of T-cells into a regulatory phenotype. In a murine B16 xeno-
graft model IL-2 expression significantly enhanced therapeutic
effects of an H1 oncolytic influenza virus. Expressed within
the background of HS hemagglutinin, IL-2 did not lead to a
significant enhancement of therapeutic efficacy. Interestingly,
the empty influenza HS subtype was significantly more potent
in treating B16 xenograft tumors than the H1 subtype,
regardless of IL-2 expression. In primary human PBMC mod-
els, the virus based on H1 hemagglutinin led to enhanced
CD8 T-cell activation compared to HS. This effect was further
enhanced by IL-2 expression, although all viruses led to signif-
icant activation. Surprisingly, viruses based on H1 hemaggluti-
nin led to increased expression of the immune checkpoint
PD-1. The virus based on HS hemagglutinin did not lead to
upregulation of PD-1, indicating a favorable balance between
activation and exhaustion. Infection with the HS based virus
led to both enhanced apoptosis and immunogenic calreticulin
exposure in human and murine melanoma cell lines compared
to HI1.

Conclusions IL-2 does not promote T-regs, when expressed in
a viral background. H1 viruses induced PD-1 more potently
than HS viruses. The choice of viral entry protein is more
relevant for the therapeutic effect of the virus, than the
expression of a T-cell stimulating cytokine such as IL-2. Effi-
cacy of oncolytic viral treatment appears to depend more on
viral growth than on virally expressed T-cell promoting cargo.
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Background Chimeric Antigen Receptor (CAR)-T cells directed
against CD19 have induced high rates of response in patients
with relapsed/refractory (R/R) B-cell malignancies. Two CD19-
targeting constructs have been approved by the FDA and
EMA (Yescarta ®, Kymriah ®) for B lymphoblastic leukemia
(B-ALL) and aggressive lymphoma. Despite deep remissions,
there are still major challenges and disparate data are reported
about the immunogenicity induced by CART-cell therapy. On
May/2017, the Spanish Agency of Medicines approved our
first clinical trial (clinicaltrials.gov NCT03144583) with a fully
academic CART-19.

Materials and Methods Eligibility criteria included R/R B-ALL
(adult and pediatric), non-Hodgkin’s lymphoma (NHL) and

chronic lymphocytic leukemia(CLL) who failed standard ther-
apy. The primary objective of the study was safety and secon-
dary objectives were response rate and its duration. The
humoral anti-CART response was assessed by a (cell-based) flu-
orescence assay to detect human anti-murine antibodies
(HAMA) in patients sera. Assessment was conducted at differ-
ent time points: 1) at baseline (pre-dose), 2) on day 14 after
the administration of ARI-0001 cells, 3) on day 28, 4) on day
100, and 5) every 3 months thereafter.

Results Forty-seven patients (37 adults/10 pediatrics) received
ARI-0001 cells. Thirty-eight patients had a diagnosis of R/R
B-ALL (28 adults and 10 children); all but 5 had relapsed
after allogeneic hematopoietic stem cell transplant (HCT).
Seven patients had a diagnosis of NHL, four of them (57%)
had relapsed after HCT, and 2 patients had a diagnosis of
CLL (2). Median age was 27 years (3—68). After conditioning
with fludarabine (90 mg/m2) and cyclophosphamide (900
mg/m2), a total dose of 0.5-5 x10° ARI-0001 cells/kg was
infused. Autologous T-cells from peripheral blood were
expanded and transduced with a lentivirus to express a CAR
with a single-chain variable fragment (scFv) with anti-CD19
specificity, conjugated with the co-stimulatory regions 4-1BB
and CD3z. The scFv was originated from a mouse monoclo-
nal antibody A3B1. Twenty-five per cent of the patients
tested positive for the presence of anti-CAR antibodies, all of
them post-dose, in contrast to previous data reported on
Kymriah® with a significant presence of pre-dose anti-murine
CAR19 antibody. Of these 12 patients, 8 patients presented
with a weak, and 4 patients with a strong presence of
HAMA. The last 4 patients had lost the effectiveness of the
CART- therapy at that time point, reflected by simultaneous
B-cell recovery in the periphery. Moreover, three of them
received a second dose of CART-19, which did not revert
the relapse.

Conclusions To conclude, these data suggest the importance of
the immunogenicity induced by CART-cell therapies. Immune
monitoring should include the assessment of humoral
response, especially before considering a second dose after
relapse.
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Background Chronic myeloid leukemia (CML) is a myelopro-
liferative neoplastic disease, occurring in 1 to 2 cases per
100.000 adults, which accounts this type of cancer for
approximately 15% of newly diagnosed leukemia in adult
patients. The diagnosis is based upon the genetic transloca-
tion between the t(9;22)(q34;q11.2), resulting in formation
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of Philadelphia fusion chromosome, coding for BCR-ABL1
oncoprotein. The life-long treatment relies on using tyrosine
kinase inhibitors (TKIs). In some cases, patients develop
point mutations, leading to resistance to TKIs treatment,
nearly in 2%. Allogeneic stem cell transplantation is the pos-
sible solution for these individuals in late stages of CML
with success cure rate only approximately at 40%.' Based on
this funding new solutions for treating cancer with genetic
etiology are considered. CRISPR/Cas system, composed of
guide RNA, targeting endonuclease Cas9 to specific target
genomic region has been used before to mediat breakage of
Philadelphia chromosome at the site of oncogenic transloca-
tion, although at lower efficiency.?

Materials and Methods K562 cells, model for Philadelphia
chromosome positive cells, were used. Constructs, expressing
BCR-ABL1 targeting gRNA and Cas9, tethered via coiled-coil
forming peptides to E.coli exonuclease EXOIII, were nucleo-
fected into target cells. T7E1 assay to detect genome modifi-
cations was carried out. TUNEL assay, FACS analysis and
bioluminescence measurement were used for cell death deter-
mination. SCID mice were used for a subcutaneous K562 can-
cer model.

Results Our strategy was to couple Cas9 to the exonuclease to
promote large deletion at the target site. Of the different exo-
nucleases tested, the EXOIII exhibited the best performance in
terms of deletion formation. To improve the rate of deletion
genetic lesions, we connected Cas9 and EXOIII via coiled-coil
forming peptides, bringing the two enzymes into close proxim-
ity (CRISPR-EXO). This resulted in an increased deletion for-
mation compared to the standard CRISPR/Cas system. We
performed a case study for the use of the CRISPR-EXO sys-
tem as a potential anti-cancer therapeutic tool. In the case of
our new system, we showed significant increase in cell death
due to higher genome modification in BCR-ABL1 region.
Later, these findings were confirmed also in an animal cancer
model, where animals with tumors, electroporated with
CRISPR-EXO system showed full survival and drastic reduc-
tion in tumor size.

Conclusions CRISPR-EXO upgraded CRISPR system based on
tethering Cas9 protein to exonuclease EXOIIl by heterodi-
meric coiled-coil forming peptides, resulted in highly efficient
editing of BCR-ABL1 fusion gene, leading to enhanced death
of CML cancer cells.
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Background CCL22 is a macrophage-derived chemokine that
exerts immunosuppressive functions by the recruitment of reg-
ulatory T cells (Treg) through the CCL22/CCR4 axis. It has
been described to play a key role in the suppression of anti-
cancer immunity in different cancer types including ovarian,
breast, or pancreatic cancer and is thought to promote the
suppression of anti-cancer immunity by Treg recruitment.
Recently, we described that CCL22-specific T cells generated
from cancer patients can kill CCL22-expressing tumor cells
and directly influence the level of CCL22 in vitro." In this
study, we provide PoC data for a CCL22-targeting vaccine by
assessing the immunotherapeutic efficacy of this approach in
syngeneic mouse tumor models.

Materials and Methods Peptide vaccines that induce expan-
sion of CCL22-specific T cells were identified by measure-
ment of vaccine-induced ex vivo response (IFNy ELISpot)
in BALB/c and C57BL/6 mice. The antitumor efficacy was
evaluated in CT26, Pan02 and B16 syngeneic models. To
investigate the vaccine’s mode of action, the tumor
immune infiltration was analyzed through flow cytometry
and qPCR.

Results Vaccination with CCL22-specific peptide vaccines
induced expansion of primarily CD8+, CCL22-specific T
cell responses (assessed by ex wivo IFNy ELISpot). Treat-
ment with CCL22 vaccines reduced tumor growth and
increased survival in CT26, Pan02 and B16 tumor models.
Assessment of gene expression in the tumors indicated that
vaccination leads to a reduction of CCL22 expression in the
tumor microenvironment (TME), as well as the expression
of other immune-suppressive molecules such as IDO. Fur-
thermore, vaccinated mice harbored an increased CD8+ T
cell infiltration with a concomitant increase in M1/M2 ratio
within the TME.

Conclusions This study provides evidence that targeting
CCL22 expressing cells by vaccination induces immune modu-
lation in the TME, leading to augmentation of anti-tumor
responses - thus provides a rationale for a novel immunother-
apeutic approach in cancer.
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Background Immunotherapy with T cells that were modified
by gene-transfer to express a ROR1-specific chimeric antigen
receptor (ROR1 CAR-T) has therapeutic potential in ROR1™"
malignancies in hematology and oncology. The ROR1 tumor

J Immunother Cancer 2020;8(Suppl 2):A1-A67
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