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Viral DNA replication, late transcription and packaging of viral DNA occurs in replication 
compartments (RCs) within the nuclei of herpesvirus infected cells. The RCs marginalize 
the chromatin, which Iogether with the Iamina form a natural barrier for the export of virus 

capsids out of the nucleus. Murine cytomegalovirus (MCMV) M53 protein, a member UL31 
family of herpesvirus proteins, Iogether with its partner M50 plays a critical roJe in the latter 
process. 

To identify new relevant targets for M53 during VIrus replication we analyzed a random 
library of loss-of-function-mutants of M53 (1) for their capacity to inhibit wild type virus 
reconstitution after Iranfeetion of genomic DNA. We identified two conserved regions within 

M53 where dominant inhibitory mutants accumulated. Next we constructed recombinant 
MCMVs for conditional expression (2) of the dominant negative (DN) M53 mutants in order 
to analyze their phenotype. The conditional M53 mutants down-regulated virus growth 

hundred to one million fold. The studies revealed an expected effect - the block of capsids 
export from the nucleus- and unexpectedly, also a negative effect on DNA packaging of unit 
length viral genomes. Thus, the M53 mutants provide evidence for a linkage between 
herpesvirus DNA packaging and capsid export. 
1) Loetzerich et al., J. Virol. 2006; 

2) Rupp et al., J Virol 2007 
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Concomitant deletion of the pUL 11 and gM proteins from herpes Simplexvirus 1 

does not severely impair virion maturation 
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The conserved herpesvirus Iegumen! protein pUL 11 and envelope glycoprotein M (gM) are 
mvolved in secondary envelopment of nucleocapsids in the cytoplasm. ln the 
alphaherpesvirus pseudorabies virus (PrV) deletion of eilher protein had only moderate 

effects on viral replication in cell culture, whereas simultaneaus deletion of both resulted in 
a severe impairment of virion morphogenesis (M. Koppet al. 2003, J . Virol. 78:3024-3034). 
To test whether a similar phenotype occurs in the related herpes simplex virus 1 (HSV-1), 
we generated single and double deletion mutants based on a newly constructed bacterial 
artificial chromosome (BAC) clone of HSV-1 strain KOS. We could show that deletion of 

either UL 11 or gM from HSV-1 resulted in approx. 5-fold reduced Iiters and 40-50% smaller 
plaques on Vero cells compared to HSV-1 KOS. Electron microscopy revealed that in the 
absence of eilher gM or pUL 11 nuclear stages of virion formation were not affected. 

However, unenveloped nucleocapsids accumulated in the cytoplasm, which is in line with 
the phenotypes of corresponding PrV mutants. PrV pUL 11 partially complemented the 
replication defect of HSV-1 UL 11 deletion mutants, but not vice versa indicating a functional 

over1ap. ln contrast to PrV, where simultaneaus deletion of pUL 11 and gM led to an almost 
complete Inhibition of secondary envelopment, the corresponding double deletion in HSV-1 
resulted in only slightly enhanced defects compared to the single mutants. Our findings 

suggest that the functions of herpesviral pUL 11 and glycoprotein M homologs in virion 
assembly are similar but not identical, and also differ among alphaherpesviruses. 
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