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Lay Language Abstract

West Nile virus (WNV) and Usutu virus (USUV) are mosquito-borne
viruses that were originally isolated in Africa during the 20th century. Both
viruses are maintained through a transmission cycle between mosquito
vectors and avian hosts. Mosquitos transfer the infectious agent (WNV or
USUV) through feeding on a bird (usually a passerine species); once in the
bird, the virus can replicate to high levels. Human infections of WNV and
USUV can also occur, with symptoms ranging from mild febrile illness to
severe encephalitis or meningitis. Over the past few decades, WNV and
USUV have spread to Europe, most likely through infected migratory birds.
Interestingly, mosquito surveillance studies in mainland Europe have found
mosquitos that tested positive for both USUV and WNV. In Europe,
antibodies for both viruses have been found in humans and birds, indicating
a previous exposure to WNV, USUV, or both.

The neutralizing antibody response is a critical immune defense
against viral infections. Neutralizing antibodies bind strongly to the outside
of the virion (virus particle), preventing the virion from interacting with and
infecting the host cell. For WNV and USUV, one of the targets neutralizing
antibodies bind to is the outer envelope (E) protein of the virion. In clinical
settings and experimental studies, cross-neutralization of WNV and USUV
has been documented. During cross-neutralization, a serum sample
containing neutralizing antibodies against WNV can also neutralize USUV,
and vice versa. Although the neutralizing response against WNV has been
characterized in humans and lab animal models such as mice, there is little
research regarding the neutralizing response against USUV. Importantly,
whether prior WNV exposure provides protection against USUV infection is
currently unknown.

The main goal of this thesis was to characterize the disease outcome
and neutralizing response against USUV after a WNV exposure. For the
WNYV exposure, we used a vaccine strain of WNV (D2/WN-V3) developed
by our collaborators. We predicted that vaccinated mice would avoid USUV
clinical signs of disease and generate neutralizing responses to WNV and
USUV. To do this work, we used two laboratory mouse models: mice with
an intact immune response system (CD-1) and mice with a stunted immune
response (Ifnarl -/-). We discovered that serum from vaccinated mice did



cross-neutralize WNV and USUV. In the Ifnarl -/- model, vaccinated mice
had higher survival rates and lower levels of virus in blood after USUV
infection compared to unvaccinated mice.

Ultimately, this work highlights the importance of characterizing the
Immune response against similar viruses and will inform the development of
human vaccines for both viruses.
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