Engineered variants of Neo-2/15 potently expand CAR-T cells and promote antitumor activity in lymphoma
and solid tumor mouse models
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5. NL-201 enhances human CD19 CAR-T cell frequency and anti-tumor effect
in a xenograft lymphoma model
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3. NL-201 enhances murine CAR-T cell frequency in a transplanted non small
cell lung carcinoma (NSCLC) model
BL6 mice engrafted with hROR1-expressing tumor cells harboring K-ras/p53-/- mutations were treated with a subcurative
dose of ROR1 CAR-T cells with or without IL-2 or NL-201. Despite using a lower dose and frequency than mIL-2, NL-201
induced potent CD8 CAR-T cell expansion in the peripheral blood (a) and in the spleen and tumor (b).

1. Background
Chimeric antigen receptor T (CAR-T) cells have achieved remarkable success as
therapies for B cell malignancies, yet many challenges remain for clinical
application. Insufficient CAR-T cell expansion can lead to treatment failure, while
poor CAR-T cell accumulation at the tumor site is believed to lessen effectiveness in
treatment of epithelial cancers.
Interleukin-2 (IL-2) is a potent signaling molecule that induces T cell proliferation and
survival. Therefore, IL-2 co-administration may be effective in promoting CAR-T
expansion, persistence, and tumor infiltration. An obstacle to this approach is the offtarget effects caused by preferential binding of IL-2 to off-target cells that express
the IL-2 receptor α (IL-2Rα, or CD25), such as immunosuppressive regulatory T
cells (Treg) and endothelial cells. Consequently, high doses of IL-2 cause severe
toxicities and non-optimum therapeutic effects, while low doses are suboptimal due
to preferential expansion of CD25+ cells. In addition, as a therapeutic, recombinant
IL-2 has poor pharmacokinetics, necessitating frequent (i.e. daily) i.v. dosing or
continuous infusion.
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Mice harboring RAJI tumors were treated with a subcurative dose of CD4:CD8 CD19 CAR-T or CD8 CAR-T cells. When
treated in combination with NL-201 potent CAR-T cell expansion was induced in the peripheral blood regardless of whether
CD4 CAR-T cells were transferred (a). Combinatorial CAR-T and NL-201 treatment induced deep tumor control (b, top
graph) and prolonged survival (b, bottom graph).
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6. Neo-2/15 targeted to a Her2 transduction marker on CD19 CAR-T cells enhances
CAR-T cell frequency and anti-tumor effect in a xenograft lymphoma model
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2. Neo-2/15 in combination with CAR-T cell therapy
Neoleukin-2/15 (Neo-2/15), a de novo IL-2 and IL-15 mimetic, agonizes the IL-2
receptor IL-2Rβγ and has no interaction with the IL-2Rα (or preference for cells
expressing it). We studied the effect of Neo-2/15 in combination with CAR-T cells
using three approaches: 1) Neo-2/15; 2) NL-201, an extended half-life (site-specific
PEGylation) variant of Neo-2/15, and Neo-2/15 fused to the DARPin domain (G3)
that specifically binds Her2.
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4. NL-201 reduces Treg frequency in the tumor and in the peripheral blood
Mice treated with CAR-T cells with NL-201 had a reduction in Tregs in the peripheral blood (c, left graph) and a reduced
population of CD4 CAR-T cells that were “Treg like” (CD25hi,FOXP3+) (c, right graph). CD8:Treg ratios were dramatically
increased in the CAR-T + NL-201 condition compared to CAR-T treatment alone or with mIL2 (d). NL-201 and CAR-T
treatment resulted in remarkable early tumor control (e). However, tumor subsequently recurred with the outgrowth of
ROR1 negative tumor cells (data not shown).

Truncated Her2 is a transduction marker that is co-expressed with the CAR on T cells. We aimed to preferentially target
Neo-2/15 to the CAR-T cells by fusing it to a DARPin domain (G3) that binds specifically to Her2. Neo-2/15 fused to an
EPCAM binding DARPin (Ec1) was used as an untargeted control. In a lymphoma xenograft model, Her2 targeted Neo-2/15
effectively increased CAR-T cell expansion in peripheral blood (a) and in the bone marrow, which is the tumor niche (a, left).
Co-treatment with CAR-T cells and targeted Neo2/15 exhibited remarkable tumor control and prolonged survival (b).
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Summary: Engineered versions of Neo-2/15 can induce robust expansion of both human and murine CAR-T cells.
Taken together, this suggests that Neo-2/15 and its variants might have important applications in CAR-T cell therapy.
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● Subcurative doses of CAR-T cells combined with NL-201, are able to achieve 100% survival.
● NL-201 greatly enhances intratumoral CD8: Treg ratios (approximately 1000x compared to 50x for IL-2).
● When Neo-2/15 is targeted to CAR-T cells, it performs better than its non-targeted variants.

