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In 1997, the principal investigator (PI) Naka identified SOCS family, a family of cytokine
signaling inhibitors. Accumulating evidence now indicates that SOCS3, a member of SOCS family,
primarily inhibits the JAK/TAT pathway, but upon overexpression, it also inhibits other cancer-
related pathways. Thus, it is expected that introducing SOCS3 gene into cancer cells would
display a strong anticancer activity. This project aimed to accomplish the preclinical study of
SOCS3 gene therapy using investigational product of adenovirus vector (AdSOCS3) in accordance
with GMP against malignant pleural mesothelioma (MPM), one of intractable cancers with no
established therapy.

[Application and approve of type 2 use of Protocol domestic low] We applied for type 2 use of
Cartagena act, for the use of industrial use, and obtained an approval.

[ Production and quality control of investigational product of GMP-grade AdSOCS3] To produce
AdSOCS3 for gene therapy, we improved the protocol and established standard operating
procedure (SOP) for investigational product in GMP-grade. Firstly, we produced master virus
bank (MVB) based on the criteria of investigational product in GMP-grade and performed quality
control test. Using this MVB, we produced Pre-clinical lot of AASOCS3 and also performed quality
control test and measured titer of virus for GLP study.

[Pharmacological tests] According to the instruction from the result of new drug application
(NDA) of PMDA, we investigated mechanism of action of AdSOCS3.Using AdSOCS3 produced at
Takara Bio INC, we confirmed the drug efficacy of AdSOCS3 against MPM in vitro and in vivo.
AdSOCS3 significantly inhibited the growth of MPM cell lines compared to AdLacZ. The major
mechanism of action was induction of apoptosis by inhibition of JAK/STAT, ERK and FAK
pathway and increasing the anticancer activity of p53. We further determined the optimal dosage
and the frequency of AASOCS3 treatment to mouse mesothelioma models in which mesothelioma
cells such as H226 cells were implanted intrathoracically or subcutaneously.

[GLP safety studies] In GLP, safety studies were performed by intrathoracic single injection.
Based on the dose of AASOCS3 which showed tumor growth inhibition in vivo, the dose for the
safety study was calculated by conversion according to body weight of mice, to rat. We performed
safety studies using rat by intrathoracic injection of saline solution, 1.0 x 109 ifu and 2.5 x 1010
ifu of AdSOCS3. Compared to saline solution treated group, 1.0 x 109 ifu of AASOCS3 did not
show any toxicity. When 2.5 x 1010 ifu of AASOCS3 was treated, which is estimated to 2.5-fold
higher dose of clinical treatment dose, loss of body weight was observed, while reversed after 7
days of injection suggesting that the body weight loss was transient change. We also performed
intrathoracic repeated injection safety study using rat in GLP and confirmed that the severe
adverse effect was not observed.

[ Biodistribution studies] To examine tissue distribution of AASOCS3 after intrathoracically
injected to patient, we performed biodistribution study using rat by intrathoracic single injection
of AASOCS3 (2.5 x 1010 ifu) and quantified the genome DNA of adenovirus vector in each tissues
by real-time PCR analysis. After 1 day of intrathoracic injection, AdSOCS3 was detected in blood,
BALF, feces, lung, heart, liver, cerebrum, cerebellum, kidney, testis, ovary, spleen, stomach, colon,

small intestine. AASOCS3 was not detected at all in urine and was undetectable in feces,
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cerebellum, testis, ovary or colon at day 14.

We are going to summarize all these nonclinical data and make the clinical trial implementation
plan to obtain face-to-face advisory from PMDA. After obtaining approval for Type 1 use of
adenovirus vector and the protocol of phase I clinical trial, we will submit Clinical Trial
Notification to PMDA. We also start first in human by investigator initiated clinical trial at the

National Cancer Center Hospital East in 2017 and aim to acquire POC.
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