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Figure 3. Impact of AIMer optimization on editing Figure 4. AlMers facilitate RNA editing in the CNS Figure 5. ADAR editing for MECP2R168X protein restoration
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(A) Schematic of approach to improving editing efficiency through AlMer backbone, sugar,
and base chemistry. (B, C, D) Primary mouse hepatocytes from human ADAR1-p110
hemizygous mice were treated with 3 uM AlMers (unconjugated), directed toward the
Ugp2 mRNA, with variable edit region sequence, chemistry pattern (AlMer-S or AlMer-D),
and orphan base (C or N3U) for 72 hours. Ugp2 RNA editing was quantified by Sanger
sequencing. (B) Lines connect complexes (represented by circles) with identical 5'- and 3'-
nearest neighbors and chemistry format. (C) Lines connect complexes (represented by
circles) with identical 5'- and 3'-nearest neighbors and orphan base. Stats: mean of n=3;
error bars represent SEM. * Incorporating stereopure PN linkages in AlMers enhances maximum editing

compared to either stereopure PS or stereorandom PN in both cell-free and

hepatocyte RNA editing assays (Figure 3A).

mean = SEM shown. Right: Primary murine hepatocytes were treated gymnotically with 3
UM Ugp2-targeting AlMers for 6 hours. Cells were refreshed with maintenance media and
collected at the indicated time point. RNA editing was quantified by Sanger sequencing.
AlMer concentration was quantified by hybridization ELISA 6 hr or 96 hr after the start of
the pulse. Stats: A two-way ANOVA was used to calculate statistical significance; * p<0.05,
** p<0.01, *** p<0.001, **** p<0.0001, ns significant.

ACTB and UGP2 percent editing measured by Sanger sequencing. (A) iNeurons and
iAstrocytes were treated gymnotically with ACTB or UGP2 AlMers for 5 days. (B) Left:
human ADAR1-p110 mice were administered phosphate buffered saline (PBS) or 100 pg
AlMer by intracerebroventricular (ICV) injection (n=5) on day 0 and necropsied on day 7.
Right: Cynomolgus monkeys (NHPs) were administered 10 mg ACTB AlMer or artificial
CSF (aCSF) by intrathecal administration (n=2) on day 0 and necropsied on day 7. (C)
human ADAR1-p110 mice were administered 100 ug AlMer or PBS by ICV injection on
day 0 and evaluated for Ugp2 editing across CNS tissues at 1, 4, 8, 12 and 16- weeks
post dose. Stats: 2-way ANOVA with post-hoc comparison to PBS (n=5 per time point, per
treatment) *P<0.05, **P<0.01, ***P<0.001, ****P<0.0001
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+ AlMers with orphan site N3U supported higher mean percent RNA editing
than AlMers with orphan site C for all nearest neighbor combinations tested,
although the magnitude of increase varies (Figure 2B).

« We hypothesized that AlMers could be used to correct MECP2R168X the most common nonsense mutation found in
Rett Syndrome (RTT), by converting the premature stop codon to a Tryptophan (W) codon in MECP2 mRNA
(Figure 5A).

We show that exogenous, plasmid-expressed MECP2R68W protein associates with endogenous co-regulatory proteins

* The AlMer-D pattern further enhances the editing efficiency benefits of
incorporating stereopure PN linkages in AlMers (Figure 3B).

* AlMers with the AlMer-S pattern, optimized for the CNS, support dose-

* The AlMer-D pattern conferred a higher mean percent RNA editing dependent editing of ubiquitous housekeeping transcripts in multiple

Edited

RNA RNA

> Oligonucleotides can direct A-to-1(G) } ADARH1 is ubiquitously Cellular reservoir of ADAR

RNA editing by recruiting expressed across tissues,
endogenous ADAR enzymes? including liver and CNS

capacity supports directed editing
in addition to homeostatic function

compared to the AlMer-S patternfor most sequences tested (Figure 2C).

The impacts of orphan site N3U base modification and the AlMer-D pattern
appear largely additive (Figure 2D).

AlMers with orphan site N3U and the AlMer-D pattern support highly
efficient editing for many nearest neighbor combinations in primary mouse
hepatocytes.

« The AlMer-D pattern does not appear to enhance editing in cell-free

systems but does lead to an increased cellular concentration of AlMers
immediately after treatment (Figure 3B).

+ Collectively, incorporation of stereopure PN linkages and the AlMer-D

pattern improve AlMer-mediated RNA editing efficiency. This impact may
occur through multiple mechanisms, including enhancing enzyme activity
and AlMer uptake.

CNS cell lines in vitro (Figure 4A). .

* In a human ADAR1-p110 transgenic mouse model, and in NHPs, AlMer-
directed editing of housekeeping transcripts were observed across the

CNS at one week post single dose (Figure 4B).

* In human ADAR1-p110 mice, AlMer-directed editing peaked at 4 weeks
and persisted 4 months post-single ICV injection (Figure 4C).

NCoR1, TBLR1, and HDAC3, suggesting edited MECP2 may retain wild type MECP2 functionality (Figure 5A).

« MECP2 AlMer incorporating the AlMer-D format directs editing of MECP2R168X in human patient-derived cortical
neurons and primary cortical neurons isolated from the Mecp2R'1%8X KI mouse (Figure 5B).

« MECPZ2 AlMer incorporating the AlMer-D pattern restores Mecp2 protein expression and localization in primary cortical
neurons isolated from the Mecp2R'®8X K| mouse (Figure 5C).
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