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Abstract

The purpose of this study is to submit ARNAX, a non-inflammatory, non-toxic adjuvant, for approval and to
provide it for human influenza split vaccine (SV). ARNAX is a DNA/RNA hybrid nucleic acid adjuvant that targets
only TLR3 of human antigen-presenting dendritic cells (CD141+ DC). Subcutaneous administration in animals has
been shown to activate cross-antigen presentation and T/B lymphocyte activation without inducing adverse reactions
such as cytokinemia. In other words, ARNAX has led to the knowledge that immunity is independently established
from inflammation. This and the fact that ARNAX is degraded in vivo to natural nucleic acids and is not detected in
the bloodstream in detectable amounts, make the invention of this adjuvant a safe method of immunopotentiation that
goes beyond conventional concepts.

Alum and squalene have been used as adjuvants in many vaccines to prevent infectious diseases; TLR adjuvants
have not been approved, but TLR4, 7, and 9 have been repeatedly tested. They are not expressed on human antigen-
presenting dendritic cells and are all linked to an inflammation-inducing adaptor called MyD88. Thus, systemic
cytokinemia cannot be avoided and safety is compromised. There is a need to develop an adjuvant that is more
effective and safer than Alum, squalene or MyD88 adjuvants, and that can be used universally for vaccines against
infectious diseases.

In contrast, only TLR3 exceptionally employs TICAM-1 as the adaptor instead of MyD88. TLR3 is highly
expressed on antigen-presenting dendritic cells (XCR1+). Thus, ARNAX creates a favorable environment for Thl-
biased CTL induction. We have established a chemical synthesis method for nucleic acid adjuvants that fulfills this
purpose, and have demonstrated in preclinical studies that vaccines against cancer and infectious diseases can be
created without adverse events. SV vaccines are safe but induce only a transient increase in antibodies, and fail to
trigger memory and durable immunity. We were going to obtain a preclinical POC for an SV antigen + ARNAX
vaccine, and look forward to a Phl study.

During this study period, we demonstrated the preclinical POC and safety of ARNAX + SV antigen, considered
GMP manufacturing of ARNAX, established a standard API, working with SV antigen providers as noted below.
Unfortunately, this ARNAX project has been discontinued from April 2025 by the decision of the SCARDA, due to
the fact that within the time frame we were not able to prove the superiority of the infection avoidance by CTL-
inducing adjuvant in SV vaccination.

The timing and antigens of a pandemic are unpredictable, and the countermeasures tend to be uneconomical. If
safe adjuvants are always available, it is possible to provide safe and effective vaccines against any infectious diseases
in a short period of time by adjusting mutant antigens or specific antigens as necessary, confirming the quality of the
antigen for vaccine.

List of deliverables

1. Acquisition of mouse preclinical POC

a) Systemic cytokine induction: Proved that ARNAX+SV subcutaneous administration does not cause cytokinemia.

b) CTL induction: Demonstrated competitive advantage of ARNAX over Alum and squalene in inducing CTLs to SV.
¢) Antibody production: confirmed non-inferiority of ARNAX in antibody production compared to control commercial
Th2 adjuvants.

d) PR8 cross-immunity activity between SV (A/Victoria/1/2020pdm09(H1N1)) and other strains was not verified.

2. Manufacturing of drug substance: ARNAX GMP synthesis is required, so the process was reviewed with company

A and the manufacturing route was finalized.



a) Consistency of manufacturing: Quality evaluation of ARNAX was completed and non-GMP manufacturing plan
was finalized.

b) Finalization of GMP synthesis route: A reservation was made using company A manufacturing machine, but was
suspended.

c¢) Evaluation of stability in long-term storage (>2 years): ARNAX retained >95% activity for >2 years in frozen
storage at -80°C compared with the standard lot (prepared by Sumitomo Chemical).

d) Biological activity of the samples was measured at each milestone and compared with the standard. The ruling
criterion was that the activity should be more than 95% of the standard product. Currently stopped before engineering

batch (roadmap for production).

3. ARNAX's IP Strategy
a) Completed PCT filing; country transitions are June 2025.

4. basic pharmacological studies

a) Establishment of an evaluation system for human cellular immunity: single cell analysis revealed that Alum
significantly reduces myeloid cell populations. ARNAX and polyl:C activate monocyte inflammatory cytokines and
type 1 IFN-induced pathways; in DCs, expression of ISGs as well as IL6 and TNF-a are suppressed at low levels. In
DCs, expression of genes related to aerobic respiration and myeloid cell differentiation is elevated.

b) ARNAX controls the function of innate lymphocytes. ARNAX suppresses the type 2 immune-inducing function of



