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Background Protein Kinase A (PKA) is a heterotetramer hol-
oenzyme that consists of two regulatory and catalytic subunits.
During T cell activation, one of the regulatory subunits
(PRKAR1A) localizes to the immune synapse, inhibiting several
central proteins in the T-cell signalling cascade and leading to
T cell inactivation. Previously, the disruption of localisation of
PKA type I R1a (PRKAR1A) to the immune synapse using
disruptor peptides has been shown to improve chimeric anti-
gen receptor (CAR) T cell function.1 2 However, the effect of
PRKAR1A knockdown in T cells (including CAR T cells) has
not been studied yet. In this study, we have utilized micro-
RNAs (miR); miR96/183 or miR155 to knockdown PRKAR1A
and explored the advantages of PRKAR1A knockdown on T
cell activation and function.
Materials and Methods MicroRNAs (miR); miR96/183 or
miR155 were cloned from human genomic DNA into a sleep-
ing beauty system under a doxycycline inducible promoter
(TCE). Overexpression of miRNA and target knockdown was
assessed at both transcript level (by real time RT-PCR) and/or
protein level (by western blot) respectively while target valida-
tion was done by luciferase assay. The fate of PRKAR1A
knockdown on Jurkat T cells activated with anti-CD3 and
anti-CD28 antibodies were determined by measuring IL-2 pro-
duction (ELISA) and CD69 surface expression (flow cytome-
try). The effect of miR96/183 or miR155 overexpression in
primary T cells expressing HER2-CAR were also compared.
Results We efficiently overexpressed both miRNAs and down-
regulated PRKAR1A expression in HEK293 cells at both
mRNA and protein level. Luciferase assay confirmed miRNA
mediated specific knockdown of PRKAR1A; mutated 3’UTR
of PRKAR1A was used as negative control. Overexpression of
miRNAs also downregulated PRKAR1A expression in Jurkat
cells which resulted in enhanced activation (CD69 expression)
and IL-2 production following anti-CD3/CD28 stimulation
compared to untransfected controls (with normal PRKAR1A
expression). Additionally, miRNA 96/183 and miRNA155 were
found to target inhibitory proteins of TCR signalling such as
CTLA4, Foxo3 and ptpn2 and resulted in superior T cell
function. A third-generation lentiviral system has been opti-
mised to express either miR96/183 or miR155 and HER2-
CAR in the same vector and currently we are assessing the
effect of PRKAR1A knockdown on primary CAR T cells.
Conclusions Overexpressing miRNA for knockdown of inhibi-
tory proteins could be an efficient way of enhancing T cell
function against solid tumours. Additionally, co-expressing
CAR and miRNAs using lentiviral system would benefit such
approaches for cancer immunotherapy.
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Background Indoleamine-2,3-dioxygenase 1 (IDO1) is a cyto-
solic enzyme that catalyzes the rate limiting reaction in the
kynurenine pathway. Dendritic cells, macrophages and several
tumor entities have been described to express IDO1. In the
tumor microenvironment IDO1 promotes tryptophan starva-
tion and accumulation of kynurenines which result in T effec-
tor cell proliferation arrest and T regulatory cell induction.
Additionally, IDO1 possesses two immunoreceptor tyrosine-
based inhibitory motifs (ITIM) that upon phosphorylation can
act as docking sites for the recruitment and activation of the
tyrosine phosphatases SHP–1 and SHP–2 and ultimately to an
activation of the non-canonical NF-KB pathway. Whether
IDO1 is expressed in T cells and its potential function is
unknown.
Materials and Methods Using IDO1-deleted splenocytes from
CD4-Cre Ido1fl/fl mice and WT controls, we evaluated the
induction of IDO1 in T cells, as well as the effect of IDO1 in
T cell proliferation, differentiation and metabolism. Addition-
ally, we compared in vitro and in vivo the cytotoxic activity
of anti-epithelial cell adhesion molecule (EpCAM) chimeric
antigen receptor (CAR) T cells using pancreatic tumor cell
lines.
Results IDO1 is inducible in primary mouse T cells upon T
cell activation and type I and type II interferon signaling.
Interestingly, the use of IDO1 knockout CAR T cells prolongs
survival and improves tumor control compared to WT CAR T
cell treatment in subcutaneous and orthotopic pancreatic can-
cer models. In vitro, T cell proliferation, differentiation and
cytotoxic function is comparable in WT and IDO1-deleted T
cells. RNA sequencing, metabolic and in vivo tracking studies
are currently being performed to pin down IDO1-intrinsic
effects on CAR T cells.
Conclusions IDO1 is expressed in T cells upon T cell receptor
and IFN stimulation and appears to negatively affect tumor
control mediated by CAR T cells. Specific IDO1 deletion may
improve therapeutic efficacy of CAR T cells in solid tumors,
such as pancreatic cancer.
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