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Aims The overall goal was to increase our understanding of protein 
antigen selection for an anti-methanogen vaccine, to improve the 
effectiveness of antibody interactions with methanogen cells.   

Specific aims were to:  

• Compare different expression systems to determine the best 
host for producing recombinant proteins for an effective vaccine.  

• Develop methods to study the strength (avidity) of antibody 
interaction with methanogen proteins.  

• Identify and characterise immunological epitopes on 
methanogen proteins to optimise antigen design. 

• Develop immunomagnetic capture technology (ICT) as a tool to 
increase our understanding of antibody binding to methanogens 
in the rumen. 

 
Research 
Highlights 

• Developed ICT to understand binding of antibodies to the 
surface of methanogens in the rumen.  

• Developed methods to determine avidity of antibody binding to 
antigenic targets. The ICT and avidity methods are now 
currently being used in the PGgRc-NZAGRC methane vaccine 
programme, which has the goal of producing a vaccine as a 
mitigation strategy to reduce methane emissions in farmed 
ruminants in New Zealand and worldwide. 

• Produced new knowledge and understanding of which parts of a 
protein antigen are recognised by the immune system. This will 
help optimise antigen and improve the effectiveness of an anti-
methanogen vaccine and potentially other type of vaccines. 

• Established international collaborations with researchers in 

Argentina and Australia. 
 

Future 
Work 

• Further work to demonstrate the utility of the antigen targeting 
methods developed, and generate guidelines for antigen design, 
especially from complex proteins that are difficult to work with in 
their entirety.  

• Investigate the role of glycosylation of methanogen proteins in 
producing effective vaccine antigens. 
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