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Background

We are evaluating intratumoral
nucleoside cleavage by E. coli purine
nucleoside phosphorylase (PNP) as an
experimental therapy for refractory solid
tumors. The approach requires delivery of
PNP transgene to tumor parenchyma
followed by prodrug administration and
provides “bystander” killing by a very
potent purine antimetabolite (F-Ade)
generated intratumorally. F-Ade is 1,000-
times more active than fluorouracil, the
chemotherapeutic produced by cytosine
deaminase (CD; a first-generation
construct used for tumor sensitization).
PNP/F-Ade has been found superior to
CD/fluorouracil by several laboratories. In a
Phase 1 study (Rosenthal et al, Ann.
Oncol.), antitumor activity was observed
following IT injections of a recombinant
adenovirus encoding PNP (Ad/PNP),
followed by IV fludarabine phosphate
(F-araAMP, a prodrug converted by PNP to
F-Ade).

Robust and dose dependent tumor regressions in animal models
using a PNP based approach

Phase | Clinical Trial

A protocol was developed to test E. coli PNP in 12 human subjects (10 subjects with head
and neck cancer and 2 subjects with melanoma - 9 men and 3 women) with otherwise untreatable
solid tumors. The study was reviewed by FDA (CBER/OCTGT) and conducted under IND 14271.
Ad/PNP was administered IT, followed by systemic dosing of F-araAMP. This trial was the first to
evaluate the anticancer purine base F- Ade in human subjects. The overall response rate (complete
response + partial response) was 66.7% in the two highest dose cohorts (Cohorts 3 and 4), with a
more modest response in Cohort 2 and no antitumor activity in Cohort 1.
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Table 1. Schematic of Phase | Clinical Trial
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Table 2. Demographic and treatment related data in individual patients. ! Lympho-epithelial carcinoma,
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Patients in the present Phase 1 / 2 trial have RECIST 1.1 measurable tumors amenable to local injection and no other palliative treatment options. A single-arm protocol is being used to evaluate
safety of repeat cycles of Ad/PNP and F-araAMP. Ad/PNP (Gedeptin™) is injected intratumorally twice on Day 1 and once on Day 2, followed by infusion of F-araAMP on Days 3, 4, and 5 every 4 weeks

for up to 5 cycles.

Progress to date

m Total Ad/PNP/cycle Total Fludarabine/cycle

Complete Response (CR)  Disappearance of all target lesions

Partial Response (PR) At least @ 30% decrease in the sum of the LD of target lesions, taking as reference the baseline sum LD

At least a 20% increase in the sum of the LD of target lesions, taking as reference the smallest sum LD recorded
since the treatment started or the appearance of one or more new lesions

Progressive Disease (PD)

Stable Disease (SD) Neither sufficient shrinkage to qualify for PR nor sufficient increase to qualify for PD, taking as reference the

smallest sum LD since the treatment started

Table 3. Recist 1.1 criteria for evaluation of target lesions

2 Nasopharyngeal carcinoma.

Figure 6. Adverse events by SOC (System Organ Class)

Figure 7. Adverse events attributable to study drug Figure 8. Adverse events by relationship to the drug

Study Progress

. Findings are from an ongoing clinical study and data cleaning / final analysis are needed to evaluate the safety and efficacy of Ad/PNP.

. Ad/PNP detection (E1la and PNP) by PCR has been completed for the first 5 study subjects using whole blood and urine samples from enrolled individuals.

 E.coli PNP gene was detected in all blood samples following Ad-PNP injection, but not prior to Ad-PNP dose.
 Ela positive, replication competent viruses was not detected in any of the blood or urine samples.
 E.coli PNP gene was detected in urine samples from a subset of patients.

. Low-level F-Ade was noted in blood samples following PNP therapy in certain subjects.
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Table 4. Schematic of Ad/PNP and Fludarabine treatment for individual patients

Figure 9. Adverse events by grade. Two cases of death and the 2 cases of life-
threatening events were unlikely related to treatment.

. DNA and mRNA protocols (for testing PNP delivery and transgene expression, respectively) have been completed for the first 5 study subjects using tumor tissue.

 PNP gene delivery was detected in all tumor samples and every tumor section.

* Expression of PNP gene was detected in all samples except one — this sample was particularly small and there was not sufficient tissue to repeat the experiment.

Serum antibody titers against adenovirus are being determined for study subjects enrolled to date.
. Histopathology of over 600 tumor sections is being assessed using 22 immunological markers as part of tissue and mechanistic analysis.
. Findings from Patients #6 - 8 continue to be acquired.

Ad/PNP Insights

Evidence of antitumor activity: Stable disease noted in 5 of 8 patients in treated tumors.

In the current Phase 1 / 2 trial, there have not been any dose limiting toxicities or serious adverse events (SAEs) definitively attributable to treatment.
One patient with HNSCC has demonstrated tolerability of 5 treatment cycles without limiting sequelae.

The strategy is also being considered for earlier-stage HNSCC with less tumor burden, including a role similar to neoadjuvant or cytoreductive radiotherapy in combination with checkpoint blockade inhibition.
A muti-center trial is planned to define MTD and feasibility in smaller tumors.
Challenges:

Regressions of large tumors remains a challenge, likely due to the low percentages of PNP transduced cells achieved with small volume Ad/PNP injections.

Acute swelling of tumor tissue following intratumoral virus injection has been observed in two patients, consistent with inflammatory response and/or disease progression.
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