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Mouse hepatitis virus (MHV) genomes are divided into at least seven coding regions. 
Recently, it has been shown that one or two additional small mRNAs (mRNA8 and 9) are 
synthesized in DBT cells infected with MHV strains A59, -1 and -SI. It is suggested that the 
transcription may occur via a leader-priming mechanism whereby a trans-acting leader RNA 
binds to highly conserved intergenic sequences, UC(U/C)AAAC, on the full-length nega­
tive-stranded template to prime transcription of sub genomic mRNAs2.3. mRNA8 is initiated 
from a perfectly conserved intergenic sequence, UCCAAAC, at 828 nt of the nucleocapsid 
(N) protein gene of MHV-A59. mRNA9 is initiated from a nearly perfect sequence, 
UCUAAAU, at 982 nt. However, whether mRNA8 and 9 are synthesized in MHV-infected 
mice and whether the products from mRNA8 and 9 playa biological role in infected cells 
remain unknown. In this experiment we studied the course of synthesis of these two small 
mRNAs in DBT cells and in mouse organs. 

Total RNA was extracted from DBT cells infected with MHV-JHM at a multiplication 
of infection (m. o. i.) of2.0 as described previously4 and cDNA was synthesized using reverse 
transcriptase (RT) and primer-R (5' TGCCGACATAGGATTCATTCTCT 3') corresponding 
to 1368-1390 nt of the N protein gene of JHM. The synthesized cDNA was amplified by 
polymerase chain reaction (PCR) using primer-F 1 (5' TATAAGAGTGATTGGCGTCCG 3') 
and -F2 (5'CTCTAAAACTCTTGTAGTTT 3') correspondmg to 1-21 nt and 37-56 nt in the 
leader RNA, respectively, as a forward pimer. Primer-R was used as a reverse primer. The 
amplified products were analyzed by Southern blot hybridization using cDNA of mRNA 75, 

which contains sequences ofmRNA 8 and 9, as a probe as described previously4. 
Cellular RNA was extracted from DBT cells infected with JHM and A59 strains of 

MHV at 37°C at 6 h p.i. The amplified products denved from mRNA 7 and 2 small mRNAs 
were observed in both strains using primer-FI and -R (Fig. la). Sequence data of the PCR 
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Figure 1. Small mRNAs in DBT cells and the mouse tissues infected with JHM-MHY. The cellular RNA was 
extracted from DBT cells infected with MHV-JHM and -A59 at 6 h p. i. (a), and from cells infected with 
MHV-JHM at 2,3,4,5 and 6 h p. i. (b). RNA was extracted from the liver (L), spleen (S) and brain (B) of the 
infected mouse at 5 days p. i. and amplified by RT-PCR using primer-Fl or -F2 and -R (c). + and - represent 
the infected and uninfected mouse, respectively. The RT-PCR products were analyzed by Southern blot 
hybridization using cDNA of mRNA 7 as a probe. 

products showed that these small mRNAs corresponded to the mRNA8 and 9 reported by 
Schaad & Baric' (data not shown). These small mRNAs from JHM-MHV were detected at 
3 h p. i. by analysis using RT-PCR (Fig. I b). Since ORFla gene products ofMHV that contain 
RNA-dependent RNA polymerases are translated from genomic RNA at 1.5-3 h p. i. 6, 

mRNA8 and 9 were synthesized in the DBT cells infected with JHM-MHV at the early stage 
of the infection. This result suggests that the products from mRNA8 and 9 ofMHV may play 
a role in the early stage of the viral replication cycle. 

When a C57BLl6 mouse was inoculated i.p. with 3XI05 PFU MHV-JHM. The 
mRNA8 and 9 were observed in the liver and brain of the infected mouse at 5 days pj. by 
RT-PCR amplifications of the RNAs (Fig. Ie). This result showed that mRNA8 and 9 were 
synthesized in the liver and brain, which are target tissues of MHV-JHM. Therefore, the 
products of mRNA8 and 9 may playa role in MHV infection in vivo. The mRNA8 and 9 
synthesized in vivo contained the leader sequence (data not shown). Although mRNA8 is 
synthesized from a perfectly conserved sequence, mRNA9 is from an imperfect sequence'. 
In the infected cells, it is suggested that mRNAs of MHV are synthesized by an imprecise 
trans-acting leader-primed transcription mechnism2,7,8. This study suggested that the imper­
fect intergenic sequence also can serve as an initiation site for the leader-primed mRNA 
synthesis of MHV in vivo. 
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