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Abstracts

Confluent AGMK cells were infected by large plaque SV40 virus. Levels of DNA
polymeras (a and 8) 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 3. The low level of endonuclease
activity which might cut SV40 DNA I at one site was observed in the DNA polym-
erase-@ whereas high but nonspecific endonuclease activities were found in the DNA

polymerase-§.
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Fig. 1. Kinetics of the DNA-polymerase reactions. The enzyme preparation usel
had been chromatographed on DEAE-cellulosz column and further purified
by glycerol gradient sedimentation. The activity of DNA polymerase was
measured by the incorporation of (H*JATTP into an acid-insoluble products
as described in Materials and Methods.
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Fig. 2a. DEAE-cellulose column chromat-
ography of nulear DNA polymerase
from the AGMK cells. Nuclear fracti-
ons were prepared as in 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 (2ml/) 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-

o
_O/I

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.

DNAZKERS HTRE HE Aste
S ek, 2, SV40 uhols 29 HEgel
o FHD DNAZKE L whs A @

o ge

< Miig=e] 53 DNAGEEERY &
TFEE R 2 HiEdA 71E3 HiEga
WEsta k. o DNAGRKERE &
TES E#o= nud 5¥Ee] & DNASE
HEES (8.58) 8} 4hFhbe] AL FEHE(3.29)
g Frkxl EEE bR e (Figs.
2b, 3b) DEAE-cellulose zr#afifige] o
o] et F—% dFAF=d4

1
%



140

KOR. JOUR. MICROBIOL.

13-30%GLYCEROL GRADIENT

W cPm 388
2,000
1,500
*rma
1,000 8C0
600
NHS
Oo-0 c‘4
500, 400
209
10

] 30
FRACTIONS

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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Fig. 38b. Glycerol density gradient profiles of
nuclear DNA polymearse from the main
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 molectlar weight DNA polymerase
was not observad in cytoplasm fractions.

F(8.48)nk EERH givi(Figs. 4b,5b). =
gk SV40 nlold] 27k REfslx] oL BS

o] DNAGKEF= & HiEEY, 5 TE



Sept., 1976) Kang; DNA-Polymerases induced by SV40 141

o] A& EEF(B.20)7F FHRIA FEstm
SFES] & EERG.s)E AY EEYE £
e e mEEE Jeti 2 gl (Fig.2b).
ofell Wksled SV40 whele] 27t R Al
£ s HBEERSY A% 25 5F
8ol ¥ BHEs %o FHEE U EF5Y &
FE A& BFEv AdEA &2 M
3 2 —ET ¥ EEEE Jehigc
(Figs. 2b, 3b, 4b, 5b).

ol sk HEE B A olv H,E
# ulel o] (Chang et al.,, 1972b, 1973;
Chiu et al., 1972) &HFEo] A& BEEe
EHEE MaRe 7% B+ Bfgol
M £iFEE B3l —Esivbe AE ok
Al &1’k Aelvh. el 3n SV40 zhde] 9
3t oFEe] & DNAGKEZEY EHEY
7t 15 MY DNA&RK v SV40u}
ol & HHY DNAGRKA HFEe € B
F7F G ok A& s REd
A5 5= # 2] polyoma uje]e] 29 4
=z 72qg Fol = FFRo|] £ DNAGRKER
of EEE Tl AL BREcS HF
3] Frkatee At4de] B S gl oh(Nérkh-
ammar et al., 1976). °| & T A=

& DNAGKEE RS ikl St WHREE
B SFEo] & DNAGKER =& E
o BEE REsY F1Ee] A& DNARZ
WEFZ @i e 71 (Hecht, 1973a)3
Ml 4fEEd =ebA 5 @& DNAG
KEERS Arold] HHAHEN] dejtrle &
471 sl gl ek (Hecht, 1973b). od2)7k=] B
&l ammonium sulfatey} NaClE 4 FEo|
% BEFEd EEY &, glycerol gradient®

TFES 0T #R STESY Bl A
o% At el a disulfide bondsE phim
3= B N-ethylmaleimide (NEM)¢] &
Bl Tobx EEE EEEA i o
g wlmEly] Ak Ao HE FER9
NEM$ Ae[3 & 249 ZHEF 280
(Fig. 6). ZrTF&el & EFE7F NEM3 =4
A4 BUEske BERENES HEE sk
ojol g A= HTEe] & DNAGKE

*—x low MW nuclear DN palymerase-p (- SV40)
6—>5 low MW nucienr DNA polymarase-n (+5v40)
a-—a Kigh MW nucledr DNA polymerase- « {+SV40)
— nughMWnuclwv DNA palymerase- oL (-SV40)

NN

80

DNa polymerase activity(%)

\
” N

02 T3

NEM{mM)

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 colurnn, 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. Characteristics of DNA polymerases from the SV40 virus infected or uninfected

AGMK cells.

SV 40
Virus
Infection

DNA-polymerase M.W.

NEM Sensitivity

pH Enzyme  Salt effect on
optimal Induction activity (50mM)

No Nuclsar DNA

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

polymerase-3 3-48 not very sensitive 8.5 Activation
No Nucleoplasmic

DNA polymerase-a 6-75  very sensitive — —
No Cytoplasmic DNA

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

polymerase-a 7-85 very sensitive 8.5 Yes Inhibition
Yes Nuclear DNA

polymerase-3 3-45 not very sensitive 8.5 No Activation
Yes Nucleoplasmic DNA

polymerase-a 7-85 very sensitive — Yes —
Yes Cytoplasmic DNA

polymerase-a 7-85 very sensitive 8 Yes Inhibition
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Fig. 9. Endonuclease assay of nuclear DNA
L4000 polymeruse-a. Products were prepared as
deseribed in Fig. 8 and analysed on alka-
line sucrose gradient (pH 12.5) centrifug-
ation. 19% conversion products was sedi-
mented as 18s on alkaline sucrose gradient.
This result suggent that the endonuclease
145 might cut at one site on SV40-DNA-L
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Fig. 8. Endonuclzasz assay of nuclear DNA polymerasz-x. 2ug of DNA polymerase was
incubated for 60 min at 37°C in a 0.2m/ mixture containing 25mM Tris-HC1 (pH 8.0),
0.02M MgCl,, and 2ug of circular superhelical H®-SV4) 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 19% of SV 40 DNA-I (21s) was converted to 16s products after treatment
of DNA polymerase. This convearsion was due to presense of endonuclease activity which
might cut at one or more sites in singls strand of SV40 DNA T (21s).
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4) DNA&ZKESR 3l endonuclease {EILEE AT & 45 T 8o = DNA %R B = A o}
X % {9 DNA strand® % endonuclease jHfko] glglch, =3z STEe] AL AirE Hygry
#+ endonuclease iEiEE& EESHA A3 glo] Mgt DNAfE 4 DNAGHIE tafFsE A2 &
B2 ste DNAMBH S S $3et9 45 FE0] & DNAAKES ) Bixe DNAg#) pasiste Ao

= AR
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