PN Modification of Stereopure GalNAc-siRNAs Enhances Durability of
Human HSD17B13 Silencing in Transgenic Mouse Model
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« Chimeric backbone chemistry is applicable to all oligonucleotide modalities, including silencing with

RNase H and RNAI, exon skipping, and RNA editing. ® Downregulated @ No Change @ Upregulated

Reference Format 2 TTR-1186

QDOOOOOOOOOOOOOOOOOQD 3’ 5 QQOOOOOOOOOOOOOOOOOQQ 3’ « We modeled Sp and Rp PN linkages in seed region using crystal structures of human AGOZ2.56

Figure 1. Introduction to PN chemistry
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(A) C57BL/6] mice were treated with 0.6, 2, or 6 mg/kg of the indicated siRNA or PBS by SC injection on day 0. Liver Ttr mRNA levels were
quantified by RT-PCR 1-week later. Stats: 2-way ANOVA with post-hoc comparison to TTR-2-2. ** P<0.01, **** P<0.0001. (B) Ago2 loading
was quantified by RT PCR from livers in panel A after 1 week of treatment with 2 mg/kg siRNA. Stats: Welch's 1-way ANOVA with post-hoc
comparison to TTR-2-2. *** p<(0.001, **** P<0.0001. (C) Mice were treated with 6 mg/kg of the indicated siRNA or PBS by SC injection,

Primary mouse hepatocytes were treated with the indicated GalNAc-siRNA. Gene expression was evaluated by RNA-seq. Genes expression

Most interactions between AGO2 and RNA are mediated by the phosphate backbone, and we illustrate
position 3 as an example. Arg792 and Tyr790 (purple) interact via hydrogen bonds (H bonds, yellow) with
a non-bridging oxygen of the PO backbone (red) at position 3 (Figure 7A).
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« We evaluated mRNA expression in mouse hepatocytes after treatment with GalNAc-siRNAs, and the PN-
containing molecule had a limited impact on gene expression patterns (Figure 5), indicating that it does « With an Rp PN linkage, these H bonds are disrupted, and the guanidine moiety projects into AGO2, creating
not disrupt endogenous RNAi pathways. steric interference (Figure 7C).
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(B) Mouse primary hepatocytes were treated with GalNAc-siRNAs for 48 h. Ttr mRNA was quantified by RT-PCR. Expression was standardized
to Hprt expression in the same sample and normalized to standardized Ttr expression for the reference compound which lacked PN
modification.

« We assessed the thermal stability (Tm) of GalNAc-siRNAs for both Reference format 1 and Reference format
2 configurations (Table 1). For TTR-5 (stereopure format 1 no PN linkages), the measured Tm was 69.6°C.
Adding a PN linkage at position 3 (Sp PN: TTR-718, Rp PN: TTR-696) lowered Tm by ~1°C.

« We applied the same general GalNAc-siRNA design from Ttr to HSD17B13 and evaluated its activity in
human HSD17B13 transgenic mice.
« For Reference format 2, with reduced 2’-F content, the 2'-ribose modification pattern influenced silencing

activity. 4 » At 2-weeks post-dose, the control HSD-1933 (Reference 2 format) exhibited a mean silencing of ~45%.

HSD-1930 (the PN-containing stereopure GalNAc-siRNA) led to more mean silencing (~75%). By 7-weeks
post-dose, HSD-1933 reached ~60% silencing, whereas HSD-1930 reached ~80% silencing. By 12 weeks
post-dose, these differences increased, with HSD17B13 mRNA levels recovering in samples treated with
HSD-1933 (mean silencing: ~5%) but remaining significantly suppressed in HSD-1930-treated samples
(mean silencing: ~80%; p<0.0001, linear mixed effects model) (Figure 6A).

« We evaluated the impact of stereopure PS and PN backbone chemistry on GalNAc-siRNA activity in primary
mouse hepatocytes by “walking” the stereopure linkages through the backbone of the antisense strand for
both siRNA formats. For the format with reduced 2'-F content, the activity with PN linkages was influenced « We generated 3 stereopure GalNAc-siRNAs with variable 2’-ribose modifications associated with a central Sp

by adjacent 2'-ribose modifications, so walks were repeated with PN in combination with 2’-F modification PN linkage.
on the 3’-side of the PN linkage (Figure 2A).

e For TTR-1237, (stereopure format 2 no PN linkages), the Tm decreased again by ~1°C by the addition of a
PN linkage at position 3 (Sp PN: TTR-1165, Rp PN: TTR-1147), indicating that the inclusion of PN linkages
increases thermal instability (Table 1).
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« TTR-874, which contains a 2’-F modification on the 3’-side of the PN linkage, was the most active,
increasing Ttr silencing observed at later time points compared with , Which has a 2’-F on the 5'-
side of the PN linkage (Figure 4).

« Activity profiles for hundreds of stereopure siRNAs were generated. An exemplary heat map from one series

of siRNAs is shown (Figure 2B). « Differences in silencing corresponded to an increase in Ago loading for HSD-1930 (Figure 6B).
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