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An increase in the activities of the enspes involved in the synthesis 

of DNA after infection of cells vith various viruses has been described 

(Green and Pina, 1962: Uagee, 1962; McAuelan and Joklik, 1962; Kit and 

Dubbs, 1963; Nohara and Kaplan, 1963). The present aoaunication 

shows that after infection with pseudorabies (Pr) virus of rabbit 

kidney (IX) cells in the stationary phase of growth there is an 

increase in the activity of these enzyneu curd that the thYuidine 

nonophosphate (THP) kinase in the infected cells differs fron the 

ensyne performing the sane function in noninfected cells. 

Cells were grown in Karle's saline containing 0.5% lactalbunin 

hydrolysate and 5% bovine seruu and were infected as described pre- 

viously 0caplan, 1957). Five hours after inoculation the cultures 

were uashed with buffered isotonic eucroee and were collected by 

scraping thea into a solution of sucrose (0.25 M) containing O.od, H 

KC1 and 0.05 R Trio pR 7.8. The cells were sonicated and centrifuged 

at 18,000 g for 30 dnutes and the supernatant fluid (ensyne prepara- 

tion) was used in all of the in vitro experinents. -- 

Table I shows that the ability of infected stationary phase cell6 

to incorporate thymidine-Ii3 in vivo increases by approximately one A- 
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TABLE I 

Thymidine Incorporation into DNA in Vito rod im Vitro -- -- 

Phase of Cell Growth 

Noninfected 1.8 5.0 
stationary 

Infected 51.0 412.0 

Legarithaic Noninfected 27.5 37.5 

The reaction mixture (1.5 il) contained 10 poles H&l 

dOlIP, lompmolee dCHP, lOwmolesthymidine, 25OmDNA (aal& epem), 
2.5 pc thymiaine-Ii3 md 1 ag cell extract protein. After 2 hour6 of 
incubation at 3?, the reaction wae #stopped by the addition of per- 
chloric acid @CA) (0.5 N). Carrier Mu (500 pg) was added to the 
tubes and the precipitate warn whea 4 time6 before 4drolysis in 
1 ml of 0.5 N PCA at 70° for one hour. An aliquot of 0.2 ml of the 
4drolyzate na transferred to 10 ml of a toluene-alcohol solution 
(containing 0.n 2&diphenyloxaeole and 0.03$ l,kbia-2(5phenyl- 
oxanolyl)-bensene) and the radioactivlty use meamwed with a Packard 
aointillatlon epectrolleter. (b) In viro: 0.2 pc thymidined wan 
added to each culturi, and after Ge-%ir of incubation at 37.. the 
cell6 uero harveated and incorporation into DNA uaa eotirtod aa above. 

hyndredfold 4 5 hours after infection and 5.6 comparable to that of 

noninfected logarithmically growing cells. However, the ability of 

the enzyme prepntiona from infected atatioay me cell6 and non- 

infected lo~ithmically growing cella to inoorporafe t-dine differ6 

by a factor of 10. The poadbility ama cowsidered that thio diffuence 

may result from a difference in the them&ability of the tuo enzyme 

preparations, and the next experimentdxwethatthi6 ia indeed the 

case. Fig. 1 ahowe that the ability of extracta from infected cells 

to incorporate thymidine decreases 4 approximately ti after 1 honr 

of preincubation at 37.. Extract8 from noninfected cell.6 lo8e their 

ability to incorperate thymidine-R3 much more rapidly. The relative 

them&ability of the enzyme preparation from iafected cells ie net 
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due to the presence in tbie preparation of protective aub&aucea, 

since it ie not affected by a tonfold dilution with buffered isotonic 

sucrose nor by dialysis against 0.05 H Trie (pE 7.8) + 0.001 H 

mercaptoethaaol for 20 hours at 4@. 
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Ability of extracts from infeated and noninfected cells Figure 1. 
to incorporate thymidine43 after proincubation at 37.. 

The difference in therrrostabilitj between the abilitiw of 

the enqme preparations fro8 infected and noninfected celle to in- 

COXTCDrate t-dine-E3 into D?U i8 due (in part, at leant) to the 

differonco betmu the !fHP kinaaea fro8 tke two q&u. Table II &owe 

that proincubation for 30 mitwtee at 37 ha6 little effect on the rcti- 

vitr of thymidine kinase in either preparation; the activity of !CHP 

kinaee, however, ie reduced by 9086 in extracts of noninfected cello but 

ie ouly eli&tly affected in extract0 from infected oelle. We hare aot 

been able to stabilize the TMP kiaaee from noainfeeted celle by the 

addition of TMP (Bojarski and Hiatt, 1960). Horooter, aa can be expected 

frem the incorporation atudiee described above, TI(p kinaee activity from 

the infected oelle ie net affected by dilIation or by dialysis. 
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TABLE IS 

Effect of preincubation on the Activity of Thymidime 

and Tl@ Kiuasee in Infected pad Ibninfected Cell8 

Distribution of radioactivity 

Extract Treatment 
TiTine ET %F 

&me 13 58 a 
Infected 

Preincubated 12 67 2l 

Hone 48 45 7 
Noninfected 

Preincubated 68 32 < 0.5 

Extracts were preincubated for 30 minute8 at 37O. The reaction mixture 
(0.75 ml) contained 5 pmolea 

TV1 ' 
10 vmelem ATP, SC pmolea Trim pK 7.8, 

5.75 -lea t-dine, 5 pe H -dyddbe, 1.5 mg eel1 extract protein. 
The reaction uaa &opped after incubation for 30 minutes at 37. by addin& 
0.03 ml 5 H PCA. The protein precipitate was removed by centrifugation. 
The supernatant was put on paper and chrortogra@md uith an ieobutyric 
acidynia-EDNA solution (Krebs and Hem, 1953). The paper watt p~ood 
throu~ a paper &rip couater aad the amount of radioactiritj associated 
with each compound we4 determined. 

Infeation of bacteria with ‘T2 bacteriophage haa been ahown previously 

to came the formation of deoxyribonuuleotide kinaees (Be110 et al., 1961; -a 

Beeeman and Belle, l%l), as well ae a IMA pelperaae (Apodiu end Korn- 

berg, 1%2), with properties quite di8tinct from those formed in norMl 

bacteria. The reaulte in this paper indicate ala0 that the RIP kiname 

in Pr rirua-infected SK cella ia different from the enripe performing 

the same function in noninfeated cells. 
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