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1. INTRODUCTION

Severe acute respiratory syndrome (SARS) is a newly discovered infectious disease
caused by a novel coronavirus, SARS coronavirus (SARS-CoV)."” Understanding the
molecular mechanisms of the pathogenicity of SARS-CoV is a rational approach for the
prevention of SARS. As the gene organization of SARS-CoV is similar to those of other
coronaviruses, previous scientific data regarding coronaviruses can help in understanding
the virological features of SARS-CoV. A human intestinal cell line, LoVo, was shown to
permit SARS-CoV infection, resulting in the establishment of persistent infection.’
However, the mechanism of persistence has yet to be clarified. The monkey kidney cell
line, Vero E6, is often used in SARS-CoV research because of the high degree of
sensitivity of these cells to the virus. This cell line expresses the viral receptor ACE-2*
at high levels, and SARS-CoV infection of Vero E6 causes cytopathic effects within
24 h.>7 Recently, we showed that establishment of SARS-CoV persistently infected
infected Vero E6 cells requires activation of INK and Akt signaling pathways.®

2. RESULTS

2.1. Importance of JNK and PI3K/Akt Signaling Pathways for Establishment of
Persistent Infection

Recently, we reported that both Akt and JNK signaling pathways are important for
the establishment of persistent SARS-CoV infection in Vero E6 cells.® An inhibitor of
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p38 MAPK, SB203580, and an inhibitor of MEK, PD98059, did not affect the establish-
ment of persistent infection, whereas no surviving cells were observed after treatment with
the JNK inhibitor, SP600125, or the PI3K/Akt inhibitor, LY294002.

2.2. Downregulation of ACE-2 Viral Receptor by SARS-CoV Infection

Previously, we showed that ACE-2 was not detected in a persistently infected cell
line on Western blotting analysis.® ACE-2 expression was also shown to be reduced in
the acute phase of SARS-CoV infection. These results suggested that virus particles
produced by persistently infected cells could not infect other cells due to a lack of the
receptor, resulting in a decrease in the number of virus-infected cells.

2.3. Difference in Migration of Bcl-xL in a Persistently Infected Cell Line

The anti-apoptotic protein, Bcl-2, is activated in cells persistently infected with
viruses”'" In the present study, we established a persistently SARS-CoV-infected cell
line after passage 6. However, this cell line did not show significant activation of Bcl-2
(data not shown). On the other hand, Bcl-xL, which is also an anti-apoptotic protein,
showed a different migration pattern in the persistently infected cell line as compared
with mock and acutely infected cells (Fig. 1). Previous studies'' " indicated that the
fast-migrating Bel-xL band is unphosphorylated Bel-xL, which has been shown to have
anti-apoptotic roles. The anti-Bcl-xL antibody (Cell Signaling Co. Ltd.) recognizes both
phosphorylated and unphosphorylated Bcl-xL. The slowly migrating band shown in
Fig. 1 may be an inactivated form of Bcl-xL. Thus, Bcl-xL may be involved in
maintenance of persistent infection.

3. DISCUSSION

Previously, we concluded that a population of cells produced from parental Vero
E6 cells had the potential to support persistent infection, and that acute infection caused
by a major population of seed virus was necessary for persistent infection.®
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Figure 1. Activation of Bel-xL in persistently infected cells.
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Figure 2. Model of establishing persistent infection of SARS-CoV.

The anti-apoptotic protein, Bcl-2, is capable of blocking apoptosis caused by RNA
virus infection.'*"® Bcl-2 plays a key role in the death or survival of virus-infected cells.
Moreover, some studies indicated that Bcl-2 determines the establishment of persistence.
A persistent strain of Sindbis virus induces upregulation of Bcl-2, whereas a virulent
strain induces an increase in Bax.!® Onthe other hand, the present study of one cell line
persistently infected with SARS-CoV suggested accumulation of a form of Bcl-xL that
was different in size of from that in parental Vero E6 cells, but significant activation of
Bcl-2 was not observed. Bcl-xL is known to be phosphorylated at one site, Ser62, by
treatment with taxol and 2-ME."” Further studies are necessary to confirm the
dephosphorylation of Bcl-xL at the site in the persistently infected cells.

Here, we reported a possible mechanism of the establishment of persistent
SARS-CoV infection in Vero E6 cells (Fig. 2). Although the majority of cells died due
to apoptosis after SARS-CoV infection, activation of JNK and PI3K/Akt signaling
pathways aided a minor population of cells with the potential to support persistent
infection to establish persistence. One strategy for cell survival on viral infection is
activation of Bcl-xL.
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