DPX-Survivac, a novel T cell immunotherapy, induces robust T cell responses in advanced
ovarian cancer with significant anti-tumor efficacy
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DPX platform and novel mechanism of action

DPX-Survivac induces a durable and functional survivin-specific T cell response in ovarian
cancer subjects in the maintenance setting

Targeted T cell activating platform


Unique targeted immunotherapy platform for optimum
delivery of active ingredients/ immunogenic peptides



Patented oil-based nanoscale formulation



Facilitate active uptake of its components by antigen
presenting cells (APCs) to induce target-specific
functional, robust and durable de novo T cell responses



DPX-Survivac: Five unique HLA-restricted peptides from
survivin incorporated within the DPX platform (HLA-A1,
A2, A3, A24, and B7)
 Currently being evaluated as a potential
immunotherapy option for survivin-expressing cancers
 Use with intermittent low dose cyclophosphamide
(CPA) as an immune-modulator of T cell response

Cohort B (0.1 mL + CPA)

Cohort C (0.5 mL + CPA)

Case Study
• Age: 61 years old
• Ovarian cancer
• Platinum sensitive
• 2 prior lines of therapy
• ECOG = 0
• HLA-A01, A02

A) Longitudinal IFN-γ ELISPOT responses
and CA-125 levels

B) Reduction in residual tumor burden
Figure 9) Comparison of time to progression from start of therapy to documented progression for subjects
responding to treatment with DPX-Survivac. Three out of 5 subjects who responded to treatment with
DPX-Survivac experienced a longer time to progression with DPX-Survivac compared to the line of therapy
received immediately prior to study treatment. Subjects with long-term clinical response who have not yet
progressed are marked with an arrowhead.

Berinstein et al., 2015

Figure 2) Increase in survivin-specific T cell response were
detected in PBMCs of 5/6 (83%) evaluable subjects enrolled in
the early Phase 1 (cohort C, 0.5 mL DPX-Survivac + CPA) and
14/15 (93%) evaluable subjects in the Phase 1b study (cohort
1-2, 0.25 mL + 0.1 mL subsequent dose of DPX-Survivac +
CPA) as assessed by ex vivo IFN-γ ELISPOT assay. Data
represented as mean Spot Forming Units (SFUs) per million
cells for all the subjects assessed at a given timepoint.

Survivin: A key pan-cancer target antigen
A) Survivin expression in ovarian cancer

Dose-dependent induction of polyfunctional T cells upon treatment with
DPX-Survivac in combination with intermittent low-dose CPA

Ex vivo IFN-γ ELISPOT responses

B) Cancer Hallmark Analytics citation metrics for survivin

Approximately 90% of tested
ovarian cancer express survivin *
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Figure 3) DPX-Survivac induces strong survivin-specific polyfunctional CD4+ and
CD8+ T cells of various phenotypes in a dose-dependent manner. Flow cytometry
analysis on PBMCs was used to detect multiple cytokine production by effector
memory (EM; CD27−CD45RA−), central memory (CM; CD27+CD45RA−) and late
differentiated (LD; CD27−CD45RA+) CD4+ or CD8+ T cells at each time point. Each
pie chart shows the relative levels of polyfunctional T cells in cohorts B and C at
baseline and post-treatment time points (mean values of all subjects). Arcs indicate
the frequency of IFN-γ+ T cells that can also concurrently secrete multiple cytokines
(TNF-α/IL-2).

Figure 4) Representative study subject (01-04) entered the study with
radiologically stable disease and evidence of biochemical progression 4.8 months
after completing second line platinum-based chemotherapy. A) Antigen-specific T
cells were detected in PBMCs by ex vivo IFN-γ ELISPOT with survivin peptide
stimulation (purple) as were changes in CA-125 (green); B) Radiological scans
demonstrated reduction in target tumor lesion (study day 226) and remained
progression-free for two-months after the end of study.

Clinical anti-tumor responses in subjects with recurrent ovarian cancer correlate with
DPX-Survivac induced T cell infiltration
Ex vivo IFN-γ ELISPOT responses

Activation of cytolytic T cell pathway in association with clinical response

Survivin-specific clones within tumor T cell population
* Sur clones within top 1%
of most expanded clones
** Sur clones within top 10%
of most expanded clones

Subject 0603 exhibits low pre-treatment levels
of HLA and ꞵ2M, potentially explaining poor
clinical response despite enriched tumor
infiltration signature

Figure 1A) Representative immunohistochemistry (IHC) staining highlighting high survivin expression in ovarian cancer tissue section;
1B) Text mining of the Cancer Hallmarks Analytics Tool (CHAT, Baker et al., 2017) highlights a wide range of publications/ citations implicating key role of survivin as
an important regulator of cancer biology; * Cumulative data from multiple sources

Methods
DPX-Survivac treatment

Comprehensive translational analyses pipeline

Figure 5) Increases in survivin-specific T cell
response were detected in PBMCs of 30/ 40 (75%) of
all evaluable subjects (at least 2 time-points post
treatment) treated with DPX-Survivac + IDO inhibitor
for recurrent ovarian cancer. Data represented as
mean Spot Forming Units (SFUs) per million cells for
all the subjects assessed at a given time-point.
Respective end-of-study timepoints grouped with the
nearest scheduled study timepoint

Case Study

•
•
•

57 subjects were dosed in the maintenance setting after
first- or second-line standard of care
53 subjects with recurrent platinum-sensitive or
-resistant ovarian cancer and an evidence of radiologic
progression were dosed
The median age: 62 years (range 35 to 87, N= 110)

Long-term clinical response in subjects
with recurrent ovarian cancer

For the eligible subjects enrolled across different studies, whole blood (PBMCs) was collected prior to
the treatment initiation (baseline) as well as on-treatment at multiple time intervals. The isolated PBMCs
were used for the assessment of DPX-Survivac induced survivin-specific systemic immune responses
using IFN-γ ELISPOT, survivin MHC-tetramer, and flow cytometry based immune-phenotyping assays.
For subjects with recurrent disease, pre- and on-treatment tumor biopsies were also collected and
subjected to comprehensive histopathology (expression of survivin and other key immune markers) and
immunogenomics (changes in tumor gene expression; evaluation of survivin-specific T cell clones)

Figure
6)
TCR-ꞵ
repertoire
sequencing
analyses
demonstrated that survivin-specific clonotypes can be
detected within the tumor microenvironment and are strongly
expanded on-treatment. The graph represents % of the
survivin-specific T cells in the pre- and on-treatment tumors of
nine subjects. Limitations of this analysis preclude correlation
with clinical responses; these include variable quality of
biopsy samples, limited PBMC sample size, biopsies collected
at study day 56, prior the clinical responses in some subjects

A) Longitudinal IFN-γ ELISPOT responses
and CA-125 levels

Conclusions
• DPX platform is a unique delivery system that allows the active uptake of
peptides and presentation to naïve T cells to generate antigen-specific T cell
response.
• DPX-Survivac generates robust, functional, targeted, and sustained
survivin-specific T cell response in ovarian cancer subjects in the
maintenance setting as well as with recurrent disease.
• DPX-Survivac induced activation of cytolytic T cell pathway is correlated
with clinical response highlighting its unique mechanism of action.
• Enhanced number of unique survivin-specific T cell clones are detected in
on-treatment tumor samples and the T cell infiltration on-treatment
correlated with clinical responses.
• DPX-Survivac mechanism of action has been confirmed across multiple
clinical trials and has shown to provide clinical benefit and long-term clinical
response in some subjects with advanced recurrent ovarian cancer

Figure 7) Whole exome sequencing of tumor biopsy samples demonstrates DPX-Survivac induced enrichment
in T cell, cytotoxic lymphocyte and B cell-specific signatures which correlate with clinical response. Fold change
(log2 transformed) of gene expression was determined relative to the baseline levels (pre-treatment biopsy).
Immune phenotype signature was derived from the Microenvironment Cell Population Counter (MCP- counter)
profiles. Low tumor burden defined as sum of target lesion less than 5 cm

B) DPX-Survivac induces immune cell infiltration in tumor tissues

C) Durable clinical response

• Age: 55 years old
• Fallopian tube cancer
• Platinum resistant
• 1 prior line of therapy
• Tumor burden 20.3 mm
• ECOG = 1
• HLA-A01
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Baseline Biopsy

On-study Biopsy (D57)

Figure 8) Representative study subject (0614) with advanced recurrent fallopian tube cancer entered the study with progressive disease almost 10 months after first line platinum-based therapy. A) Antigen-specific T cells were detected in
PBMCs by ex vivo IFN-γ ELISPOT with survivin peptide stimulation (purple) as were changes in CA-125 levels (green); B) Unmixed composite fluorescence multiplex IHC analyses confirmed the RNAseq readouts and demonstrated marked
increase in tumor immune infiltration post-treatment (analysis by Akoya Biosciences); C) Radiological scans demonstrated significant reduction in target lesion. The subject was last dosed in Oct. 2019 and is progression free to date.
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