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1. Introduction 
 

Dengue virus infects the cell after the binding to 
sugar chain present on the cell surface. We utilized 
the interaction between dengue virion and the sugar 
chain, and developed highly sensitive dengue virus 
detection method using nanotechnology and 
genetically detection technique approaches. Based on 
the previous research in our laboratory, we first 
selected appropriate sugar chains which bound 
strongly to dengue virion, and prepared sugar chain 
immobilized gold nano particles (SGNPs). The 
SGNP captured the dengue virion through the 
specific interaction between sugar chain and spike 
proteins of the virus, and the SGNP-virus complex 
was precipitated by the regular centrifugation, which 
resulted in the concentration of virions. From the 
precipitate, viral RNA was extracted and quantified 
by PCR method. After the in vitro experiments, we 
also performed the clinical study using patients  sera 
in Indonesia.  

 
2.  Result and Discussion 
 

First, to develop SGNP, we evaluated the 
interaction property of 48 kinds of sugar chains using 
SPR imaging method. The result showed that dengue 
virion had strong binding capacity to chondroitin 
sulfate type E (CS-E), heparin and low molecular 
weight dextran sulfate (DS25). We then used heparin 
and DS25 to prepare 3 kinds of SGNP, i.e. 
DS25-GNP, DS25-cGNP and Hep-GNP, respectively. 

We then evaluate the SGNPs on their effectiveness to 
capture and concentrate the virus. As the result, 
DS25-GNP showed the best effectiveness in 
capturing and concentrating the dengue virus. The 
investigation using Dynamic light scattering method 
showed that DS25-GNP had 17 nm of diameter, the 
smallest nanoparticle among 3 kinds of SGNP, which 
suggested that the smaller DGNP is better in 
capturing and concentrating the virus. Our in vitro 
studies using DS25-GNP showed that the SGNP was 
able to capture and concentrate small abundant of the 
viruses in the presence of 1% of serum.  

Next, we used the SGNP method in clinical 
studies, using sera collected from dengue suspected 
patients in Indonesia. To evaluate the sensitivity, 
convenience, and serotyping ability, we compared 
our SGNP method with Qiagen method. We evaluate 
87 specimens in the study. We used only 6 L of 
serum and finally obtained 20 L PCR sample 3 
times dilution in SGNP method. In contrast, in 
Qiagen method we used 140 L of serum and finally 
obtained 50 L of PCR sample (3 times 
concentration) according to the manual of the kit.  
Both results were compared statistically and 
concluded that there was no difference, suggesting 
our SGNP method can overcome the Qiagen method 
in detecting dengue virus in serum.  
 
3. conclusion 
 

We succeeded to develop a highly sensitive of 
dengue virus detection method using the interaction 
between dengue virion and sugar chain. 
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