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High-throughput discovery of constitutive promoters to drive strong 
expression of next-generation gene circuits in CAR-NK and -T cells

Promoters play an important role in cell therapies

Take-aways

Our promoters can also drive high payload expression in CAR-T cells

Optimized promoter leads to higher expression of SENTI-401 components

Senti utilizes high-throughput platforms for promoter discovery

Complex multi-payload circuits have high promoter demand
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Next generation promoter discovery using automation at Senti
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SENTI-401 is an off-the-shelf logic gated 
CAR-NK for CEA-expressing solid tumors 
with VSIG2-targeted inhibitory CAR to 
protect healthy cells, and IL-15 and IL-21 
cytokine multi-armoring.

High payload expression results in better CAR-NK functionality
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Promoters are important components of gene circuit design for cell therapies. They are responsible for regulating 
the expression of transgenic payloads, which can ultimately impact the overall functionality of engineered cells, 
such as CAR-NK and CAR-T cells. To improve cell therapy performance in solid tumors, next generation designs 
often involve the need to express multiple payloads under the control of a single promoter, which substantially 
increases the demand for have a strong promoter.

Compared to traditional payloads, next generation multi-component payloads have high promoter demand 
which makes their high expression a challenge.

Strong promoters can overcome this challenge to ensure high payload expression. Additionally, they may reduce 
the amount of virus needed for the engineering process and lead to cheaper cell therapy products.

In primary NK cells, our 
Senti.pro-31 promoter was able 
to express every component of 
the SENTI-401 circuit, including 
multiple CARs and cytokines, to a 
higher protein level than a strong 
benchmark promoter, even at 
the clinically relevant transgene 
copy number cut-off. This 
promoter is also superior in 
multiple donor NK cells.
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promoters can also be 
used to engineer CAR-T 
cells with high surface 
expression of multiple 
CARs and armoring 
cytokines. Majority of 
these promoters perform 
similarly well in both 
primary NK and T cells.

Design Build & Test Learn

Leveraging our high-throughput discovery 
platform, which includes a custom-built 
automated liquid handler that can screen 
hundreds of promoters in an end-to-end 
process, we were able to accelerate our 
“Design, Build, Test, Learn” cycle to engineer 
even stronger next generation promoters for 
cell therapies.

1. High-throughput promoter discovery platform. Senti developed a high-throughput promoter discovery platform that integrates 
pooled library screening approaches with automated clonal screening systems. This accelerates our ability to engineer and 
optimize strong promoters for cell therapies.

2. Strong promoters improve payload expression and enhance CAR-NK functionality. We engineered optimized promoters that can 
drive high protein expression of every component from our SENTI-401 circuit in CAR-NK cells, and these “smart” cells have 
enhanced abilities to recognize and kill cancer cells while protecting healthy cells.

3. Strong next generation promoters for NK and T cells. We engineered a collection of next generation promoters are functional in 
both NK and T cells for different cell therapy modalities.
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Tumor re-challenge assay with mixed target cells allows us to 
simultaneously evaluate the durability of aCAR and cytokine-mediated 
cytotoxicity and iCAR-mediated protective functions of our CAR-NK 
cells in vitro.
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