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This study aims at developing a novel fusion protein drug TOP3 for clinical use and has been carried out
by researchers of Tokyo Institute of Technology (Tokyo Tech) and National Cancer Center Hospital East
(NCCHE). TOP3 specifically targets hypoxia-inducible factor (HIF)-positive hypoxic tumors. This year, we
have established the protocol to prepare large amounts of TOP3 in collaboration with a company, which is
able to carry out Good Manufacturing Practices (GMP) for drugs, and have acquired a non-clinical Proof
of Concept (POC).

In Tokyo Tech, the following three researches have been done and results were obtained as planned.

1. We determined the optimized culture conditions of high level TOP3 expression (3g/L) in E. coli and
purification methods of highly purified TOP3, and eventually obtained 100 g highly purified TOP3. The
results indicate that TOP3 is able to be manufactured in large scale and clarified some concerns that
we should deal with in future for manufacturing of TOP3 as a drug.

2.  We examined the stability of highly purified TOP3 by treating it with various temperature and pH, and
frequent freeze-thaw, and by incubation with the serum. We have also established a method for
effectively removing endotoxin from TOP3 preparation and a cell-free assay system to determine the
TOP3 activity, confirming that TOP3 has relatively high stability in the state that maintained activity.

3. We have evaluated drug efficacy of TOP3 in combination with standard therapeutic agents for
pancreatic cancers by using an orthotopic mouse model with a human pancreatic cancer cell line,
confirming the efficacy of TOP3 on increasing the survival rate. Furthermore, we injected a large
amount (up to 100 mg/Kg) TOP3 once or repeatedly to mice carrying subcutaneous tumors, and
examined the anti-tumor effects and side effects of TOP3. We observed significant suppressive effects
on tumor growth, but no apparent side effects, such as weight loss and diarrhea, suggesting that TOP3
has very low toxicity. We collected the major organs from the mice and sent them to NCCHE for

pathological examination to determine if the toxicity of TOP3 is very low.

In NCCHE, the following two studies have mainly been done.

1. Preliminary analysis of the pharmacokinetics for the non-clinical trial of TOP3 and the non-clinical
POC acquisition: For the non-clinical POC acquisition, we started pharmacokinetics and
pharmacological examinations by using the small animal with non-GMP TOP3 prepared by the
method equivalent to GMP production. Furthermore, we stocked tissue samples of the mice treated
with TOP3 for immune-pathological analysis to examine histopathological changes in the samples
and started to analyze for a hypoxic marker. As a part of non-clinical POC acquisition, we got tissue
samples from the mice treated with TOP3 with different doses, administration, and frequency in order
to examine histopathological changes in them. The samples to examine the accumulation of TOP3
in normal tissues were collected at the same time.

2. Preparations for creation of clinical trial protocols: By immunostaining of accumulated clinical
samples, we have clarified the clinical image of advanced pancreatic cancers with high HIF
expression, and acquired epidemiological information. In addition, as preparations for the clinical
trial protocol, we had meetings with the clinical study support section of NCCHE and clarified the
issues that need to be addressed to achieve the goal.
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