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	Abstract:
	Wild type mumps viruses are highly neurotropic and neurovirulent. Some mumps virus vaccines used outside the US have retained residual neurovirulence properties of their wild type parent and have resulted in central nervous system (CNS) adverse events in vaccinees. Currently, there is no molecular biology- based tool to screen for the neurovirulence potential of mumps viruses. There-fore, in this proposal we plan to identify molecular determinants of mumps virus neurovirulence. This knowledge will serve to assist manufactures in developing safer mumps virus vaccines and supports the NVPO’s goal to improve the safety of vaccines with neurovirulence potential for human CNS. To this end, we wish to establish a reverse genetics system for mumps virus in our laboratory and evaluate several point mutations in a number of mumps virus genes that others and we have previously postulated to be associated with neurovirulence. The neonatal rat neurovirulence assay (developed in our laboratory through the assistance of a prior NVPO grant) will be used to identify the effect on neuro-virulence of nucleotide substitutions generated with the reverse genetics system.

	Specific aims:
	To identify specific genetic markers of mumps virus neurovirulence to support development of safer mumps virus vaccines.

	Background:
	       Mumps virus is a highly neurotropic and neurovirulent agent causing a number of central nervous system (CNS) manifestations ranging from mild meningitis to severe, and occasionally fatal, encephalitis. QUOTE "" 
 Considering the neurotropic and neurovirulent properties of the wild type virus, it is not surprising that mumps virus vaccines (produced outside the US) have been found to be responsible for CNS adverse events in recipients. This has resulted in withdrawal of mumps vaccines, public resistance to vaccination, and, in some countries, e.g., Japan, complete cessation of national vaccination programs. 

        Since for the first time in over 30 years new mumps virus vaccines are being licensed in the European market and have been proposed for introduction in the US, preclinical assessment of the vaccine’s neurovirulence potential has re-emerged as a critical safety issue. Until recently, a major obstacle in developing mumps virus vaccines without neurovirulent potential was the lack of a reliable test system to predict the neurovirulence of mumps virus vaccine candidates in humans. With the assistance of the NVPO, this laboratory has recently developed a neonatal rat model that has successfully been used to assess the human neurovirulence potential of several mumps virus strains. 

          Despite having identified nucleotide changes in a number of different mumps virus genes that appear to be associated with neurovirulence, the molecular basis for neurovirulence of mumps virus strains remains elusive. Accomplishing this task will require development and use of a reverse genetics system in which the specific contribution of each of these changes, independently or in combination, in virus neurovirulence can be tested. With this information we may benefit from the ability to perform molecular biology-based neuro-virulence testing of mumps virus vaccines (including original vaccine seeds, renewed vaccine seeds and individual lot-to-lot variations) leading to improved vaccine safety.  In addition, our studies will reveal important basic information about the neuropathogenesis of vaccine-associated adverse events.

	Study design/Plan:
	     Using materials obtained through a Materials Transfer Agreement from Wyeth Vaccines we now have a reverse genetics system we are establishing in our laboratory, permitting the rescue of an infectious mumps virus from cDNA.  Using this system, we propose to introduce a wide array of mutations, singly and in combination and assess their potential to affect neurovirulence as determined in our rat assay.  The mutations to be introduced into the reverse genetics system were identified in previous studies in our laboratory and the laboratory of others as being good candidates for neurovirulence involvement. Some of these nucleotides of interest were identified through the development of a neurovirulent mumps virus variant of the non-neurovirulent Jeryl Lynn vaccine strain. This variant was created by multiple passage of the vaccine on a human neuronal cell line. Of particular interest are three nucleotides in this variant that result in amino acid changes, one each in the nucleoprotein, matrix and polymerase genes. A number of other nucleotide changes gleamed from the literature will also be assessed. Identifying the affect of these nucleotide changes on neurovirulence has not previously been accomplished, as until recently, a reverse genetics system for mumps virus was not available.

          To gain further insight into the generalizability of the genetic basis of mumps vaccine neurovirulence, we will also identify genetic markers that are associated with the neurovirulent phenotype of the Urabe vaccine strain, which was discontinued from use in several countries due to its neurovirulent potential. We have passaged this virus to enhance and reduce the neurovirulent phenotype using the techniques reported in Rubin et al, (J. Virol., In press, 2003), i.e., favoring the generation of a Urabe virus with enhanced or attenuated neurovirulence, as assessed in our rat model. To identify nucleotide changes in the virus that are associated with attenuation or increased neurovirulence, we will determine full-length sequences of the parent and passaged variant viruses. Using a reverse genetics system based on the Urabe strain, we will try to identify the genetic markers of neurovirulence analogous to the approach described above for the Jeryl Lynn virus vaccine.
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