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A B S T R A C T

The red-legged partridge (Alectoris rufa) is a competent host for West Nile virus (WNV) replication and highly
susceptible to WNV disease. With the aim to assess in this species whether the inoculation of non-structural
protein NS1 from WNV elicits a protective immune response against WNV infection, groups of partridges were
inoculated with recombinant NS1 (NS1 group) or an unrelated recombinant protein (mock group), and chal-
lenged with infectious WNV. A third group received no inoculation prior to challenge (challenge group). The
NS1 group failed to elicit detectable antibodies to NS1 while in the mock group a specific antibody response was
observed. Moreover, no protection against WNV disease was observed in the NS1 group, but rather, it showed
significantly higher viral RNA load and delayed neutralizing antibody response, and suffered a more severe
clinical disease, which resulted in higher mortality. This adverse effect has not been observed before and
warrants further investigations.

1. Introduction

West Nile virus (WNV, family Flaviviridae, genus Flavivirus) is a
mosquito-borne virus with a broad vertebrate host range and different
species of birds as reservoir hosts. WNV causes severe disease in horses,
humans and some bird species [1]. The recent spread of this virus, re-
markably in Europe and the Americas, is a matter of concern [2,3].
Effective vaccines are available for horses but not for humans or birds
[4,5]. Hence, the development of new vaccines against WNV needs
further efforts. For that, a better knowledge of the interaction between
the host immune response and the different viral components might
help identifying new targets for vaccine development.

WNV single-stranded RNA genome is translated as a single poly-
protein that is cleaved to yield three structural (C, prM and E) and seven
non-structural (NS1, NS2A, NS2B, NS3, NS4A, NS4B and NS5) proteins.
Host adaptive immunity against WNV mostly targets structural proteins

[6]. However, NS1, which during infection is expressed as membrane
and secreted forms, elicits an immune response in the host that has been
involved in protection against WNV in mouse models [7]. Therefore,
NS1 has been claimed as promising candidate for vaccine development
[8]. The objective of this work was to assess the immune response
elicited by the administration of NS1 in a natural avian host, the red-
legged partridge [9] and if it conferred protection against a challenge
with an infectious dose of a pathogenic WNV strain.

2. Materials and methods

2.1. Cloning and expression of recombinant proteins

Recombinant proteins used in this study were produced in the ba-
culovirus expression system as described elsewhere [10]. Briefly, the
NS1-coding region from WNV NY99 034EDV “crow” strain (obtained
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