
Senti Bio Design Build Test and Learn Engine: CEA CAR-NK Cells
SCREENING FOR CEA CAR-NK CELLS
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Use of Senti’s Design-Build-Test-Learn engine to design 
optimal CEA CARs for NK cells:
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o Screening of multiple CEA binders derived from scFvs or 
monoclonal antibodies

o Design, build, and testing of different hinges, trans-
membrane, co-stimulatory domains, and viral vector 
systems 

o Construct optimization for performance in NK cells

o Using Senti’s Design-
Build-Test-Learn engine 
we optimized SENTI-401.

o CEA aCARs were designed 
for NK cells, resulting in 
significant killing of CEA+

tumor cells Ls174t in vitro 
and in vivo. 

IN VIVO TUMOR BURDEN REDUCTION
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NV NK CEA CAR-NKPBS Tumor response on Day 7 
(2 days post treatment)

CEA 
aCAR NK

NV NKPBS

PR/CR (Fold change BLI > 10)

SD (1 < Fold change BLI < 10)

PD (Fold change BLI < 1)

33%
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Development of Logic Gated CAR-NK cells for the treatment of solid tumors

NOT GATED CAR-NK Cells can Prevent On-Target/Off-Tissue Toxicities due to Shared Tumor Antigens
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Greatest toxicity risks involve lung alveolar 
cells and GI tract epithelial cells
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Highest overexpression in GI tumors,  
particularly CRC

TUMOR TYPES WITH CEA
OVEREXPRESSION

CEA PROTEIN EXPRESSION IN 
HEALTHY AND TUMOR 

TISSUES

HEALTHY TISSUES WITH 
CEA OVEREXPRESSION

TAA ENGAGEMENT ON HEALTHY 
CELLS CAUSES ON-TARGET/OFF-

TUMOR TOXICITIES

TUMOR-ASSOCIATED ANTIGEN 
(TAA) ENGAGEMENT TRIGGERS 

CANCER CELL KILLING

Safety AntigenInhibitory CAR (iCAR)

Tumor-Associated AntigensActivating CAR (aCAR)

SAFETY ANTIGEN ENGAGEMENT 
ENABLES PROTECTION OF 

HEALTHY CELLS

TUMOR-ASSOCIATED ANTIGENS 
(TAA) ENGAGEMENT TRIGGERS 

CANCER CELL KILLING

NOT
SENTI BIO'S NOT GATE PLATFORM

Safety Antigen Discovery and Validation

EpCAMVSIG2 CEACAM5

VSIG2 CEACAM5

ANTIGEN PAIRING DISCOVERY PLATFORM RESULTS
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VALIDATION IN TISSUE SAMPLES

CEACAM5

EPCAM

VSIG2

Identity
Tumor

Health
y

Ex
pr

es
si

on
 L

ev
el

 (l
og

)

HEALTHY COLON EPITHELIUM: IHC

COLORECTAL TUMOR: IHC

CEACAM5 VSIG2

CEACAM5 VSIG2

VSIG2+ CEACAM5+

VSIG2+ CEACAM5+

CEACAM5/VSIG2 CO-LOCALIZATION 

HEALTHY COLON EPITHELIUM: MULTIPLEXED IHC

o VSIG2 was nominated as 
the top Safety Antigen 
candidate using our 
bioinformatics antigen-
pairing platform.

o VSIG2 is a membrane 
protein expressed in 
CEACAM5+ healthy cells 
in the colon epithelium 
but not in colorectal 
tumor cells (dataset 
GSE132465).

o Multiplexed 
immunohistochemistry 
(IHC) was used to 
confirm CEACAM5 and 
VSIG2 protein 
expression in healthy 
colon and CRC samples.

Evolution has selected for natural genetic circuit 
NOT GATED CAR-NK cells for the treatment of CRC
Senti Bio is developing a Logic Gated CAR-NK cell therapy that can target a widely 
expressed tumor-associated antigen while protecting antigen-expressing healthy 
cells.

Senti creates intelligent 
gene circuits.CRC tumor and healthy tissue antigen pairing and validation
Senti Bio discovered and validated VSIG2 as a healthy tissue Safety Antigen to
pair with the tumor-associated antigen CEA for the potential treatment of CRC.

Broad platform applicability 
This proof-of-concept shows that NOT GATE gene circuits 
can be used in NK cells to prevent target-mediated 
cytotoxicity in a Safety Antigen-dependent manner.
NOT GATE gene circuits enable the possibility to target 
numerous tumor-associated antigens that have 
concerning expression in healthy tissues.

CEA NOT VSIG2 CAR-NK CELLS

>70% aCAR/iCAR
DOUBLE POSITIVE NK 

CELLS

SIGNIFICANT INHIBITION 
OF CAR-NK -MEDIATED 
TARGET CELL KILLING

NK MEDIATED TARGET CELL KILLING
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iCAR INHIBITORY DOMAIN SCREENING IN NK CELLS
SCREEN INTRACELLULAR DOMAINS (ICDS) FOR 

KILLING OF SA+ AND SA- TARGETS

aCAR + iCAR With Various ICDs
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BIOINFORMATICS PLATFORM FOR 
TUMOR AND SAFETY ANTIGEN 

IDENTIFICATION

OPTIMIZED PRECISION 
TARGETED

IMMUNE CELL THERAPIES

NOT GATE ARCHITECTURE 
SCREENING AND 

DISCOVERY

CEA VSIG2NOT

SENTI-401: LOGIC GATED CAR-
NK CELLS FOR CRC
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SENTI-401 NOT GATED CAR NK Cells 

Contact: alba.gonzalez@sentibio.com

o We tested VSIG2 iCARs paired with a CEA 
aCAR, to obtain a significant reduction in 
CAR-mediated killing when target cells 
express the Safety Antigen VSIG2.

o SENTI-401 can address an unmet need in 
CRC, by targeting a widely expressed tumor-
associated antigen CEA, while protecting 
antigen-expressing healthy cells.

o The NOT gate gene circuit can reduce target-
mediated cytotoxicity in a Safety Antigen 
dependent manner, enabling the possibility 
to target numerous tumor associated 
antigens that are also expressed in healthy 
tissues. 

Tumor-Associated AntigensActivating CAR (aCAR)

Overview of NOT GATE development. Bioinformatics platform identifies Safety Antigens that are expressed in the membrane of healthy TAA-expressing cells. 
Then the NOT gate architecture is optimized by using naïve inhibitory domains (ITIMs) to build iCARs. Multiple inhibitory intracellular domains (ICDs) were 

screened in NK cells to select the ones that resulted in significant inhibition of CAR-mediated killing without decreasing CAR activity.

N=51

N=120

Current CAR-based therapies are unable to distinguish between cancer and healthy cells that express the same tumor-associated antigen (TAA) causing on-target off-tissue toxicities. Senti Bio is developing a logic-gated NOT GATE 
circuit. By adding an inhibitory CAR (iCAR) that recognizes a Safety Antigen (SA) uniquely expressed in healthy cells, NOT GATED CAR NK cells can potentially reduce on-target off tissue toxicities, reducing NK cell cytotoxicity and cytokine 

production in a SA-dependent manner. 

p= 0.0453 
(2-Way ANOVA) 
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NK mediated target cell killing

CEACAM5+
CEACAM5+VSIG2+

CEA-aCAR + VSIG2-iCAR

43%
39%
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