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Viral infection of the liver can Iead to severe tissue darnage when high viral replicabon and 
spread in the organ is coupled to strong induction of inflammatory responses. Here we 
report an unexpected correlation between expression of a functional X-domain encoded by 

the hepatotropic mouse hepatitis virus strain A59 (MHV-A59), htgh Ievei production o 
inflammatory cytokines, and induction of acute viral hepati!Js in mice. MHV-A59 a 
coronavirus, is a member of the "alpha-like supergroup" of phylogenetically related 
positive-strand RNA viruses that include human viruses of medical importance, such as 
rubella virus and hepatitis E virus. These viruses all encode for homologous protetns. 
known as X-domain or macro domain proteins that possess poly-ADP-nbose bmding andior 
ADP-ribose 1"-phosphatase (ADRP) activity. By using reverse genetics, we have 
constructed an MHV-A59 mutant encoding a single amino acid Substitution of a stnctly 
conserved residue !hat is essential for coronaviral ADRP activity. We found that the mutant 
virus replicated to slightly reduced Iiters in the liver but, strikingly, did not induce hver 

disease. Moreover, the mutant virus induced only low Ieveis of inflammatory cytokines 
TNF-alpha and IL-6, but increased Ievei of IFN-alpha in plasmacytoid dendritic ce!ls. 
Likewise, in the liver of infected mice, mutant virus infection was accompanied by reduced 
production of inflammatory cytokines and elevated Ieveis of IFN-alpha. Conclus100 
MHV-induced liver disease involving induction of high Ievei of inflammatory mediators ts 
dependent on a functional X-domain, a protein conserved in RNA viruses of the alpha-like 
supergroup. 
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The htghfy pathogenic avian Influenza (HPAI) H5N1 virus is a major challenge to animal 
and human health. Since pandernie Influenza virus has its origin in avian Influenza viruses, 
the HPAI H5N1 virus has tobe considered as a potential strain for a pandernie threat. 
Cytokines and chemokines are markedly efevated during H5N1 Influenza virus infection 
leading to hypercytokinemia or "cytokine storrn". The contribution of this cytokine storm to 
H5N1 pathogenesis is controversiafly discussed. Since it is known that type 1 and type 11 
Interferons (IFN) play a major role in the antiviral immune response, we investigated the 
pathogenesis of IFN-typ I and typ II receptor knockout mice after infection with H5N1 
tnfluenza virus. To assess the cytokinefchemokine-level of the different IFN knockout mice 
dunng the H5N1 infection, we used quantitative RT-PCR and the Multiplex-Cytokine-Assay. 
We found !hat there are differences in the mortality and in the expression of various 
cytoktnes and chemokines in the lung of mice three and six days after H5N1 infection. Mice 
without any IFN receptor or mice without IFN-gamma receptor were more suitable to 
infection with H5N1 . Nevertheless the cytokine profile was not altered except a 3-fold 
tncrease of IP10 (interferon-gamma-induced protein) in the IFN -gamma receptor-/- mice. 
From our results we conclude: (1) hypercytokinemia might not be a major player in H5N1 
pathogenesis or hypercytokinemia is dominated by IP10. (2) IP10 is not exclusively 
regulated by IFN-gamma since IP10 is upregulated in IFN-gamma receptor-/- mice. 
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