ABSTRACT
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Dengue hemorrhagic fever caused by dengue virus infection is the major health
problem in tropical countries including Thailand. Even the disease may be fatal; there is no
protective vaccine or effective anti-viral agent available. Level of non-structural protein 1 (NS1)
secreted from dengue virus-infected cells highly associates with disease severity. Thus, it is
postulated that neutralizing or interfering of NS1 function would be the therapeutic strategy for
relieving the disease severity. In this study, we generated the human single-chain variable
fragment (HuScFv) specific to dengue NS1 and determined the HuScFv inhibitory effect to
dengue virus infection in cell culture. The recombinant NS1 protein was produced and purified
for using as the target antigen in selection of NS1-specific HuScFv from the human antibody
phage display library by phage display technology. Phage-transformed E. coli clones were
induced for expression of monoclonal HuScFv which were further tested for the binding activity
to native NS1 secreted from dengue virus-infected cells by indirect ELISA. From 19 HuScFv
tested, all clones showed higher ELISA signal than negative control and 2 of them with the
highest signal; i.e. HuScFv11 and HuScFv13, were selected for further large-scale production
and purification. Immunofluorescence study demonstrated that HuScFv11 and HuScFv13 could
interact with cytoplasmic NS1 in dengue virus-infected cells but no interaction was observed in
MOCK-infected cells. HuScFv supplemented in culture medium of dengue virus-infected cells
also significantly reduced viral released into the culture supernatant. Studies of NS1-HuScFv
interaction by mimotope searching and molecular docking concordantly revealed that HuScFv11
bound to N-terminal of NS1 while HuScFv13 bound to C-terminal of NS1 molecule with low-
binding energy. Therefore, HuScFv11 and HuScFv13 worth further development to be

therapeutic antibody for dengue virus-infected patient in the near future.
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