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1.0 Fig. 2

Kinetics of DNA excision-repair of UV-

induced damage in Hel.a cells infected by
HSV-1

The data from Fig. 1 are plotted in terms of

' F value (asbolute fraction of duplex DNA)
A at different times post-irradiation.
Abscissa: time post-irradiation (min). Ordi-

NG / nate: F.
0.5 \\' ’,-: lr())iz)ié;’lg‘infgision rate (0 }0{30 min):
I S _‘_‘____’,._4—"——-—' -0.0084 F/min (mock-infected)
%\ﬁ“*‘ L ~0.0043 F/min (2 hr p. i.)
1 Ll 0 -0.0040 F/min (3 hr p.i.)
o—"" ~0.0045 F/min (5 hr p. i.)
Gap-filling rate (60 to 120 min):
J +0.0026 F/min (mock-infected)
+0.0006 F/min (2 hr p. i.)
i +0.0007 F/min (3 hr p.i.)
+0.0025 F/min (5 hr p. i)

° 30 60 90 120
the particular sample), it becomes clear that all samples accumulate about the
same number of DNA breaks after UV-irradiation (see legend to Fig. 1). Thus, it
appears that infection with HSV-1 does not increase the accumulation of DNA
breaks due to UV-irradiation and actually, it seems that accumulation of such
UV-induced DNA breaks was slowed down in the infected samples. Also the
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Fig. 3
Kinetics of UV-induced DNA breaks accu-
mulation in Hel.a cells infected by HSV-1
Cells infected with HSV-1 for different
times were irradiated with UV-light and
incubated with repair inhibitors (20umol/]
ara-C + 2 mmol/l HU) to allow accumula-
tion of DNA breaks.
(®) mock-infected: (x) 2 hr p.i.; (O) 3 hr 501
p.i(6)Shrp.i.
Abscissa: time post-irradiation (min). Ordi-
nate: % of duplex DNA of unirradiated
control.
Maximum number of UV-induced DNA
breaks/10 daltons:
4.4 (mock-infected)
50(2 hrp.i) i
49 (3 hrp.i) _ . 'l
4.1 (5 hr p. i) ° 30 60 90 120
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Fig. 5

Kinetics of UV-induced DNA breaks accu-
mulation in the presence of aphidicolin in

HelLa cells infected by HSV-1
Cells infected with HSV-1 for different
times were irradiated with UV-light and
incubated with Sug/ml aphidicolin for dif-
ferent times post-irradiation to allow the
accumulation of breaks.
(®) mock-infected: (X) 2 hr p.i.: (2) 3 hr
p.ic () Shrp i
Abscissa: time post-irradiation (min). Ordi-
nate: % of duplex DNA of unirradiated
control.
Maximum number of UV-induced DNA
breaks/10° daltons:
4.57 (mock-infected)
4.80 (2 hr p. i)
500 (3 hrp.i)
428 (S hrp.i)

iradiation) were slower in the infected samples as it was also the case for the rate
of DNA damage recovery (60 to 120 min post-irradiation). Experiments perfor-
med with L cells incubated in the presence of DNA repair inhibitors (ara-
C + HU) showed that the final number of UV-induced breaks accumulated
under such conditions was very much the same for both infected and uninfected
samples. However, the infected samples (particularly those at 3 hr p. i.) showed

Fig. 6
Kinetics of UV-induced DNA breaks accu-
mulation in the presence of aphidicolin in

Hel.a cells infected by HSV-1

The data from Fig. 5 are plotted in terms of
Fvalue (absolute fraction of duplex DNA)
at different times post-irradiation.
Abscissa: time post-irradiation (min). Ordi-
nate: F.
Initial incision rate (0 to 15 min):
-(.018 F/min (mock-infected)
-0.016 F/min (2 hr p. i.)
-0.020 F/min (3 hr p. i.)
~0.023 F/min (5 hr p.i.)
Long-term incision rate (0 to 60 min):
-(.0087 F/min (mock-infected)
-(0,0063 F/min (2 hr p. i)
~(,0062 F/min (3 hr p. i)
-(.0068 F/min (5 hr p.i.)
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Highly accurate. reproducible and easy-to-handie techniques for the assay of
DNA damage. like the fluorescent assay described in the present and previous
studies (Kanter and Schwartz, 1982: Aranda-Anzaldo. 1992a). could speed up
our understanding of the kinetics of typical DNA excision-repair. However. to
undertake an extensive analvsis of such a process from the kinetic point of view
is beyond the scope of the present study. Nevertheless, the experiments
performed with HSV-1-infected cells subjected to UV-irradiation show that the
inital rate of incision seems 1o be slower in infected cells when compared with
non-infected cells. This suggests that the viral infection is not inducing or
stimulating an endonuclease activity associated with the normal process of
excision-repair. These experiments also point towards a partial and temporal
inhibition of the gap-filling steps of DNA excision-repair. as a potential origin for
the extra number of single-stranded breaks observed in the DNA of non-
irradiated HSV-1-infected cells (Aranda-Anzaldo. 1992a). However. the results
in the present study do not rule out the possibility that the virus might induce or
stimulate a selective endonuclease (either of cellular or viral origin). which is not
normally involved in the incision-excision of lesions induced by UV-irradiation.
Altogether, the results in the present study suggest that infection by HSV-1
reduces the efficiency of the host cell mechanism involved in normal DNA
excision-repair.

Previous studies have suggested that infection by human cyvtomegalovirus
(HCMYV) enhances the DNA repair capacity in human cells (Nishivama and
Rapp, 1981). Thus. it is of interest that HCMV is a slow and poorly cvtolyvtic
herpesvirus that in contrast with HSV-1 can stimulate and induce DNA
replication. transcription and protein svnthesis in permissive and non-permissive
cells (Tanaka er al., 1971: Stinski, 1977). HCMYV seems to enhance DNA repair,
while HSV-1 seems 1o impair the same process. This situation is striking if we
consider the fact that most tvpes of repairable damage in DNA are both
mutagenic and carcinogenic (Friedberg. 1983). and that HCMV has been
associated with various types of cancer while the evidence of an oncogenic role
for HSV-1 is scant (Rapp. 1984). Thus. the apparent opposite effects of both
HSV-1 and HCMV on host cell DNA repair might be explained by the great
differences in growth cyvcle and pathogenic potential shown by both viruses.

We have carried out studies on the effect of HSV-l-induced early DNA
damage upon the higher-order structure of host cell chromatin. which suggest
that a temporal reduced efficiency of the DNA excision-repair process is
consistent with the modifications observed in host cell chromatin (Aranda-
Anzaldo, 1992b).
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