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GENERAL DISCUSSION

Oncolytic viruses are among the most promising therapeutic agents in the field of
cancer therapy. Reovirus T3D and adenovirus type 5 are potent members of this new
treatment category. Clinical trials have demonstrated the safety of this new approach,
however pre-clinical and clinical research also illuminated several obstacles that thwart
the efficacy of oncolytic virotherapy (reviewed in'3). Nonetheless, the feasibility of the
oncolytic virus concept has been demonstrated by the recent regulatory approval
of the first oncolytic virus in the US, Europe and Australia. This genetically modified
herpesvirus, Imlygic™ (talimogene laherparepvec (T-VEC)), is used for treatment of
advanced stage melanoma*.

This chapter discusses the results reported in this thesis and describes the current
status of the research involving reovirus as an immune stimulatory agent. Also, future
perspectives on the use of oncolytic reovirus are discussed.

8.1 BIOSELECTION AND RATIONAL DESIGN CAN IMPROVE
THE EFFICACY OF ONCOLYTIC VIRUSES

Poor penetration of oncolytic viruses into tumours and inadequate transduction
of tumour cells due to the absence or inaccessibility of the virus receptor on the
tumour cell surface are considered as major barriers upon intra-tumoural injection.
The research described in this thesis mainly focussed on the amelioration of these
problems by genetically modifying reovirus (and adenovirus) by various strategies
(chapter 2, 3, 5 and 6).

Chapter 2 described the improved transduction of tumour cells by human adenovirus
type 5 which has a tumour-targeting ligand (HER2/neu-binding ZH affibody molecule)
fused to the minor capsid protein IX. Retargeting ligands are commonly used in gene
therapy to create viral vectors that bind more specific to the target-cell type. Cancer-
targeting ligands have been genetically fused to adenovirus capsid proteins (fiber, hexon
or protein IX) to create viruses with a higher affinity for tumour cells®. The minor capsid
protein IX has several characteristics that make the protein an interesting candidate for
fusing targeting ligands, i.e. the high abundance in the capsid (240 coiled-coil domains
at the surface versus 12 domains for fiber) and the ability to modify the coiled-coin
domain without compromising the stability or infectivity of the virus®. Nonetheless,
early attempts on protein IX-mediated adenovirus targeting appeared inefficient, which
was attributed to an inability of the virions to release from their (high affinity-bound)
ligand after uptake in the cellular endosome’. This could result in viral entrapment in
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the endosome. The solution to this problem was inspired by the natural disassembly
process of reoviruses inside endosomes. Here, cathepsin proteases prepare the virion
for endosomal escape. Indeed, the insertion of a (reovirus-derived) cathepsin-cleavable
site between protein IX and the targeting ligand resulted in significantly enhanced
transduction of tumour cells in two- and three-dimensional cell cultures, as well as
in the chicken chorioallantoic membrane tumour model. It would be worthwhile to
investigate the efficacy of this cathepsin-cleavage site between the protein IX anchor
and the targeting ligand in in vivo tumour models.

From our results (chapter 4) and results obtained by others it became clear that the
availability of the cellular receptor for reovirus, JAM-A, may not be as important in
tumours as it is for reovirus infection in vitro on monolayer cell cultures®®. In chapter 4 it
was shown that, whereas monolayer cell cultures of a JAM-A negative glioblastoma cell
line resist reovirus infection, three-dimensional tumour spheroid cultures of these cells
could be adequately infected. This could be attributed to cathepsin proteases, of which
the secretion by spheroids is enhanced as compared to the secretion levels in two-
dimensional cell cultures. In monolayers, these cathepsin proteases (predominantly
cathepsin L and B) are present in the endosomes where they partially uncoat reovirus,
enabling the resulting intermediate subviral particles (ISVP) and ISVP* virus particles to
escape the endosome and continue the virus replication cycle in the cytosol™. Similar
to our spheroid model, in vivo this step can occur extracellularly, as many tumours
express and secrete high levels of cathepsins'-'¢. Therefore, the absence of JAM-A on
a tumour cell may be less of a hurdle for the clinical anti-tumour efficacy of reovirus.
Nevertheless, the generation of the reovirus jin-mutants, which are able to infect
tumour cells independent of JAM-A expression, is of great value (chapter 3). Upon
intratumoural injection of reovirus, the local extracellular virus concentration will
be considerable. It could be anticipated that part of the virions will be digested by
extracellular proteases to ISVP and ISVP* particles, able to enter the tumour cells
receptor-independent, while other virions will enter the cells in a receptor-dependent
manner. The presumed enhanced binding of the jin-mutants to sialic acids on the
cell surface could be advantageous in this respect, as the sialic acids are enriched on
tumour cells as the result of overexpression of sialyltransferases' '® and the sialylation
pattern is altered compared to non-transformed cells™.

Moreover, the enhanced binding affinity of the virus for sialic acids allows the
replacement of the codons for the JAM-A-binding domain in the reoviral spike protein,
e.g. for those encoding a fluorescence reporter protein (chapter 5). This replacement
strategy allows for the inclusion of a transgene without exceeding the length of
the wild-type S1 segment. Also other functional transgenes could theoretically be
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incorporated, e.g. encoding cytotoxic products or modulators of the immune system.
This strategy is currently under investigation in our group. In addition, replacement of
the JAM-A binding head domain of 61 may result in a further attenuated virus. This was
observed in a reovirus isolated from persistently infected human fibrosarcoma HT1080
cells. The reovirus that was isolated contains a S1 segment harbouring a stop codon
in the codons for the shaft region (at amino acid 251) of the o1 protein, resulting in an
attachment protein that lacks the JAM-A-binding head domain. These viruses are less
pathogenic in mice, while retaining their oncolytic capacity?.

The jin-mutants have proven to be genetically stable at repeated passages. However,
the recombinant reoviruses, obtained by reverse-genetics, occasionally acquire
deletions upon serial passaging (chapter 5). Although the stability of the S1 gene
segment may be transgene-dependent, genetically stable recombinant reoviruses
are essential to produce virus batches for clinical use. As the helper-virus free genetic
modification technology of reoviruses has been developed recently, new methods to
optimize this technique can be foreseen (e.g.?"). Additionally, it would be valuable to
study alternative loci in the reovirus genome to insert a transgene. So far, foreign genes
have been inserted in the S1, S2, S3, S4, M1 and L1 gene segments?*2?%, but the number
of studies addressing transgene stability is still small. Besides genetic stability, also size
constraints on the length of dsRNA that can be included inside the virus capsid and the
protein amounts that are translated from a certain segment are aspects to consider
while designing recombinant reoviruses??%, Moreover, as extracellular proteases in
the microenvironment of a tumour may be able to convert reovirus virions into ISVPs
and ISVP*s, the loss of capsid proteins o1, 03 and part of p1 outside the cell and, as a
consequence, the loss of the tumour-targeting ligand incorporated into these capsid
proteins, has to be regarded.

The poor penetration capacity of oncolytic viruses into tumours is an additional hurdle
that has to be overcome for clinical applications?-?°. In chapter 6 we demonstrate that
baculovirus can be used as a tool to improve the spread of reovirus into a tumour
spheroid. For future studies, it would be highly relevant to determine the mechanism
by which baculovirus is able to enhance the reovirus spread within the tumours®. This
may yield novel strategies to enhance the intratumoural distribution of the therapeutic
virus. Currently, baculovirus itself is not approved for clinical use, however regarding the
considerable pre-clinical efforts that are being made, clinical admission of baculovirus
may be a matter of time.

In chapter 7 fundamental research on the reovirus-host interaction is described and
this shows that reovirus infection induces autophagy in several cell lines. Although the
role of autophagy in cancer is complex and can be context-dependent, it is noteworthy
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that autophagy processes that are induced by viral infection may enhance tumour-
associated antigen presentation by DCs to subsequently activate T cells*'32, This shows
that deeper knowledge of the cellular pathways involved in reovirus replication and
cancer cell death could be of great value to ameliorate therapeutic approaches and
thereby reovirus' achievements in the clinic.

8.2 REOVIRUS THERAPY TO BOOST ANTI-TUMOUR IMMUNE
RESPONSES

The role of the human immune system in oncolytic virotherapy is ambiguous and a
paradigm shift on the influence of innate and adaptive immune responses on the
efficacy of oncolytic viruses in eradicating cancer has taken place in recent years®.
Initially, theimmune system was perceived merely as a negative determinantin oncolytic
virotherapy as pre-existing circulating antibodies and innate immune responses can
limit the effectiveness of the oncolytic virus, especially after intravenous administration.
Nowadays, pre-clinical and clinical evidence also points to a synergistic role of oncolytic
viruses and the immune system?*3>. These findings have caused major shifts in
research on oncolytic viruses. The precise mechanisms underlying the cooperation
between oncolytic viruses and the immune system are under extensive investigation.
It is evident that infected tumour cells produce cytokines and chemokines which elicit
innate and adaptive anti-tumour immunity. Furthermore, upon virus-mediated lysis,
the cell releases many tumour-derived (neo-) antigens. These antigens can be ingested
by antigen presenting cells, subsequently leading to immune reactions against the
tumour3?¢, Ultimately, a systemic immune response against tumour-derived antigens
may remove distant metastases®.

The number of studies addressing the effect of reovirus-induced anti-tumour immune
responses is limited, although results are encouraging. For virus-infected melanoma
cells it was demonstrated that they secrete immune stimulatory factors (interleukin-8,
interferon-B, macrophage inflammatory protein-1a and 18 and others) which induce a
chemotactic response in dendritic cells (DC), natural killer cells (NK) and cytotoxic T cells.
This response is dependent on nuclear factor kappa-light-chain-enhancer of activated
B cells (NF-kB) and protein kinase RNA-activated (PKR) and it supports, in the absence
of live reovirus, lysis of melanoma cells in-vitro®. Analysis of immunocompetent mice
bearing a prostate tumour demonstrated that reovirus infection led to homing of
NK cells, cytotoxic CD8* T cells and DCs to the tumour environment and enhanced
tumour-derived antigen presentation by DC and NK*°. A clinical study also showed
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the activation of NK cells upon intravenous administration of reovirus in patients with
colorectal cancer and liver metastases, although the effect of this NK stimulation on the
tumours was not determined“.

Also the potential synergistic effect of reovirus in combination with other targeted
therapies is investigated in several studies. Reovirus has been combined with several
anticancer monoclonal antibody (mAb) therapies, e.g. reovirus with trastuzumab
(Herceptin®) showed increased anti-tumour immunity and inhibition of tumour
growth in a murine xenograft model of HER-2 positive gastric cancer®. Administration
of the checkpoint blockade inhibitor anti-programmed cell death protein 1 (anti-PD-1)
antibody together with reovirus in a murine melanoma model resulted in prolonged
survival compared to reovirus alone®. In a recent study three treatment modalities
were combined. Reovirus, VSV expressing a cDNA library of melanoma antigens and
anti-PD-1 antibody were consecutively systemically delivered in a murine melanoma
model resulting in enhanced survival, with long-term cures, compared to the
individual or double combination therapies®. Clinically, the PD-1 receptor inhibitor
Pembrolizumab is tested in combination with reovirus in pancreatic cancer patients.
The primary endpoint of this phase | study was safety, but preliminary results showed
stable disease and partial response in several patients*.

Another approach is the loading of reovirus onto DCs* or lymphokine-activated killer
cells (LAK; a heterogeneous population of activated T, NK and NK-T cells) in combination
with DCs, called LAKDCs*. These cells act as virus carriers and have been shown to
protect the virus from neutralising antibodies and handed-off the virus to tumour cells
in-vitro*>“¢, Moreover, reovirus-loaded LAKDCs secreted proinflammatory cytokines
(Tumor Necrosis Factor-a, Interferon-a, Interferon-y), which have the potential to
override the immuno-suppressive state of the tumour microenvironment®. Also
adaptive anti-tumour immune responses were initiated by reovirus-loaded LAKDC in
an in-vitro priming experiment as demonstrated by the induction of cytotoxic T-cell
response against co-cultured tumour cells*. Together these developments show the
therapeutic potential of the alliance between reovirus and the immune system and
increasing the insight in the molecular basis of this synergy will likely lead to improved
anti-cancer therapies.
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8.3 IN CONCLUSION: THE FUTURE OF REOVIRUS AS AN
ONCOLYTIC AGENT

Oncolyticviruses constitute a new treatment regimen for cancer. Most oncolytic viruses,
and reovirus in particular, have been shown to exhibit an excellent safety profile in
contrast to several conventional cancer therapies. Reovirus has been demonstrated
in preclinical experiments to be efficacious against a plethora of cancer types, leading
to 30+ human clinical trials involving reovirus as single agent or in combination with
radiation-, chemo- and immunotherapy?. Phase Il and Il studies have shown promising
results of clinical efficacy, especially those analysing reovirus in combination therapies?.
Clinical trials involving reovirus in combination with various forms of immunotherapy
are limited in number, nonetheless the first outcomes of pre-clinical and phase |
research using this combination of therapies are encouraging***#. It is therefore
conceivable that these joined agents become the major focus of upcoming clinical
trials®344347.48 “with the ultimate goal of developing safe and powerful anti-cancer
therapies. This approach, however, necessitates close collaboration of researchers in
multidisciplinary teams that bring together the expertise of clinicians, immunologists,
and virologists.

In this respect, also genetically modified reoviruses may be of great importance.
Modifications on the virus capsid can not only improve the virus-host cell interaction but
may also alterimmune responses against the virus®. Furthermore, immune modulatory
genes may be included in the virus genome and their product can contribute to the
killing of tumour cells. Particularly for the substantial genome changes that foreign
gene inclusion requires, several hurdles have to be overcome before clinical grade
virus batches will become available. Nevertheless, regarding the advances in reovirus
modification techniques that we witnessed in recent years, it is reasonable to assume
that also these issues become manageable in the near future.

In addition, it is worthwhile to mention that oncolytic virotherapy is not a ‘one virus
fits all’ cancer treatment. Existential heterogeneity in tumours among different cancer
types, as well as inter- and intra-tumour variability in molecular-genetic features in
tumours of the same cancer type result in a distinct susceptibility of the tumour for
none, one or more oncolytic viruses#®05'. Personalized oncolytic virotherapy will
therefore be the future for this new category of cancer treatment.

234



General Discussion

REFERENCES

10

11

12

13

14

15

16

de Vrij, J. et al. Adenovirus-derived vectors for prostate cancer gene therapy. Hum Gene Ther
21, 795-805, doi:10.1089/hum.2009.203 (2010).

Ferguson, M. S., Lemoine, N. R. & Wang, Y. Systemic delivery of oncolytic viruses: hopes and
hurdles. Adv Virol 2012, 805629, doi:10.1155/2012/805629 (2012).

Gong, J., Sachdeyv, E., Mita, A. C. & Mita, M. M. Clinical development of reovirus for cancer
therapy: An oncolytic virus with immune-mediated antitumour activity. World J Methodol 6,
25-42, doi:10.5662/wjm.v6.i1.25 (2016).

Andtbacka, R. H. et al. Talimogene Laherparepvec Improves Durable Response Rate in
Patients With Advanced Melanoma.J Clin Oncol 33, 2780-2788, doi:10.1200/JC0.2014.58.3377
(2015).

Yamamoto, Y., Nagasato, M., Yoshida, T. & Aoki, K. Recent advances in genetic modification
of adenovirus vectors for cancer treatment. Cancer Sci 108, 831-837, doi:10.1111/cas.13228
(2017).

Vellinga, J., van den Wollenberg, D. J., van der Heijdt, S., Rabelink, M. J. & Hoeben, R. C. The
coiled-coil domain of the adenovirus type 5 protein IX is dispensable for capsid incorporation
and thermostability. J Virol 79, 3206-3210, doi:10.1128/JVI.79.5.3206-3210.2005 (2005).
Campos, S. K. & Barry, M. A. Comparison of adenovirus fiber, protein IX, and hexon
capsomeres as scaffolds for vector purification and cell targeting. Virology 349, 453-462,
doi:10.1016/j.virol.2006.01.032 (2006).

Barton, E. S. et al. Junction adhesion molecule is a receptor for reovirus. Cell 104, 441-451
(2001).

Alain, T. et al. Proteolytic disassembly is a critical determinant for reovirus oncolysis. Mol Ther
15, 1512-1521, doi:10.1038/sj.mt.6300207 (2007).

Ebert, D. H., Deussing, J., Peters, C. & Dermody, T. S. Cathepsin L and cathepsin B mediate
reovirus disassembly in murine fibroblast cells. J Biol Chem 277, 24609-24617, doi:10.1074/
jbc.M201107200 (2002).

Fonovic, M. & Turk, B. Cysteine cathepsins and extracellular matrix degradation. Biochim
Biophys Acta 1840, 2560-2570, doi:10.1016/j.bbagen.2014.03.017 (2014).

Rempel, S. A. et al. Cathepsin B expression and localization in glioma progression and
invasion. Cancer Res 54, 6027-6031 (1994).

Hughes, S. J. et al. A novel amplicon at 8p22-23 results in overexpression of cathepsin B in
esophageal adenocarcinoma. Proc Natl Acad Sci U S A 95, 12410-12415 (1998).
Yan,S.,Berquin,|.M., Troen, B.R.&Sloane, B. F. Transcription of human cathepsin Bis mediated
by Sp1 and Ets family factors in glioma. DNA Cell Biol 19, 79-91, doi:10.1089/104454900314591
(2000).

Fernandez, P. L. et al. Expression of cathepsins B and S in the progression of prostate
carcinoma. Int / Cancer 95, 51-55 (2001).

Ebert, M. P. et al. Overexpression of cathepsin B in gastric cancer identified by proteome
analysis. Proteomics 5, 1693-1704, doi:10.1002/pmic.200401030 (2005).

235



Chapter 8

20

21

22

23

24

25

26

27

28

29

30

31

32

236

Harduin-Lepers, A. et al. Sialyltransferases functions in cancers. Front Biosci (Elite Ed) 4, 499-
515 (2012).

Stencel-Baerenwald, J. E., Reiss, K., Reiter, D. M., Stehle, T. & Dermody, T. S. The sweet spot:
defining virus-sialic acid interactions. Nat Rev Microbiol 12, 739-749, doi:10.1038/nrmicro3346
(2014).

Raval, G. et al. TNF-alpha induction of GM2 expression on renal cell carcinomas promotes T
cell dysfunction. / Immunol 178, 6642-6652 (2007).

Kim, M. et al. Attenuated reovirus displays oncolysis with reduced host toxicity. Br J Cancer
104, 290-299, doi:10.1038/s].bjc.6606053 (2011).

Eaton, H. E. et al. African Swine Fever Virus NP868R Capping Enzyme Promotes Reovirus
Rescue during Reverse Genetics by Promoting Reovirus Protein Expression, Virion Assembly,
and RNA Incorporation into Infectious Virions. J Viro/ 91, doi:10.1128/JVI.02416-16 (2017).
Demidenko, A. A., Blattman, J. N., Blattman, N. N., Greenberg, P. D. & Nibert, M. L.
Engineering recombinant reoviruses with tandem repeats and a tetravirus 2A-like element
for exogenous polypeptide expression. Proc Nat/ Acad Sci U S A 110, E1867-1876, doi:10.1073/
pnas.1220107110 (2013).

Kobayashi, T. et al. A plasmid-based reverse genetics system for animal double-stranded
RNA viruses. Cell Host Microbe 1, 147-157, doi:10.1016/j.chom.2007.03.003 (2007).

Roner, M. R. & Joklik, W. K. Reovirus reverse genetics: Incorporation of the CAT gene into the
reovirus genome. Proc Natl Acad Sci U S A 98, 8036-8041, doi:10.1073/pnas.131203198 (2001).
van den Wollenberg, D. J. et al. Replicating reoviruses with a transgene replacing the codons
for the head domain of the viral spike. Gene Ther 22, 267-279, d0i:10.1038/gt.2014.126 (2015).
Mohamed, A., Johnston, R. N. & Shmulevitz, M. Potential for Improving Potency and
Specificity of Reovirus Oncolysis with Next-Generation Reovirus Variants. Viruses 7, 6251-
6278, doi:10.3390/v7122936 (2015).

Kinnunen, K. et al. Baculovirus is an efficient vector for the transduction of the eye: comparison
of baculovirus- and adenovirus-mediated intravitreal vascular endothelial growth factor D
gene transfer in the rabbit eye. / Gene Med 11, 382-389, doi:10.1002/jgm.1311 (2009).

Wong, H. H., Lemoine, N. R. & Wang, Y. Oncolytic Viruses for Cancer Therapy: Overcoming the
Obstacles. Viruses 2, 78-106, doi:10.3390/v2010078 (2010).

Marchini, A., Scott, E. M. & Rommelaere, . Overcoming Barriers in Oncolytic Virotherapy with
HDAC Inhibitors and Immune Checkpoint Blockade. Viruses 8, doi:10.3390/v8010009 (2016).
Swift, S. L. et al. Evaluating baculovirus as a vector for human prostate cancer gene therapy.
PLoS One 8, €65557, doi:10.1371/journal.pone.0065557 (2013).

Gauvrit, A. et al. Measles virus induces oncolysis of mesothelioma cells and allows
dendritic cells to cross-prime tumour-specific CD8 response. Cancer Res 68, 4882-4892,
doi:10.1158/0008-5472.CAN-07-6265 (2008).

Alvarez-Breckenridge, C. A., Choi, B. D., Suryadevara, C. M. & Chiocca, E. A. Potentiating
oncolytic viral therapy through an understanding of the initial immune responses to oncolytic
viral infection. Curr Opin Virol 13, 25-32, d0i:10.1016/j.coviro.2015.03.015 (2015).



33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

General Discussion

Hu, L., Jiang, K. Ding, C. & Meng, S. Targeting Autophagy for Oncolytic Immunotherapy.
Biomedlicines 5, doi:10.3390/biomedicines5010005 (2017).

Chiocca, E. A. &Rabkin, S. D. Oncolytic viruses and their application to cancer immunotherapy.
Cancer Immunol Res 2, 295-300, doi:10.1158/2326-6066.CIR-14-0015 (2014).

Melcher, A., Parato, K., Rooney, C. M. & Bell, J. C. Thunder and lightning: immunotherapy and
oncolytic viruses collide. Mol Ther 19, 1008-1016, doi:10.1038/mt.2011.65 (2011).
McGranahan, N. et al. Clonal neoantigens elicit T cell immunoreactivity and sensitivity to
immune checkpoint blockade. Science 351, 1463-1469, doi:10.1126/science.aaf1490 (2016).
Hamid, O., Hoffner, B., Gasal, E., Hong, J. & Carvajal, R. D. Oncolyticimmunotherapy: unlocking
the potential of viruses to help target cancer. Cancer Immunol Immunother, doi:10.1007/
500262-017-2025-8 (2017).

Steele, L. et al. Pro-inflammatory cytokine/chemokine production by reovirus treated
melanoma cells is PKR/NF-kappaB mediated and supports innate and adaptive anti-tumour
immune priming. Mol Cancer 10, 20, doi:10.1186/1476-4598-10-20 (2011).

Gujar, S. A, Pan, D. A, Marcato, P., Garant, K. A. & Lee, P. W. Oncolytic virus-initiated protective
immunity against prostate cancer. Mol Ther 19, 797-804, doi:10.1038/mt.2010.297 (2011).
El-Sherbiny, Y. M. et al. Controlled infection with a therapeutic virus defines the activation
kinetics of human natural killer cells in vivo. Clin Exp Immunol 180, 98-107, doi:10.1111/
cei.12562 (2015).

Hamano, S. et al. Oncolytic reovirus combined with trastuzumab enhances antitumour
efficacy through TRAIL signaling in human HER2-positive gastric cancer cells. Cancer Lett 356,
846-854, doi:10.1016/j.canlet.2014.10.046 (2015).

Rajani, K. et al. Combination Therapy With Reovirus and Anti-PD-1 Blockade Controls Tumor
Growth Through Innate and Adaptive Immune Responses. Mol Ther 24, 166-174, doi:10.1038/
mt.2015.156 (2016).

llett, E. et al. Prime-boost using separate oncolytic viruses in combination with checkpoint
blockade improves anti-tumour therapy. Gene Ther 24, 21-30, doi:10.1038/gt.2016.70 (2017).
Mahalingam, D., Fountzilas, C., Moseley, J.L., Noronha, N., Cheetham, K., Dzugalo, A., Nuovo,
G., Gutierrez, A., Patel Arora, S. in ASCO Annual Meeting Vol. 35 () Clin Oncol, 2017).

llett, E. J. et al. Internalization of oncolytic reovirus by human dendritic cell carriers protects
the virus from neutralization. Clin Cancer Res 17, 2767-2776, doi:10.1158/1078-0432.CCR-10-
3266 (2011).

Jennings, V. A. et al. Lymphokine-activated killer and dendritic cell carriage enhances oncolytic
reovirus therapy for ovarian cancer by overcoming antibody neutralization in ascites. Int J
Cancer 134, 1091-1101, doi:10.1002/ijc.28450 (2014).
http://www.oncolyticsbiotech.com/reolysin/clinical-trials/, 2017).

Fukuhara, H., Ino, Y. & Todo, T. Oncolytic virus therapy: A new era of cancer treatment at
dawn. Cancer Sci 107, 1373-1379, doi:10.1111/cas.13027 (2016).

Bar-On, Y. et al. NKp46 Recognizes the Sigma1 Protein of Reovirus: Implications for Reovirus-
Based Cancer Therapy. J Virol 91, doi:10.1128/JVI.01045-17 (2017).

237



Chapter 8

50

51

238

van den Hengel, S. K. et al. Heterogeneous reovirus susceptibility in human glioblastoma
stem-like cell cultures. Cancer Gene Ther 20, 507-513, doi:10.1038/cgt.2013.47 (2013).

Buijs, P. R., van Eijck, C. H., Hofland, L. J., Fouchier, R. A. & van den Hoogen, B. G. Different
responses of human pancreatic adenocarcinoma cell lines to oncolytic Newcastle disease
virus infection. Cancer Gene Ther 21, 24-30, doi:10.1038/cgt.2013.78 (2014).






