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ABSTRACT

Dengue virus infection is one of the most important mosguito-borne vira
diseases, which is caused by dengue virus (DENV). It causes a broad range of diseases
with different clinical severity ranging from mild febrile dengue fever (DF) to severe
dengue hemorrhagic fever (DHF) and dengue shock syndrome (DSS). A better
understanding of interactions between host cellular components and dengue virus proteins
will provide insight into dengue virus replication and cellular pathogenesis. Dengue virus
envelope (DENV E) protein is a membrane glycoprotein that is processed in the lumen of
the endoplasmic reticulum (ER). It is an important component of the virion surface
involved in viral attachment to cellular receptors, membrane fusion, and induction of
neutralizing antibodies. By a yeast two hybrid system, immunoglobulin binding protein
(BiP) was identified as a domain IIl of DENV E binding protein. BIiP is a well
characterized ER chaperone protein, which is stimulated by a variety of conditions that
disturb ER function and homeostasis. BiP was shown to be strongly up-regulated both in
transcription and trandation levels during dengue virus infection. However, the
significance of this relation and the interaction in dengue virus infection has not been
thoroughly investigated. The interaction of BiP and DENV E was confirmed by co-
immunoprecipitation and co-localization in dengue virus-infected cells. Direct binding of
domain Il of DENV E was mapped to amino acid 467-529 in the substrate-binding
domain of the C-terminus of BiP by the yeast two hybrid system. To investigate the roles
of BiP in its aspect as a receptor, an antibody against the C-terminus of BiP did not block
dengue virus infection in Vero cells. This result suggests that BiP does not participate in
virus binding or virus entry in Vero cells. Besides the interaction of BiP and DENV E,
associations of DENV E with two other chaperones, calnexin and calreticulin, were also
observed. To investigate the roles of BiP in its function as a chaperone, RNAI technology
was utilized. Knocked down expression of BiP significantly decreased the production of
new infectious dengue virions. Moreover, the reduction of calnexin and calreticulin
affected infectious virion production. A co-localization study likely indicated that other
DENV glycoproteins, prM and NS1 aso co-localized with BiP, canexin and calreticulin.
These results indicate that the interaction of these three chaperones with DENV E and
other glycoproteins plays an important role in virion production, likely facilitating proper
folding and assembly of dengue virus proteins.
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