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Abstract of thesis:

Lymphoma is the most common neoplasm of the lymphoid tissues in dogs and humans. Canine
and human lymphoma share many similarities in clinical presentation, molecular characteristics,
treatment strategies and therapeutic response. Lymphoma cells rely heavily on protein and RNA transport
between the nucleus and cytoplasm because of their high metabolic activity and rapid proliferation.

In recent years, targeted therapies and immunotherapies have emerged to address the challenges
of cancer treatment. Among these, Exportin 1 (XPO1) has gained attention as a promising therapeutic
target. XPO1 is a major nuclear export receptor responsible for transporting various proteins and RNA
species, thereby maintaining cellular homeostasis and regulating key signaling pathways. Overexpression
of XPO1 leads to the cytoplasmic mislocalization and functional inactivation of tumor suppressor proteins
(TSPs) such as p21, p33, p73, contributing to oncogenesis and tumor progression.

Recent studies have highlighted the potential of XPO1 inhibitors in targeting these pathways to
induce apoptosis and inhibit tumor growth. Selective inhibitors of nuclear export (SINE) compounds have
been developed to target XPOI in many hematopoietic and solid tumor studies. They block nuclear-
cytoplasmic translocation by preventing the shuttling of intranuclear TSPs into the cytoplasm. This
restores the function of TSPs, inducing cell-cycle arrest and apoptosis as well as inhibiting cell
proliferation. The efficacy of KPT-335, a SINE compound, has been investigated in cancer studies and
has shown significant decreases in cell proliferation at low ICso values. However, the factors determining
susceptibility to KPT-335 remain unclear.

In canine lymphoma, systemic treatments, particularly multi-drug chemotherapy, are the most
effective options and have significantly improved quality of life and patient survival; however, most cases
eventually relapse and/or develop resistance. Supporting this, human studies have reported enhanced
antitumor effects when XPOI1 inhibitors are combined with standard chemotherapies, resulting in
increased nuclear TSP retention, reduced cell viability, and apoptosis induction. Furthermore, no reports
are available regarding their combination with cyclophosphamide, doxorubicin, vincristine and

prednisone (CHOP), a conventional chemotherapy protocol in canine lymphoma.
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Taken together, the entire study investigated XPO1 in canine lymphoma cell lines in vitro. First,
I evaluated the XPO1 mRNA and protein expression and examined their relevance to KPT-335. Second,
I investigated the effects of KPT-335 alone and in combination with the conventional chemotherapeutics,
doxorubicin and vineristine.

In chapter 1 of this study, XPO1 mRNA and protein levels were quantified, and the effect of KPT-
335 was assessed using a cell proliferation assay. The results indicated that XPOl mRNA and protein
were highly expressed in 17-71, CLBL-1, CLC, CLGL-90, and UL-1, and were moderately expressed in
GL-1, Ema, and Nody-1. All canine lymphoma cell lines showed significant dose-dependent growth
inhibition and decreased cell viability when treated with KPT-335, with ICsy concentrations ranging from
89.8 to 418 nM. Although XPO1 mRNA and protein expression levels were related, no clear correlation
was found between gene/protein expression levels and KPT-335 efficacy. These findings suggest that
XPOI1 may represent a promising target for therapeutic intervention in canine lymphoma.

In chapter 2, four canine lymphoma cell lines were used in this study: CLBL-1 and GL-1 (B-cell
lymphoma), and Nody-1 and UL-1 (T-cell lymphoma). Western blot analysis revealed that KPT-335
treatment reduced XPO1 protein expression in a dose-dependent manner, with proteasome inhibition
reversing this effect, suggesting proteasome-mediated degradation. Cell proliferation assays demonstrated
that combination treatments significantly inhibited cell growth compared with single-agent therapies.
Synergy was quantified using the Chou—Talalay method and showed that GL-1 and UL-1 cells exhibited
consistent synergy across all drug combinations, whereas CLBL-1 and Nody-1 showed variable responses.
These findings suggest that KPT-335 enhances the efficacy of doxorubicin and vincristine through
proteasome-dependent XPO1 degradation. The observed synergistic interactions support the potential
integration of KPT-335 into existing chemotherapy protocols for canine lymphoma. KPT-335 also
modulated p53 expression in a cell line-dependent manner, whereas pl6 expression remained
undetectable post-treatment. The differential modulation of p53 underscores the heterogeneity of canine
lymphoma and highlights the importance of cellular context in determining therapeutic efficacy. Future
studies assessing nuclear versus cytoplasmic distribution, as well as downstream functional consequences,
will be necessary.

Taken together, this study clarified that high XPO1 mRNA expression and protein expression,
and their correlation suggest that XPO1 may be a promising target for the treatment of canine lymphoma.
KPT-335 demonstrated efficacy in canine lymphoma cell lines at nanomolar concentrations, indicating
that the range used in this study is clinically achievable. Because drug resistance to conventional
chemotherapy has been reported in canine lymphoma, KPT-335 may exert antitumor activity, potentially
through proteasome-dependent degradation of XPO1, and enhance the cytotoxic effects of doxorubicin

and vincristine.
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