcgecggegecatgatecactctaggateggecgc
gtggtgtttggcgtgaggaacagcaaacggggegecgeaggetecctgatgaacgtgetgaactacceecggeatgaatcaccgegtcgaaattaccgagggaatectggeagatg
aatgtgccgeectgetgtgegactictaccggatgectagacaggtgticaatgetcagaagaaggeccagagetccatcaacgagacacctggcacaagegagagegeaacagg
atccgagaggccactgaccgacacagagagggcecaccctgatggatgagecttaccggaagtctaagetgacatatgeccaggecagaaagetgetgggectggaggacaccge
cttctttaagggcctgagatacggcaaggataatgecgaggcctecacactgatggagatgaaggectatcacgecatetctegegecctggagaaggagggcctgaaggacaag
aagtcccccctgaacctgagetecgagetgecaggatgagateggeaccgecttctetetgtttaagaccgacgaggatatcacaggecgectgaaggacagggtgcagectgagat
cctggaggccctgetgaageacatctctttcgataagtttgtgcagatcagectgaaggecctgagaaggategtgecactgatggageagggcaageggtacgacgaggectgeg
ccgagatctacggcegatcactatggcaagaagaacacagaggagaagatctatctgecccctatcectgecgacgagatcagaaatcectgtggtgetgagggecctgteccaggea
agaaaagtgatcaacggagtggtgcgecggtacggatctccageccggatccacatcgagaccgccagagaagtgggcaagagettcaaggaccggaaggagatcgagaagag
acaggaggagaatcgcaaggatcgggagaaggecgecgecaagtttagggagtacttccctaactttgtgggcgagecaaagtctaaggacatectgaagetgegectgtacgag
cagcagcacggcaagtgtctgtatagcggcaaggagatcaatctggtgcggctgaacgagaagggctatgtggagatcgatcacgeectgectttctccagaacctgggacgattcet
tttaacaataaggtgctggtgctgggcagcgagaaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccagggagtggcaggagttcaaggecc
gcgtggagacctctagatttcccaggagcaagaageageggatectgetgcagaagttcgacgaggatggctttaaggagtgcaacctgaatgacaccagatacgtgaaccggtte
ctgtgccagtttgtggecgatcacatcctgetgaccggcaagggcaagagaagggtgttcgectctaatggecagatcacaaacctgetgaggggattitggggactgaggaaggtg
cgggcagagaatgacagacaccacgcactggatgcagtggtggtggcatgcageaccgtggcaatgcagcagaagatcacaagattcgtgaggtataaggagatgaacgcectttg
acggcaagaccatcgataaggagacaggcaaggtgetgcaccagaagacccacttcccccagecttgggagttctttgcccaggaagtgatgatecgggtgttcggcaagecaga
cggcaagcctgagtttgaggaggccgataccccagagaagetgaggacactgetggcagagaagetgtctagcaggecagaggeagtgcacgagtacgtgaccecactgttcgtg
tccagggcacccaatcggaagatgtctggegeccacaaggacacactgagaagegecaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggctgaccgag
atcaagctggccgatctggagaacatggtgaattacaagaacggcagggagatcgagetgtatgaggecctgaaggcaaggcetggaggcctacggaggaaatgecaageaggec
ttcgacccaaaggataaccccttttataagaagggaggacagetggtgaaggecgtgcgggtggagaagacccaggagageggegtgctgctgaataagaagaacgectacaca
atcgccgacaacgccaccatggtgegggtggacgtgtacaccaaggecggcaagaactacctggttectgtgtacgtgtggcaggtggeccagggeatcttacccaaccgegeegt
gaccagcggcaagtccgaggetgactgggacctgatcgatgagagcettcgagttcaagttctetctgtcccggggagatctegtggaaatgatctccaacaagggeagaatcttegg
ctactacaacggcctggacagagccaacggctctattggaattagagagcacgacctagagaagagcaagggcaaagacggcgtgcatagagtgggagtgaaaacagetacag
catttaacaagtaccacgtggatcccctgggcaaagagatccacagatgcageagegaacccagacctacactgaaaatcaagtctaagaaggaggataaaagaaccgecgacg
gcagcgaattcgageccaagaagaagaggaaagtc




Nme25mu-ABE8e-il1_linker10 (E932R): BPSV40-NLS, Nme2Cas9 — delta PID, TadA8e, SmuCas9 PID, Linkers

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLAIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGDSLAMARRLARSVRRLTRR
RAHRLLRARRLLKREGVLOAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSORKNEGETADKELGALLKGVANNAHAL
QTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVQKMLGHCTFEPAE
PKAAKNTYTAERFIWLTKLNNLRILEQSGGSGGSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAH
AEIMALRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNYPGMNHRVEITEGILADECAALLCDFYR
MPRQVFENAQKKAQSSINETPGTSESATGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAISR
ALEKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISEFDKFVQISLKALRRIVPLMEQGKRYDEACAEIYGDHYGKKN
TEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKAAAKFREYFPNFVGEPKSKDILKL
RLYEQQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSFNNKVLVLGSENONKGNQTPYEYFNGKDNSREWQEFKARVETSRFPRSKK
QRILLOKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWGLRKVRAENDRHHALDAVVVACSTVAMQQKIT
RFVRYKEMNAFDGKTIDKETGKVLHOKTHFPQPWEFFAQEVMIRVFGKPDGKPEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRK
MSGAHKDTLRSAKRFVKHNEKISVKRVWLTEIKLADLENMVNYKNGREIELYEALKARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKT
QRSGVLLNKKNAYTIADNATMVRVDVYTKAGKNYLVPVYVWQVAQGILPNRAVTSGKSEADWNDLIDESFEFKFSLSRGDLVEMISNKGRIFGYY
NGLDRANGSIGIREHDLEKSKGKDGVHRVGVKTATAFENKYHVDPLGKEIHRCSSEPRPTLKIKSKKEDKRTADGSEFEPKKKRKV

atgaaacggacagccgacggaagcegagttcgagtcaccaaagaagaagcggaaagtcgaagatatggecgecttcaagectaacccaatcaattacatectgggactggecateg

ttctctggctatggcccggagactggcacggagcgtgaggcgcctga cacggagaagggcacacaggctgctgagggcacgccggctgctgaagagagagggcgtgctgcaggc

agcagacttcgatgagaatggcctgatcaagagectgecaaacaccecctggcagetgagageagecgecctggacaggaagetgacaccactggagtggtetgecgtgctgctg
cacctgatcaagcaccgeggctacctgagecageggaagaacgagggagagacagcagacaaggagetgggegecctgetgaagggagtggccaacaatgeccacgecctgea
gaccggcgatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggecacatcagaaaccagaggggegactatagecacaccttctcecgeaaggatetge
aggccgagetgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggectgaaggagggaatcgagaccctgetgatgacacagaggectgecctgtc
cggcgacgcagtgcagaagatgetgggacactgeaccttcgagectgcagagecaaaggecgecaagaacacctacacagecgageggtttatctggetgacaaagetgaacaat
ctgagaatcctggagcagtctggeggttcaggtggatcaggeggtageictgaggteggagtittcccacgagtactggatgagacatgecctgaccctggccaagagggcacgega
tgagagggaggtgcctgtgggagecgtgctggtgctgaacaatagagtgatcggcgagggctggaacagagecateggectgcacgacccaacageccatgecgaaattatggec
ctgagacagggcggcctggtcatgcagaactacagactgattgacgecaccctgtacgtgacattcgagecttgegtgatgtgcgecggegecatgatecactctaggateggecgc
gtggtgtttggcgtgaggaacagcaaacggggegecgeaggetecctgatgaacgtgetgaactacceecggeatgaatcaccgegtcgaaattaccgagggaatectggeagatg
aatgtgccgeectgetgtgegactictaccggatgectagacaggtgticaatgetcagaagaaggeccagagetccatcaacgagacacctggcacaagegagagegeaacagg
atccgagaggccactgaccgacacagagagggcecaccctgatggatgagecttaccggaagtctaagetgacatatgeccaggecagaaagetgetgggectggaggacaccge
cttctttaagggcctgagatacggcaaggataatgecgaggcctecacactgatggagatgaaggectatcacgecatetctegegecctggagaaggagggcctgaaggacaag
aagtcccccctgaacctgagetecgagetgecaggatgagateggeaccgecttctetetgtttaagaccgacgaggatatcacaggecgectgaaggacagggtgcagectgagat
cctggaggccctgetgaageacatctctttcgataagtttgtgcagatcagectgaaggecctgagaaggategtgecactgatggageagggcaageggtacgacgaggectgeg
ccgagatctacggcegatcactatggcaagaagaacacagaggagaagatctatctgecccctatcectgecgacgagatcagaaatcectgtggtgetgagggecctgteccaggea
agaaaagtgatcaacggagtggtgcgecggtacggatctccageccggatccacatcgagaccgccagagaagtgggcaagagettcaaggaccggaaggagatcgagaagag
acaggaggagaatcgcaaggatcgggagaaggecgecgecaagtttagggagtacttccctaactttgtgggcgagecaaagtctaaggacatectgaagetgegectgtacgag
cagcagcacggcaagtgtctgtatagcggcaaggagatcaatctggtgcggctgaacgagaagggctatgtggagatcgatcacgeectgectttctccagaacctgggacgattcet
tttaacaataaggtgctggtgctgggcagcgagaaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccagggagtggcaggagttcaaggecc
gcgtggagacctctagatttcccaggagcaagaageageggatectgetgcagaagttcgacgaggatggctttaaggagtgcaacctgaatgacaccagatacgtgaaccggtte
ctgtgccagtttgtggecgatcacatcctgetgaccggcaagggcaagagaagggtgttcgectctaatggecagatcacaaacctgetgaggggattitggggactgaggaaggtg
cgggcagagaatgacagacaccacgcactggatgcagtggtggtggcatgcageaccgtggcaatgcagcagaagatcacaagattcgtgaggtataaggagatgaacgcectttg
acggcaagaccatcgataaggagacaggcaaggtgetgcaccagaagacccacttcccccagecttgggagttctttgcccaggaagtgatgatecgggtgttcggcaagecaga
cggcaagcctgagtttgaggaggccgataccccagagaagetgaggacactgetggcagagaagetgtctagcaggecagaggeagtgcacgagtacgtgaccecactgttcgtg
tccagggcacccaatcggaagatgtctggegeccacaaggacacactgagaagegecaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggctgaccgag
atcaagctggccgatctggagaacatggtgaattacaagaacggcagggagatcgagetgtatgaggecctgaaggcaaggcetggaggcctacggaggaaatgecaageaggec
ttcgacccaaaggataaccccttttataagaagggaggacagetggtgaaggecgtgcgggtggagaagacccagCGTageggegtgctgctgaataagaagaacgectacaca
atcgccgacaacgccaccatggtgegggtggacgtgtacaccaaggecggcaagaactacctggttectgtgtacgtgtggcaggtggeccagggeatcttacccaaccgegeegt
gaccagcggcaagtccgaggetgactgggacctgatcgatgagagcettcgagttcaagttctetctgtcccggggagatctegtggaaatgatctccaacaagggeagaatcttegg
ctactacaacggcctggacagagccaacggctctattggaattagagagcacgacctagagaagagcaagggcaaagacggcgtgcatagagtgggagtgaaaacagetacag
catttaacaagtaccacgtggatcccctgggcaaagagatccacagatgcageagegaacccagacctacactgaaaatcaagtctaagaaggaggataaaagaaccgecgacg
gcagcgaattcgageccaagaagaagaggaaagtc




Nme25mu-ABE8e-i1_linker10 (D56R): BPSV40-NLS, Nme2Cas9 — delta PID, TadA8e, SmuCas9 PID, Linkers

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLAIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGRSLAMARRLARSVRRLTRR
RAHRLLRARRLLKREGVLOAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSORKNEGETADKELGALLKGVANNAHAL
QTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVQKMLGHCTFEPAE
PKAAKNTYTAERFIWLTKLNNLRILEQSGGSGGSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAH
AEIMALRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNYPGMNHRVEITEGILADECAALLCDFYR
MPRQVFENAQKKAQSSINETPGTSESATGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAISR
ALEKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISEFDKFVQISLKALRRIVPLMEQGKRYDEACAEIYGDHYGKKN
TEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKAAAKFREYFPNFVGEPKSKDILKL
RLYEQQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSFNNKVLVLGSENONKGNQTPYEYFNGKDNSREWQEFKARVETSRFPRSKK
QRILLOKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWGLRKVRAENDRHHALDAVVVACSTVAMQQKIT
RFVRYKEMNAFDGKTIDKETGKVLHOKTHFPQPWEFFAQEVMIRVFGKPDGKPEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRK
MSGAHKDTLRSAKRFVKHNEKISVKRVWLTEIKLADLENMVNYKNGREIELYEALKARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKT
QESGVLLNKKNAYTIADNATMVRVDVYTKAGKNYLVPVYVWQVAQGILPNRAVTSGKSEADWDLIDESFEFKFSLSRGDLVEMISNKGRIFGYY
NGLDRANGSIGIREHDLEKSKGKDGVHRVGVKTATAFENKYHVDPLGKEIHRCSSEPRPTLKIKSKKEDKRTADGSEFEPKKKRKV

atgaaacggacagccgacggaagcegagttcgagtcaccaaagaagaagcggaaagtcgaagatatggecgecttcaagectaacccaatcaattacatectgggactggecateg

Gthtctggctatggcccggagactggcacggagcgtgaggcgcctgacacggagaagggcacacaggctgctgagggcacgccggctgctgaagagagagggcgtgctgcag

gcagcagacttcgatgagaatggectgatcaagagectgecaaacaccecctggcagetgagageagecgecctggacaggaagetgacaccactggagtggtetgecgtgctge

tgcacctgatcaagcaccgeggctacctgagecageggaagaacgagggagagacageagacaaggagetgggegeectgctgaagggagtggecaacaatgeccacgecctg
cagaccggcgatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggecacatcagaaaccagaggggcgactatagecacaccttctcccgcaaggatct
gcaggcecgagctgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggectgaaggagggaatcgagaccectgetgatgacacagaggectgecctg
tccggcgacgcagtgcagaagatgetgggacactgeaccttcgagectgcagagecaaaggecgecaagaacacctacacagecgageggtttatctggetgacaaagcetgaaca
atctgagaatcctggagcagtctggeggttcaggtggatcaggeggtagetctgaggtggagttttcccacgagtactggatgagacatgecctgaccctggecaagagggcacgc

gatgagagggaggtgcctgtgggagecgtgctggtgctgaacaatagagtgatcggegagggctggaacagagecateggectgcacgacccaacageccatgecgaaattatgg
ccctgagacagggcggcectggtcatgcagaactacagactgattgacgecaccctgtacgtgacattcgagecttgegtgatgtgegecggegecatgatecactctaggateggec
gegtggtgtttggcgtgaggaacagcaaacggggegecgeaggcetecctgatgaacgtgetgaactaccceggeatgaatcaccgegtcgaaattaccgagggaatectggeagat
gaatgtgccgecctgetgtgegactictaccggatgectagacaggtgttcaatgetcagaagaaggeccagagetccatcaacgagacacctggecacaagegagagegeaacag
gatccgagaggcecactgaccgacacagagagggecaccctgatggatgagecttaccggaagtctaagetgacatatgeccaggecagaaagetgetgggectggaggacacceg

ccttctttaagggcctgagatacggcaaggataatgecgaggectccacactgatggagatgaaggectatcacgecatctetegegecctggagaaggagggcctgaaggacaag
aagtcccccctgaacctgagetecgagetgecaggatgagateggeaccgecttctetetgtttaagaccgacgaggatatcacaggecgectgaaggacagggtgcagectgagat

cctggaggccctgetgaageacatctctttcgataagtttgtgcagatcagectgaaggecctgagaaggategtgecactgatggageagggcaageggtacgacgaggectgeg
ccgagatctacggcegatcactatggcaagaagaacacagaggagaagatctatctgecccctatcectgecgacgagatcagaaatcectgtggtgetgagggecctgteccaggea
agaaaagtgatcaacggagtggtgcgecggtacggatctccageccggatccacatcgagaccgccagagaagtgggcaagagettcaaggaccggaaggagatcgagaagag
acaggaggagaatcgcaaggatcgggagaaggecgecgecaagtttagggagtacttccctaactttgtgggcgagecaaagtctaaggacatectgaagetgegectgtacgag
cagcagcacggcaagtgtctgtatagcggcaaggagatcaatctggtgcggctgaacgagaagggctatgtggagatcgatcacgeectgectttctccagaacctgggacgattcet
tttaacaataaggtgctggtgctgggcagcgagaaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccagggagtggcaggagttcaaggecc
gcgtggagacctctagatttcccaggagcaagaageageggatectgetgcagaagttcgacgaggatggctttaaggagtgcaacctgaatgacaccagatacgtgaaccggtte
ctgtgccagtttgtggecgatcacatcctgetgaccggcaagggcaagagaagggtgttcgectctaatggecagatcacaaacctgetgaggggattitggggactgaggaaggtg
cgggcagagaatgacagacaccacgcactggatgcagtggtggtggcatgcageaccgtggcaatgcagcagaagatcacaagattcgtgaggtataaggagatgaacgcectttg
acggcaagaccatcgataaggagacaggcaaggtgetgcaccagaagacccacttcccccagecttgggagttctttgcccaggaagtgatgatecgggtgttcggcaagecaga

cggcaagcctgagtttgaggaggccgataccccagagaagetgaggacactgetggcagagaagetgtctagcaggecagaggeagtgcacgagtacgtgaccecactgttcgtg
tccagggcacccaatcggaagatgtctggegeccacaaggacacactgagaagegecaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggctgaccgag
atcaagctggccgatctggagaacatggtgaattacaagaacggcagggagatcgagetgtatgaggecctgaaggcaaggcetggaggcctacggaggaaatgecaageaggec
ttcgacccaaaggataaccccttttataagaagggaggacagetggtgaaggecgtgcgggtggagaagacccaggagageggegtgctgctgaataagaagaacgectacaca
atcgccgacaacgccaccatggtgegggtggacgtgtacaccaaggecggcaagaactacctggttectgtgtacgtgtggcaggtggeccagggeatcttacccaaccgegeegt

gaccagcggcaagtccgaggetgactgggacctgatcgatgagagcettcgagttcaagttctetctgtcccggggagatctegtggaaatgatctccaacaagggeagaatcttegg
ctactacaacggcctggacagagccaacggctctattggaattagagagcacgacctagagaagagcaagggcaaagacggcgtgcatagagtgggagtgaaaacagetacag

catttaacaagtaccacgtggatcccctgggcaaagagatccacagatgcageagegaacccagacctacactgaaaatcaagtctaagaaggaggataaaagaaccgecgacg
gcagcgaattcgageccaagaagaagaggaaagtc




iNme25Smu-ABE8e-il_linker10: BPSV40-NLS, iNme2Cas9 — delta PID, TadA8e, SmuCas9 PID, Linkers

Jenifer Dounda Lab, iNme2Cas9 (D16A) variant with SmuCas9 PID swap in domain-inlaid-il format

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLAIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGDSLAMARRLARSVRRLTRR
RAHRLLRARRLLKREGVLQAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSQRKNEGETADKELGALLKGVANNAHAL
QTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVQKMLGHCTFEPAE
PKAAKNTYTAERFIWLTKLNNLRILEQSGGSGGSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAH
AEIMALRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNYPGMNHRVEITEGILADECAALLCDFYR
MPRQVFENAQKKAQSSINETPGTSESATGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAISR
ALEKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISFDKFVQISLKALRRIVPLMEQGKRYDEACAEIYGDHYGKKN
TEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKAAAKFREYFPNFVGEPKSKDILKL
RLYEQQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSFNNKVLVLGSENQNKGNQTPYEYFNGKDNSREWQEFKARVETSRFPRSKK
QRILLOKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWGLRKVRAENDRHHALDAVVVACSTVAMQQKIT
RFVRYKEMNAFDGKTIDKETGKVLHOKTHFPQPWEFFAQEVMIRVFGKPDGKPEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRK
MSGAHKGTLRSAKRFVKHNEKISVKRVWLTKIRLAALENMVNYKNGREIELYEALKARLEAYGGNAKQAFDPKGNPFYKKGGQLVKAVRVERT
QKSGVLLNKKNAYTIADNATMVRVDVYTKAGKNYLVPVYVWQVAQGILPNRAVTSGKSEADWDLIDESFEFKFSLSRGDLVEMISNKGRIFGYY
NGLDRANGSIGIREHDLEKSKGKDGVHRVGVKTATAFNKYHVDPLGKEIHRCSSEPRPTLKIKSKKEDKRTADGSEFEPKKKRKV

atgaaacggacagccgacggaagegagttcgagtcaccaaagaagaagceggaaagtcgaagatatggccgecttcaagectaacccaatcaattacatectgggactggecateg

agcagacttcgatgagaatggcctgatcaagagcctgccaaacaccccctggcagctgagagcagccgccctgga caggaagctgacaccactggagtggtctgccgtgctgctg

cacctgatcaagcaccgcggctacctgagecageggaagaacgagggagagacagcagacaaggagetgggegecctgetgaagggagtggccaacaatgeccacgecctgea
gaccggcgatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggecacatcagaaaccagaggggegactatagecacaccttctcccgcaaggatetgc
aggccgagctgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggcctgaaggagggaatcgagaccctgctgatgacacagaggectgecctgtc
cggcgacgcagtgcagaagatgetgggacactgeaccttcgagectgcagagecaaaggecgecaagaacacctacacagecgageggtttatctggetgacaaagetgaacaat
ctgagaatcctggagcagtctggeggttcaggtggatcaggeggtagetctgaggtggagttttcccacgagtactggatgagacatgecctgaccctggecaagagggcacgega
tgagagggaggtgcctgtgggagecgtgctggtgctgaacaatagagtgatcggegagggctggaacagagecatcggectgeacgacccaacageccatgecgaaattatggec
ctgagacagggcggcctggtcatgcagaactacagactgattgacgecaccctgtacgtgacattcgagecttgegtgatgtgcgecggegecatgatecactctaggateggecgc
gtggtatttggcgtgaggaacagcaaacggggcgccgeaggctecctgatgaacgtgctgaactacceeggeatgaatcaccgegtcgaaattaccgagggaatectggcagatg
aatgtgccgeectgetgtgegactictaccggatgectagacaggtgticaatgctcagaagaaggeccagagetecatcaacgagacacctggcacaagegagagegeaacage
atccgagaggccactgaccgacacagagagggccaccctgatggatgagecttaccggaagtctaagetgacatatgecccaggecagaaagetgetgggectggaggacaccge
cttctttaagggcectgagatacggcaaggataatgecgaggectccacactgatggagatgaaggectatcacgecatctctegegecctggagaaggagggcctgaaggacaag
aagtcccccctgaacctgagetccgagetgcaggatgagateggeaccgecttctetetgtttaagaccgacgaggatatcacaggecgectgaaggacagggtgcagectgagat
cctggaggccctgctgaageacatctctttcgataagtttgtgcagatcagectgaaggecctgagaaggategtgecactgatggageagggcaageggtacgacgaggectgeg
ccgagatctacggcegatcactatggcaagaagaacacagaggagaagatctatctgecccctateecctgecgacgagatcagaaatectgtggtgctgagggecctgteccaggcea
agaaaagtgatcaacggagtggtgcgecggtacggatctccageccggatccacatcgagaccgccagagaagtgggcaagagettcaaggaccggaaggagatcgagaagag
acaggaggagaatcgcaaggatcgggagaaggecgecgecaagtttagggagtacttccctaactttgtgggcgagecaaagtctaaggacatectgaagetgegectgtacgag
cagcagcacggcaagtgtctgtatagcggcaaggagatcaatctggtgcggctgaacgagaagggctatgtggagatcgatcacgecctgectttctccagaacctgggacgattcet
tttaacaataaggtgctggtgctgggcagcgagaaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccagggagtggcaggagttcaaggecc
gcgtggagacctctagatttcccaggagcaagaageageggatectgetgcagaagttcgacgaggatggctttaaggagtgcaacctgaatgacaccagatacgtgaaccggtte
ctgtgccagtttgtggccgatcacatectgetgaccggcaagggcaagagaagggtgttcgectctaatggccagatcacaaacctgetgaggggattttggggactgaggaaggtg
cgggcagagaatgacagacaccacgcactggatgcagtggtggtggcatgcagcaccgtggcaatgcagcagaagatcacaagattcgtgaggtataaggagatgaacgcectttg
acggcaagaccatcgataaggagacaggceaaggtgctgcaccagaagacccacttcecccagecttgggagttctttgeccaggaagtgatgatecgggtgttcggcaagecaga
cggcaagcctgagtttgaggaggccgataccccagagaagetgaggacactgetggcagagaagetgtctagcaggecagaggeagtgcacgagtacgtgaccecactgttegtg
tccagggcacccaatcggaagatgtcetggegeccacaagGGCacactgagaagegccaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggctgaccAA
GatcAGGctggecGCCctggagaacatggtgaattacaagaacggcagggagatcgagetgtatgaggecctgaaggcaaggctggaggcctacggaggaaatgecaagea
ggccttcgacccaaagGGCaaccccttttataagaagggaggacagetggtgaaggecgtgcgggtggagAGGacccagAAGageggcgtgctgctgaataagaagaacge
ctacacaatcgccgacaacgccaccatggtgcgggtggacgtgtacaccaaggecggcaagaactacctggttectgtgtacgtgtggcaggtggcccagggceatettacccaacc
gcgecgtgaccageggeaagtccgaggetgactgggacctgatcgatgagagettcgagticaagttctctetgtcccggggagatctegtggaaatgatctccaacaagggeaga
atcttcggctactacaacggcctggacagagccaacggctctatiggaattagagagcacgacctagagaagagcaagggcaaagacggegtgcatagagtgggagtgaaaaca
gctacagcatttaacaagtaccacgtggatcccctgggcaaagagatccacagatgcageagegaacccagacctacactgaaaatcaagtctaagaaggaggataaaagaacc
gccgacggcagegaattcgageccaagaagaagaggaaagtc




eNme2-C-ABE8e-il_linker10: BPSV40-NLS, nNme2Cas9, TadA8e, Linkers
David Liu Lab, eNme2-C ABE8e variant in domain-inlaid-i1 format

MKRTADGSEFESPKKKRKVEDAAFKSNPINYILGLAIGIASVGWAMVEIDEEGNPIRLIDLGVRVFERAEVPKTGDSLAMARRLARSVRRLTRRRA
HRLLRARRLLKREGVLOAADFDENGLITSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSQRKNEGETAAKELGALLKGVANNAHALQT
GDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVQKMLGHCTLEPTEPK
AAKNTYTAERFIWLTKLNNLRILEQSGGSGGSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAHAEI
MALRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNYPGMNHRVEITEGILADECAALLCDFYRMP
RQVEFNAQKKAQSSINETPGTSESATGSERPLTDTERSTLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAISRALE
KEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISFDKFVQISLKALRRIVPLMEQGKRYDEACAEIYGVHYGKKNTEE
KIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIAKROQEENRKDREKAAAKFREYFPNFVGEPKSKDILKLRLY
EQQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSFNNKVLVLGSENQNKGNQTPYEYFNGKDNSREWQEFKARVETSRFPSSKKQRIL
LOQKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVVASNGQITNLLRGFWRLRKVRAENDRHHALDAVVVACSTVAMQQKITRFVR
YKEMNAFDGKTVDKETGKVLYQKTHFPOQPWEFFAQEVMIRVFGKPDGKPEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRKMSG
AHKDTLRSAKRFVKHNEKISVKRVWLTEIKLADLENMVNYKNGREIELYEALKARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKTQKSG
VLLNKKNAYTIADNGDMVRVDVFCKVDKKGKNQYFIVPIYAWQVAENILPDIDCKGYRIDDSYTFCFSLHKYDLIAFQKDEKSKVEFAYYINCDSS
SGGFYLAWHDKGSREQRFRISTONLALIQKYQVNELGKEIRPCRLKKRPPVRSGGSKRTADGSEFEPKKKRKYV

atgaaacggacagccgacggaagegagticgagtcaccaaagaagaagcggaaagtcgaagatgcageattcaagtcaaacccaatcaattacatectgggactggcaategga
atcgcatccgtgggatgggctatggtggagatcgacgaggageggaatectateccggetgategatctgggcgtgagagtgtitgagagggccgaggtgccaaagaccggcgattc

caga cttcgatgaga atggcctgatcacgagcttgccaaacaccccctggcagctgagagcagccgccctggacaggaagctgacaccactggagtggtctgccgtgctgctgcac
ctgatcaagcaccgeggctacctgagecageggaagaacgagggagagacageagecaaggagetgggegecctgetgaagggagtggccaacaatgeccacgecctgeagac
cggcgatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggecacatcagaaaccagaggggcgactatagecacaccttctcccgcaaggatetgeagg
ccgagctgatcctgetgttcgagaagcagaaggagtitggcaatccacacgtgageggaggcctgaaggagggaatcgagaccctgetgatgacacagaggectgeectgtecgg
cgacgcagtgcagaagatgctggggcactgeaccctcgagectacagagcecaaaggecgecaagaacacctacacagecgageggtttatctggetgacaaagetgaacaatctg
agaatcctggagcagtctggeggttcaggtggatcaggeggtagetctgaggtggagtittcccacgagtactggatgagacatgeectgacectggecaagagggcacgcgatga
gagggaggtgcctgtgggagecgtgctggtgctgaacaatagagtgatcggegagggctggaacagagecateggectgcacgacccaacageccatgecgaaattatggecctg
agacagggcggcctggtcatgcagaactacagactgattgacgecaccctgtacgtgacattcgagecttgegtgatgtgcgecggegecatgatecactctaggateggecgegtg
gtgtttggcgtgaggaacagcaaacggggcgccgeaggctecctgatgaacgtgctgaactaccecggeatgaatcaccgegtcgaaattaccgagggaatectggcagatgaat
gtgccgeectgetgtgcgacttctaccggatgectagacaggtgticaatgetcagaagaaggceccagagetccatcaacgagacacctggeacaagegagagegcaacaggate
cgagaggccactgaccgacacagagaggtccaccctgatggatgagecttaccggaagtctaaactgacatatgeccaggeccagaaagetgetgggectggaggacaccgectte
tttaagggcctgagatacggcaaggataatgecgaggectccacactgatggagatgaaggectatcacgecatctctcgegecctggagaaggagggectgaaggacaagaagt
cccccctgaacctgagcetccgagetgcaggatgagatcggeaccgecttcetetetgtttaagaccgacgaggatatcacaggecgectgaaggacagggtgcagectgagatectg
gaggccctgctgaagceacatctctttcgataagtitgtgcagatcagectgaaggecctgagaaggategtgecactgatggagcagggcaageggtacgacgaggectgegecga
gatctacggcgttcactatggcaagaagaacacagaggagaagatctatetgeccectatecctgecgacgagatcagaaatectgtggtgctgagggccctgteccaggcaagaa
aagtgatcaacggagtggtgcgccggtacggatctccageccggatccacatcgagaccgecagagaagtgggcaagagettcaaggaccggaaggagatcgcgaagagacag
gaggagaatcgcaaggatcgggagaaggecgecgecaagtttagggagtacttecctaactttgtgggcgagecaaagtctaaggacatectgaagetgegectgtacgageage
agcacggcaagtgtctgtatagcggcaaagagatcaatctggtgeggctgaacgagaagggctatgtggagatcgatcacgecctgectttctccagaacctgggacgattctttta
acaataaggtgctggtgctgggcagegagaaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccagggagtggcaggagttcaaggeccgeg
tggagacctctagatttcccagtagcaagaagcageggatectgetgcagaagttcgacgaggatggctttaaggagtgcaacctgaatgacaccagatacgtgaaccggttectgt
gccagtttgtggccgatcacatectgetgaccggcaagggcaagagaagggtggtegectctaatggecagatcacaaacctgetgagggggttttggagactgaggaaggtgcgg
gcagagaatgacagacaccacgcactggatgcagtggtggtggcatgcageaccgtggcaatgcagcagaagatcacaagattcgtgaggtataaggagatgaacgectttgacg
gcaagaccgtcgataaggagacaggcaaggtgctgtaccagaagacccacttcecccagecttgggagttctttgcccaggaagttatgatecgggtgttcggcaagecagacgge
aagcctgagtttgaggaggccgataccccagagaagetgaggacactgetggcagagaagetgtetagecaggecagaggeagtgeacgagtacgtgacceegetgttegtgteca
gggcacccaatcggaagatgtctggcgeccacaaggacacactgagaagegccaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggctgaccgagatcea
agctggccgatctggagaacatggtgaattacaagaacggcagggagatcgagetgtatgaggecctgaaggcaaggctggaggcctacggaggaaatgccaageaggectteg
acccaaaggataaccccttttataagaagggaggacagctggtgaaggccgtgcgggtggagaagacccagaagageggegtgctgctgaataagaagaacgectacacaateg
ccgacaatggtgatatggtgagagtggacgtgtictgtaaggtggataagaagggcaagaatcagtactttatcgtgectatctatgectggcaggtggecgagaacatectgecag
acatcgattgcaagggctacagaatcgacgatagctatacattctgtttttccctgcacaagtatgacctgategecttccagaaggatgagaagtccaaggtggagtttgectactat
atcaattgcgactcctctageggegggttctacctggectggcacgataagggcageagggageageggtttcgeatcteccacccagaatetggegetgatccagaagtatcaggtg
aacgagctgggcaaggagatcaggcecatgteggctgaagaagegeccaccegtgeggtetggeggctcaaaaagaaccgecgacggcagegaattcgageccaagaagaagag
gaaagtc




Nme2-ABES8e-i8_linker10 (WT): BPSV40-NLS, Nme2Cas9 — delta PID, TadA8e, SmuCas9 PID, Linkers

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLAIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGDSLAMARRLARSVRRLTRR
RAHRLLRARRLLKREGVLOAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSORKNEGETADKELGALLKGVANNAHAL
QTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVQKMLGHCTFEPAE
PKAAKNTYTAERFIWLTKLNNLRILEQGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAISRAL
EKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISFDKFVQISLKALRRIVPLMEQGKRYDEACAEIYGDHYGKKNTE
EKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKAAAKFREYFPNFVGEPKSKDILKLRL
YEQQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSENNKVLVLGSENQNKGNQTPYEYFNGKDNSREWQEFKARVETSRFPRSKKQRI
LLOKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWGLRKVRAENDRHHALDAVVVACSTVAMQQKITREV
RYKEMNAFDGKTIDKETGKVLHQKTHFPQPWEFFAQEVMIRVFGKPDGKPSGGSGGSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGA
VLVLNNRVIGEGWNRAIGLHDPTAHAEIMALRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNYP
GMNHRVEITEGILADECAALLCDFYRMPRQVENAQKKAQSSINETPGTSESATEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRKM
SGAHKDTLRSAKRFVKHNEKISVKRVWLTEIKLADLENMVNYKNGREIELYEALKARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKTQE
SGVLLNKKNAYTIADNGDMVRVDVFCKVDKKGKNQYFIVPIYAWQVAENILPDIDCKGYRIDDSYTFCFSLHKYDLIAFQKDEKSKVEFAYYINCD
SSNGRFYLAWHDKGSKEQQFRISTONLVLIQKYQVNELGKEIRPCRLKKRPPVREDKRTADGSEFEPKKKRKYV

atgaaacggacagccgacggaagcegagttcgagtcaccaaagaagaagcggaaagtcgaagatatggecgecttcaagectaacccaatcaattacatectgggactggCeatc

attctctggctatggcccggagactggcacggagcgtgaggcgcctgacacggagaagggcacacaggctgctgagggcacgccggctgctga agagagagggcgtgctgcagg

cagcagacttcgatgagaatggcctgatcaagagectgccaaacaccccctggeagetgagageagecgecctggacaggaagetgacaccactggagtggtetgecgtgctgcet
gcacctgatcaagcaccgeggctacctgagecageggaagaacgagggagagacageagacaaggagetgggcgecctgctgaagggagtggecaacaatgeccacgecctge
agaccggcgatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggecacatcagaaaccagaggggegactatagecacacctictcccgcaaggatcetg
caggccgagctgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggectgaaggagggaatcgagaccctgetgatgacacagaggectgecectgt
ccggegacgeagtgcagaagatgetgggacactgeaccttcgagectgcagagecaaaggecgccaagaacacctacacagecgageggtttatctggetgacaaagetgaaca
atctgagaatcctggagcagggatccgagaggcecactgaccgacacagagagggccaccctgatggatgagecttaccggaagtctaagetgacatatgeccaggecagaaagcet
gctggecctggaggacaccgecttctttaagggectgagatacggcaaggataatgecgaggectccacactgatggagatgaaggcctatcacgecatetetegegecctggaga
aggagggcctgaaggacaagaagtceccccctgaacctgagetccgagetgcaggatgagateggeaccgecttctetetgtttaagaccgacgaggatatcacaggecgectgaag
gacagggtgcagcectgagatcctggaggecctgetgaageacatctetttcgataagttigtgcagatcagectgaaggecctgagaaggategtgecactgatggageagggcaa
gcggtacgacgaggectgegecgagatctacggegatcactatggcaagaagaacacagaggagaagatctatctgecccctatcectgecgacgagatcagaaatectgtggtg
ctgagggccctgtcccaggcaagaaaagtgatcaacggagtggtgcgecggtacggatctccageccggatccacatcgagaccgecagagaagtgggcaagagettcaaggac
cggaaggagatcgagaagagacaggaggagaatcgcaaggatcgggagaaggecgecgecaagtttagggagtacttcectaactttgtgggcgagecaaagtctaaggacatc
ctgaagctgegectgtacgagecageageacggcaagtgtctgtatageggcaaggagatcaatetggtgeggctgaacgagaagggctatgtggagategatcacgeectgecttt
ctccagaacctgggacgattcttttaacaataaggtgctggtgctgggcagegagaaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccaggg
agtggcaggagttcaaggcccgegtggagacctctagatttcccaggagcaagaagcageggatectgetgcagaagttcgacgaggatggetttaaggagtgcaacctgaatga
caccagatacgtgaaccggttcctgtgecagtitgtggecgatcacatectgetgaccggcaagggcaagagaagggtgttcgectctaatggecagatcacaaacctgetgagggg
attttggggactgaggaaggtgcgggcagagaatgacagacaccacgcactggatgcagtggtggtggcatgcageaccgtggcaatgcagcagaagatcacaagattegtgag
gtataaggagatgaacgcctttgacggcaagaccatcgataaggagacaggcaaggtgctgcaccagaagacccacttcecccagecttgggagttctttgcccaggaagtgatga
tccgggtgttcggcaagecagacggcaagecttctggeggttcaggtggatcaggeggtagetcigagetggagttticccacgagtactggatgagacatgecctgacectggeca
agagggcacgcgatgagagggaggtgcctgtgggagecgtgctggtgctgaacaatagagtgatcggegagggctggaacagagecateggectgcacgacccaacageccatg
ccgaaattatggccctgagacagggeggectggtcatgcagaactacagactgattgacgecaccctgtacgtgacattcgagecttgegtgatgtgegecggegecatgatecact
ctaggatcggccgegtggtgtttggegtgaggaacagcaaacggggcgecgeaggeteectgatgaacgtgetgaactacceecggeatgaatcaccgegtcgaaattaccgaggg
aatcctggeagatgaatgtgecgeectgetgtgegactictaccggatgectagacaggtgttcaatgetcagaagaaggeccagagetccatcaacgagacacctggcacaageg
agagcgcaacagagtttgaggaggccgataccccagagaagetgaggacactgetggcagagaagetgtctagcaggecagaggeagtgcacgagtacgtgaccecactgtteg
tgtccagggcacccaatcggaagatgtetggegeccacaaggacacactgagaagegecaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggctgaceg
agatcaagctggccgatctggagaacatggtgaattacaagaacggcagggagatcgagetgtatgaggecctgaaggcaaggctggaggcctacggaggaaatgecaageag
gccttcgacccaaaggataaccccttttataagaagggaggacagetggtgaaggecgtgcgggtggagaagacccaggagageggcgtgctgctgaataagaagaacgectac
acaatcgccgacaatggegatatggtgagagtggacgtgttctgtaaggtggataagaagggcaagaatcagtactttategtgectatctatgectggcaggtggccgagaacate
ctgccagacatcgattgcaagggctacagaatcgacgatagetatacattetgtttttccctgcacaagtatgacctgategecttccagaaggatgagaagtccaaggtggagtttg
cctactatatcaattgcgactcctctaacggcaggttctacctggectggcacgataagggcagcaaggageageagtttcgeatctccacccagaatetggtgctgatccagaagta
tcaggtgaacgagctgggcaaggagatcaggccatgteggctgaagaagegeccaccegtgcgggaggataaaagaaccgecgacggcagegaattcgageccaagaagaaga
ggaaagtc




Nme2-ABE8e-i8_linker10 (E932R): BPSV40-NLS, Nme2Cas9 — delta PID, TadA8e, SmuCas9 PID, Linkers

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLAIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGDSLAMARRLARSVRRLTRR
RAHRLLRARRLLKREGVLOAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSORKNEGETADKELGALLKGVANNAHAL
QTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVQKMLGHCTFEPAE
PKAAKNTYTAERFIWLTKLNNLRILEQGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAISRAL
EKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISFDKFVQISLKALRRIVPLMEQGKRYDEACAEIYGDHYGKKNTE
EKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKAAAKFREYFPNFVGEPKSKDILKLRL
YEQQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSENNKVLVLGSENQNKGNQTPYEYFNGKDNSREWQEFKARVETSRFPRSKKQRI
LLOKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWGLRKVRAENDRHHALDAVVVACSTVAMQQKITREV
RYKEMNAFDGKTIDKETGKVLHQKTHFPQPWEFFAQEVMIRVFGKPDGKPSGGSGGSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGA
VLVLNNRVIGEGWNRAIGLHDPTAHAEIMALRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNYP
GMNHRVEITEGILADECAALLCDFYRMPRQVENAQKKAQSSINETPGTSESATEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRKM
SGAHKDTLRSAKRFVKHNEKISVKRVWLTEIKLADLENMVNYKNGREIELYEALKARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKTRE
SGVLLNKKNAYTIADNGDMVRVDVFCKVDKKGKNQYFIVPIYAWQVAENILPDIDCKGYRIDDSYTFCFSLHKYDLIAFQKDEKSKVEFAYYINCD
SSNGRFYLAWHDKGSKEQQFRISTONLVLIQKYQVNELGKEIRPCRLKKRPPVREDKRTADGSEFEPKKKRKYV

atgaaacggacagccgacggaagcegagttcgagtcaccaaagaagaagcggaaagtcgaagatatggecgecttcaagectaacccaatcaattacatectgggactggCeatc

attctctggctatggcccggagactggcacggagcgtgaggcgcctgacacggagaagggcacacaggctgctgagggcacgccggctgctga agagagagggcgtgctgcagg

cagcagacttcgatgagaatggcctgatcaagagectgccaaacaccccctggeagetgagageagecgecctggacaggaagetgacaccactggagtggtetgecgtgctgcet
gcacctgatcaagcaccgeggctacctgagecageggaagaacgagggagagacageagacaaggagetgggcgecctgctgaagggagtggecaacaatgeccacgecctge
agaccggcgatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggecacatcagaaaccagaggggegactatagecacacctictcccgcaaggatcetg
caggccgagctgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggectgaaggagggaatcgagaccctgetgatgacacagaggectgecectgt
ccggegacgeagtgcagaagatgetgggacactgeaccttcgagectgcagagecaaaggecgccaagaacacctacacagecgageggtttatctggetgacaaagetgaaca
atctgagaatcctggagcagggatccgagaggcecactgaccgacacagagagggccaccctgatggatgagecttaccggaagtctaagetgacatatgeccaggecagaaagcet
gctggecctggaggacaccgecttctttaagggectgagatacggcaaggataatgecgaggectccacactgatggagatgaaggcctatcacgecatetetegegecctggaga
aggagggcctgaaggacaagaagtceccccctgaacctgagetccgagetgcaggatgagateggeaccgecttctetetgtttaagaccgacgaggatatcacaggecgectgaag
gacagggtgcagcectgagatcctggaggecctgetgaageacatctetttcgataagttigtgcagatcagectgaaggecctgagaaggategtgecactgatggageagggcaa
gcggtacgacgaggectgegecgagatctacggegatcactatggcaagaagaacacagaggagaagatctatctgecccctatcectgecgacgagatcagaaatectgtggtg
ctgagggccctgtcccaggcaagaaaagtgatcaacggagtggtgcgecggtacggatctccageccggatccacatcgagaccgecagagaagtgggcaagagettcaaggac
cggaaggagatcgagaagagacaggaggagaatcgcaaggatcgggagaaggecgecgecaagtttagggagtacttcectaactttgtgggcgagecaaagtctaaggacatc
ctgaagctgegectgtacgagecageageacggcaagtgtctgtatageggcaaggagatcaatetggtgeggctgaacgagaagggctatgtggagategatcacgeectgecttt
ctccagaacctgggacgattcttttaacaataaggtgctggtgctgggcagegagaaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccaggg
agtggcaggagttcaaggcccgegtggagacctctagatttcccaggagcaagaagcageggatectgetgcagaagttcgacgaggatggetttaaggagtgcaacctgaatga
caccagatacgtgaaccggttcctgtgecagtitgtggecgatcacatectgetgaccggcaagggcaagagaagggtgttcgectctaatggecagatcacaaacctgetgagggg
attttggggactgaggaaggtgcgggcagagaatgacagacaccacgcactggatgcagtggtggtggcatgcageaccgtggcaatgcagcagaagatcacaagattegtgag
gtataaggagatgaacgcctttgacggcaagaccatcgataaggagacaggcaaggtgctgcaccagaagacccacttcecccagecttgggagttctttgcccaggaagtgatga
tccgggtgttcggcaagecagacggcaagecttctggeggttcaggtggatcaggeggtagetcigagetggagttticccacgagtactggatgagacatgecctgacectggeca
agagggcacgcgatgagagggaggtgcctgtgggagecgtgctggtgctgaacaatagagtgatcggegagggctggaacagagecateggectgcacgacccaacageccatg
ccgaaattatggccctgagacagggeggectggtcatgcagaactacagactgattgacgecaccctgtacgtgacattcgagecttgegtgatgtgegecggegecatgatecact
ctaggatcggccgegtggtgtttggegtgaggaacagcaaacggggcgecgeaggeteectgatgaacgtgetgaactacceecggeatgaatcaccgegtcgaaattaccgaggg
aatcctggeagatgaatgtgecgeectgetgtgegactictaccggatgectagacaggtgttcaatgetcagaagaaggeccagagetccatcaacgagacacctggcacaageg
agagcgcaacagagtttgaggaggccgataccccagagaagetgaggacactgetggcagagaagetgtctagcaggecagaggeagtgcacgagtacgtgaccecactgtteg
tgtccagggcacccaatcggaagatgtetggegeccacaaggacacactgagaagegecaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggctgaceg
agatcaagctggccgatctggagaacatggtgaattacaagaacggcagggagatcgagetgtatgaggecctgaaggcaaggctggaggcctacggaggaaatgecaageag
gccttcgacccaaaggataaccccttttataagaagggaggacagetggtgaaggecgtgcgggtggagaagacccagCGTageggegtgctgctgaataagaagaacgectac
acaatcgccgacaatggegatatggtgagagtggacgtgttctgtaaggtggataagaagggcaagaatcagtactttategtgectatctatgectggcaggtggccgagaacate
ctgccagacatcgattgcaagggctacagaatcgacgatagetatacattetgtttttccctgcacaagtatgacctgategecttccagaaggatgagaagtccaaggtggagtttg
cctactatatcaattgcgactcctctaacggcaggttctacctggectggcacgataagggcagcaaggageageagtttcgeatctccacccagaatetggtgctgatccagaagta
tcaggtgaacgagctgggcaaggagatcaggccatgteggctgaagaagegeccaccegtgcgggaggataaaagaaccgecgacggcagegaattcgageccaagaagaaga
ggaaagtc




Nme2-ABE8e-i8_linker10 (D56R): BPSV40-NLS, Nme2Cas9 — delta PID, TadA8e, SmuCas9 PID, Linkers

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLAIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGRSLAMARRLARSVRRLTRR
RAHRLLRARRLLKREGVLOAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSORKNEGETADKELGALLKGVANNAHAL
QTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVQKMLGHCTFEPAE
PKAAKNTYTAERFIWLTKLNNLRILEQGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAISRAL
EKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISFDKFVQISLKALRRIVPLMEQGKRYDEACAEIYGDHYGKKNTE
EKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKAAAKFREYFPNFVGEPKSKDILKLRL
YEQQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSENNKVLVLGSENQNKGNQTPYEYFNGKDNSREWQEFKARVETSRFPRSKKQRI
LLOKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWGLRKVRAENDRHHALDAVVVACSTVAMQQKITREV
RYKEMNAFDGKTIDKETGKVLHQKTHFPQPWEFFAQEVMIRVFGKPDGKPSGGSGGSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGA
VLVLNNRVIGEGWNRAIGLHDPTAHAEIMALRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNYP
GMNHRVEITEGILADECAALLCDFYRMPRQVENAQKKAQSSINETPGTSESATEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRKM
SGAHKDTLRSAKRFVKHNEKISVKRVWLTEIKLADLENMVNYKNGREIELYEALKARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKTQE
SGVLLNKKNAYTIADNGDMVRVDVFCKVDKKGKNQYFIVPIYAWQVAENILPDIDCKGYRIDDSYTFCFSLHKYDLIAFQKDEKSKVEFAYYINCD
SSNGRFYLAWHDKGSKEQQFRISTONLVLIQKYQVNELGKEIRPCRLKKRPPVREDKRTADGSEFEPKKKRKYV

atgaaacggacagccgacggaagcegagttcgagtcaccaaagaagaagcggaaagtcgaagatatggecgecttcaagectaacccaatcaattacatectgggactggCeatc

Gthtctggctatggcccggagactggcacgga gcgtgaggcgcctgacacggagaagggcacacaggctgctgagggcacgccggctgctgaagagagagggcgtgctgcag

gcagcagacttcgatgagaatggectgatcaagagectgecaaacaccecctggcagetgagageagecgecctggacaggaagetgacaccactggagtggtetgecgtgctge

tgcacctgatcaagcaccgeggctacctgagecageggaagaacgagggagagacageagacaaggagetgggegeectgctgaagggagtggecaacaatgeccacgecctg

cagaccggcgatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggecacatcagaaaccagaggggcgactatagecacaccttctcccgcaaggatct
gcaggcecgagctgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggectgaaggagggaatcgagaccectgetgatgacacagaggectgecctg
tccggcgacgcagtgcagaagatgetgggacactgeaccttcgagectgcagagecaaaggecgecaagaacacctacacagecgageggtttatctggetgacaaagcetgaaca
atctgagaatcctggagcagggatccgagaggcecactgaccgacacagagagggccaccctgatggatgagecttaccggaagtctaagetgacatatgeccaggecagaaagcet
gctggecctggaggacaccgecttctttaagggectgagatacggcaaggataatgecgaggectccacactgatggagatgaaggcctatcacgecatetetegegecctggaga

aggagggcctgaaggacaagaagtceccccctgaacctgagetccgagetgcaggatgagateggeaccgecttctetetgtttaagaccgacgaggatatcacaggecgectgaag
gacagggtgcagcectgagatcctggaggecctgetgaageacatctetttcgataagttigtgcagatcagectgaaggecctgagaaggategtgecactgatggageagggcaa

gcggtacgacgaggectgegecgagatctacggegatcactatggcaagaagaacacagaggagaagatctatctgecccctatcectgecgacgagatcagaaatectgtggtg

ctgagggccctgtcccaggcaagaaaagtgatcaacggagtggtgcgecggtacggatctccageccggatccacatcgagaccgecagagaagtgggcaagagettcaaggac

cggaaggagatcgagaagagacaggaggagaatcgcaaggatcgggagaaggecgecgecaagtttagggagtacttcectaactttgtgggcgagecaaagtctaaggacatc
ctgaagctgegectgtacgagecageageacggcaagtgtctgtatageggcaaggagatcaatetggtgeggctgaacgagaagggctatgtggagategatcacgeectgecttt

ctccagaacctgggacgattcttttaacaataaggtgctggtgctgggcagegagaaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccaggg
agtggcaggagttcaaggcccgegtggagacctctagatttcccaggagcaagaagcageggatectgetgcagaagttcgacgaggatggetttaaggagtgcaacctgaatga

caccagatacgtgaaccggttcctgtgecagtitgtggecgatcacatectgetgaccggcaagggcaagagaagggtgttcgectctaatggecagatcacaaacctgetgagggg
attttggggactgaggaaggtgcgggcagagaatgacagacaccacgcactggatgcagtggtggtggcatgcageaccgtggcaatgcagcagaagatcacaagattegtgag

gtataaggagatgaacgcctttgacggcaagaccatcgataaggagacaggcaaggtgctgcaccagaagacccacttcecccagecttgggagttctttgcccaggaagtgatga
tccgggtgttcggcaagecagacggcaagecttctggeggttcaggtggatcaggeggtagetcigagetggagttticccacgagtactggatgagacatgecctgacectggeca
agagggcacgcgatgagagggaggtgcctgtgggagecgtgctggtgctgaacaatagagtgatcggegagggctggaacagagecateggectgcacgacccaacageccatg
ccgaaattatggccctgagacagggeggectggtcatgcagaactacagactgattgacgecaccctgtacgtgacattcgagecttgegtgatgtgegecggegecatgatecact

ctaggatcggccgegtggtgtttggegtgaggaacagcaaacggggcgecgeaggeteectgatgaacgtgetgaactacceecggeatgaatcaccgegtcgaaattaccgaggg

aatcctggeagatgaatgtgecgeectgetgtgegactictaccggatgectagacaggtgttcaatgetcagaagaaggeccagagetccatcaacgagacacctggcacaageg
agagcgcaacagagtttgaggaggccgataccccagagaagetgaggacactgetggcagagaagetgtctagcaggecagaggeagtgcacgagtacgtgaccecactgtteg
tgtccagggcacccaatcggaagatgtetggegeccacaaggacacactgagaagegecaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggctgaceg

agatcaagctggccgatctggagaacatggtgaattacaagaacggcagggagatcgagetgtatgaggecctgaaggcaaggctggaggcctacggaggaaatgecaageag

gccttcgacccaaaggataaccccttttataagaagggaggacagetggtgaaggecgtgcgggtggagaagacccaggagageggcgtgctgctgaataagaagaacgectac
acaatcgccgacaatggegatatggtgagagtggacgtgttctgtaaggtggataagaagggcaagaatcagtactttategtgectatctatgectggcaggtggccgagaacate
ctgccagacatcgattgcaagggctacagaatcgacgatagetatacattetgtttttccctgcacaagtatgacctgategecttccagaaggatgagaagtccaaggtggagtttg
cctactatatcaattgcgactcctctaacggcaggttctacctggectggcacgataagggcagcaaggageageagtttcgeatctccacccagaatetggtgctgatccagaagta
tcaggtgaacgagctgggcaaggagatcaggccatgteggctgaagaagegeccaccegtgcgggaggataaaagaaccgecgacggcagegaattcgageccaagaagaaga
ggaaagtc




Nme25mu-ABE8e-i8_linker10 (WT): BPSV40-NLS, Nme2Cas9 — delta PID, TadA8e, SmuCas9 PID, Linkers

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLAIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGDSLAMARRLARSVRRLTRR
RAHRLLRARRLLKREGVLOAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSORKNEGETADKELGALLKGVANNAHAL
QTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVQKMLGHCTFEPAE
PKAAKNTYTAERFIWLTKLNNLRILEQGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAISRAL
EKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISFDKFVQISLKALRRIVPLMEQGKRYDEACAEIYGDHYGKKNTE
EKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKAAAKFREYFPNFVGEPKSKDILKLRL
YEQQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSENNKVLVLGSENQNKGNQTPYEYFNGKDNSREWQEFKARVETSRFPRSKKQRI
LLOKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWGLRKVRAENDRHHALDAVVVACSTVAMQQKITREV
RYKEMNAFDGKTIDKETGKVLHQKTHFPQPWEFFAQEVMIRVFGKPDGKPSGGSGGSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGA
VLVLNNRVIGEGWNRAIGLHDPTAHAEIMALRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNYP
GMNHRVEITEGILADECAALLCDFYRMPRQVENAQKKAQSSINETPGTSESATEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRKM
SGAHKDTLRSAKRFVKHNEKISVKRVWLTEIKLADLENMVNYKNGREIELYEALKARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKTQE
SGVLLNKKNAYTIADNATMVRVDVYTKAGKNYLVPVYVWQVAQGILPNRAVTSGKSEADWDLIDESFEFKFSLSRGDLVEMISNKGRIFGYYNG
LDRANGSIGIREHDLEKSKGKDGVHRVGVKTATAFNKYHVDPLGKEIHRCSSEPRPTLKIKSKKEDKRTADGSEFEPKKKRKY

atgaaacggacagccgacggaagcegagttcgagtcaccaaagaagaagcggaaagtcgaagatatggecgecttcaagectaacccaatcaattacatectgggactggCeatc

attctctggctatggeccggagactggcacggagegtgaggegectgacacggagaagggcacacaggetgctgagggcacgecggctgctgaagagagagggcgtgctgeagg
cagcagacttcgatgagaatggcctgatcaagagectgccaaacaccccctggeagetgagageagecgecctggacaggaagetgacaccactggagtggtetgecgtgctgcet
gcacctgatcaagcaccgeggctacctgagecageggaagaacgagggagagacageagacaaggagetgggcgecctgctgaagggagtggecaacaatgeccacgecctge
agaccggcgatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggecacatcagaaaccagaggggegactatagecacacctictcccgcaaggatcetg
caggccgagctgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggectgaaggagggaatcgagaccctgetgatgacacagaggectgecectgt
ccggegacgeagtgcagaagatgetgggacactgeaccttcgagectgcagagecaaaggecgccaagaacacctacacagecgageggtttatctggetgacaaagetgaaca
atctgagaatcctggagcagggatccgagaggcecactgaccgacacagagagggccaccctgatggatgagecttaccggaagtctaagetgacatatgeccaggecagaaagcet
gctggecctggaggacaccgecttctttaagggectgagatacggcaaggataatgecgaggectccacactgatggagatgaaggcctatcacgecatetetegegecctggaga
aggagggcctgaaggacaagaagtceccccctgaacctgagetccgagetgcaggatgagateggeaccgecttctetetgtttaagaccgacgaggatatcacaggecgectgaag
gacagggtgcagcectgagatcctggaggecctgetgaageacatctetttcgataagttigtgcagatcagectgaaggecctgagaaggategtgecactgatggageagggcaa
gcggtacgacgaggectgegecgagatctacggegatcactatggcaagaagaacacagaggagaagatctatctgecccctatcectgecgacgagatcagaaatectgtggtg
ctgagggccctgtcccaggcaagaaaagtgatcaacggagtggtgcgecggtacggatctccageccggatccacatcgagaccgecagagaagtgggcaagagettcaaggac
cggaaggagatcgagaagagacaggaggagaatcgcaaggatcgggagaaggecgecgecaagtttagggagtacttcectaactttgtgggcgagecaaagtctaaggacatc
ctgaagctgegectgtacgagecageageacggcaagtgtctgtatageggcaaggagatcaatetggtgeggctgaacgagaagggctatgtggagategatcacgeectgecttt
ctccagaacctgggacgattcttttaacaataaggtgctggtgctgggcagegagaaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccaggg
agtggcaggagttcaaggcccgegtggagacctctagatttcccaggagcaagaagcageggatectgetgcagaagttcgacgaggatggetttaaggagtgcaacctgaatga
caccagatacgtgaaccggttcctgtgecagtitgtggecgatcacatectgetgaccggcaagggcaagagaagggtgttcgectctaatggecagatcacaaacctgetgagggg
attttggggactgaggaaggtgcgggcagagaatgacagacaccacgcactggatgcagtggtggtggcatgcageaccgtggcaatgcagcagaagatcacaagattegtgag
gtataaggagatgaacgcctttgacggcaagaccatcgataaggagacaggcaaggtgctgcaccagaagacccacttcecccagecttgggagttctttgcccaggaagtgatga
tccgggtgttcggcaagecagacggcaagecttctggeggttcaggtggatcaggeggtagetcigagetggagttticccacgagtactggatgagacatgecctgacectggeca
agagggcacgcgatgagagggaggtgcctgtgggagecgtgctggtgctgaacaatagagtgatcggegagggctggaacagagecateggectgcacgacccaacageccatg
ccgaaattatggccctgagacagggeggectggtcatgcagaactacagactgattgacgecaccctgtacgtgacattcgagecttgegtgatgtgegecggegecatgatecact
ctaggatcggccgegtggtgtttggegtgaggaacagcaaacggggcgecgeaggeteectgatgaacgtgetgaactacceecggeatgaatcaccgegtcgaaattaccgaggg
aatcctggeagatgaatgtgecgeectgetgtgegactictaccggatgectagacaggtgttcaatgetcagaagaaggeccagagetccatcaacgagacacctggcacaageg
agagcgcaacagagtttgaggaggccgataccccagagaagetgaggacactgetggcagagaagetgtctagcaggecagaggeagtgcacgagtacgtgaccecactgtteg
tgtccagggcacccaatcggaagatgtetggegeccacaaggacacactgagaagegecaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggctgaceg
agatcaagctggccgatctggagaacatggtgaattacaagaacggcagggagatcgagetgtatgaggecctgaaggcaaggctggaggcctacggaggaaatgecaageag
gccttcgacccaaaggataaccccttttataagaagggaggacagetggtgaaggecgtgcgggtggagaagacccaggagageggcgtgctgctgaataagaagaacgectac
acaatcgccgacaacgccaccatggtgegggtggacgtgtacaccaaggecggcaagaactacctggttectgtgtacgtgtggcaggtggeccagggeatcttacccaaccgegc
cgtgaccagcggcaagtccgaggetgactgggacctgatcgatgagagettcgagttcaagttctetetgtcccggggagatctegtggaaatgatctccaacaagggcagaatctt
cggctactacaacggectggacagagecaacggctctattggaattagagagcacgacctagagaagagcaagggcaaagacggcgtgcatagagtgggagtgaaaacageta
cagcatttaacaagtaccacgtggatcccctgggcaaagagatccacagatgcageagegaacccagacctacactgaaaatcaagtctaagaaggaggataaaagaaccgecg
acggcagcgaattcgageccaagaagaagaggaaagtc




Nme25mu-ABE8e-i8_linker10 (E932R): BPSV40-NLS, Nme2Cas9 — delta PID, TadA8e, SmuCas9 PID, Linkers

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLAIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGDSLAMARRLARSVRRLTRR
RAHRLLRARRLLKREGVLOAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSORKNEGETADKELGALLKGVANNAHAL
QTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVQKMLGHCTFEPAE
PKAAKNTYTAERFIWLTKLNNLRILEQGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAISRAL
EKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISFDKFVQISLKALRRIVPLMEQGKRYDEACAEIYGDHYGKKNTE
EKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKAAAKFREYFPNFVGEPKSKDILKLRL
YEQQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSENNKVLVLGSENQNKGNQTPYEYFNGKDNSREWQEFKARVETSRFPRSKKQRI
LLOKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWGLRKVRAENDRHHALDAVVVACSTVAMQQKITREV
RYKEMNAFDGKTIDKETGKVLHQKTHFPQPWEFFAQEVMIRVFGKPDGKPSGGSGGSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGA
VLVLNNRVIGEGWNRAIGLHDPTAHAEIMALRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNYP
GMNHRVEITEGILADECAALLCDFYRMPRQVENAQKKAQSSINETPGTSESATEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRKM
SGAHKDTLRSAKRFVKHNEKISVKRVWLTEIKLADLENMVNYKNGREIELYEALKARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKTQR
SGVLLNKKNAYTIADNATMVRVDVYTKAGKNYLVPVYVWQVAQGILPNRAVTSGKSEADWDLIDESFEFKFSLSRGDLVEMISNKGRIFGYYNG
LDRANGSIGIREHDLEKSKGKDGVHRVGVKTATAFNKYHVDPLGKEIHRCSSEPRPTLKIKSKKEDKRTADGSEFEPKKKRKY

atgaaacggacagccgacggaagcegagttcgagtcaccaaagaagaagcggaaagtcgaagatatggecgecttcaagectaacccaatcaattacatectgggactggCeatc

attctctggctatggcccggagactggcacggagcgtgaggcgcctgacacggagaagggcacacaggctgctgagggcacgccggctgctga agagagagggcgtgctgcagg

cagcagacttcgatgagaatggcctgatcaagagectgccaaacaccccctggeagetgagageagecgecctggacaggaagetgacaccactggagtggtetgecgtgctgcet
gcacctgatcaagcaccgeggctacctgagecageggaagaacgagggagagacageagacaaggagetgggcgecctgctgaagggagtggecaacaatgeccacgecctge
agaccggcgatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggecacatcagaaaccagaggggegactatagecacacctictcccgcaaggatcetg
caggccgagctgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggectgaaggagggaatcgagaccctgetgatgacacagaggectgecectgt
ccggegacgeagtgcagaagatgetgggacactgeaccttcgagectgcagagecaaaggecgccaagaacacctacacagecgageggtttatctggetgacaaagetgaaca
atctgagaatcctggagcagggatccgagaggcecactgaccgacacagagagggccaccctgatggatgagecttaccggaagtctaagetgacatatgeccaggecagaaagcet
gctggecctggaggacaccgecttctttaagggectgagatacggcaaggataatgecgaggectccacactgatggagatgaaggcctatcacgecatetetegegecctggaga
aggagggcctgaaggacaagaagtceccccctgaacctgagetccgagetgcaggatgagateggeaccgecttctetetgtttaagaccgacgaggatatcacaggecgectgaag
gacagggtgcagcectgagatcctggaggecctgetgaageacatctetttcgataagttigtgcagatcagectgaaggecctgagaaggategtgecactgatggageagggcaa
gcggtacgacgaggectgegecgagatctacggegatcactatggcaagaagaacacagaggagaagatctatctgecccctatcectgecgacgagatcagaaatectgtggtg
ctgagggccctgtcccaggcaagaaaagtgatcaacggagtggtgcgecggtacggatctccageccggatccacatcgagaccgecagagaagtgggcaagagettcaaggac
cggaaggagatcgagaagagacaggaggagaatcgcaaggatcgggagaaggecgecgecaagtttagggagtacttcectaactttgtgggcgagecaaagtctaaggacatc
ctgaagctgegectgtacgagecageageacggcaagtgtctgtatageggcaaggagatcaatetggtgeggctgaacgagaagggctatgtggagategatcacgeectgecttt
ctccagaacctgggacgattcttttaacaataaggtgctggtgctgggcagegagaaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccaggg
agtggcaggagttcaaggcccgegtggagacctctagatttcccaggagcaagaagcageggatectgetgcagaagttcgacgaggatggetttaaggagtgcaacctgaatga
caccagatacgtgaaccggttcctgtgecagtitgtggecgatcacatectgetgaccggcaagggcaagagaagggtgttcgectctaatggecagatcacaaacctgetgagggg
attttggggactgaggaaggtgcgggcagagaatgacagacaccacgcactggatgcagtggtggtggcatgcageaccgtggcaatgcagcagaagatcacaagattegtgag
gtataaggagatgaacgcctttgacggcaagaccatcgataaggagacaggcaaggtgctgcaccagaagacccacttcecccagecttgggagttctttgcccaggaagtgatga
tccgggtgttcggcaagecagacggcaagecttctggeggttcaggtggatcaggeggtagetcigagetggagttticccacgagtactggatgagacatgecctgacectggeca
agagggcacgcgatgagagggaggtgcctgtgggagecgtgctggtgctgaacaatagagtgatcggegagggctggaacagagecateggectgcacgacccaacageccatg
ccgaaattatggccctgagacagggeggectggtcatgcagaactacagactgattgacgecaccctgtacgtgacattcgagecttgegtgatgtgegecggegecatgatecact
ctaggatcggccgegtggtgtttggegtgaggaacagcaaacggggcgecgeaggeteectgatgaacgtgetgaactacceecggeatgaatcaccgegtcgaaattaccgaggg
aatcctggeagatgaatgtgecgeectgetgtgegactictaccggatgectagacaggtgttcaatgetcagaagaaggeccagagetccatcaacgagacacctggcacaageg
agagcgcaacagagtttgaggaggccgataccccagagaagetgaggacactgetggcagagaagetgtctagcaggecagaggeagtgcacgagtacgtgaccecactgtteg
tgtccagggcacccaatcggaagatgtetggegeccacaaggacacactgagaagegecaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggctgaceg
agatcaagctggccgatctggagaacatggtgaattacaagaacggcagggagatcgagetgtatgaggecctgaaggcaaggctggaggcctacggaggaaatgecaageag
gccttcgacccaaaggataaccccttttataagaagggaggacagetggtgaaggecgtgcgggtggagaagacccagCGTageggegtgctgctgaataagaagaacgectac
acaatcgccgacaacgccaccatggtgegggtggacgtgtacaccaaggecggcaagaactacctggttectgtgtacgtgtggcaggtggeccagggeatcttacccaaccgegc
cgtgaccagcggcaagtccgaggetgactgggacctgatcgatgagagettcgagttcaagttctetetgtcccggggagatctegtggaaatgatctccaacaagggcagaatctt
cggctactacaacggectggacagagecaacggctctattggaattagagagcacgacctagagaagagcaagggcaaagacggcgtgcatagagtgggagtgaaaacageta
cagcatttaacaagtaccacgtggatcccctgggcaaagagatccacagatgcageagegaacccagacctacactgaaaatcaagtctaagaaggaggataaaagaaccgecg
acggcagcgaattcgageccaagaagaagaggaaagtc




Nme25mu-ABE8e-i8_linker10 (D56R): BPSV40-NLS, Nme2Cas9 — delta PID, TadA8e, SmuCas9 PID, Linkers

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLAIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGRSLAMARRLARSVRRLTRR
RAHRLLRARRLLKREGVLOAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSORKNEGETADKELGALLKGVANNAHAL
QTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVQKMLGHCTFEPAE
PKAAKNTYTAERFIWLTKLNNLRILEQGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAISRAL
EKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISFDKFVQISLKALRRIVPLMEQGKRYDEACAEIYGDHYGKKNTE
EKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKAAAKFREYFPNFVGEPKSKDILKLRL
YEQQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSENNKVLVLGSENQNKGNQTPYEYFNGKDNSREWQEFKARVETSRFPRSKKQRI
LLOKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWGLRKVRAENDRHHALDAVVVACSTVAMQQKITREV
RYKEMNAFDGKTIDKETGKVLHQKTHFPQPWEFFAQEVMIRVFGKPDGKPSGGSGGSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGA
VLVLNNRVIGEGWNRAIGLHDPTAHAEIMALRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNYP
GMNHRVEITEGILADECAALLCDFYRMPRQVENAQKKAQSSINETPGTSESATEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRKM
SGAHKDTLRSAKRFVKHNEKISVKRVWLTEIKLADLENMVNYKNGREIELYEALKARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKTQE
SGVLLNKKNAYTIADNATMVRVDVYTKAGKNYLVPVYVWQVAQGILPNRAVTSGKSEADWDLIDESFEFKFSLSRGDLVEMISNKGRIFGYYNG
LDRANGSIGIREHDLEKSKGKDGVHRVGVKTATAFNKYHVDPLGKEIHRCSSEPRPTLKIKSKKEDKRTADGSEFEPKKKRKY

atgaaacggacagccgacggaagcegagttcgagtcaccaaagaagaagcggaaagtcgaagatatggecgecttcaagectaacccaatcaattacatectgggactggCeatc

Gthtctggctatggcccggagactggcacggagcgtgaggcgcctgacacggagaagggcacacaggctgctgagggcacgccggctgctgaagagagagggcgtgctgcag

gcagcagacttcgatgagaatggectgatcaagagectgecaaacaccecctggcagetgagageagecgecctggacaggaagetgacaccactggagtggtetgecgtgctge

tgcacctgatcaagcaccgeggctacctgagecageggaagaacgagggagagacageagacaaggagetgggegeectgctgaagggagtggecaacaatgeccacgecctg

cagaccggcgatttcaggacacctgecgagetggecctgaataagtttgagaaggagtccggecacatcagaaaccagaggggcgactatagecacaccttctcccgcaaggatct
gcaggcecgagctgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggectgaaggagggaatcgagaccectgetgatgacacagaggectgecctg
tccggcgacgcagtgcagaagatgetgggacactgeaccttcgagectgcagagecaaaggecgecaagaacacctacacagecgageggtttatctggetgacaaagcetgaaca
atctgagaatcctggagcagggatccgagaggcecactgaccgacacagagagggccaccctgatggatgagecttaccggaagtctaagetgacatatgeccaggecagaaagcet
gctggecctggaggacaccgecttctttaagggectgagatacggcaaggataatgecgaggectccacactgatggagatgaaggcctatcacgecatetetegegecctggaga

aggagggcctgaaggacaagaagtceccccctgaacctgagetccgagetgcaggatgagateggeaccgecttctetetgtttaagaccgacgaggatatcacaggecgectgaag
gacagggtgcagcectgagatcctggaggecctgetgaageacatctetttcgataagttigtgcagatcagectgaaggecctgagaaggategtgecactgatggageagggcaa

gcggtacgacgaggectgegecgagatctacggegatcactatggcaagaagaacacagaggagaagatctatctgecccctatcectgecgacgagatcagaaatectgtggtg

ctgagggccctgtcccaggcaagaaaagtgatcaacggagtggtgcgecggtacggatctccageccggatccacatcgagaccgecagagaagtgggcaagagettcaaggac

cggaaggagatcgagaagagacaggaggagaatcgcaaggatcgggagaaggecgecgecaagtttagggagtacttcectaactttgtgggcgagecaaagtctaaggacatc
ctgaagctgegectgtacgagecageageacggcaagtgtctgtatageggcaaggagatcaatetggtgeggctgaacgagaagggctatgtggagategatcacgeectgecttt

ctccagaacctgggacgattcttttaacaataaggtgctggtgctgggcagegagaaccagaataagggcaatcagacaccatacgagtatttcaatggcaaggacaactccaggg
agtggcaggagttcaaggcccgegtggagacctctagatttcccaggagcaagaagcageggatectgetgcagaagttcgacgaggatggetttaaggagtgcaacctgaatga

caccagatacgtgaaccggttcctgtgecagtitgtggecgatcacatectgetgaccggcaagggcaagagaagggtgttcgectctaatggecagatcacaaacctgetgagggg
attttggggactgaggaaggtgcgggcagagaatgacagacaccacgcactggatgcagtggtggtggcatgcageaccgtggcaatgcagcagaagatcacaagattegtgag

gtataaggagatgaacgcctttgacggcaagaccatcgataaggagacaggcaaggtgctgcaccagaagacccacttcecccagecttgggagttctttgcccaggaagtgatga
tccgggtgttcggcaagecagacggcaagecttctggeggttcaggtggatcaggeggtagetcigagetggagttticccacgagtactggatgagacatgecctgacectggeca
agagggcacgcgatgagagggaggtgcctgtgggagecgtgctggtgctgaacaatagagtgatcggegagggctggaacagagecateggectgcacgacccaacageccatg
ccgaaattatggccctgagacagggeggectggtcatgcagaactacagactgattgacgecaccctgtacgtgacattcgagecttgegtgatgtgegecggegecatgatecact

ctaggatcggccgegtggtgtttggegtgaggaacagcaaacggggcgecgeaggeteectgatgaacgtgetgaactacceecggeatgaatcaccgegtcgaaattaccgaggg

aatcctggeagatgaatgtgecgeectgetgtgegactictaccggatgectagacaggtgttcaatgetcagaagaaggeccagagetccatcaacgagacacctggcacaageg
agagcgcaacagagtttgaggaggccgataccccagagaagetgaggacactgetggcagagaagetgtctagcaggecagaggeagtgcacgagtacgtgaccecactgtteg

tgtccagggcacccaatcggaagatgtetggegeccacaaggacacactgagaagegecaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggctgaceg

agatcaagctggccgatctggagaacatggtgaattacaagaacggcagggagatcgagetgtatgaggecctgaaggcaaggctggaggcctacggaggaaatgecaageag

gccttcgacccaaaggataaccccttttataagaagggaggacagetggtgaaggecgtgcgggtggagaagacccaggagageggcgtgctgctgaataagaagaacgectac
acaatcgccgacaacgccaccatggtgegggtggacgtgtacaccaaggecggcaagaactacctggttectgtgtacgtgtggcaggtggeccagggeatcttacccaaccgegc
cgtgaccagcggcaagtccgaggetgactgggacctgatcgatgagagettcgagttcaagttctetetgtcccggggagatctegtggaaatgatctccaacaagggcagaatctt

cggctactacaacggectggacagagecaacggctctattggaattagagagcacgacctagagaagagcaagggcaaagacggcgtgcatagagtgggagtgaaaacageta

cagcatttaacaagtaccacgtggatcccctgggcaaagagatccacagatgcageagegaacccagacctacactgaaaatcaagtctaagaaggaggataaaagaaccgecg
acggcagcgaattcgageccaagaagaagaggaaagtc




iNme2-ABE8e-nt: BPSV40-NLS, nNme2Cas9, TadA8e, Linkers
Jenifer Dounda Lab, iNme2Cas9 (D16A) variant in n-terminally fused ABE8e format.

MKRTADGSEFESPKKKRKVGGSGGGSGGGSGSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAHAEIMVI
ALRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNYPGMNHRVEITEGILADECAALLCDFYRMPR
QVENAQKKAQSSINSGGSSGGSSGSETPGTSESATPESSGGSSGGSMAAFKPNPINYILGLAIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAE
VPKTGDSLAMARRLARSVRRLTRRRAHRLLRARRLLKREGVLQAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSQRK
NEGETADKELGALLKGVANNAHALQTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLM
TQRPALSGDAVQKMLGHCTFEPAEPKAAKNTYTAERFIWLTKLNNLRILEQGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGL
RYGKDNAEASTLMEMKAYHAISRALEKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISFDKFVQISLKALRRIVPL
MEQGKRYDEACAEIYGDHYGKKNTEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDRE
KAAAKFREYFPNFVGEPKSKDILKLRLYEQQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSFENNKVLVLGSENQNKGNQTPYEYENGK
DNSREWQEFKARVETSRFPRSKKQRILLOKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWGLRKVRAEND
RHHALDAVVVACSTVAMQQKITRFVRYKEMNAFDGKTIDKETGKVLHQKTHFPOQPWEFFAQEVMIRVFGKPDGKPEFEEADTPEKLRTLLAEK
LSSRPEAVHEYVTPLFVSRAPNRKMSGAHKGTLRSAKRFVKHNEKISVKRVWLTKIRLAALENMVNYKNGREIELYEALKARLEAYGGNAKQAFD
PKGNPFYKKGGQLVKAVRVERTQKSGVLLNKKNAYTIADNGDMVRVDVFCKVDKKGKNQYFIVPIYAWQVAENILPDIDCKGYRIDDSYTFCFES
LHKYDLIAFQKDEKSKVEFAYYINCDSSNGRFYLAWHDKGSKEQQFRISTONLVLIOKYQVNELGKEIRPCRLKKRPPVREDKRTADGSEFEPKKK
RKV

atgaaacggacagccgacggaagcegagticgagtcaccaaagaagaagcggaaagtcggeggtageggeggaggeageggtggeggeageggeictgaggtggagtiticeca
cgagtactggatgagacatgccctgaccctggecaagagggeacgegatgagagggaggtgectgtgggagecgtgctggtgctgaacaatagagtgatcggegagggctggaa
cagagccatcggectgcacgacccaacageccatgecgaaattatggecctgagacagggeggectggtcatgcagaactacagactgattgacgecaccctgtacgtgacatteg
agccttgegtgatgtgegecggegecatgatecactctaggateggecgegtggtgtitggcgtgaggaacagcaaacggggegecgeaggctecctgatgaacgtgetgaactac
cccggcatgaatcaccgegtcgaaattaccgagggaatectggcagatgaatgtgecgecctgetgtgcgacttctaccggatgectagacaggtgttcaatgetcagaagaaggec
cagagctccatcaactccggaggatctageggaggctectcetggetetgagacacctggecacaagegagagegcaacacctgaaageagegggggcageageggggggtcaatg
gcegecttcaagectaacccaatcaattacatcctgggactggecatcggaategeatecgtgggatgggctatggtggagatcgacgaggaggagaatectatecggetgategat
ctgggcgtgagagtgtttgagagggccgaggtgccaaagaccggegattetetggetatggeccggagactggcacggagegtgaggegectgacacggagaagggeacacagg
ctgctgagggcacgecggctgctgaagagagagggegtgctgcaggeageagacttcgatgagaatggectgatcaagagectgecaaacaccecctggeagetgagageagec
gccctggacaggaagetgacaccactggagtggtetgecgtgetgctgeacctgatcaagecaccgeggctacctgagecageggaagaacgagggagagacagceagacaaggag
ctgggcgecctgctgaagggagtggccaacaatgeccacgecctgeagaccggegatttcaggacacctgecgagetggecctgaataagtttgagaaggagtcecggecacatca
gaaaccagaggggcgactatagccacaccttctcccgcaaggatcetgcaggecgagetgatectgetgttcgagaagcagaaggagtttggcaatccacacgtgageggaggect
gaaggagggaatcgagaccctgetgatgacacagaggectgecctgtccggegacgeagtgcagaagatgetgggacactgeaccttcgagectgcagagecaaaggecgecaa
gaacacctacacagccgageggtitatctggetgacaaagcetgaacaatctgagaatectggagcagggatccgagaggecactgaccgacacagagagggecaccctgatggat
gagccttaccggaagtctaagctgacatatgcccaggecagaaagetgetgggectggaggacaccgecttctttaagggectgagatacggcaaggataatgecgaggectecac
actgatggagatgaaggcctatcacgccatctctegegecctggagaaggagggcctgaaggacaagaagteccecctgaacctgagetecgagetgeaggatgagateggcace
gccttetctctgtttaagaccgacgaggatatcacaggecgectgaaggacagggtgcagectgagatectggaggecctgetgaageacatcetctttcgataagtttgtgcagatea
gcctgaaggecctgagaaggategtgccactgatggagcagggcaageggtacgacgaggectgcgecgagatctacggegatcactatggcaagaagaacacagaggagaag
atctatctgccccctatccctgecgacgagatcagaaatcectgtggtgctgagggecctgtcccaggcaagaaaagtgatcaacggagtggtgegecggtacggatctccageeegg
atccacatcgagaccgccagagaagtgggcaagagettcaaggaccggaaggagatcgagaagagacaggaggagaatcgcaaggatcgggagaaggecgecgecaagttta
gggagtacttccctaactttgtgggcgagecaaagtctaaggacatcctgaagetgegectgtacgagcagecagecacggcaagtgtetgtatagecggcaaggagatcaatetggtg
cggctgaacgagaagggctatgtggagatcgatcacgecctgectttctccagaacctgggacgattcttttaacaataaggtgctggtgctgggcagegagaaccagaataaggg
caatcagacaccatacgagtatttcaatggcaaggacaactccagggagtggcaggagttcaaggeccgegtggagacctctagatttcccaggagcaagaageageggatectg
ctgcagaagttcgacgaggatggctttaaggagtgcaacctgaatgacaccagatacgtgaaccggttcctgtgccagtttgtggecgatcacatectgetgaccggcaagggcaag
agaagggtgttcgectctaatggecagatcacaaacctgcetgaggggattttggggactgaggaaggtgcgggcagagaatgacagacaccacgeactggatgcagtggtegteg
catgcagcaccgtggcaatgcagcagaagatcacaagattcgtgaggtataaggagatgaacgectttgacggcaagaccatcgataaggagacaggcaaggtgctgcaccaga
agacccacttcccccagecttgggagttctttgeccaggaagtgatgatecgggtgttcggcaagecagacggcaagectgagtttgaggaggccgataccccagagaagetgagg
acactgctggcagagaagctgtctagcaggccagaggcagtgcacgagtacgtgaccccactgttegtgtccagggcacccaatcggaagatgtetggegeccacaagggeacac
tgagaagcgccaagaggtttgtgaagcacaacgagaagatctccgtgaagagagtgtggctgaccaagatcaggetggecgecctggagaacatggtgaattacaagaacggea
gggagatcgagctgtatgaggecctgaaggcaaggctggaggcctacggaggaaatgecaageaggecttcgacccaaagggeaaccecttttataagaagggaggacagetgg
tgaaggccgtgcgggteggagaggacccagaagageggegtgctgctgaataagaagaacgectacacaatcgecgacaatggegatatggtgagagtggacgtgtictgtaaggt
ggataagaagggcaagaatcagtactttatcgtgectatctatgectggeaggtggecgagaacatectgecagacategattgcaagggctacagaatcgacgatagetatacatt
ctgtttttccctgcacaagtatgacctgatcgecttccagaaggatgagaagtccaaggtggagtttgectactatatcaattgegactectctaacggeaggttctacctggectggea
cgataagggcagcaaggagcageagtttcgeatctccacccagaatetggtgctgatccagaagtatcaggtgaacgagetgggcaaggagatcaggecatgteggctgaagaag
cgcccaccegtgegggaggataaaagaaccgecgacggcagegaattcgageccaagaagaagaggaaagte




iNme25mu-ABE8e-nt: BPSV40-NLS, Nme2Cas9 — delta PID, TadA8e, SmuCas9 PID, Linkers

Jenifer Dounda Lab, iNme2Cas9 (D16A) variant with SmuCas9 PID swap in n-terminally fused ABE8e format

MKRTADGSEFESPKKKRKVGGSGGGSGGGSGSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAHAEIMVI
ALRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNYPGMNHRVEITEGILADECAALLCDFYRMPR
QVENAQKKAQSSINSGGSSGGSSGSETPGTSESATPESSGGSSGGSMAAFKPNPINYILGLAIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAE
VPKTGDSLAMARRLARSVRRLTRRRAHRLLRARRLLKREGVLQAADFDENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSQRK
NEGETADKELGALLKGVANNAHALQTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEKQKEFGNPHVSGGLKEGIETLLM
TQRPALSGDAVQKMLGHCTFEPAEPKAAKNTYTAERFIWLTKLNNLRILEQGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGL
RYGKDNAEASTLMEMKAYHAISRALEKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISFDKFVQISLKALRRIVPL
MEQGKRYDEACAEIYGDHYGKKNTEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDRE
KAAAKFREYFPNFVGEPKSKDILKLRLYEQQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSFENNKVLVLGSENQNKGNQTPYEYENGK
DNSREWQEFKARVETSRFPRSKKQRILLOKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWGLRKVRAEND
RHHALDAVVVACSTVAMQQKITRFVRYKEMNAFDGKTIDKETGKVLHQKTHFPOQPWEFFAQEVMIRVFGKPDGKPEFEEADTPEKLRTLLAEK
LSSRPEAVHEYVTPLFVSRAPNRKMSGAHKGTLRSAKRFVKHNEKISVKRVWLTKIRLAALENMVNYKNGREIELYEALKARLEAYGGNAKQAFD
PKGNPFYKKGGQLVKAVRVERTQKSGVLLNKKNAYTIADNATMVRVDVYTKAGKNYLVPVYVWQVAQGILPNRAVTSGKSEADWDLIDESFE
FKFSLSRGDLVEMISNKGRIFGYYNGLDRANGSIGIREHDLEKSKGKDGVHRVGVKTATAFNKYHVDPLGKEIHRCSSEPRPTLKIKSKKEDKRTA
DGSEFEPKKKRKV

atgaaacggacagccgacggaagegagticgagtcaccaaagaagaageggaaagtcggcggtageggeggaggcageggtggeggcageggeicigaggtggagtiticeca
cgagtactggatgagacatgccctgaccctggecaagagggeacgegatgagagggaggtgectgtgggagecgtgetggtgctgaacaatagagtgatcggegagggetggaa
cagagccatcggectgcacgacccaacageccatgecgaaattatggecctgagacagggeggectggtcatgeagaactacagactgattgacgecaccctgtacgtgacatteg
agccttgegtgatgtgegeeggegecatgatecactctaggateggecgegtggtgtitggcgtgaggaacagcaaacggggegecgeaggetecctgatgaacgtgetgaactac
ccecggcatgaatcaccgegtcgaaattaccgagggaatectggeagatgaatgtgecgecctgetgtgegacttctaccggatgectagacaggtgttcaatgetcagaagaaggec
cagagctccatcaactccggaggatctageggaggcetectetggetctgagacacctggcacaagegagagegcaacacctgaaageagegggggcageageggggggtcaatg
gccgecttcaagectaacccaatcaattacatcctgggactggecatcggaatcgeatecgtgggatgggctatggtggagatcgacgaggaggagaatectatccggetgategat
ctgggcgtgagagtgtttgagagggccgaggtgecaaagaccggegatictetggctatggeccggagactggcacggagegtgaggegectgacacggagaagggcacacagg
ctgctgagggcacgecggctgctgaagagagagggcgtgctgeaggcageagacticgatgagaatggectgatcaagagectgecaaacaccccctggeagetgagageagec
gccctggacaggaagetgacaccactggagtggtetgecgtgetgetgeacctgatcaagcaccgeggcetacctgagecageggaagaacgagggagagacagcagacaaggag
ctgggcegecctgetgaagggagtggccaacaatgeccacgecctgcagaccggegatttcaggacacctgecgagetggecctgaataagtttgagaaggagtecggecacatca
gaaaccagaggggcgactatagccacaccttctcccgcaaggatetgcaggecgagetgatectgetgticgagaagcagaaggagtttggcaatccacacgtgageggaggect
gaaggagggaatcgagaccctgetgatgacacagaggcectgecctgtccggegacgeagtgcagaagatgetgggacactgcaccttcgagectgecagagecaaaggecgecaa
gaacacctacacagccgageggtttatctggctgacaaagetgaacaatctgagaatectggagcagggatccgagaggecactgaccgacacagagagggcecaccctgatggat
gagccttaccggaagtctaagctgacatatgeccaggecagaaagetgetgggectggaggacaccgecttctttaagggectgagatacggcaaggataatgecgaggectecac
actgatggagatgaaggcctatcacgecatcetctegegecctggagaaggagggcctgaaggacaagaagteccccctgaacctgagetecgagetgeaggatgagateggeacc
gccttctctetgtttaagaccgacgaggatatcacaggecgectgaaggacagggtgcagectgagatectggaggecctgetgaageacatctetttcgataagtttgtgecagatea
gcctgaaggecctgagaaggategtgecactgatggagcagggcaageggtacgacgaggectgegecgagatctacggegatcactatggcaagaagaacacagaggagaag
atctatctgccccctatcecctgecgacgagatcagaaatectgtggtgctgagggecctgtcccaggcaagaaaagtgatcaacggagtggtgegecggtacggatctccageccgg
atccacatcgagaccgccagagaagtgggcaagagettcaaggaccggaaggagatcgagaagagacaggaggagaatcgcaaggatcgggagaaggecgecgecaagttta
gggagtacttccctaactttgtgggcgagecaaagtctaaggacatectgaagetgegectgtacgagcageageacggcaagtgtetgtatageggcaaggagatcaatetggtg
cggctgaacgagaagggctatgtggagatcgatcacgecectgectttctccagaacctgggacgattcttttaacaataaggtgctggtgctgggcagegagaaccagaataaggg
caatcagacaccatacgagtatttcaatggcaaggacaactccagggagtggcaggagttcaaggeccgegtggagacctctagatttcccaggagcaagaagcageggatectg
ctgcagaagttcgacgaggatggctttaaggagtgcaacctgaatgacaccagatacgtgaaccggttcctgtgecagtttgtggccgatcacatectgetgaccggcaagggcaag
agaagggtgttcgectctaatggecagatcacaaacctgetgaggggattttggggactgaggaaggtgcgggcagagaatgacagacaccacgcactggatgeagtggtggteg
catgcagcaccgtggcaatgcagcagaagatcacaagattcgtgaggtataaggagatgaacgectttgacggcaagaccatcgataaggagacaggcaaggtgetgecaccaga
agacccacttcccccagecttgggagttctttgcccaggaagtgatgatccgggtgttcggcaagecagacggcaagectgagtttgaggaggecgataccccagagaagetgagg
acactgctggcagagaagctgtctagcaggcecagaggcagtgcacgagtacgtgaccccactgttcgtgtccagggeacccaateggaagatgtetggegeccacaagggeacac
tgagaagcgcecaagaggtttgtgaagcacaacgagaagatctecgtgaagagagtgtggctgaccaagatcaggetggecgecctggagaacatggtgaattacaagaacggcea
gggagatcgagctgtatgaggccctgaaggeaaggetggaggectacggaggaaatgecaageaggecttcgacccaaagggcaaccccttitataagaagggaggacagetgg
tgaaggccgtgcgggtggagaggacccagaagageggegtgctgctgaataagaagaacgectacacaatcgecgacaacgcecaccatggtgegggtggacgtgtacaccaagg
ccggcaagaactacctggticctgtgtacgtgtggcaggtggcccagggeatcttacccaaccgegecgtgaccageggcaagteccgaggetgactgggacctgatcgatgagage
ttcgagttcaagttctctctgtcccggggagatctegtggaaatgatctccaacaagggeagaatcettcggetactacaacggectggacagagecaacggetctattggaattagag
agcacgacctagagaagagcaagggcaaagacggcgtgcatagagtgggagtgaaaacagctacageatttaacaagtaccacgtggatcccctgggcaaagagatccacaga
fgcagcagegaacccagacctacactgaaaatcaagtctaagaaggaggataaaagaaccgecgacggcagegaattcgageccaagaagaagaggaaagtc




Nucleotide and amino acid sequences of deaminase linkers used in this study and their orientation with nCas9 domains.

Nme25mu-ABE8e-i1 (WT): BPSV40-NLS, Nme2Cas9 — delta PID, TadA8e, SmuCas9 PID, Deaminase Flanking Linkers

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLAIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGDSLAMARRLARSVRRLTRRRAHRLLRARRLLKREGVLQAADFD
ENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSORKNEGETADKELGALLKGVANNAHALQTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEK
QKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVQKMLGHCTFEPAEPKAAKNTYTAERFIWLTKLNNLRILEQ(N Linker)SEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLN
NRVIGEGWNRAIGLHDPTAHAEIMALRQGGLYMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNYPGMNHRVEITEGILADECAALLCDFYRMP
RQVFNAQKKAQSSIN(C_Linker)GSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRYGKDNAEASTLMEMKAYHAISRALEKEGLKDKKSPLNLSSELODEIGTAFSLF
KTDEDITGRLKDRVQPEILEALLKHISFDKFVQISLKALRRIVPLMEQGKRYDEACAEIYGDHYGKKNTEEKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSF
KDRKEIEKRQEENRKDREKAAAKFREYFPNFVGEPKSKDILKLRLYEQQHGKCLYSGKEINLVRLNEKGYVEIDHALPFSRTWDDSFNNKVLVLGSENQNKGNQTPYEYFNGKDNSREW
QEFKARVETSRFPRSKKQRILLOKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNGQITNLLRGFWGLRKVRAENDRHHALDAVVVACSTVAMQQKITRFVRYKE
MNAFDGKTIDKETGKVLHQKTHFPQPWEFFAQEVMIRVFGKPDGKPEFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRKMSGAHKDTLRSAKRFVKHNEKISVKRVWLT
EIKLADLENMVNYKNGREIELYEALKARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKTQESGVLLNKKNAYTIADNATMVRVDVYTKAGKNYLVPVYVWQVAQGILPNRAV
TSGKSEADWDLIDESFEFKFSLSRGDLVEMISNKGRIFGYYNGLDRANGSIGIREHDLEKSKGKDGVHRVGVKTATAFNKYHVDPLGKEIHRCSSEPRPTLKIKSKKEDKRTADGSEFEPK
KKRKV

Nme25™U-ABE8e-i8 (WT): BPSV40-NLS, Nme2Cas9 — delta PID, TadA8e, SmuCas9 PID, Deaminase Flanking Linkers

MKRTADGSEFESPKKKRKVEDMAAFKPNPINYILGLAIGIASVGWAMVEIDEEENPIRLIDLGVRVFERAEVPKTGDSLAMARRLARSVRRLTRRRAHRLLRARRLLKREGVLQAADFD
ENGLIKSLPNTPWQLRAAALDRKLTPLEWSAVLLHLIKHRGYLSQRKNEGETADKELGALLKGVANNAHALQTGDFRTPAELALNKFEKESGHIRNQRGDYSHTFSRKDLQAELILLFEK
QKEFGNPHVSGGLKEGIETLLMTQRPALSGDAVQKMLGHCTFEPAEPKAAKNTYTAERFIWLTKLNNLRILEQGSERPLTDTERATLMDEPYRKSKLTYAQARKLLGLEDTAFFKGLRY
GKDNAEASTLMEMKAYHAISRALEKEGLKDKKSPLNLSSELQDEIGTAFSLFKTDEDITGRLKDRVQPEILEALLKHISFDKFVQISLKALRRIVPLMEQGKRYDEACAEIYGDHYGKKNTE
EKIYLPPIPADEIRNPVVLRALSQARKVINGVVRRYGSPARIHIETAREVGKSFKDRKEIEKRQEENRKDREKAAAKFREYFPNFVGEPKSKDILKLRLYEQQHGKCLYSGKEINLVRLNEKG
YVEIDHALPFSRTWDDSFNNKVLVLGSENQNKGNQTPYEYFNGKDNSREWQEFKARVETSRFPRSKKQRILLOKFDEDGFKECNLNDTRYVNRFLCQFVADHILLTGKGKRRVFASNG
QITNLLRGFWGLRKVRAENDRHHALDAVVVACSTVAMQQKITRFVRYKEMNAFDGKTIDKETGKVLHQKTHFPQPWEFFAQEVMIRVFGKPDGKP(N_Linker)SEVEFSHEYWM
RHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAHAEIMALRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNYPGM
NHRVEITEGILADECAALLCDFYRMPRQVFNAQKKAQSSIN(C Linker)EFEEADTPEKLRTLLAEKLSSRPEAVHEYVTPLFVSRAPNRKMSGAHKDTLRSAKRFVKHNEKISVKRVWL
TEIKLADLENMVNYKNGREIELYEALKARLEAYGGNAKQAFDPKDNPFYKKGGQLVKAVRVEKTQESGVLLNKKNAYTIADNATMVRVDVYTKAGKNYLVPVYVWQVAQGILPNRA
VTSGKSEADWDLIDESFEFKFSLSRGDLVEMISNKGRIFGYYNGLDRANGSIGIREHDLEKSKGKDGVHRVGVKTATAFNKYHVDPLGKEIHRCSSEPRPTLKIKSKKEDKRTADGSEFEP
KKKRKV

N-Linker Length N-Linker AA. Seq N-Linker nuc. Seq
20 GGSGGSGGSGGSGGSGGSGG |ggcggatcaggaggctctggeggticaggtggatcaggeggtageggaggttcaggtgst
10 SGGSGGSGGS tctggeggttcaggtggatcaggeggtage
5 GGSGG |ggcggttcaggtgga
GGSGG ggceggttcaggtgga
0 n/a n/a
C-linker Length C-Linker AA. Seq C-Linker nuc. Seq
20 GSSGSETPGTSESATPESSG ggctcctectggetctgagacacctggcacaagegagagegcaacacctgaaageagegge
10 ETPGTSESAT gagacacctggcacaagcgagagegcaaca
GTSES ggcacaagcgagage
0 n/a |:1/ a




Narrow window TadA deaminase variants used in this study
TAD9e: Tu et al. Mol Ther. 2022. DOI: 10.1016/j.ymthe.2022.07.010

TCTGAGGTGGAGTTTTCCCACGAGTACTGGATGAGACATGCCCTGACCCTGGCCAAGAGGGCACGCGATGAGAGGGAGGTGCCTGTGGGAGCCGTGCTGGTGCTGAACAAT
AGAGTGATCGGCGAGGGCTGGAACAGAGCCATCGGCCTGCACGACCCAACAGCCCATGCCGAAATTATGGCCCTGAGACAGGGCGGCCTGGTCATGCAGAACTACAGACTG
ATTGACGCCACCCTGTACGTGACATTCGAGCCTTGCGTGATGTGCGCCGGCGCCATGATCCACTCTAGGATCGGCCGCGTGGTGTTTGGCGTGAGGAACAGCAAAACCGGCGC
CGCAGGCTCCCTGATGAACGTGCTGAACTACCCCGGCATGAATAAGCACCGCGTCGAAATTACCGAGGGAATCCTGGCAGATGAATGTGCCGCCCTGCTGTGCGACTTCTACC
GGATGCCTAGAAGACAGGTGTTCAATGCTCAGAAGAAGGCCCAGAGCTCCATCAAC

TAD9: Chen et al. Nat Chem Biol. 2023. DOI: 10.1038/s41589-022-01163-8.

TCTGAGGTGGAGTTTTCCCACGAGTACTGGATGAGACATGCCCTGACCCTGGCCAAGAGGGCACGGGATGAGAGGGAGGTGCCTGTGGGAGCCGTGCTGG
TGCTGAACAATAGAGTGATCGGCGAGGGCTGGAACAGAGCCATCGGCCTGCACGACCCAACAGCCCATGCCGAAATTATGGCCCTGAGACAGGGCGGCCT
GGTCATGCAGAACTACAGACTGATTGACGCCACCCTGTACGTGACATTCGAGCCTTGCGTGATGTGCGCCGGCGCCATGATCCACTCTAGGATCGGCCGCGT
GGTGTTTGGCGTGAGGCAGTCAAAAAGAGGCGCCGCAGGCTCCCTGATGAACGTGCTGAACTACCCCGGCATGAATCACCGCGTCGAAATTACCGAGGGA
ATCCTGGCAGATGAATGTGCCGCCCTGACCTGCGATTTCTATCGGATGCCTAGACAGGTGTTCAATGCTCAGAAGAAGGCCCAGAGCTCCATCAAC



