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Introduction

CD19 CAR-T therapy has shown efficacy in autoimmune (Al) diseases, such as systemic lupus erythematosus
(SLE) and lupus nephritis (LN), demonstrating its transformative potential beyond oncology. Additionally,
exploring its application in other Al conditions that involve B cells in their pathogenesis, like rheumatoid
arthritis (RA), can broaden its therapeutic impact. Lymphodepleting (LD) chemotherapy prior to CAR-T therapy
is an essential step to enable T cell engraftment and efficacy by increasing the availability of homeostatic
cytokines.

However, LD leads to adverse events and risks including cytokine release syndrome, cytopenia, a greater risk of
infection, genotoxic risk and secondary malignancies. To fully capitalize on its therapeutic potential, strategies
to minimize LD while maintaining the expansion and efficacy of CD19 CAR-T therapy are desirable.

IL-2, a potent stimulator of T cells, could increase T cell proliferation, but its use is limited by systemic toxicities
due to widespread immune cell activation. We previously described an orthogonal olL-2/olL-2R-system
consisting of a pegylated, IL-2 mutein (STK-009) that does not significantly activate the wild type (WT) receptor
and a mutated IL-2 Receptor Beta (oR[3) that does not significantly respond to WT IL-2. This system provides a
“private IL-2 signal” in engineered oR[3-expressing cells while avoiding signaling in bystander immune cells,
reducing toxicities. We have demonstrated STK-009 selectively expands oRp-expressing CD19 CAR T cells
(SYNCAR-001), leading to enhanced anti-tumor control and deep, durable responses in bulky lymphoma mouse
models.
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To investigate the therapeutic potential of the orthogonal IL-2/IL-2R system, we utilized CD19 CAR T cells in
autoimmune mouse models without lymphodepletion (LD). Specifically, we administered mSTK-009, the
murine (m) surrogate of STK-009, in conjunction with murine T cells co-expressing a mCD19 CAR and moRf
(mSYNCAR-001).

We employed two autoimmune mouse models for systemic lupus erythematosus (SLE) and rheumatoid
arthritis (RA). In the SLE model, aged NZB/NZWF1 mice, characterized by elevated anti-dsDNA/nuclear
antibodies and kidney dysfunction, were used. For RA, a non-lymphodepleted collagen-induced arthritis model
was utilized. In both models, mice received mSYNCAR-001 alone or in combination with mSTK-009. The impact
on CD19+ B cell depletion, autoantibody production, kidney function, and arthritis symptoms were assessed in
the relevant model.
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Murine SYNCAR-001 + STK-009 Induces an “Immune Reset” as Evidenced by Transient B cell Depletion and Sustained Reduction of Lupus Serology in a
NZB/W Lupus Model
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Murine SYNCAR-001 + STK-009 Induce B Cell Depletion and Joint Normalization in a
Collagen Induced Arthritis (CIA) Model
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inflammatory lymphocytes, macrophages and osteoclasts in the subchondral bone, leading
to the pathologic hallmarks of RA, subchondral bone erosion and the formation of an
invasive pannus. mMSYNCAR-001 cells alone did not eliminate B cells in the subchondral bone
or decrease the inflammatory pannus and bone erosion.

In contrast, mMSYNCAR-001 + STK-009 led to the elimination of B cells from the subchondral
bone and normalized joint histology.

Conclusions

These findings encourage the clinical exploration of SYNCAR-001 + STK-009 in autoimmune
diseases including SLE and RA to achieve CD19 CAR T expansion and significant B cell aplasia
and depletion of B cells in disease tissue without genotoxic, lymphodepleting conditioning.
SYNCAR-001 + STK-009 is in Phase | clinical trials in heme malignancies (NCT05665062) and
LN and SLE (NCT06544330).
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