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• Noroviruses are a 

group of viruses that 

cause the “stomach 

flu,” or gastroenteritis 

in people 

• The symptoms include 

nausea, vomiting, 

diarrhea, and some 

stomach cramping. 

Noroviruses 



Noroviruses 

• Family : Caliciviridae 

• Non-enveloped small round 

   structured viruses (27-32 nm diameter) 

• Predominantly epidemic  

• The most common cause of  

    outbreaks of gastroenteritis 

Noroviruses 



Phylogenetic Grouping among Noroviruses 

• Virus diversity 
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The Genome of Norovirus 



Fast diagnosis methods are needed! 

• PCR assays and real-time PCR assays  

• electron microscopy  

• enzyme Immunoassays  

Current Diagnosis Methods 

Unique antibody? 

Unique epitope? 



Strategy 

Sequences download and analysis 

Protein 3D structure modeling 

Conformational epitope prediction 



• 18 full-length human norovirus capsid  protein sequences 

were downloaded from NCBI 

• Modeller9.9 was used for protein modeling  

    http://www.salilab.org/modeller/9.9/release.html 

• SEPPA for predicting the possible spatial epitope 

     http://lifecenter.sgst.cn/seppa/  

Methods 

http://www.salilab.org/modeller/9.9/release.html
http://lifecenter.sgst.cn/seppa/


GI.1 ABW74128 Sweden 2004 

ACN32270 Sweden 2007 

AAS86780 USA 2001 

GI.2 ACU56258 Belgium 2003 

GI.3 ACX33982 Sweden 2007 

GI.4 ACV41096 USA 2008 

GI.8 ADB54834 USA 2008 

GII.1 AAL13016 USA 1994 

GII.2 BAG68716 Netherlands 2005 

GII.3 ADK23787 KOR 2006 

GII.4 ABC96332 China 2001 

ABL74391 Netherlands 2006 

ABL74397 Netherlands 2006 

AEG79292 China 2010 

GII.6 ADE28721 JPN 2008 

GII.7 ACX85810 AUS 2008 

GII.12 ADZ24003 USA 2010 

GII.13 ACX81355 JPN 2008 

18 sequences 



GI

GII

GI

GII

•Four sites deletion of GII (14-16\28\192-193\530-531)  

•unique insertion of GII3 and GII6 (304-319)  

•unique insert fragment of GII4 at 417-421 

Result of Sequences Analysis  



Result of 3D Strcutures of Norovirus 

GI GII 





•The potential spatial epitope are highlighted in yellow 

The Result of Predicted Epitope Regions 
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The Spatial Epitope of Norovirus Capsid Protein   

Epi-1 Epi-2 Epi-3 

Epi-1 

Epi-3 

Epi-2 

Common epitopes for GI and GII: Epi-1\Epi-2 

Exclusive epitope for GII: Epi-3 



Conclusion 

• We find two common epitope regions for GI and GII 

genogroup, and an exclusive epitope region for GII 

genogroup  

 

• With the fast development of computational immunology 

tools, the bioinformatics will be more and more critical to 

vaccine design 

 

 



Thanks! 


