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Introduction
The tumor stroma is a critical component of tumor microenvironment, which
involves in supporting tumor growth, yielding therapy resistance and
orchestrating an immune suppressive environment. Targeting tumor stroma has
becoming an attractive strategy to improve cancer therapy. Leucine-rich repeat
containing 15 (LRRC15) is highly expressed on stromal fibroblasts of multiple
solid tumors, as well as cancer cells of mesenchymal origin. With its low
expression in normal tissues, these characteristics together make it an ideal
tumor stroma target.

Targeting LRRC15 as an antibody-drug conjugate (ABBV-085) has demonstrated
clinical benefit in LRRC15 positive sarcoma patients (1-2). In pre-clinical models,
ABBV-085 suppressed tumor growth in which only stromal cells but not cancer
cells express LRRC15 (1). Furthermore, targeting LRRC15 improved therapeutic
effect of anti-PDL1 treatment (3).

To explore the potential of T cell-mediated immunotherapy to LRRC15-
expressing tumor stroma, we have produced IgG-based anti-CD3 x anti-LRRC15
bispecific molecules with excellent stability. The optimized molecule, QL315,
robustly and conditionally induced T cell activation and proliferation only when
LRRC15 was present. Furthermore, QL315 potently induced tumor cell lysis in
vitro and led to significant tumor regression in mouse xenograft models.

Toxicologic evaluation of QL315 in cynomolgus monkeys showed antibody-like
stability and half-life, and good tolerability with no obvious toxicity. Transient
changes of circulating blood cell homeostasis and cytokine increase was
observed.

Design and Validation

QL315 is built on a silenced human IgG1
backbone to eliminate Fc gamma receptor
dependent functions. QL315.T4 comes in a
2+1 format while QL315.T5 has both anti-
CD3 and anti-LRRC15 on each arm.

Safety study in cynomolgus monkeys

Summary

a. QL315 induced human T cell activation only in the presence of
LRRC15 expression on co-cultured cancer cells

Functional Evaluation

.

In Vivo Efficacy Study

Both QL315.T4 and QL315.T5 showed good binding affinity to LRRC15+ cancer cells
and human T cells.

▪ QL315 showed good affinity to both CD3 and LRRC15 as a bispecific antibody in
vitro.

▪ With its drug-like properties, QL315 demonstrate promising capability in T cell
activation, proliferation and promoting tumor cell death in vitro.

▪ QL315 successfully inhibited tumor growth in mouse xenograft models, even LRRC15
is more expressed in stroma compared to cancer cells.

▪ Toxicity study in monkeys revealed ideal tolerability of QL315, further strengthening
the therapeutic potential of QL315 in treating patients through targeting LRRC15.
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b. QL315 promoted human T cell proliferation with LRRC15+ tumor
cells, which was diminished without LRRC15 expression on tumor cells.

c. QL315 stimulated tumor cell lysis, along with interferon (IFN)-γ
release, by co-cultured T cells in a LRRC15 expression-dependent
manner.
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QL315.T5 significantly suppressed tumor growth 

* LRRC15 is dominantly expressed in cancer cells in U87MG 
model compared to stromal cells, while LRRC15 expression level 
in stromal tissue is higher than cancer cells in NCI-H1650 model. 
Tumor volumes are indicated as mean ± SEM; n = 5. Significance 
was calculated via two-way ANOVA.
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QL315.T5 in monkeys showed good tolerability with no change in body weight, food
intake, or persistent change in organ function. Transient change on circulating blood
cell homeostasis and cytokine were observed.
* Results of cytokine production combined data from both males and females.

Study Design:

* Human pan-T cells were isolated an incubated with antibody and cancer cells for 3 days.
Tumor cell lysis was measured by Cytotox-Glo from Promega and ELISA was performed
for IFN-γ detection. Tumor cell lysis, as well as IFN-γ production, was nicely induced by
QL315.T4 and QL315.T5 with U118MG cells that are LRRC15+. A431 didn’t show
detectable level of LRRC15 expression and failed in inducing tumor cell lysis with QL315
molecules.

Human pan-T cells were isolate from PBMCs and incubated with antibody and cancer cells for 5
days. Proliferation was tracked through brightness of CellTrace dye labeled on T cells for measuring
daughter cell generation.

Human PBMCs were incubated with antibody and cancer cells for 2 days and T cell activation was
determined through co-expression of CD25 and CD69 on T cells.
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