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Over the last decade, one of the most interesting therapies in oncology is oncolytic
virotherapy. This therapy exploits the selective cytotoxic effects of virus in tumor cells while
sparing the bystander normal cells. Reovirus, in particular the serotype 3 Dearing strain, has
been one of the oncolytic viruses that have been studied extensively in a wide range of human
cancers. Reovirus is a small non-enveloped icosahedral virus with 10 segments of
double-stranded RNA that can be found ubiquitously. Reovirus seropositivity is high among
adults even though they may be asymptomatic. The Ras activation status in tumor cells has
been proven to enhance the efficacy of reovirus with the involvement of dsRNA-activated
protein kinase, PKR. Despite its popularity in human cancers, the effects of reovirus have not
been tested in any naturally occurring animal cancer so far. Therefore, I focused in exploring
the potential of reovirus (serotype 3 Dearing strain) as a novel therapy in canine cancers
during my PhD studies.

In Chapter 1, canine mast cell tumor (MCT) cell lines, primary MCT cells and normal
mast cells were found to be susceptible to reovirus. Infection of these cells with reovirus was
followed by a high production of viral progeny and apoptosis. The cytotoxic effects of
reovirus were confirmed in MCT xenograft mouse models with a single intratumoral reovirus
injection that induced marked tumor regression. However, the susceptibility of the cell lines
towards reovirus did not have any correlation to the Ras activation status.

The following chapter focused on the screening of a panel of canine lymphoma cell lines
infected with reovirus to assess the effects of reovirus in other canine cancers besides canine
MCT. The susceptibility of canine lymphoma was not as high as expected, where only four
out of ten cell lines underwent apoptosis and allowed replication of viral progeny after
reovirus infection. Similar to the canine MCT cell lines, there was no correlation between the
Ras activation status and reoviral susceptibility among the canine lymphoma cell lines. The

effects of reovirus was also assessed in other canine cancer cells lines such as mammary
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gland tumor, melanoma and osteosarcoma but the results were not included in this thesis.

Due to inadequate information, we were determined to understand how reovirus utilizes
different signaling pathways to exert its cytotoxic effects. Therefore, in Chapter 3, we showed
that reovirus infection dysregulates the Ras/Raf/MEK/ERK pathway and degrades c-Kit as a
common mean to induce apoptotic cell death. However, the difference of the susceptibility
towards reovirus relies on its ability to downregulate the PI3K/Akt pathway. At this point,
only these two major pathways were focused in our study. As cell signaling pathways are
often complex, we were unable to rule out the involvement of other signaling pathways in
reovirus oncolysis.

Chapter 4 highlighted the seroepidemiological studies of reovirus in six prefectures in
Japan. The distribution of reovirus serotype 1, 2 and 3 is ubiquitous regardless of prefectures
and area. Approximately 50% of the investigated canine population has antibodies against
each of the reovirus serotypes due to natural infections. As concurrent infection of the three
reovirus serotypes is possible, the existence of antibody against one serotype of reovirus does
not automatically provide immunity against the other. This piece of information was
invaluable in which the usage of the reovirus serotype 3 Dearing strain as an oncolytic
therapy will not be hampered by the antibodies of other serotypes of reovirus.

Knowing that reovirus can induce tumor cell death in a range of canine cancers in vitro,
clinical results involving reovirus were eagerly awaited. The final chapter entails the results of
the experimental infection of reovirus in healthy dogs, followed by the preliminary study of
reovirus in canine cancer patients. We concluded that the administration of 1.4 x 10® TCIDs
of reovirus in healthy dogs does not induce toxicities and viral shedding but stimulates a
healthy neutralizing anti-reoviral antibody response. Among the five canine cancer patients,
reovirus administration of a maximum of 5 x 10° TCIDs, for five consecutive days, either
intratumorally or intravenously, was well-tolerated and adverse events were mild. Viral
shedding was short-lived and all patients developed marked anti-viral immunity after reovirus
therapy. This chapter has provided critical information on the actual usage of reovirus in a
clinical setting, which will be used as a basis for the design and set up of a phase I clinical
trial in the future.

All in all, I have achieved most of the objectives of my PhD studies, which was the

investigation of a novel therapy in canine cancers from bench to bedside. That being said,
more work awaits especially in the search of the key factor that determines reoviral

susceptibility and the application of reovirus in a clinical setting.
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