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Abstract of thesis:

Viral protein—host interactions represent a complex and critical aspect of biomedical research, particularly in
the context of endocrine regulation and host defense. The severe acute respiratory syndrome coronavirus-2
(SARS-CoV-2) is the cause of global pandemic covid-19. The angiotensin-converting enzyme 2 (ACE2), a
spike (S) protein receptor has been documented in AP. Therefore, the covid-19 infection potentially disrupts
reproductive hormone. On the other hand, Retroviruses, which have unique ability to converts RNA into
DNA by reverse transcriptase enzyme, have different fate when enter the host. They can be released and
infect to another host horizontally as exogenous retrovirus (exRVs) and integrated into the genome through
germline passing down to the offspring (ERVs). The feline leukaemia virus (FeLV) is an exogenous
gammaretrovirus that causes malignant haematopoietic disorders in domestic cats. In our previous study, we
identified a new recombinant FeLV containing an X region derived from Felis catus endogenous gamma
retrovirus 4 (FcERV-gamma4). Therefore, tracing the FCERV-gamma4 can provide unique models for not
only the modern reservoir of new recombinant viruses but also the genetic features shared among ancient
retroviruses. Eventually, the defective env subunit containing only the SU subunit is often observed as a
consequence of the interaction between the host and the virus. The defective env may have beneficial function
to the host. This dissertation investigates the functional consequences of viral protein interactions with the
host endocrine and immune systems, using cattle and domestic cats as mammalian models.

In Chapter One, I investigated how aging influence gene expression in AP. Using RNA sequencing (RNA-
seq), I analyzed AP glands from young heifers (~22 months old) and older cows (~120 months old). Of total
20,171 annotated genes expressed in both age groups. The sum expression of seven key AP hormone genes
constituted approximately 41.6% of total transcripts in young cattle and 35.5% in older cattle, indicating a
significant decline in hormone gene expression with age (P < 0.05). Differentially expressed genes (DEG)
were identified genes compared young to old 48 genes downregulated and 218 upregulated.

In parallel, I investigate the potential SARS-CoV-2 spike protein influence reproductive hormone. Expression
analyses confirmed the presence of angiotensin-converting enzyme 2 (ACE2) mRNA and protein in bovine
AP cells. Immunofluorescence microscopy revealed co-localization of ACE2 and gonadotropin-releasing
hormone (GnRH) receptors on the plasma membrane of gonadotrophs, with approximately 90% of GnRH
receptor-positive cells expressing ACE2. Treatment of cultured bovine AP cells with recombinant SARS-
CoV-2 spike protein (0.07—7 pM) resulted in a significant suppression of both basal and GnRH-induced LH

secretion, and a dose-dependent suppression of GnRH-induced FSH secretion. Pre-treatment with an
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ERK1/2/5 pathway inhibitor partially restored LH and FSH secretion levels.

In chapter two, 1 investigated retroviral evolution and infection mechanisms in cats, focusing on feline
leukemia virus (FeLV) and endogenous retroviruses. First, a novel receptor interference assay was developed
to differentiate FeLLV subgroups A, B, C, and E using pseudotyped viruses. Of total 50 cases, FeLLV-A infection
alone was detected in 19 cases (38%), whereas co-infection with both FeLV-A and FeLV-B was observed in
31 cases (62%). No cases of FeLV-B infection alone were observed. Interestingly, we found XR-FeLV in two
cases. Thus, based on these results, the new interference assay could be used to distinguish FeL.V subgroups.
Next, I assessed new replication competent virus FeLV-B. To date, the Gardner-Arnstein (GA) strain remains
the only known infectious clone of FeLV-B. on FeLV-B pathogenicity, diagnosis, and vaccine development.
Here, we isolated an infectious molecular clone of FeLV-B, termed B16.

Finally, I examined the evolution of Felis catus endogenous retrovirus gamma4 (FcERV-gamma4) across the
Felidae family. The presence of intact full-length proviruses in the Felidae ERV-gamma4 suggests that they
emerged very recently and spread rapidly in each lineage of cats. To explore host restriction for these viruses,
functional envelope proteins from domestic cats (Felis catus) and Geoffroy’s cats (Leopardus geoffroyi) were
reconstructed. FCERV-gamma4 and LgERV-gamma4 can infect a wide range of mammalian cell lines.
Truncated Env proteins from FcERV-gamma4 (called Refrex-2) are secreted by cells and inhibit infection by
these viruses, likely through receptor competition. Refrex-2, which lacks the transmembrane domain, is
widely expressed in domestic cats and conserved across Felidae species. Genetic evidence suggests Refrex-
2 has been maintained by purifying selection, reflecting a long evolutionary battle with retroviral infections
and their significant role in shaping animal evolution.

In conclusion, this study examined how viral proteins influence hormone regulation and immune function in
cattle and cats. Aging was shown to impair anterior pituitary function in cows, while the SARS-CoV-2 spike
protein suppressed reproductive hormone secretion via the ACE2 receptor. In cats, analysis of FeLV and
endogenous retroviruses led to the identification of a new infectious FeLV-B clone. Additionally, the
evolution of ERV-gamma4 produced a truncated envelope protein, Refrex-2, which may inhibit viral

infection, highlighting the evolutionary dynamics of host—virus interactions.
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