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Sendai virus is a murine parainfluenza virus type 1. Post-translational proteolytic 
cleavage of the F protein by host protease is required for Sendai virus to express 
infectivity. Progeny virus produced in tissues where suitable protease(s) is present 
regains infectivity and subsequently undergoes multiple cycles of replication, leading to 
pathological changes. If such a protease is not available, progeny virus remains 

noninfectious. Therefore, tissue tropism and pathogenicity of Sendai virus is deter­
mined by availability of such proteases in a given organ. 

Wild-type Sendai virus (WT) is exclusively pneumotropic in rodents. WT progeny 
virus recovered from the lung is in the activated form with cleaved F protein, 
indicating that a virus-activating protease is present in the lung. We have found that 
tryptase Clara, a trypsin-like protease secreted by the Clara cells of rat bronchial 
epitheliums to the airway lumen, is a principal protease for activation of WT virus. 
Together with the fact that progeny viruses produced in various organ culture systems 
remain nonactivated, tryptase Clara, that is restricted to the bronchial epithelium, is a 
host factor responsible for pneumotropism and pulmonary pathogenicity of WT Sendai 

virus. 

On the other hand, pulmonary surfactant, a phospho lipoprotein complex also 
secreted by the Clara cells as well as type 11 alvcolar cells, is a specific inhibitor of 

tryptase Clara. Intranasal infection of rats with Sendai virus was found to stimulate 
secretion of the protease and to decrease the amount of surfactant in the bronchial 

lumen within 12 h p. i. These results suggest that viral infections produce a condition 
favorable for activation and multiplication of progeny virus in the lung. Such regula­

tion of host factors might be involved in pulmonary pathogenesis of Sendai virus 
infection. 

We have isolated a protease-activation mutant, FI-R, of Sendai virus. In contrast 
to pneumotropism of WT virus, F1-R causes a systemic infection in rodents. Where­

as the F protein of WT can be cleaved by tryptase Clara present only in the lungs, 

FI-R F was cleaved by ubiquitous host proteases in various organs due to an amino 
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acid exchange, S(115) to P, at the cleavage site. The enhanced cleavability of F 
protein is, therefore, a determinant for pantropic property of FI-R. 

Budding of WT is restricted to the apical domain of the bronchial epithelium, 
whereas FI-R buds bipolarly at the apical and basolateral domains. The latter has 
been attributed to mutations in the M protein, resulting in impairment of cellular 
polarity due to disruption of microtubule network. Comparative analyses of WT, FI-R 
and mutants with various combinations of phenotypes (cleavability of the F protein and 
budding domain) revealed that apical budding by WT is responsible for the localized 
infection in the lungs, while bipolar budding by FI-R is required for the systemic 

spread of the virus. Therefore, budding polarity at the primary target of infection is 
an additional important determinant of organ tropism of Sendai virus in rodents. 

REFERENCES 

1) TASHIRO, M. & M. HOMMA: Inject. Immun. 39: 879-888, 1983. 

2) TASHIRO, M. & M. HOMMA: Arch. Virol. 77: 127-137, 1983. 

3) TASHIRO, M., E. PRITZER, M. A. KHOSHNAN, M. YAMAKAWA, K. KURODA, H.-D. 

KLENK, R. ROTT & J. T. SETO: Virology 165: 577-583, 1988. 

4) TASHIRO, M., M. YAMAKAWA, K. TOBITA, H.-D. KLENK, R. ROTT & J. T. SETO: J. 
Virol. 64: 3627-3634, 1990. 

5) TASHIRO, M., M. YAMAKAWA, K. TOBITA, J. T. SETO, H.-D. KLENK, & R. ROTT: J. 
Virol. 64: 4672-4677, 1990. 

6) TASHIRO, M., 1. JAMES, S. KARRI, K. WAHN, K. TOBITA, H.-D. KLENH, R. ROTT & J. 

T. SETO: Virology 184: 227-234, 1991. 

7) TASHIRO, M., J. T. SETO, S. CHOOSAKUL, M. YAMAKAWA, H.-D. KLENK & R. ROTT: 

Virology 187: 413-422, 1992. 

8) TASHIRO, M., J. T. SETO., S. CHOOSAKUL, H. HEGEMANN, H.-D. KLENK, & R. ROTT: 

J. Gen. Virol. 73: 1575-1579, 1992. 

9) Kmo, H., Y. YOKOGOSHI, K. SAKAI, M. TASHIRO, Y. KISHINO, A. FUKUTOMI & N. 

KATUNUMA: ]. Bioi. Chem. 267: 13574-13579, 1992. 

10) TASHIRO, M., Y. YOKOGOSHI, K. TOBITA, J. T. SETO, R. ROTT & H. Kmo: ]. Virol. 

66: 7211-7216, 1992. 
11) Kmo, H., K. SAKAI, Y. KISHINO & M. TASHIRO: FEBS lett. 322: 115-119, 1993. 

12) TASHIRO, M., J. T. SETO, H.-D. KLENK & R. ROTT: ]. Virol. 67: 5902-5910, 1993. 


