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ABSTRACT

Dengue heamorrhagic fever (DHF), caused by dengue virus (DENV) infection,
is one of the public health problems in Thailand and regional regions. Four serotypes of
DENYV are co-circulated in endemic areas. Early detection of DENV infection can be done
by time-consuming virus isolation, sophisticated RT-PCR and NS1 antigen assay. The
first two methods are also able to identify DENV serotype.

This study aimed to develop a new serotyping assay based on NS1 capture
ELISA, designated as “a serotyping-NS1-ELISA”, by using serotype-specific anti-NS1
monoclonal antibodies (Mabs). Since anti-NS1 Mabs to DENV1, DENV2, and DENV4
have been previously generated, at first, we then generated anti-NS1 Mabs specific to
DENV3 in this study. The immuno-affinity purified NS1 protein of DENV3 was used to
immunize BALB/c mice. After three-performed fusions and screening, 10 hybridoma
clones producing anti-NS1 Mabs to DENV3 were finally obtained. The generated anti-
NS1 Mabs can be divided into 2 groups. One is a cross-reactive group that contained 2
Mabs (D3NS1- 5F3, D3NS1-381), which are reactive to DENV1 and DENV3, IgG1l
isotype, and recognize to linear epitopes. The other is a DENV3-specific group that
contained 8 Mabs (D3NS1-7, D3NS1-46, D3NS1-95, D3NS1-37, D3NS-101, D3NS1-177,
D3NS1-189, and D3NS1-239), which are 1gG2b isotype and recognize conformational
epitopes.

All anti-NS1 Mabs to four DENV serotypes were selected for serotype-
specificity based on NS1 capture ELISA. Two anti-NS1 Mabs specific for each serotype
that gave highest serotype-specific reactivity were scaled-up, purified, and applied to the
same assay. Finally, one serotype-specific anti-NS1 Mab from each serotype was chosen as
a detection antibody to develop a serotyping-NS1-ELISA (i.e., DINS1-84, D2NS1-3D1,
D3NS1-46, and D4NS1-4). The optimal concentration of those Mabs in the assay was 25
pg/ml. Detection limits of the serotyping-NS1 assay for DENV1 to DENV4 were 4.4, 15.8,
2.9, and 1.7 ng/ml, respectively. The developed assay could correctly identify NS1 of four
DENYV serotypes which derived from infected Ps clone D, HEK 293T, and C6/36 cells. In
infected Vero cells, the assay can identify NS1 of DENV1, DENV2, and DENV4, but not
DENVa3. Evaluation of the serotyping-NS1-ELISA should be further performed in clinical
samples. This study has demonstrated that it is possible to utilize dengue NS1 specific
Mabs to developed ELISA that is capable of identifying and quantifying DENV serotypes.
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