PAGE  

Research visit to the Research Center for Zoonosis Control, Hokkaido University, Sapporo, Japan
End of visit report

August 2014
James S Porterfield Prize 2014 recipient:

Ms Nadia Storm (28189869)

Department of Microbiology and Plant Pathology

Faculty of Natural and Agricultural Sciences

University of Pretoria

Supervisors:

Prof Wanda Markotter 




Prof Louis H Nel 


Department of Microbiology and Plant Pathology

Department of Microbiology and Plant Pathology

Faculty of Natural and Agricultural Sciences


Faculty of Natural and Agricultural Sciences

University of Pretoria




University of Pretoria

Dr Petrus Jansen van Vuren




Prof Janusz T Paweska

Centre for Emerging and Zoonotic Diseases


Centre for Emerging and Zoonotic Diseases

Special Viral Pathogens Unit




Special Viral Pathogens Unit

NICD-NHLS





NICD-NHLS

1. Description of research visit
1.1. Research facility visited

Institution:

Division of Global Epidemiology 

Research Center for Zoonosis Control

 


Hokkaido University, Sapporo, Japan

Supervisor:    

Prof Ayato Takada

Email: 
                        atakada@czc.hokudai.ac.jp

Tel:                             +81(11)706 9502
1.2. Importance and aim of visit

The main aim of this research visit was to learn the techniques required to clone, express and purify recombinant filovirus proteins (specifically the Marburg virus glycoprotein and nucleoprotein) in order to develop enzyme-linked immunosorbent assays for the diagnosis and surveillance of Marburg virus infection in both humans and animals. The development and validation of these assays is a core focus of my PhD project. 

My PhD project is part of a joint collaboration effort between the University of Pretoria and the Centre for Emerging and Zoonotic Diseases of the National Institute for Communicable Diseases (CEZD-NICD) in South Africa. The CEZD-NICD hosts the only biosafety level 4 suit laboratory on the African continent and is responsible for research and diagnosis of viral haemorrhagic fevers. For this reason, it is essential that the most accurate and up to date methods are employed to correctly diagnose viral haemorrhagic fevers. The location where the majority of filovirus infections occur, along with the delayed time of specimen collection in filovirus cases make serology of the utmost importance in surveillance efforts and the diagnosis of filovirus infection. Additionally, bats have been implicated as potential reservoir hosts for filoviruses. The diagnostic capacity for detecting and monitoring filovirus infection in both bats and humans therefore needs to be improved. 

The CEZD-NICD currently uses traditional enzyme-linked immunosorbent assays for the diagnosis of filovirus infection, which are based on crude reagents such as antigens which have been prepared from inactivated live virus in the form of infected cell lysate or cell slurry. The use of crude antigens introduces the risk of detecting non-specific antibodies, resulting in reduced specificity and false-positive results. The use of live virus confines the development of antigens for filovirus serological assays to a biosafety level 4 facility, which is expensive, requires high levels of experience and technical skill and has serious safety and biosecurity concerns. In addition, no serological assays for filoviruses have been properly validated for use with human or animal serum. The validation and standardisation of assays is crucial to compare the efficacy of the assays against the different filovirus species, as well as to compare results between different laboratories.  

Antibodies against Marburg virus, a filovirus, have been detected in a few African bat species in a separate collaborative study of the CEZD-NICD and the University of Pretoria. These preliminary findings are, however, problematic due to the crudeness of the reagents used in the current assays, as well as the incomplete validation data for these assays. To confirm these results, improved serological assays have to be developed, optimised and properly validated using a novel virus neutralisation assay as a gold standard test. Development of such assays would greatly contribute to the current diagnostic capacity for the diagnosis of infections by Marburg virus and other filoviruses in humans and would improve the ability to perform serological surveillance studies in animal and human populations, which, in turn, could predict future spill-over events.
2. Outcome of research visit

A research visit to Boston University, under the supervision of Prof Katharine Bossart, was originally planned in order to learn the techniques required to produce and purify recombinant Marburg virus proteins. However, since the original application, Prof Bossart has resigned and alternative arrangements for the research visit had to be made. Boston University is one of only two institutions worldwide that use a mammalian expression system for recombinant filovirus proteins. The host institution (the Center for Zoonosis Control (CZC), Hokkaido University, Japan) is the second institution that specialises in the production of purified recombinant filovirus proteins by means of cloning, expression and purification in mammalian cell systems. The technological skills required to produce and purify recombinant filovirus proteins as antigens in order to develop enzyme-linked immunosorbent assays, were not available in South Africa before the completion of this research visit, and travel to Hokkaido University in Japan has allowed this very important technology transfer to take place. A time schedule was prepared during the first day of the research visit, in which specific goals in relation to the cloning, expression and purification of two different Marburg virus proteins were set. Despite some initial difficulties with cloning one of the proteins into an expression vector, all goals were met within the scheduled timeframe. The skills required to produce and purify the glycoprotein and nucleoprotein of Marburg virus has successfully been transferred, and can now be applied to not only different Marburg virus proteins, but also to other filoviruses and other viruses. The host institution has kindly agreed to provide the University of Pretoria and CEZD-NICD with the mammalian cell line and plasmids required to produce and purify recombinant filovirus proteins, as well as with the final products (the purified recombinant glycoprotein and nucleoprotein of Marburg virus) produced during the course of the training, and the development and validation of enzyme-linked immunosorbent assays based on these recombinant proteins can now commence. 
An excellent working relationship has been established with both the staff and students at the CZC of Hokkaido University, who are key international players in the field of filovirus research. Future collaboration opportunities between the CEZD-NICD, the University of Pretoria and the CZC of Hokkaido University are sure to sprout from this visit. Publications will arise from this research visit which will be authored by researchers from all three institutions. Travel to Japan, as well as work in a laboratory of a different institution has provided me with invaluable experience and skills (both personally and professionally), which will go a long way in developing my professional research career. Not only have I updated my research skills with the most up to date technology, but I have also improved my independence, intercultural and linguistic skills. The priceless networking and collaboration relationships that have been established through this research visit will strengthen scientific research efforts in South Africa and will aid in the solving of global research challenges.
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       The Research Center for Zoonosis Control, Hokkaido University, Japan
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