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Background Toll-like receptors (TLRs) are commonly expressed
on innate immune cells such as macrophages and dendritic
cells (DC), and they play crucial roles in 1) mediating the
first-line innate immune response against a wide variety of
pathogens and 2) promoting adaptive immunity involving T
and B cells. The TLR family consists of 10 subtypes (TLR1-
TLR10) in humans and 12 (TLR1-TLR9, TLR11-TLR13) in
mice. CAN1012 was developed as a selective TLR7 agonist
uniquely designed for intratumoral (IT) administration.
Methods CAN1012 was evaluted by in vitro cell-based assays
and in vivo animal models. Its DMPK, safety and toxicitology
properties were also studied.
Results Based on the receptor screening study, CAN1012 has
been proved to have a significant stimulatory effect (NF-kB
activation) via human and mouse TLR7. In addition,
CAN1012 stimulated significant IFN-a release from human
PBMC at low concentrations (nM), whereas TNF-a secretion
required a relatively high concentration.

Most importantly, CAN1012 induced a robust production
of IFN-a exclusively by plasmacytoid DCs in human PBMC.
When given intratumorally, CAN1012 exposure in tumor tis-
sues was over 1,000-fold higher than in blood, resulting in
much less systemic toxicity. The antitumoral effects of IT-
administered CAN1012 monotherapy or combined with other
therapeutical agents were investigated in mouse SCC7, CT26,
and MC38 syngeneic tumor models. The results showed that
CAN1012 possessed significant anti-tumor growth effects in a
dose-dependent and schedule-dependent manner, and antitu-
moral effects could be augmented when combined with other
agents. Pharmacodynamic studies revealed that IT administra-
tion of CAN1012 increased CD4+ and CD8+ T cell infiltra-
tion but decreased the number of myeloid-derived suppressor
cells (MDSCs) and tumor-associated macrophages (TAMs) in
the tumor microenvironment (TME). CAN1012 has a favor-
able ADME/PK profile when administered subcutaneously in
mice, rats and monkeys, and its pharmaceutical properties
have also been optimized for IT administration.
Conclusions In conclusion, CAN1012 is a potent, safe, and
selective TLR7 agonist and could be a best-in-class agent for
cancer immunotherapy. A first-in-human Phase I clinical study
in advanced cancer patients is ongoing in the US
(NCT04987112).
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