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SNIP: A "drug on" chemogenetic
system for regulating of CAR T-cell
therapy

Researchers in Prof. Crystal Mackall's laboratory at Stanford University are focused
on translational research related to cancer immunotherapy, including basic T-cell
function and tumor immunology. These scientists and their collaborators have
developed a variety of technologies aimed at improving CAR T-cell (chimeric antigen
receptor T-cell) therapy. Immunotherapy using CAR T-cells relies on T-cell receptor
(TCR) signaling to activate the cells that will mediate potent antitumor or anti-
infective effects. The technologies to improve CAR T-cell therapy include:
engineered TCR's to enhance tumor targeting; engineered CARs to enhance
signaling activity; and "CAR T switch" systems which regulate signaling activity to
improve patient safety and/or prevent T-cell exhaustion (a dysfunctional state that
reduces the overall effectiveness of therapy).

Technology
SNIP is a CAR T switch system that turns on T-cell signaling using a protease
inhibitor drug. The system exhibits robust activity in the ON state and does not
suffer from "leaky" activity in the OFF state. Furthermore, CAR-T cells containing the
SNIP switch have improved efficacy, as determined by functional assays, compared
to control CAR T cells. SNIP provides a mechanism to regulate CAR T-cell therapy to
intervene in the case of adverse events; to reduce susceptibility to T-cell exhaustion;
or to otherwise optimize the response profile of transferred T-cells.

Related Technology
To review other inventions in this portfolio, click "Crystal Mackall" in the Innovators
list.

Stage of Development-Research In Vivo
Using this system in a mouse model, the inventors demonstrated that T-cells



engineered with SNIP kill leukemia cells when the drug is present but have no
observable cytotoxicity in the absence of drug. They are constructing and testing
additional SNIP proteins, including TCRs that target solid tumors.

Applications
Cancer immunotherapy (CAR-T , NK cell, TCR, stem cell) - regulating
CARs to enhance T-cell function for treating:

Solid tumors
Leukemia
Lymphoma

Research - system could be used for regulating CARs to study basic T cell
function and signaling

Advantages
Improves T cell-based immunotherapies

could enhance safety by intervening in the case of adverse events
could improve effectiveness of immunotherapy by preventing or reversing
T-cell exhaustion
could optimize the response profile of transferred T-cells

Tight regulation - SNIP system has a wide dynamic range, no leaky activity
and fast on/off kinetics
FDA approved drugs - chemogenetic switching is achieved with protease
inhibitors, a broad class of small molecule therapeutics with several agents that
have been clinically validated as safe and tolerable
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