
Allogeneic CAR natural killer (NK) cell-based adoptive cell therapy has
shown promise in recent years for treating cancer patients. The unique
biological properties of Umbilical Cord Blood (UCB) cells along with
encouraging results from recent UCB-derived NK cell-based therapies1make
UCB an attractive source for obtaining large numbers of ‘off-the-shelf’ NK
cells. To potentially broaden target tumor types and further enhance anti-
tumor efficacy, Senti Bio uses its synthetic biology platform to program
‘gene circuits’ toward engineering optimal efficacy, precision and control
into many cell or gene-based medicines, including CAR-NK cells. Here, we
studied the transduction efficiency, scalability and cryopreservation of UCB-
derived NK cells compared to adult peripheral blood mononuclear cell
(PBMC)-derived NK cells in the context of gene circuit-engineered CAR-NK
therapy.
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OBJECTIVES
• To evaluate UCB-NK cells as a potential cell source for gene-circuit

engineered CAR-NK therapy.
• To compare the expandability, transduction efficiency and functionality

of UCB-NK cells and PBMC-NK cells.

• NK cells were isolated from UCB units and peripheral blood
leukapheresis following CD3 depletion and CD56 selection.

• Isolated NK cells were expanded on irradiated gene-modified feeder cells
and transduced with GFP- and CAR-expressing constructs.

• Gene-modified NK cells were cryopreserved post-transduction and
further expanded post- thaw.

Enrichment of NK cells from Adult Peripheral Blood and 
Umbilical Cord Blood Units

We Believe Transduction Enables Robust Expression of Gene 
Circuits

Robust Expansion of NK cells using GMP-compatible 
G-Rex Vessels

Cryopreserved NK cells Retain Expandability and Gene 
Expression Post-Thaw

Process Supports Consistent Expansion, 
Activation and Stable CAR Expression in NK cells 

from Multiple Donors
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Chimeric antigen receptor (CAR) is efficiently transduced
into PBMC-NK cells and UCB-NK cells using a retroviral
vector

Transduced cells retain >90% viability and similar growth
rate to unmodified NKs through the 21-day process

CAR expression is stable during expansion and following
freeze/thaw

CAR expression and fold expansion of gene-modified
UCB-NK cells is comparable to PBMC-NK cells

Multiple enrichments from healthy donor leukapheresis and cord blood
units yield >95% NK purity and <1% T cells

Purified cells from both cell sources are cryopreserved and thawed without
loss of viability

PBMC-NK cells and UCB-NK cells grow robustly on engineered feeder cells

PBMC-NK cells and UCB-NK cells displayed similar fold expansion and
growth rate over the 21-day culture period. UCB-NK cells expanded better
(4x) over t+20 days in comparison to PBMC-NK cells

CAR-modified PBMC-NK cells and UCB-NK cells show specific and potent cytotoxic
activity upon co-activation with MOLM 13 cancer cells as well as elevated cytokine
markers post activation.

PBMC-NK cells and UCB-NK cells transduced with CAR constructs exhibited stable CAR
expression, consistent growth kinetics and viability over freeze/thaw. NKs from both cell
sources showed similar expandability and growth profile pre-freeze and post-thaw.

PBMC-NK cells and UCB-NK cells from multiple donors (n=3) exhibit stable
and consistent CAR expression, expansion (TC plate) and growth rate across
multiple passages during the 21-day culture period.

G-Rex vessels have a gas
permeable surface and a large
liquid volume that supports
expansion of suspension cells
with minimal media exchange

G-Rex vessels support robust
expansion of PBMC-NK cells and
UCB-NK cells

Better expansion of UCB-NK
(p<0.05) cells seen in G-Rex
vessels compared to PBMC-NK
cells

Achieved highly efficient retroviral vector mediated 
transduction of allogeneic UCB-derived NK cells  through 

transduction optimization studies

Process yielded consistent growth rate of gene modified 
CAR-NK cells and stable transgene expression between 

freeze/thaw

Product attributes were comparable between PBMC-NK 
cells and UCB-NK cells and across multiple donors

Gene-modified CAR-NK cells show potent anti-tumor 
activity against target cancer cells in an in vitro cell-based 

cytotoxicity assay

Large scale expansion of UCB-NK cells and PBMC-NK cells 
provide a scalable source for gene circuit-engineered 

allogeneic CAR-NK therapies
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