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Characterizations of DNA-Polymerases Induced by SV40

Virus Infection of African Green Monkey Kidney Cells (AGMK).
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Abstracts

Confluent AGMK cells were infected by large plaque SV40 virus. Levels of DNA
polymeras (a and §) were measured in the cytoplasm and the cell nucleus. The
activities of DNA polymerase-a which found in both the cell nucleus and the cyto-
plasm were increased approximately eight folds at 48 hours after infection of
SV40 virus. Only insignificant but constant amounts of DNA polymerase-3 were
found either in the nucleus of the SV40 infected cell or of the uninfected cell. The
characteristics of the SV40 virus induced DNA polymerases were compared with
that of the uninfected cellular DNA polymerase in regard of the effects of pH, salt
concentration, NEM concentration and temperature on those enzyme activities. No
differential effect was found between both enzymes. Endonuclease activities were
examined in the purified DNA polymerase-a and 8. The low level of endonuclease
activity which might cut SV40 DNA I at one site was observed in the DNA polym-
erase-a whereas high but nonspecific endonuclease activities were found in the DNA

polymerase-f.
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Fig. 1. Kinetics of the DNA-polymerase reactions. The enzyme preparation used
had been chromatographed on DEAE-celluloss column and further purified
by glycerol gradient sedimentation. The activity of DNA polymerass was
measured by the incorporation of (H*3dTTP into an acid-insoluble products
as described in Materials and Methods.

- L]
HoCPM . °
5,000
3,000 /
1,000
10 30 50 70 90 110

DNA&RKEES HikEe WEs & B
ol A 175k et

o gel DNAGKEES 7 #3d
SV40 wpelela R F A Frid =&
DNAGHKE#S HmHES Kot MiRE
moo v yEEslel gt & whold
£ Aq 1R Ao Ml FHet
o BEHST BRESSLE SHT F QL
g7e] DNA AREERe2Ye 500
DNA&GKEHE A B wydA 7<=
AXY At EHEE WES A ¥
Mo BIXMEEY IEEEE RES 48F5H
A A A Eokew A B HEE
¢} DNAGREFS] EikE »o 9 7~8fF
ok, MREHS BEE R 485
ol A £ ofF st &g melx, T {2
= EHES EHE o Ak vk SV40
alol 8] 271 FH#a DNAFHKE K€ EHE
AR A ARES YiEste] HEfsHl ot

DNA&KES#ES Eelol =3t A 25
L Zu)3 DNA&RKEEE-S DEAE-cellu-
lose columnel] ¥-i. F=zkAl7] ¥ 0.02M
—0.5M KPO,, 2mM ﬁ-mercaptoethanol,

INCUBATION TIME (min}

pH 7.2 2588 gradient24 DNAEGH
WHEES pEEREd STES WEsdo
(Figs. 2,3,4,5). 2.¥ 2a,3a,4a¢} 5at= DNA
LEEEe] DEAE-cellulese  #z#uffigel] A
W= o] Je& profileEel™ ¥ 2b,3b,
4bg} 5bi 7 AziifEal A 2 DNAFIK
RS MY ka4 21 EE ul 3] &
R STES WEsty] $sked glycerol
gradient® 3} 7+ A7l profile Eo]c}. DEAE-
celluloses) 4 jEEE= £ Rkt ¥ 2ash
3ael| A JERE wkel Zro] BiT4rel DNAG
KE-FEE 0.12M~0.17M KPO.(pH 7.2)
oA s el el MR #oel
DNA&RKEEHE 0.14~0.16M KPO, (pH
7.2)ell A ks 9 ok (Figs. 4a,5a). o] #5R
A mw oA MREHS S DNAG
RiEF o] s = S50 BEdE &
R gl ot R A2 KBy Hela ff
ol A BERE, il FEskd A 0.02M
KPO, (pH 7.2) {&#:F A+ DEAE-cell-
ulose Zeifafsififon FfE=A @¥& AKEER
(Weissbach et al 1971)7} Q<o B
A e BRE A g Beldrh oot 2



Sept., 1976] Kang; DNA-Polymerases induced by SV40 139

DEAE-CELLULOSE KPO4 ( pH7.2)
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Fig. 2a. DEAE-cellulose column chromat-
ography of nulear DNA polymerase
from the AGMK cells. Nuclear fracti-
ons were prepared asin the Materials
and Methods, adsorbed on a DEAE-
cellulose column, and eluted with a
linear, 0.02to 0.5M KPO, gradient(pH
7.2). Fifty microliter aliquots of each
fractions (2m/) were assayed for DNA
nolymerase activity.
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Fig. 4a. DEAE-cellulose column chromatog-
raphy of cytoplasmic DNA polymerase
from the AGMK cells.
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Fig. 3a. DEAE-cellulose column chromat-
ography of nuclear DNA polymerase
from the SV 40 virus infected AGMK

cells.
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Fig. 5a. DEAE-cellulose column chromatog-
raphy of cytoplasmic DNA prlymerase
from the SV40 virus infected AGMK
cells. Cytoplasmic fractions were prep-
ared as in the Materials and Methods and
chromatographed as Figs. 2a and 3a.
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Fig. 2b. Glycerol density gradient profiles of

nulear DNA polymerase from the main
activity of DNA polymerase fractions of
Fig. 2a. The major activity of DNA
polymerase was low molecular weight but

high molecular DNA polymerase was ins-
ignificant.
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Fig. 4b. Glycerol density gradient profiles of
cytoplasmic DNA polymerase from the
main activity of DNA polymerase fractions
of Fig. 4a. Only high mohewlar weight
DNA polymerasly was found.
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activity of DNA polymerase. High molecu-
lar weight DNA polymerase was induced
many fold by SV40 infection. But low
molecular weight DNA polymerese was
rather constant after SV40 virus infection.
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Fig. 5b. Glycerol density gradient profiles of
cytoplasmic DNA polymerase from the
main activity of DNA polymerase fractions
of Fig. 5a. High molewlar weight DNA
polymerase was induced by SV40 infection.

The low molecular weight DNA polyrperase
was not observed in cytoplasm fractions.
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Fig. 6. Response of high and low molecular
DNA polymerases to concentration of N-
ethylmaleimide (NEM). DNA polymerases
were prepared as described in Materials
and Methods, passed through a preparative
DEAE-cellulose column, centrifuged and
assayed in standard conditions for 60min
at 37°C. The enzyme activity in standard
conditions without NEM was considered
as 100%.
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Fig. 7. Effects of NaCl concentrations on the
activity of DNA polymerases. Low mole-
cular weight DNA polym:rases were acti-
vated but high molecular weight DNA
polypmerase was inactivated.
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Table 1.
AGMK cells.

‘Vol. 14, No. 3

Characteristics of DNA polymerases from the SV40 virus infected or uninfected

SV 40
Virus
Infection

DNA-polymerase M.W.

NEM Sensitivity opI;H Enzyme

Salt effect on
imal Induction activity(50mM)

No Nuclear DNA

polymerase-a 7-85 very sensitive 8.5 —_
No Nuclear DNA

polymerase-3 3-4S not very sensitive 8.5 Activation
No Nucleoplasmic

DNA polymerase-a 6-7S  very sensitive — —
No Cytoplasmic DNA

polymerase-a 7-85 very sensitive 8 Inhibition
Yes Nuclear DNA

polymerase-a 7-8S very sensitive 8.5 Yes Inhibition
Yes Nuclear DNA

polymerase-3 3-4S no: very sensitive 8.5 No Activation
Yes Nucleoplasmic DNA

polymerase-a 7-8S very sensitive — Yes —
Yes Cytoplasmic DNA

polymerase-a 7-83 very sensitive 8 Yes Inhibition

—;not checked
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Fig. 9. Endonuclease assay of nuclear DNA
100! polymeruse-@. Products were prepared as
!68347 deseribed in Fig. 8 and analysed on alka-
° line sucrose gradient (pH 12.5) centrifug-
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mented as 18s on alkaline sucrose gradient.
This result suggent that the endonuclease
148 might cut at one site on SV40-DNA-L
10 20 30 40
FRACTIONS

Fig. 8. Endonuclease assay of nuclear DNA polymerass-a. 2ug of DNA polymerase was
incubated for 60 min at 37°C in a 0.2m/ mixture containing 25mM Tris-HCl (pH 8.0),
0.02M MgCl,, and 2ug of circular superhelical H®-SV40 DNA I (8,000 cpm). The mixture
was layered on 5m/ gradient of 5 to 20% sucrose (pH 7.5) containing 1.0M NaCl,
0.001M EDTA, and 0.01M Tris-HCl. Conditions of centrifuzation were described in Materials
and Methods. About 199% of SV 40 DNA-I (21s) was converted to 16s products after treatment
of DNA polymerase. This convarsion was due to presense of endonuclease activity which
might cut at one or more sites in single strand of SV40 DNA 1 (21s).
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EHRIT HEst e Aoz QA

3) TRl & DNAGWEIRS »TEel A& DNA ARER ks Hfgsl 2 NEMd =g
e vhEa, EHe] M) WY HiEECT AR EREE BRE ebideh a2l BmRES 8
< RET FAE HFE] £ BRI TR A2 2429 fHiifte] deivkx ggeh. HE &R
A F DNASGHE#RE A2 o2 BHEL A& A4t
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4) DNA&HEESR] 9lo] endonuclease HIEEE HIEs & ER 5 Tide]l & DNAAKEE
T g /E9 DNA strandE EZX endonuclease iHike] Qgivh. 28 HFEe] 2 4%
%% endonuclease jfit:-& HERSHA ZFR L glo] BE3 DNA(ZES 4 DNAGME fBFstE A
¥z v DNAEHE S-S F2std 5FEe] € DNAGREES T K2 DNAKEHH [i@se
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