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Abstract

The Ku heterodimer, which consists of Ku70 and Ku86 subunits, is a major sensor of DNA breaks. A truncated form of Ku86
lacking its C-terminus, termed Ku86 variant, has been detected in extracts from different human cells. Here we report that in
human lymphocytes the Ku86 variant is not present in vivo but is generated in vitro upon cell lysis by a trypsin-like protease.
The resulting Ku86 variant exists exclusively in complexes with Ku70, which possess strong affinity to DNA double strand
termini. In different blood donors the levels of Ku86 variant correlated with the magnitude of radiation induced DNA breaks.
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Keywords: Ku86 variant; Human lymphocytes; Trypsin-like protease; Radiosensitivity

1. Introduction

Cells induce several metabolic and regulatory
pathways in a response to genotoxic insults. Among
these pathways are modulation of transcription,
activation of DNA repair and cell cycle checkpoints,
or induction of cell death by apoptosis. Signal
transduction pathways involved in the cellular
response to DNA lesions depend on a special class
of molecular sensors that detect damaged DNA [1].
Double-strand breaks (DSB) are the most toxic DNA
lesions and broken DNA ends are proposed to be a
universal signal that triggers the cellular response to
genotoxic stress. The major cellular sensor of DSB is
Ku protein, a component of the DNA-dependent
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protein kinase (DNA-PK) [2]. Ku protein, originally
identified as an antigen recognized by sera from
patients with autoimmune disease [3], is a hetero-
dimer consisting of about 86 kDa (Ku80 or Ku86,
hereafter termed Ku86) and 70 kDa (Ku70) subunits
[2]. Ku protein binds to DNA termini without
sequence specificity [4], and has been shown to
possess DNA-dependent ATPase and helicase activi-
ties [5,6]. On the other hand, Ku has been reported to
be capable of sequence-specific binding within gene
regulatory elements, especially in a complex with
other transcription factors [7]. Ku protein is indis-
pensable both to the non-homologous end-joining
(NHEJ) pathway of DSB repair and to V(D)J
recombination in lymphocytes. Cells with mutated
Ku proteins exhibit increased sensitivity to ionizing
radiation, decreased efficiency of DSB repair,
impaired V(D)J recombination and neurogenesis [8].
Both NHEJ and V(D)J recombination require the holo
DNA-PK complex, which consists of Ku heterodimer
and a 465 kDa serine—threonine protein kinase DNA-
PKcs, which is a member of ATM family. Ku protein
is a DNA end-binding component of DNA-PK that
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stimulates the catalytic activity of the kinase [9]. Both
Ku70 and Ku86 are necessary for DNA binding [10].
In addition, Ku protein, but not DNA-PKcs is
involved in telomere maintenance [11]. Some cellular
functions of Ku protein are independent of its DNA-
binding activity. Although Ku is a nuclear protein, it
can also be detected in cytoplasm. In human B cells a
fraction of cytoplasmic Ku interacts with the CD40
membrane receptor and translocates into the nucleus
upon IL-4 stimulation [12]. Ku70 also binds to
cytoplasmic BAX protein and suppresses its apoptotic
translocation to mitochondria [13]. In conclusion, Ku
protein is both an important nuclear and cytoprotec-
tive factor involved in recombination, repair, tran-
scription and signaling pathways.

It has been reported that in several human cell lines
Ku86 protein exists in two forms: full-length
~ 86 kDa and truncated ~ 69 kDa. This shorter form
of Ku86, termed Ku86 variant, lacks the C-terminus
[14,15], which is required for DNA-PKcs activation
[16]. Expression of Ku86 variant results in a
deficiency of DNA-PK activity due to its impaired
ability to recruit the catalytic subunit, even though Ku
heterodimer consisting of Ku86 variant still can bind
DNA termini [14,15]. The physiological significance
of Ku86 variant is not clear at the moment. The
presence of Ku86 variant has been reported in extracts
from different cell lines, including: B cells from
peripheral blood [15], promyeloid leukemia cell line
HL60 [14], multiple myeloma (MM) cells [17] and
senescent fibroblasts [18]. It has been suggested that
in HL60 and MM cells expression of Ku86 variant
correlates with increased radio-sensitivity and
decreased DNA repair [14,17]. Presently, the mech-
anisms that contribute to the expression of the Ku86
variant are not clear. Cells containing Ku86 variant do
not express additional shorter mRNAs [15],
suggesting that a post-transcriptional mechanism
may be responsible for Ku86 variant formation. An
important mechanism of post-translational protein
modification is site-specific proteolysis. It has been
reported that truncation of Ku86 in stored cellular
extracts could be catalyzed by specific protease that is
inhibited by leupeptin [18] or soybean trypsin
inhibitor [19], which are specific inhibitors of
trypsin-like serine proteases. In the present work we
confirm and extend these observations by demonstrat-
ing that the variant form of Ku86 does not exist in

vivo, but that it is generated upon cell lysis by a
specific trypsin-like protease.

2. Materials and methods
2.1. Cells and extracts

Peripheral blood was collected from healthy
volunteers 22-44 years old. Lymphocytes were
isolated under sterile conditions by centrifugation on
a Ficoll gradient (Lymphoprep™, ICN). In some
experiments cells were incubated for 24 h in RPMI
medium supplemented with 10% of FCS at 37 °C and
v-irradiated on ice in a ®*Co beam at a dose of 2 Gy.
To stimulate T-cells to proliferate, isolated lympho-
cytes were cultured for 72 h in the same medium
supplemented with lectin (Sigma L-9132; 1 g/l ml
medium). Leukemia cells (Raji, Jurkats, K562 and
HL60) and adenocarcinoma MCF-7 cells were
cultured at 37°C, 5% CO, in RPMI medium
supplemented with 10% of FCS. PBS-washed cells
were suspended in 10 volumes of the lysis buffer
consisting of 10 mM Tris (pH 7.6), 1.5 mM MgCl,,
10 mM KCl, 0.5% Nonidet P-40, 1 mM DTT and a
protease inhibitor mixture (Complete™, Boehringer)
and incubated 15 min with gentle shaking. In some
experiments detergent was omitted, and three cycles
of freeze-thawing were applied instead. Lysed cells
were then centrifuged for 15 min at 500 X g and
resulting supernatants are referred to as cytoplasmic
extracts. Pelleted nuclei were suspended in 5 volumes
of a low-salt buffer consisting of 20 mM HEPES pH
7.9, 25% glycerol, 1.5 mM MgCl,, 10 mM KClI,
0.5 mM EDTA and protease inhibitor mixture (Com-
plete™, Boehringer), and then equal volume of a high-
salt buffer (a low-salt buffer supplemented with 0.8 M
NaCl) was added. Suspended nuclei were incubated
for 15 min on ice, centrifuged for 15 min at
16,000 X g and resulting supernatants are referred to
as nuclear extracts.

2.2. DNA probes and electrophoretic mobility shift
assay (EMSA)

The gel mobility shift analysis was performed as
described in detail elsewhere [20]. Briefly, a synthetic
double-stranded 36 bp-long oligonucleotide with
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blunt ends was *?P-5'-end-labeled and purified by
polyacrylamide gel electrophoresis. Radioactive oli-
gonucleotide (25 ng) was incubated with cellular
extracts (5 pg protein) for 30 min at 4 °C in the
binding buffer consisting of 20 mM Tris—HCI (pH
7.6), 5 mM MgCl,, 0.5 mM EDTA, 1 mM DTT, 5%
glycerol and 150 mM NaCl. Protein—DNA com-
plexes were formed in a final volume of 20 pl in the
presence of 40-fold excess (1 wg) of a non-radioactive
plasmid DNA (competitor). Plasmid DNA (pUC19)
was either intact (referred to as supercoiled), briefly
incubated with DNase I (referred to as nicked) or
incubated with Hind III restriction enzyme (referred
to as linear). Nucleoprotein complexes were separated
by electrophoresis on native 6% polyacrylamide gels
in Tris/Borate/EDTA (0.5 X ) buffer. Gels were dried
and autoradiographed. Nucleoprotein complexes
were quantitated by counting the radioactivity of
gel fragments.

2.3. Antibodies and Western blot analyses

Antibodies used were polyclonal goat anti-Ku70
(SC-1486) reactive with the C-terminus of human
Ku70 (aa 590-608), polyclonal goat anti Ku86 (SC-
1484) reactive with the C-terminus of human Ku86
(aa 710-729) from Santa Cruz Biotechnology (Santa
Cruz, CA, USA), and mouse monoclonal anti-Ku86
(clone S10B1) reactive with the N-terminus of
human Ku86 (aa 8-221) from Labvision (Fremont,
CA, USA). Secondary HRP-conjugated antibodies
were from Santa Cruz Biotechnology (Santa Cruz,
CA, USA). Cytoplasmic and nuclear extracts, or total
cell lysates (50 g protein per lane) were separated
on 12% polyacrylamide/SDS gels and electrophor-
etically transferred onto nitrocellulose membranes
(Amersham Biosciences or Schleicher and Schuell).
Membrane-immobilized proteins were probed with
anti-Ku antibodies. The antigen-antibody complexes
were visualized using enhanced chemiluminescence
Western-blotting detection reagents (Amersham
Biosciences).

2.4. Native pore-exclusion limit electrophoresis
Native pore-exclusion limit electrophoresis was

performed as described in detail elsewhere [21].
Briefly, nucleoprotein complexes were separated on

linear 4—24% polyacrylamide gels in 0.5 X TBE for
16 h at 300 V, ~10 mA at 4 °C. Part of the gel was
dried and autoradiographed, the other part was
soaked in SDS-Tris—glycine buffer, and then
denatured proteins were electrotransferred onto
nitrocellulose membranes and probed with antibodies
as described above.

2.5. Single cell gel electrophoresis (Comet assay)

Radiation-induced DNA strand-breaks were
assessed by alkaline single cell electrophoresis
(Comet assay) as described in detail elsewhere [22].
Briefly, lymphocytes suspended in 1% low melting
agarose were placed onto microscope slides, lysed for
60 min in cold lysing solution (2.5 M NaCl, 100 mM
EDTA, 10 mM Tris—HCl (pH 7.5), 1% Triton
X-100), denaturated for 20 min in 300 mM NaOH,
1 mM EDTA pH 13 and electrophoresed in the same
buffer for 20 min at 1 V/cm. Preparations were
neutralized in 0.4M Tris—HCI (pH 7.5) buffer,
stained with ethidium bromide and scored using a
fluorescence microscope according to the classifi-
cation of Collins et al. [23].

3. Results

We have used an electrophoretic mobility-shift
assay (EMSA) to detect Ku proteins that bind to free
termini of double-stranded oligonucleotide, which
mimic DSB in DNA. Two complexes, termed DNA
end-binding (DEB)-1 and -2, were detected by EMSA
when radio-labeled 36 bp duplex oligonucleotide
(designed not to contain binding sites for known
transcription factors) was incubated with nuclear
extracts from human lymphocytes and promyeloid
leukemia cell line K562 (Fig. 1). DEB-1 is by far
the major complex formed with K562 extracts,
while DEB-2 is the most prominent complex formed
in lymphocytes extracts. We show below that
these complexes are composed of Ku proteins.
DEB-1 and -2 were competed away by linear (L)
but not by intact supercoiled (SC) or nicked (OC) non-
radioactive DNA species (Fig. 1). Formation of either
complex was inhibited in the presence of DNA
molecules possessing double-strand ends, indicating
that proteins present in the complexes are specific for
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Fig. 1. Detection of DNA end-binding complexes (DEB) in nuclear
extracts from human lymphocytes and myeloblastoid K562 cells.
Nuclear proteins were incubated with *?P-labeled double-strand
oligonucleotide in the presence of excess supercoiled (SC), linear
(L) or nicked (OC) plasmid DNA as a competitor, and then
nucleoprotein complexes were resolved by gel electrophoresis.
Arrowheads represent the positions of DEB complexes and free
DNA. The right panel shows the plasmid DNA forms used as a
competitor: intact (SC), linearized with Hind III restriction enzyme
(L) and nicked with DNasel (OC).

DSBs. The specificity of such complexes for double-
strand ends was further confirmed in competition
experiments using a series of plasmid DNA species
cleaved to different chain lengths whereby the
molarity of DNA ends was varied (data not shown).
To determine the molecular weights and Ku
protein compositions of DEB complexes we have
employed EMSA using native pore-exclusion limit
electrophoresis in combination with Western ana-
lyses. Parallel segments of the gel were analyzed for
the presence of bound radioactive DNA (DEB
activity) and probed with antibodies specific for Ku
protein subunits (Fig. 2). We performed the analysis
using antibodies against the C-terminus of Ku70,
antibodies against the N-terminus of Ku86 (Ku86-
NT) and antibodies against the C-terminus of Ku86
(Ku86-CT). Ku70 was present in both DEB com-
plexes. Similarly, antibody against the N-terminus of
Ku86 efficiently reacted with both DEB-1 and DEB-2.
In contrast, antibody against the C-terminus of Ku86
reacted with DEB-1 but not DEB-2. These results

indicate that DEB-1 contains intact Ku86, while DEB-
2 contains Ku86 truncated at its C-terminus. DEB-1
and DEB-2 migrated with an estimated mass of about
145 and 160 kDa relative to protein standards,
suggesting that Ku heterodimer was the only protein
component present in these complexes.

To determine the variation in levels of DEB-1 and
DEB-2 complexes among different human cell lines,
we performed additional EMSA assays using both
cytoplasmic or nuclear extracts. As before, DEB-2
was the most abundant species in lymphocyte nuclear
extracts, whereas DEB-1 was most abundant in all
the other lines examined with the exception of the
cytoplasmic extract from HL60 cells (Fig. 3, upper
panel). On the other hand, both DEB-1 and DEB-2
were present in cytoplasmic extracts from such
lymphocytes (Fig. 3, upper panel). DEB complexes
were barely detectable in extracts from human
fibroblasts and HeLa cervical carcinoma cells (data
not shown). Western analyses of the same extracts
proteins after of denaturing SDS gels was performed
using antibodies specific for Ku70 and antibody
against the N-terminus of Ku86, which allowed
detection of both intact and truncated forms of Ku86
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Fig. 2. DNA-end binding complexes contain Ku heterodimers
consisting of intact or truncated Ku86. Nucleoprotein complexes
were separated using native pore-exclusion limit electrophoresis,
and tested for the presence of labeled DNA (DEB) or Western
analyzed with antibodies specific for the C-terminus of Ku70
(Ku70), the N-terminus of Ku86 (Ku86-NT) and the C-terminus of
Ku86 (Ku86-CT). Arrowheads represent the positions of DEB
complexes and molecular mass standards.
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Fig. 3. The truncated variant of Ku86 predominates in extracts from human lymphocytes. Cytoplasmic (C) and nuclear (N) extracts from
different human cell lines were tested for DNA-end binding activity (upper panel) and the presence of Ku70 (middle panel) and Ku86 (bottom
panel). The truncated variant of Ku86 is depicted as Ku86V. Arrowheads represent the positions of DEB complexes, Ku subunits and molecular

mass standards.

(Fig. 3). The full-length Ku70 was present in all
tested extracts possessing DEB activity (Fig. 3,
middle panel). As expected, two forms of Ku86
were present in these extracts; the shorter form of
Ku86 which is truncated at its C-terminus migrated
with an average mass of 69 kDa and apparently was
identical with Ku86 variant described elsewhere in
the literature [14,15], hereafter termed Ku86V.
Ku86V has been detected in all extracts possessing
DEB-2 activity (Fig. 3, bottom panel), in line with
presumption that DEB-2 consist of Ku70/Ku86V
heterodimer.

We further investigated the variation in DEB-
1/DEB-2 levels (and Ku86/Ku86V) in lymphocytes
from the blood of several donors. When nuclear
extracts from resting lymphocytes were tested, the
vast majority of DEB activity corresponded to DEB-2
(90% on the average, ranging from 70 to 100% in
eight different samples)(data not shown). In contrast,

both DEB-1 and DEB-2 contributed more similarly to
total DEB activity when cytoplasmic extracts were
examined)(data not shown). In such extracts DEB-2
represented about 55% of total DEB activity, on the
average (ranged from 25 to 90%). For comparison,
DEB-2 represent about 15 and 5% of total DEB
activity in nuclear and cytoplasmic extracts from
K562 cells)(data not shown). We have also tested
possible changes in the DEB activity in lymphocytes
gamma-irradiated at the dose of 2 Gy compared to
corresponding not irradiated cells. However, we have
not observed any significant changes in either the
relative proportion of DEB-1/DEB-2, their levels or
distribution among sub-cellular fractions, neither
directly after irradiation nor 4 h later (data not shown).

One can postulate that truncation of Ku86 takes
place in living cells. Alternatively, this process might
happen during the course of preparation of cellular
extracts suitable for EMSA experiments (in spite of
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the wide-range protease inhibitors included to all
solutions). To clarify these issues, we have assayed
the levels of Ku86V in cellular extracts and in total
cell preparations obtained by direct lysis and dena-
turation of cells in SDS-buffer. We have performed
such analyses on mononuclear cells directly after their
purification from peripheral blood (about 80% T-
cells, 20% B-cells and traces of monocytes), periph-
eral blood lymphocytes after their 24 h incubation in
non-stimulating medium, and for proliferating T-cells
after 3 days incubation in stimulating medium
containing lectin. Fig. 4A shows that only traces of
Ku86V are present in whole cell preparations,
irrespective of the cell source. This result indicates
that proteolysis of Ku86 takes place during lysis and
sub-cellular fractionation of lymphocytes. The pro-
portions of Ku86/Ku86V were similar in extracts from
lymphocytes directly isolated from the blood and
lymphocytes cultured in non-stimulating medium.
Cytoplasmic extracts from T-cells cultured for 3 days
in proliferation-stimulating medium contained
slightly higher amounts of the intact Ku86 (5-20%
more as compared to resting lymphocytes, depending
on the blood donor; data not shown). Irradiation of
lymphocytes with a 2 Gy dose did not induce Ku86
truncation in vivo when whole cell preparations were
studied as described above (within the time period
from O to 120 after irradiation, data not shown).

In our experiments cells have been lysed in the
presence of non-ionic detergent (NP40), leaving open
the possibility that the putative protease(s) respon-
sible for Ku86 truncation could be either membrane
associated or enclosed. To test this possibility,
lymphocytes were lysed by repeated freeze-thaw
cycles in the absence of detergent. However, such
non-detergent lysis did not prevent truncation of
Ku86 (Fig. 4B, lanes 3 and 4). All buffers used for
cell lysis and fractionation were supplemented with a
mixture of wide-range-acting protease inhibitors at
concentrations sufficient to prevent general proteol-
ysis. Proteolytic cleavage of Ku86 in such conditions
suggests that the putative protease(s) specific for
Ku86 is relatively resistant to typical inhibitors. It
had been shown that proteolysis of Ku86 was
inhibited by 5 uM leupeptin when extracts from
senescent human fibroblasts were tested [18]. How-
ever, when lymphocytes were isolated and lysed in
the presence of 10 wuM leupeptin the activity of

the putative Ku86-specific protease(s) was
unchanged (Fig. 4B, lanes 5and6). More recently it
had been reported that a degradation of Ku86
mediated by nuclear extracts from conditioned
lymphocytes was reduced in the presence of the
soybean trypsin inhibitor [19]. Here we have
studied the effects of this inhibitor on Ku86
integrity when added to isolation and lysis buffers.
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Fig. 4. Truncation of Ku86 depends on a trypsin-like serine protease
activated during lysis and fractionation of human lymphocytes.
Panel A: the presence of intact and truncated variants of Ku86 in
total cell lysates (T) and cytoplasmic (C) or nuclear (N) extracts
from freshly isolated human mononuclear blood cells (direct pur.),
resting lymphocytes incubated for 24 h in non-stimulating medium
(cultured) and proliferating T lymphocytes incubated for 3 days in
medium containing lectin (stimulated). Panel B: the presence of
intact and truncated variants of Ku86 in cytoplasmic (C) and nuclear
(N) extracts from resting human lymphocytes lysed by NP40
treatment (detergent lysis) or repeated freeze-thawing (non-
detergent lysis), and lysed by NP40 in the presence of leupeptin
(10 pM) or soybean trypsin inhibitor (100 uM). Panel C: the
presence of intact and truncated variants of Ku86 in cytoplasmic
extracts from human lymphocytes and myeloblastoid K562 cells
after prolonged incubation of cell lysates.
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Fig. 5. The levels of radiation-induced DNA strand breaks
determined by the Comet Assay in lymphocytes of donors with
different capacities to generate Ku86V in vitro. DNA breaks were
analyzed in either control non-irradiated cells (C), directly after
irradiation (0) or at different time periods (15, 30, 60 and 120 min)
after irradiation. Numbers shown in the legend represents relative
amounts of Ku86V in cytoplasmic extracts from four donors A, B, C
and D.

Supplementation of such buffers with this protein
(at 100 pM concentration) fully prevented proteol-
ysis of Ku86 (Fig. 4B, lanes 7 and 8), indicating
that the putative Ku86-specific protease(s) belongs
to the family of trypsin-like serine proteases.

We have also studied the kinetics of Ku86
proteolysis in cellular extracts. To do so, lymphocytes
and K562 cells were incubated on ice in lysis buffer
for different time periods (from 15 min to 2 h), and
then Ku86 forms in cytoplasmic extracts were assayed
for in Western blots. Fig. 4C shows that neither the
proportion of Ku86/Ku86V in lymphocytes has been
changed nor Ku86V has been generated in K562 cells
during such incubation. This data indicates that
proteolysis of Ku86 in lysed lymphocytes goes fast
to completion but a detectable fraction of Ku86
remains unmodified.

Reports by others [14,17] together with our results
suggest that the capacity of cells to generate Ku86V in
vitro may correlate with increased radio-sensitivity
and decreased DNA repair in vivo. To verify this
hypothesis, lymphocytes from four donors whose
levels of Ku86V in cytoplasmic extracts differed

significantly have been tested for the levels of
radiation-induced DNA breaks and capacity for
DNA repair using the alkaline single-cell electrophor-
esis test (Comet test). Data presented in Fig. 5 show
that the levels of initial DNA breaks and breaks
detected after cell recovery are significantly lower in
lymphocytes isolated from two donors with lower
capacities to generate Ku86V in vitro (donors A and
B, about 30 and 25% of DEB-2, respectively) as
compared to donors with higher amounts of Ku86V
(donors C and D, about 50 and 65 of DEB-2,
respectively). We conclude that DNA repair is
compromised in cells that possess the capacity to
generate more Ku86V in vitro.

4. Discussion

The 69 kDa truncated form of Ku86, which lacks
the C-terminus, termed Ku86 variant, predominates in
protein extracts from human lymphocytes. Although
such Ku86 variant is not present in living cells, a
trypsin-like protease is activated upon the lymphocyte
lysis which catalyzes cleavage of Ku86 (Fig. 4).
Based on the aminoacid sequence and the size of
truncated Ku86 we propose that putative cleavage site
localizes within the stretch of basic residues (Arg-599,
Lys-603, Lys-605, Lys-606), upstream of the Ku86
nuclear localization signal (residues 561-569, [24]).
Both intact and truncated forms of Ku86 form
complexes with Ku70 that efficiently bind DNA
termini, which is evidenced by EMSA experiments
(Figs. 1-3). The ability of Ku86V-containing Ku
heterodimers to bind DNA termini contrasts with their
impaired ability to stimulate DNA-PK activity
reported elsewhere [14,15], which is consistent with
the role of C-termini of Ku86 in the recruitment of
DNA-PK catalytic subunit [16]. Ku86 proteolysis in
the cytoplasmic fraction is limited because the intact
form is also present (Fig. 4C). This indicates that
either some fraction of Ku86 is resistant to the
protease(s), or that the protease(s) is rapidly
inactivated by autolysis, or both. Although these
mechanisms are not clear at present, cell compart-
mentalization, post-translational modification (e.g.
site-specific phosphorylation or acetylation), or for-
mation of complexes with other proteins may
contribute to putative resistance of Ku86.
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The proteolytic processing of Ku86 to the
truncated form is nearly quantitative in the nuclear
fraction. One can postulate three alternative expla-
nations for that phenomenon: (i) the activity of the
protease(s) is higher in the nuclear compartment;
(ii) a protease-resistant fraction of Ku86 is higher in
a cytoplasmic compartment; (iii) Ku70/Ku86V
heterodimer firmly binds chromatin and is more
resistant to leakage from nuclei upon cell fraction-
ation as compared to Ku70/Ku86 heterodimer. It is
now appreciated that several nuclear proteins are
easily lost from nuclei upon cell lysis and
subcellular fractionation [21]. One could postulate,
that a large fraction of Ku detected in cytoplasmic
extracts represents nuclear Ku protein loosely
attached to the chromatin. For this reason any
estimation of a cytoplasmic/nuclear distribution of
the protease-resistant Ku86 form that based on
Ku86V content in subcellular fractions might be
misleading.

Physiological factors affecting the truncation of
Ku86 have not been determined. It has been reported
that proteolysis of Ku86 in extracts from conditioned
lymphocytes did not correlate with decreased cell
viability or increased apoptosis of the cells [19].
On the other hand, Ku86 in extracts from proliferating
T-cells showed decreased proteolysis [19], suggesting
that growth processes may affect protease activity. It
had been postulated by others that high amounts of
Ku86 variant detected in extracts from myeloblastoid
cells was correlated with increased sensitivity to
ionizing radiation [14,17]. In agreement with this
hypothesis, we have observed that low amounts of
Ku86V in cellular extracts correlated with low levels
of DNA breaks induced by ionizing radiation in
lymphocytes. We have no evidence for increased
radiation-induced truncation of Ku86. However, some
proteolysis of Ku86 possibly happens in living
lymphocytes and the presence of the truncated form
of Ku86 might contribute to cellular radiosensitivity.
One could speculate, that Ku70/Ku86V heterodimers
bind with high affinity to DNA breaks and compete
with intact Ku70/Ku86 heterodimers’ ability to recruit
DNA-PKcs to damaged sites. The hypothetical
mechanism would be similar to the competition
between intact PARP-1 and a caspase-generated
DNA-binding fragment of PARP-1 that lacks catalytic
activity [25].
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