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Table 1. ACTIVITY OF NEURAMINIDASE IN TEST PREPARATIONS 

µg of N-acetyl neuraminic acid liberated 
from bovine iziycoproteins by 0·2 ml. of 

Preparation preparation in 2 h at 37° C 
pH 6·8 pH 7·4 

Bovine strain PI S virus 
Control tissue culture fluid 
Neuramlnldase 

1•16 
0·07 

24·5 

0·62 
0·02 

17·3 

,mspension, and a conunercially available preparation of 
neuraminidase (extract of Vibrio cholerae). 

Serum from calves deprived of colostrum (globulin-free) 
a.nd normal adult bovine serum were used as the source 
of glycoprotein substrate. The activity of neuraminidaso 
was assayed by the incubation at 37° C for 2 h of 0·2 ml. 
of the test preparation, 0•2 ml. bovine serum (containing 
180 µg of total sialic acid6 •7) and 0·l ml. of a 0·2 molar 
phosphate buffer (final pH 5·8 or 7•4). After subjection 
to 100° C for 1 min to inactivate the enzyme, free sialic 
acid was estimated in the reaction mixture by a method• 
which was specific for N -acetylneuraminic acid. Tho 
results obtained with adult bovine serum as the substrate 
are shown in Table 1. Similar results were obtained when 
oolostrum-deprived calf serum was used. 

The suspension of PI 3 virus showed significant enzyme 
activity at pH 5·8 and 7·4. At pH 5·8, the optimal 
hydrogen ion concentration for viral neuraminidases9, 

the enzyme activity of the virus suspension was more 
than twice that observed at pH 7•4. The control propara
tion of neuraminidase, which has an optimal activity at 
pH 5·6 (ref. 10), also showed somewhat greater activity 
at pH 5·8 than at pH 7·4. The control, concentrated fluid 
collected from tissue culture, showed only very slight 
neuraminidase activity at either pH (Table I). 

These results show that Tl bovine strain of PI 3 virus 
possesses neuraminidase activity. If the criteria proposed1 
are accepted, then at least this bovine strain of virus 
should correctly be considered as a myxovirus. 
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Failure of Function of the "Early Protein" 
induced by an Influenza Virus in Cells 
infected by Newcastle Disease Virus 

AFTER infection of chick embryo cells with fowl plague 
virus (FPV), an influenza A virus, or with Newcastle 
disease virus (NDV), a para-influenza virus, "early pro
teins" are synthesized before viral RNA-synthesis starts1-4. 
These "early proteins" might function as an RNA-depen
dent RNA polymerase as has been demonstrated for 
picornaviruses5 • In contrast to the picornaviruses, the 
"early proteins" of the myxoviruses are stable1-4. The 
purpose of this investigation was to determine whether 
or not the "early protein" induced by FPV is able to 
function for the multiplication of NDV. 

The cell system and virus strains used and the procedure 
of infection have been published previously1. p-Fluoro
phenyla\anine (FPA) has boon used as an inhibitor for 
virus multiplication and the demonstration of the "early 
prot,ein"1•2. If FPA is added to the tissue cultures im
mediately after infection, no viral RNA is synthesized. 
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The normal complement of viral RNA is produced, 
however, if the inhibitor is added 2 h post infection to 
FPV infected cells or 3 h post infection to NDV infected 
cells, respectively1,2,4. 

In the present experiments chick embryo cells were 
infected with FPV and superinfectod with NDV 2 h 
later. After the adsorption of NDV, 300 µg/ml. FPA 
and 5 µg/ml. actinomycin were added. Actinomycin 
prevents the synthesis of cellular and FPV-RNA, but 
not the synthesis of NDV-RNA6 •7• Six hours after addi
tion of the inhibitors 0·5 µc. HC-uridine per culture were 
added and the radioactivity in the RNA was determined 
2 h thereafter as described before8 • The following controls 
were used: (I) FPA was omitted; (2) FPA was added 4 h 
after superinfection with NDV; (3) NDV and FPA were 
omitted; (4) tissue cultures alone were incubated with the 
isotope. 

Table 1. SYNTHESIS OJI NDV-RNA IN OELLB PRETREATED WlT1l l'PV 

Actlno- Addition of FP A, time C.p.m. 
FPV NDV mycin after superinfection in RNA 

17,000 
+ + 199 
+ + + Oh 110 
+ + + ~h 1,470 
+ + 1,041 

Essentially tho same results were obtained in four 
independent experiments. The rosnlts of one repre
sentative experiment are given in Table I. It can be seen 
that the "early protein" of FPV is not able to stimulate 
the synthesis of RNA after superinfection with NDV 
if FP A and actinomycin are added immediately after 
superinfection. As already mentioned, actinomycin 
prevents the synthesis of cellular and FPV-RNA and, 
under the conditions used (addition of FP A im
mediately after superinfection), FP A interferes with the 
production of the "early protein" of NDV. Thus the 
"early protein" of FPV synthesized before FPA is added 
is not able to act as a substitute for the "early protein" 
of NDV. The control experiments show that the super
infected cells are able to synthesize NDV-RNA in the 
presence of actinomycin if FP A is either omitted or added 
after the "early protein" of NDV is already synthesized. 

Two different possibilities might be considered to 
explain the fact that the "early protein" induced by FPV 
does not function in tho NDV-system. It is known that 
the RNA of FPV is synthesized within the cell nucleus9 , 

while NDV-RNA very probably replicates in the cyto
plasm10. Thus the "early protein" of FPV might not be 
able to leave tho nucleus. As shown with two different 
RNA-containing phages the RNA-dependent RNA poly
merase (RNA replicase) is very specific in the sense that 
it uses only that RNA as template which has induced 
its synthesisu. A similar situation might apply to different 
myxoviruses. 

These studies were supported by the Deutsche For
schungsgemeinschaft. 

Institut fiir Virologie 
der Universitat Giessen, 
Germany. 

C. ScHOLTISSEK 

R. ROTT 

1 Scholtissek, C., and Rott, R., Z. Naturf., 16b. 663 (1961). 
• Scholtissek, C., and Rott, R., Nature, 191, 1023 (1961). 
'Wilson, D. E., and LoGerfo, P., J. Bart., 88, 1650 (1964). 
'Scholtissek, C., and Rott. R., Nature, 206, 729 (1965). 
• Baltimore, D.,andFranklin,R.M.,Oold Spr.HarborSymp. Quant. Biol.,28, 

105 (1963). 
• Rott, lt., and Scholtissck, C., Z. Naturf., 19b, 316 (1964). 
'Kingsbury, D. W., Biochem. Biophys. Res. Commun., 9, 156 (1962). 
• Scholt,is.sek, C., and Rott, R., Virology, 22 169 (1964). 
• Scholtissek, C., Rot,t, R., Hausen, P., Hausen, II., and Schllfer, W., Gold 

Spr. Harbor Sump. Quant. Biol., 27, 2.!5 (196:l). 
10 Wheelock, E. F., Proc. Soe. Exp. Med., 114, 56 (1963). 
"Haruna, I., and Spiegelman, S., Proc. U.S. Nat. Acad. Sci., 114, 1189 

(1965). 


	Failure of Function of the "Early Protein"induced by an Influenza Virus in Cells infected by Newcastle Disease Virus

