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The first event in the replication of coronavirus MHV-A59, after 
adsorption, penetration and uncoating, must be the translation of virion 
RNA into an RNA-dependent RNA polymerase. The study of RNA polymerase 
activity in infected cells, and the identification of the proteins 
responsible for that activity is difficult because the protein is 
synthesized in very small quantities. To circumvent that problem, we 
have used a cell-free translation system from rabbit reticulocytes to 
identify the proteins coded for by input genomic RNA. Ue have also 
confirmed the validity of this approach by identifying the major in 
vitro translation product in infected L-2 cells. 

For these experiments, we purified ~IHV-A59 virion RNA from infected 
17CL-1 cells. When this RNA was translated in a cell-free rabbit 
reticulocyte lysate (New England Nuclear Corp), with [35S]-methionine as 
radioactive precursor, several high molecular weight products (m.w.> 200 
K) were observed after approximately 60 min, with a predominant, 
reproducible band of molecular weight 220,000 (p220) evident in 
agreement with previous results (Leibowitz et al, 1982). At 60 min of 
incubation, an additional protein of molecular weight 28,000 (p28) also 
appeared. The late appearance of this protein suggested that it might 
be formed by cleavage of a larger precursor protein. 

In a second set of experiments we performed pulse-chase experiments. 
We labelled the cell-free products with [35S]-methionine for various 
lengths of time and then performed a chase with a large excess of 
unlabelled methionine. If we labelled the products for 60 min, both p28 
and p220 were present in the pulse sample, but radioactivity continued 
to accumulate only in p28 during the chase period. If the pulse was 
performed for 5 min before a 60 min chase with unlabelled methionine, 
radioactivity appeared predominantly in p28. Both of these experiments 
suggested that p28 was a cleavage product from a larger precursor 
and in addition, that p28 was the N terminal portion of this protein. 

Several confirmatory experiments were performed. Formylated 
[35S]-methionyl tRNAi from E. Coli which labels only the N terminus of 
newly synthesized proteins, was prepared and added to cell-free lysates 
in the presence of a large excess of methionine. Under these 
conditions, p28 was the predominant labelled product. Leupeptin and 
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Figure. HPLC analysis of tryptic peptides from p220 and p28. P220 
and p28 were isolated from preparative gels and treated with trypsin 
and performic acid. After extensive lyphilization, they were analyzed 
by reverse phase chromatography on a C18 column using a Beckman high 
performance liquid chromatography system. P220 (dotted), p28 (solid). 

ZnC12 are both protease inhibitors. When either one of these two 
substances was added to the reticulocyte lysate (at final concentrations 
of 1 mM), the syntheses of both p28 and p220 were inhibited, and a new 
protein with molecular weight 250,000 (p250) appeared. To show further 
the relationship between p28, p220 and p250, we isolated and digested 
each protein with trypsin prior to analysis by HPLC (Figure). Most of 
the peptides present in p28 were also present in p220 and p250, whereas 
the two large proteins contained many additional peptides as well. 

These experiments showed that MHV-A59 virion RNA was translated into 
p250, which was processed, probably while still attached to ribosomes, 
to p28 and p220. P28 was the N terminal portion of the larger precursor 
protein. 

We also showed that p28 was present in infected cells by two 
dimensional gel electrophoresis. When we prepared [35S]-methionine 
labelled cellular extracts, and analyzed the products by two dimensional 
gel electrophoresis, we found a product of molecular weight 28,000 
present in infected cells and absent from uninfected cells. We 
confirmed this by adding p28 synthesized in vitro to the infected cell 
lysate prior to electrophoresis and showing that the p28 synthesized in 
vitro and in vivo had identical mobilities. P28 was present only late 
in the infectious cycle, and could not be identified in extracts 
prepared from cells labelled at early times after infection. 

The function of p28 is not known at present. By analogy with other 
viruses, such as cowpea mosaic virus (Franssen et al, 1984), p28 may 
code for a protease. Alternatively, p28 may be involved in the 
synthesis and processing of viral RNA, particularly leader RNA. Future 
experiments will determine if either of these postulated functions is 
correct. . 
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