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DIFFERENTIAL INACTIVATION OF DNA-DEPENDENT PROTEIN KINASE
IN H2O2-TREATED L5178Y-R AND L5178Y-S CELLS

Barbara Sochanowicz, Marcin Kruszewski, Irena Szumiel

DNA-dependent protein kinase (DNA-PK), a 3
subunit complex of high molecular weight, is ac-
tivated by DNA double strand breaks (DSB) [1].
The enzyme is a part of the DSB repair system,
called NHEJ (non-homologous end-joining). It is
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Fig. Alterations in DNA-PK activity after treatment of LY cells

with hydrogen peroxide (1 h, 37°C) and subsequent 1 h incu-
bation.

active in Gl and S phases of the cell cycle. We
undertook examination of DNA-PK activity in a
pair of L5178Y (LY) sublines, LY-R (radiation re-
sistant, H2O2-sensitive) and LY-S (radiation sensi-
tive, HkCVresistant). The high sensitivity of LY-S

cells to X-rays is related to the impairment of DSB
rejoining [2], whereas hypersensitivity of LY-R
cells to H2O2 is due to a high iron content in the
nuclei of these cells [3]. OK-1035, an inhibitor of
DNA-PK, inhibits DNA repair in LY-R cells (Gl
and S phase) but not in LY-S cells [4]. On the other
hand, we found (unpublished data) that in the
presence of excess fragmented DNA, that is, under
standard assay conditions [5], there is a comparable
activity of DNA-PK in both LY sublines. There is,
however, a difference between LY sublines in
DNA-PK activity levels after y-irradiation. Upon
post-irradiation incubation there is a marked de-
crease in activity in LY-R cells and a delayed but
relatively more pronounced one, in LY-S cells.

After H2O2 treatment the pattern of relation-
ship between H2O2 concentration and DNA-PK ac-
tivity differs between the LY sublines, when mea-
sured 1 h after the end of treatment. As shown in
Fig., the marked decrease in activity in LY-R cells
is in proportion to the expected extent of damage in
the H2O2 concentration range from 0.1 to 1 mM; in
LY-S cells the decrease starts only at 0.5 mM H2O2.
This result is in agreement with that after X-irradi-
ation, where early inactivation of DNA-PK has
been observed in LY-R, in contrast with LY-S cells.
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ERBSTATIN-INDUCED INCREASE IN APOPTOSIS DOES NOT RADIOSENSITIZE
L5178Y CELLS
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Irena Szumiel
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Tyrosine protein kinase (TPK) activity is essential
in the cell cycle control, cell-cell communication,
generation of lipid-linked second messengers, etc.
TPK signalling is an important target for anticancer
drug development [1]. One of such anticancer drugs
is erbstatin (ERB).

No reports have been published so far on the
possible interaction of ERB with radiation in ma-

lignant cells. In this report we examine the effect of
ERB treatment in combination with X-irradiation
on a pair of L5178Y (LY) sublines. The sublines
are: LY-R (parental) and LY-S (radiation-sensitive
variant). Mean lethal doses of X rays are about 1
Gy and about 0.5 Gy for LY-R and LY-S cells,
respectively [2]. The difference is due to the defect
in DSB rejoining [3-6].
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There was a difference in the extent of the
ERB-induced apoptosis in the LY sublines. Apop-
tosis was measured cytometrically as the percentage
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Fig. Top panel: Induction of apoptosis in LY sublines by ERB (5
,ug/ml) alone and in combination with X-rays (4 Gy (LY-R)
and 2 Gy (LY-S)). The measure of apoptosis was sub Gl
fraction determined by flow cytometry. Mean values from 2
measurements ± range are shown. Bottom panel: Electro-
phoretic DNA pattern in LY cells treated with ERB (5
jUg/ml) alone and in combination with X-rays, 4 Gy (LY-R)
and 2 Gy (LY-S). The "ladder" pattern seen e.g. in lane 1
(standard) indicates advanced internucleosomal fragmenta-
tion.

of cells with less than Gl amount of DNA; the loss
is due to DNA fragmentation that is a hallmark of
apoptotic death. Fig. (top panel) shows that the
used ERB concentration caused apoptotic death in
a relatively low fraction of the cell population. The
effect was significantly more pronounced in LY-R
than in LY-S cells (Student's t test, p<0.05). X-rays
alone did not induce much apoptosis 24 h after

irradiation. However, apoptosis was markedly en-
hanced by combined treatment, as shown in Fig.:
LY-R cells were much more susceptible to this
treatment than LY-S cells.

These results were essentially confirmed by the
electrophoretic DNA pattern (Fig.). Fragmentation
was not seen clearly enough in ERB-treated LY-R
cells, in spite of a large sub Gl fraction.

In clonogenic survival determinations the effects
of the drug and radiation were additive. The mean
lethal doses (±SE) were 1.56 ±0.330 Gy and 1.52
±0.163 Gy for LY-R cells, irradiated without or
with ERB pre-treatment, respectively. For LY-S
cells the respective values were 0.576 ±0.060 Gy
and 0.573 ±0.125 Gy (mean results from 3-4 experi-
ments; survival of cells subjected to combined ERB
plus X-ray treatment was normalised to that of the
ERB-treated cells).

The ERB-induced increase in apoptosis in the
X-irradiated cell population affects post-treatment
growth (not shown). Nevertheless, it does not affect
the X-ray cell killing: the results of cloning reveal no
difference between ERB untreated and pre-treated
cells. Factors that induce apoptosis are often con-
sidered as potentially sensitising [7]. This report
shows that this is not always the case. It strongly
supports the numerous warnings that short-term
assays do not reliably estimate the level of cell kill-
ing, which is the ultimate measure of the therapeutic
efficiency.
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ERBSTATIN-INDUCED ALTERATIONS IN CELL CYCLE DISTRIBUTION
IN THE X-IRRADIATED L5178Y CELLS

Iwona Buraczewska, Anna Gasinska1', Irena Szumiel
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A potential anticancer drug, erbstatin (ERB) in-
hibits tyrosine protein kinase (TPK.) activity be-
longing to receptor kinases (e.g. epidermal growth
factor receptor, EGFR) and non-receptor kinases
(among them many proto-oncogenes). Information
on its effects in X-irradiated cells is scarce. We used
flow cytometry to estimate ERB effects on cell cycle
progression of X-irradiated L5178Y (LY) cells of
two sublines, LY-R and LY-S; their mean lethal
doses of X rays are about 1 Gy and about 0.5 Gy,
respectively [1]. The procedure of cell staining was
according to [2].

ERB treatment (5 ^g/ml) affected cell cycle
distribution of both LY sublines. Untreated cells
showed a similar distribution among the three cell
cycle phases analysed (Figs. 1A and 2A), but the
pattern was changed 24 h after ERB treatment in
LY-R cells. There was a considerable increase in cell
percentage in the Gl phase compartment accom-
panied by a decrease in S phase compartment
(Fig.IB). In LY-S cells, these changes were much
less marked (Fig.2B). The size of the S phase com-
partment alone does not tell about the course of
DNA replication. Therefore, the labelling index (LI)


