
models. AMP immunogens are efficiently delivered to lymph
nodes, where innate and adaptive immune responses are
generated.
Methods Female, 6 to 8-week-old C57BL/6J and BALB/c mice
and 37-week-old C57BL/6J mice received two or more doses
of benchmark (alum or CpG) or AMP-modified vaccines, com-
prised of Spike RBD protein and AMP-CpG adjuvant, subcuta-
neously injected into the tail base in two-week intervals.
Antigen was dose spared to determine if AMP-CpG would
maintain the immune response. Cellular immune responses
were determined via ELISpot analysis of IFNg production by
splenocytes, intracellular cytokine staining of peripheral blood
and lung-resident T-cells, and flowcytometric bead array analy-
sis of Th1/2/17 cytokines. Humoral immune responses were
determined via blood serum ELISAs to determine sera anti-
body binding titers, and pseudoviral neutralization assays for
comparison to human convalescent serum.
Results Compared to alum, AMP immunization induced 29-
fold higher antigen-specific T cells which produced multiple
Th1 cytokines and trafficked into lung parenchyma. Antibody
responses favored Th1 isotypes (IgG2bc, IgG3) and potently
neutralized Spike-2-ACE2 receptor binding, with titers >100-
fold higher than the natural immune response from convales-
cent COVID-19 patients; responses were maintained despite
10-fold dose-reduction in Spike antigen. Both cellular and
humoral immune responses were preserved in aged mice.
Conclusions ELI-005 exhibits the qualities of an optimal
SARS-CoV-2 vaccine, which should (1) induce robust and
durable CD8+ and CD4+ T cell responses, (2) elicit high
magnitude neutralizing antibodies, (3) produce Th1 bias in the
elicited antibody and T cell responses, (4) potentially expand
pre-existing cross-reactive T cells, (5) enable dose-sparing of
required immunogens to improve the speed and cost of broad
vaccination campaigns, and (6) be efficacious in elderly popu-
lations. These advantages merit clinical translation to SARS-
CoV-2 and other protein subunit vaccines.
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Background SARS-CoV-2 (CoV2) has precipitated a global
pandemic and the effectiveness of standard vaccine strategies
to induce potent and persistent immunity to CoV2 is in ques-
tion, particularly for the elderly. This problem is not dissimilar
to what we have struggled with in our quest to induce
immunity to cancer antigens, where vaccine-induced anti-can-
cer immune responses can be weak. Here, we describe a novel
vaccine approach which leverages electroporation (EP) of a
plasmid encoding a prefusion stabilized CoV2 spike protein

(CORVax). As IL-12 has been shown to augment the efficacy
of immunotherapy in aged mice,1 we have initiated studies to
evaluate if plasmid IL-12 (TAVO™) can similarly augment
anti-CoV2 immune responses in young mice and have planned
studies in aged animals.
Methods A prefusion stabilized CoV2 spike plasmid expression
vector was constructed, a master cell bank generated and clini-
cal-grade plasmid manufactured. C57BL/6 and BALB/c were
vaccinated via intramuscular (IM) and/or intradermal (ID)
injection followed immediately by EP of plasmids encoding
the CoV2 spike protein with or without plasmid-encoded mur-
ine IL-12 on days 1 and 14 or 21. Mice were followed for
>120 days to assess safety. Splenocytes and serum were har-
vested at different time points to interrogate virus-specific cel-
lular responses as well anti-spike IgG1/IgG2 antibody titers. A
surrogate viral neutralization test (sVNT) assessed serum block-
ade of soluble hACE2R binding to immobilized CoV2 spike.
Results Preliminary data shows that EP of CORVax alone or
combined with IL-12 was safe. EP of CORVax was able to
elicit anti-Spike IgG antibodies (IC50 = 1/2112), as well as
IgG antibodies targeting the receptor binding domain of the
Spike protein (IC50 = 1/965) approximately 40 days after the
booster vaccination. In 2 of 2 experiments, CORVax combined
with IL-12 significantly (P<0.0001) increased the sVNT titers
at 2 months, but this benefit was lost by 3 months.
Conclusions Early preclinical data shows that EP of CORVax
can induce IgG responses to CoV2 Spike and the receptor
binding domain (RBD) as well as apparent viral neutralizing
activity. The addition of IL-12, at least transiently, increased
sVNT titer. We plan to investigate alternate vaccine boosting
strategies while extending these studies into aged animals and
initiate a clinical trial in the near future.
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Background There are conflicting data regarding the vulner-
ability of cancer patients receiving immune checkpoint inhibi-
tors (ICIs) to COVID-19 infection.1–3 In addition, immune-
related adverse events (irAEs) driven in part by cytokine dys-
regulation could parallel the cytokine storm implicated in
COVID-19. We sought to evaluate the impact of COVID-19
infection on irAEs and mortality in cancer patients receiving
ICIs.
Methods We performed a retrospective matched cohort study
of 25 patients receiving ICIs within one year of a confirmed
COVID-19 diagnosis between March 20, 2020 and June 3,
2020 at the Dana-Farber Cancer Institute/Mass General Brig-
ham network. Cases were matched 1:1 with controls without
ICI use based on age, sex, and use of non-ICI anti-cancer
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