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Abstract
Dengue virus is a mosquito-borne human pathogen causing dengue hemorrhagic fever (DHF) and dengue shock syndrome (DSS). The mechanisms of the immunopathogenesis of DHF/DSS remains unclear, but evidence suggests the involvement of dengue viral nonstructural protein 1 (NS1).  NS1 is a glycoprotein of dengue virus found in multiple forms in virus-infected cells and potentially involved in virus replication as well as host cellular responses. This study aimed at investigating the role of N-linked glycosylation of NS1 in processing and transport of the protein as well as in production of dengue virus in host cells of different origin. Site-directed mutagenesis at the first (N130), the second (N207), or both N-linked glycosylation site(s) of NS1 was introduced into full-length infectious dengue virus cDNA clone (serotype 2, strain 16681) to create three NS1 mutant clones.  In vitro transcription and subsequent transfection of these clones into mosquito C6/36 and mammalian Vero cell lines resulted in the recovery of all mutant viruses in the cultures as compared with parent virus. The parent, NS1-N130A, and NS1-N207A viruses from both the transfected cultures had the correct NS1 nucleotide sequence as expected whereas additional missense mutations of the NS1 (G118S, M88K, or K10Q) were found in the NS1-N130A-N207A viruses derived from the C6/36 (namely NS1-N130A-N207A* and NS1-N130A-N207A**) and the Vero cultures (namely NS1-N130A-N207A***), respectively. 

While the NS1 N130A virus showed the similar kinetics of viral antigen expression and virus production in the virus-infected C6/36 and Vero cultures as the parent virus, the delayed kinetic patterns were observed with the NS1-N207A and NS1-N130A-N207A** viruses and, to the much greater extent, with the NS1-N130-N207A* and NS1-N130A-N207A*** viruses.  Analysis of the NS1 proteins by treatment with deglycosylating enzymes revealed different glycosylation patterns between the two cell lines and no restoration of the glycan addition observed in the mutant proteins.  All the mutant NS1 proteins could be detected on the surface and in the extracellular fluid of both the virus-infected cells at varying degrees, but the mutant NS1 lacking the second or both the glycosylation site(s) tended to localize in a highly condensed pattern at the perinuclear regions.  The results, therefore, suggested the superior effect of the second NS1 N-linked glycosylation site on proper folding and processing of the NS1 protein as well as efficient production of dengue virus in different host cells.
