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SHORT CONTMUNICATIOl\!

INFECTION OF BROiVIODEOXYURIDINE RESISTANT HELA
CELLS \\11TH SV40INFECTIOUS DNA

TAKASH1 1< URIAJURA and AKIKO HIRANO

\'irus Laboratory, Osaka Prefectural Institute of Public Health, Naknmichi, Higashinari-ku,
Osaka

(Received December 7,1970)

After. infection of animal cells \\, ith animal

viruses, certain enzyme activities are induced or
enhan. ed (Kit and Dubbs, 1969).

For instance after infection of permissive or
host cells \\, it 11 S\140Ilon permissive VITUS

dCi\JP deaminase, thymidine kinase, DNA
polymer ase and thymidylate 1<1nase are induccd
(1<it, 1967). On polyoma \, irus infection, the
induced thymidine 1<1nase activity, is not coded
by viral genome and is of cell o1'igin (Basilico
or ,I. , 1969). R, .,"tly, 1<1t .t a1. (1970. ) al^,
clarified the origin of human adenovirus type 5
Induced thymidine 1<1nase activity using bro-
modeoxyuridine (BudR) resistant HeLa S3
cell^ (H, LaBU 25) a"d f. und that it w, * us. of
cell origin.

This paper describes studies on thymidine
kinase activit\, in HeLaBU 25 cells infected
\\. ith S\; 40 infectious DNA. Human cells are

usually inuclT less sensitive to infection \\, ith
S\740 \, irus than monke\, cclls but are suscepti-
ble to infection \\ ith S\; 40 infectious DNA

(Sw. dry at a1. , 1969; 1<1t ,t a1. , 1970"). In-
fectious DNA was prepared as described else-
wh, re (Kit at a1. , 1968) using PAS-phon. I-
extraction and nitrocellulose column chromato-

graphy. The BudR resistant HeLa S cell
line, HeLaBU 25, \\. as established and kindly
supplied by Dr. Saul Kit of Baylor College of
Aledicine, Houston, Texas (Kit at a1. , 1966).
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The procedure for infection \\, itIT infectious
DNA w, ^ nest"Ib"d by 1<it at a1. (1968). A^
already rep. rt. d by 1<1t .t a1. (1968), S\' 40
DNA is about 0.01-0.001 times as infectious

as Intact virus on C\'-I cells. There are

technical limitations to obtaining a sufficient
Input multiplicity of infection. Under our ex-
perlmental conditions, 3'1 of BudR resistant
HeLa cell^ (HeL"BU 25) I"forted with SV 40
DNA at an input nitiltiplicity of 0.1 showed
S\' 40 specific intranuclear T-antigen (Table I).

\\'e used two methods to test thymidine
kinase activity after infection of HeLaBU 25
cells \\. ith S\; 40 infectious DNA. One

method \\. as to measure 3H-thvniidine (3H-dT)
Incorporation Into D\A in the presence or
absence of ITypoxanthine (10~' A1), aminoptcrin
(10~' xi) and glycine (10~' \I). 'These drugs
were used to enhance 'H-dT incorporation by
inhibiting thymidylate svnthctase (Littlefield,
1965). Table 2 shows the results of this type
of experiment. Appal'ci\tly S\140 infection
did not induce thymidine kinase and 'H-dT
incorporation \\, as some\\. hat less in S\140 in-
itcted cells than in control cells. Table 3

shows the growth of S\: 40 \, irus in HeLaBU
25 cells after infectioil \\. itIT S\; 40 D\A.

Since S\: 40 can gro\\, in HeLaBU 25 cells as
in ,th, " human colts (Kit at a1. , 1970"), if S\, 40
induces thymidine kinase, more 'H-dT should
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be incorporated into the DNA of S\; 40 in-
fected cells than into that of noninfected cells

The other method used \\, as titration of the

infectious \, irus in the presence and absence of
BudR (25 ,I, gj'inI). Since HeLaBU 25 cells

TABLE I. Inch, ctt'0" of inti'anucleni' T-drill:gen
in He LOB U25 cells infected 2,1117 S PIO DNA

Hours after
infection

24

48

72

The PI DCed"I'e 101' 1'141ecti'on is desci','bed In the
legend of table 4. The Inpitt 71,141t, >!, t, ty of Infection
tons O. IPPU/cell. at errc/, trite, T-nittige" POS, 'tire
cells reel'e menstti'ed In 2 o1' 3 cultwi'es and nom-in-

Iected cult", e$. FDi T-antil!err assoJ, , the ind, }ect jin-
"lit"DIMoi esce"I tech"IC was employed Ms, "g turnoi'
bedi','"g hamstei sell, "I and anti-h0, ,1stei -gall, "log/0-
6,411" I'd 6611 sell, ",

T-antigeiT POSi- % of T-antigen
positive cellstjve!total

1.421,500
3.04511500
3.333/1000

can not grow in the presence of hypoxanthine,
aminopterin and glycine, it is evident that they
must be deficient in thymidine kinase activity.
it SV 40 induces thymidine kinase in these
cells, BudR should be incorporated into DNA
and progeny S\; 40 which incorporate BudR
should be killed on exposure to visible light.
The results of this type of experiment are shown
in Table 4. Apparently there is no difference
between the virus yields with and without
BudR.

In this type of experiment, there are several
possible combinations of host calls and S\140
virus or DNA. The system we employed

TABLE 2. Incoi'poi. atto" of 3H-dT Into DNA
in the piese"ce and absence of hypoxonthzhe
(H), anlaitopte, .an (A) and g/j, cine (G)

Group
No

Infection
\^ith SV+O

DNA"

2

3

+

Addition
of HAG"

TABLE 3. Grotcth of SP40 cal'Ms tit HeLa
B U25 after Infectz'on of these cells teath SL'40
titlectious DNH

a Input multiplicity of 0.1 PFUjcell
b H}, poxanthinc (10~'iVl), Aminopterin (10~5M),

Gly. me (10~'M)
c Average of two cultures

The final conceitti'at, 'on of tin, ,,!I'd^^e toos 5. "cj, ,,/
and I"gj",/. Sete"tj, -flue 1101/1s tiltei' I'M/ecti'on, cells
reele collected and excess I'ce-cold 596 TCA runs ad-
ofed. Tile initt"I'e tons centi'1/11ged and the pellet coos
funshed thiee ti}, Ies 501'th I'ce-cold 5% TCA. The, ,
1.0 in/ of 0.5 N pel chioi, 'c tici'd tons added ond the
mixiwi'e cons heated at 700 101 30 ?, 11n. The nun"I'e
reus centi ill, ged und the I adjbnctibi'tv I'M the stipei"a-
tnnt tons ?"ens"led in a Beckm0" 1141, I'd sc!'"c, '/lull'on
countei

+

+

aH-dT incorporated
into DNA

(Average cpm!
culture")

3.9 x 104

6.2 x 104

5. 0 x 104

8.7 XI04

Hours after Infection

1.5

45

92

+

+

Confine"t ,"DMD!@yeis of HeLnBU25 cells (2 OS
Desse/s) reel'e lifected colth SP40litject, '0"s DNA us-
I'Mg DEAF-dextrn" (ling/?, 11) at tin IMPttt 7,1111t!>11t, Iy
of 0.2 PFUjce/!. At the t!'mes litd!bated lit the table,
cult"I. es reere nose". Beloi'e t, 'tint, on o1 "I'Ms, they
reel'e thatued and son, 'cated at 10hc 101' 371,171. lit-
Iecti'ous urus ,'" the $071ip/es zoos assnJ, ed usi"g glee"
monkey A1'd"ej, cell 7110"o1nyei's

350

pfujculture

o

2. 0 x 101

3.2 x 103

TABLE 4. Pal. us yz'e/d z'it He LOB U25 cells tit
the PI. esence and absence of B UdR (25/1gjm/)
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BudR (251, gym!)

+

Culttties of HeLaBU25 cells 1712 OS. bottles ree, .e
injected 5011/1 SP40 infectious DNA using DEAE-
dextin, I at an IMPttt 711"tr>/it, Iy of O. ipFU/cell. Cells
fuel'e hn, "ested 70 A1 nite, ' infect, 'on. Cultuies fuel'e
nose, I and thatued once and soni'cated at 10hc for
foe 7111'"wtes. F1aqi, e ussoy Eons done on A'I'"Iai'y gi'eel,
monkey kidney cell culttti. es. One howl of tel' linerti'on,
ito Infectious oil'"s rea$ found by pinque assay

FFU!culture

I. 2 x 104

2.3 x 104



seems the best since the thymidine kinase-less
green monkey kidney, cell line is not available
and human cells are much less sensitive to

S\140 \, irus. Hatanaka and Dulbecc0 (1967)
reported on S\' 40 specific thymidine kinase.
Their results may be explained in two \\, ays.
One is that genetic information for thymidine
kinase is present in the \, It al genome, and the
other is that the second gene locus for thymi-
dine kinase in the I\OSt cell chromosome is

derepressed. 1<1t at a1 (1970b) reported that
induction of thymidine kinase occurs in cells
infected \\, ith S\; 40 \, irus strain \\, hich was

rescued from BudR resistant S\; 40-tl. ans-
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