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Lactosome-miR-9 was injected intravenously into a collagen-induced arthritis
mouse model, with lactosome-control siRNA serving as the control group. The mean arthritic score
was relatively lower in the miR-9 group compared to the control group. Histological assessments of
the joints in the lactosome-miR-9 group showed reduced inflammation. STIA mice was used to induce
arthritis and repeated the experiments to confirm the efficacy of lactosome-miR-9 in a different
arthritis model. We investigated the potential of targeting RasGRP4 using lactosome:
RasGRP4 deficiency attenuated both K/BxN STIA and AIA without suppressing adaptive immune responses.
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Although multiple biological agents as well as JAK inhibitors have been used to
treat rheumatoid arthritis (RA), only half of the patients achieve remission and the
side effects such as opportunistic infection cannot be neglected. Rheumatoid
arthritis synovial fibroblasts (RASFs) play a major role in promoting the
pathogenesis of RA. Studies have been focused on targeting RASFs for decades,
but the results are under satisfactory. microRNA-9 (miR-9) expression in serum
has been reported low in RA patients and miR-9 suppresses inflammatory NF-kB
pathway and bone destructive molecules RANKL in RASFs. The nanocarrier,
poly(L-lactide)-co-polypeptide (lactosome) has been widely studied in cancer
recently. The biodegradability and low immunogenicity profile make lactosome a
great candidate in treating autoimmune diseases, including RA.

To target RASFs using lactosome conjugated miR-9 to treat active RA model.

e Collagen-Induced Arthritis (CIA) Mouse Model:

e Animals: DBA/1 mice aged 8-10 weeks were used.
e Induction of Arthritis: Arthritis was induced by intradermal injection of
bovine type Il collagen emulsified in complete Freund's adjuvant.
e Treatment Groups: Mice were randomly divided into two groups:
= Experimental Group: Received intravenous injections of lactosome-
miR-9.
= Control Group: Received intravenous injections of lactosome-control
SiRNA.

e Serum Transfer-Induced Arthritis (STIA) Mouse Model:

e Animals: C57BL/6 mice aged 8-10 weeks were used.

e Induction of Arthritis: Arthritis was induced by intraperitoneal injection of
K/BxN serum.

e Confirmation of Efficacy: The experiments were repeated using the STIA
model to confirm the efficacy of lactosome-miR-9.

Treatment Administration

e Injection: Lactosome-miR-9 and lactosome-control siRNA were administered
intravenously.



Assessment of Arthritis

Clinical Scoring:

e The severity of arthritis was evaluated using an established clinical
scoring system. Each limb was scored on a scale of 0 to 4, with a
maximum score of 16 per animal.

e Mean Arthritic Score: The mean arthritic score was calculated for both
groups and compared.

Histological Analysis:

e At the end of the treatment period, mice were sacrificed, and their joints
were harvested for histological examination.

e Inflammation Assessment: Joint sections were stained with hematoxylin
and eosin (H&E) and assessed for inflammation, cartilage destruction,
and bone erosion.

Investigation of RasGRP4 Targeting

RasGRP4 Knockout Mice:

e Animals: RasGRP4-deficient mice were used to evaluate the role of
RasGRP4 in arthritis.

e Induction of Arthritis: Both K/BXN STIA and Antigen-Induced Arthritis
(AIA) models were used.

e Assessment: The severity of arthritis was assessed as described above.
Additionally, the impact on adaptive immune responses was evaluated by
measuring T-cell and B-cell activity.

Arthritic Score: The mean arthritic score was significantly lower in the
lactosome-miR-9 group compared to the control group in the CIA model.
Histological Findings: The lactosome-miR-9 group showed reduced
inflammation, cartilage destruction, and bone erosion in histological
assessments.

Efficacy in Different Models: Repeated experiments in the STIA model to
confirm the efficacy of lactosome-miR-9.

RasGRP4 Targeting: RasGRP4 deficiency attenuated arthritis in both K/BxN
STIA and AIA models without suppressing adaptive immune responses.
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