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Overview of research and development

In this project, we chemically modify acyclic artificial nucleic acids SNA and L-aTNA which we have developed, to
further expand their functions, and develop nucleic acid drugs that target Nek2, SGLT2, miR21, DMD exon skipping,
and so on.

1) Functional expansion of SNA and L-aTNA

To improve affinity with RNA, we synthesized SNA/L-aTNA monomers involving artificial nucleobases, G-clamp, 2,6-
diaminopurine (D), and 2-thiouracil (sU). By introducing D and sU into SNA/L-aTNA simultaneously, we succeeded in
suppressing SNA(L-aTNA) homoduplex formation and promoting duplex formation with RNA. X-ray crystal structure
analysis revealed that L-aTNA/RNA and SNA/RNA duplexes have a unique structure with a very long helical turn.

2) siRNA targeting Nek2

For designing siRNA targeting Nek2, terminal nucleotides other than the 5'-end of the guide strand were replaced with
SNA or L-aTNA. As a result, resistance to enzymatic degradation was significantly improved under human serum.
Furthermore, the knockout activity was equal to or higher than that of the control, and the off-target activity derived from
the passenger chain was suppressed more markedly than the control. We also administered modified siRNA to
cynomolgus monkeys, but abnormalities were not observed.

3) Gapmer ASO targeting SGLT2

We designed gapmer SGLT2-ASO, in which SNA or 2'-MOE is introduced at both wing regions. SNA-ASO showed
comparable activity to 2’-MOE-ASO. Furthermore, SNA-ASO maintained high antisense activity with an SGLT2
inhibition rate of over 50% even 2 weeks after administration. Blood test revealed that the values of AST, ALT, and ALP,
which are indicators of hepatotoxicity, were lower in the SNA-ASO than in the 2'-MOE-ASO.

4) Anti-miR21

Anti-microRNA oligonucleotide (AMO) targeting miR21 is designed to suppress cancer cell proliferation. Since miR21
has a self-complementary site within its sequence, the corresponding AMO will inevitably have a self-complementary
site. Since SNA and L-aTNA tend to form stable homoduplexes, AMOs designed with SNA form duplexes with each
other rather than with miR21. To avoid this, by introducing the pseudo base pair D and sU in place of adenine and
thymine in SNA-AMO, the affinity for RNA can be improved while avoiding homoduplex formation between AMOs.
As a result, AMO activity was dramatically improved, and we were able to achieve a high level of activation that
surpassed that of tiny-LNA, which had the highest activity. Even higher activation was achieved by changing the
backbone from SNA to L-aTNA. Based on these results, phosphorothiolated AMO (SNA) was administered to tumor-
bearing mice, and was successfully suppressed tumor growth.

Autosomal dominant polycystic kidney disease (ADPKD) is the most common hereditary cystic kidney disease in
which cysts form and grow within the kidneys. Since miR21 is overexpressed in ADPKD, we administered above anti-
miR21 AMO (PS-SNA) to pcy mouse. As a result, significant cyst suppression was observed. Furthermore, when anti-
miR21 was administered, no nephrotoxicity or hepatotoxicity was observed; rather, recovery of renal function was
observed.

5) DMD-exon skipping ASO

Based on the design of nucleic acid drugs viltolarsen and golodirsen, which enable skipping of Exon 53 of the dystrophin
gene, we prepared exon-skipping antisense nucleic acids consisting only of SNA or L-aTNA. Both ASO consisting of
SNA and L-aTNA showed exon skipping activity. Introduction of 2,6-diaminopurine into phosphorothiolated SNA and
L-aTNA further increased exon skipping efficiency, which was equivalent to or higher than those of PMO-based nucleic

acid drugs viltolarsen and golodirsen.



