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There is evidence that the replication of RNA viruses, and therefore of 

viral RNA, mrry be catalyzed by an RNA-primed enzyme (Reich et al, 1962). Such 

an enzyme has been demonstnrted by Baltimore and Franklin (1962) in L-Cells 

infected with the RNA-containing Mengovirus and by Weissman, Simon and Ochoa 

(1963) in Escherchia & infected with the RN&containing @age MS-2. A 

preparation with properties similar to the above-mentioned preparations has 

been isolated from calf kidney cells infected with the RNA-containing Influenza 

virus and from chick embryonic fibroblasts infected with Newcastle's Disease 

virus. A detailed report of the properties of these two systems is in 

preparation. 

Evidence will be presented in this report that a preparation obtained 

from Influenza virus-infected calf kidney cells leads to the appearance of 

infectiousmaterial. 

METHODS 

Monolayers of calf kidney cells were inoculated with 1 x lo6 TCID50 

of Influenza Typs B virus (Maryland strain) and incubated at 360 C for ten 

hours. The media was decanted, 5 ml. of 0.2$ trypsin in 0.054 Versene added 

to the culture flasks and after 30 minutes the cell suspension was collected. 

The cells were removed from the suspension by centrifugation at 600 x g for 

ten minutes at raom temperature. The cell sediment was washed three times 

with sterile 0.25 M Sucrose-O.005 M MgC12. Sterile procedures and solutions 

were employed throughout the experiment and all subsequent steps were carried 
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out at 50 c. The washed cells were suspended in five volumes of ice-cold 

Sucrose-M&12, one volume of acid-washed glass beads (230-270 mesh) added 

and the mixture placed in a Virtis Homogenizer and homogenized at a setting 

of 70 for four minutes. The hcnnogen&e was centrifuged at 8,000 x g in a 

SpincoModelLultracentrifugefor15minutes to remove the glassbeads, 

cell debris and mitochondria. The supernatant fluid was centrifuged at 

105,000 x g for 60 minutes. lbnu the 105,OOO x g sediment, preparations 

A, BandCwere preparedusingthe foU.owingmedia: MediaA, Sucrose-MgC12 

with 10 ug. per ml. of DNAase; Media B, Sucrose-M&+ with 10 ug. per ml. of 

INAase and 10 ug. per ml. of RNAase; and Media C, Sucrose-MgCl2 with 10 ug. 

perml.ofDI'Use,lOug.perml.ofRNAase and1000TCID50perml.of 

InfluenzaBvirus. All three preparations were pre-incubated for 10 minutes 

at 370 C. 

An aliquot of the 105,000 x g sediment was studied by electron microscopy 

and found to be free of intact cells and to contain microsrm~%I. Micles. 

The ccuuplete reaction mixture was dmilar to that of Weissman et al. 

(1963) and contained (in micrcmoles): Tris HCl buffer, #i 7.2, 40; i4gC12, 

3.0; mercaptoethylamine, 4.0; phosphoenolpyruvste, 2.0; pyruvate kinase, 

70 w.; ATP, CIPP, GTP and Ul!P, each 0.2; sodium orthopbosphate, 40; and 

plreparation A, B or C (350 ug. protein) in a final volume of 0.4 ml. 

Incubation time was ten minutes at 370 C and zero time controls were run 

simultaneously with each preparation. Preparation blanks were prepared by 

substituting SucrosedgC12 for the incubation media. The reaction was 

terminated by freezing the mixture in a dry ice-acetone bath. Triplicates 

were run at each condition. 

Three 0.1 ml. aliquots were removed from each sample and inoculated into 

calf kidney cell cultures and incubated at 360 C. After four days, aliquots 

were removed from the culture tubes and assayed for virus by the hemsgglutinatic 

test with 0.5s guinea pig red blood cells and incubated at room temperature. 

RELwLTs 

The results from the tests for infectivity are indicated in TABLE 1. 
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Table 1. Assay for Infectivity in a Cell-F'ree System Obtsined 

from Influenza-Infected Calf Kidney Cells 

Time of 
Incubation InCubatiOIl HemagglutinatioIl 

Preparation pretreatment Media (minutes) AssayforVirus* 

A DNAase 

B DIiAaseand 0 
RNAase 

Sucrose-M&2 0 
10 0 

C Virus, 
DN4ase and 
RNAase 

Sucrose- 
w12 

None 

Sucrose-MgC12 
1: 

Complete 0 
10 

Complete 0 
10 

Sucrose-MgCl2 0 
10 

Ceete 0 
10 

Complete 0 
10 

0 
+ 

0 
+ 

0 
0 

+ 
+ 

+ 
+ 

0 
0 

*Oceans hemagglutination negative 
+ means hemagglutination observed 

Positive tests for infectious material were obtained in all experiments in 

whichviruswas addedtothe ppwation,eventhou&the prepara~ionand 

virus were subjected to DNAase and RNAase treatment (Rows g-12). Infectivity 

was also observed in the 10 minute incubated sanples containing the preparation 

treatedwith DNAase (Rows 2and4)but notinthe zerotlme controls (Rows 

1 and 3). The appearance of infectious material in the incubated prepration 

blank(Row2)couldbe duetothe crude preparation containing sm ofthe 

required substrate nucleotide tri@osphates, particularly since the pellet 

was not washed. However, when the preparation was subjected to RMase action 

all ability to produce infectious material ~8s lost (Rows 5-8). 

In another experiment with twice the usual smoullt of enzyme prepwation, 

a serial dilution was performed on samples of the incubation mixture containing 
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complete media and prepration A taken at zero time aud after 10 minutes. 

These diluted samgiles were inoculated iuto tissue cultures and after four days 

tested for henqglutiuation as above. The results indicatedthatthetiter of 

infectiousmeterlalwas hiefier iuthe incubated se@.e than Inthe zero time 

control, indicating an Increase iu the Infectious material as a function of 

incubation in the complete system. 

The infectious nmterial fouud after the ten miuute incubation of prepara- 

tion A and the comrplete system was identified as Influenza virus by the 

hemsgglutiuation inhibition test using specific hypzrimuue rabbit sera. 

DISCUSSION 

The observation that infectious material was preseut after incubation of 

grepratlon A could be ex@ained in a mmiber of ways. Among the possibilities 

are: (1) that preparation A contained virus; (2) that preparation A contained 

inactive infectious material that became activated after incubation for 10 

miuutes, and (3) that viable infectious material was synthesized during 

the incubation. 

!Fhat there was no gross contamiuat1on of the preparation with intact 

virus was indicated by the resistance of virus to RI?Aase action, as seen in 

the experiments with preparation C, and the sensitivity of prepration B to 

RN&se action. At present we cannot exclude l&e possibility that the prepra- 

tion might contain infectious viral RN& especiaUy since we have seen some 

infectivity at zero time when larger amounts of prepamtion A are used. In 

fact, if RNA-primed RNA synthesis were to occur, one would expect the presence 

0fviralRNA inthe preparstionwhichwouldserveasthe templates. Experimentr 

have been performed in this laboratory using these seme preparations but 

nbsasuringthe incorporation ofGT.P-8~Cl4 intonucleic acid inthe camplete 

system instead of measuring infectivity. In these experiments RNAase treat- 

ment Inhibited the incorporation of GTPd4 into nucleic acid. A detailed 

report on these experimeuts is in preparation. 

SW results, I.e., demonstration of infectious materiel after the 

ten minute incubation with the com@ete system, have been obtained with a 
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prepsration obtained from Newcastlets Disease virus - infected chick embryonic 

fibrobl8sts. 

The appesrance of -se-sensitive infectious material after incub8tian 

oftbe case-treeted~eparetionobtainedframinfluenzavirue infectedcelf 

kidney cells ~8s observed. This pbenOmena could be explained in at least two 

ways: (1) the wmmsking of potenti8Uy infectious m8teri8l in the prqxmtion, 

or (2) the synthesis of infectious material during the inahtion. 
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