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Abstract

AIM: To determine the expression of the catalytic sub-
unit of DNA-dependent protein kinase (DNA-PKcs) and
the Ku70/Ku80 heterodimer (Ku 70/80) in gastric carci-
noma.

METHODS: Gastric biopsies were obtained from 146
gastric carcinoma patients [Helicobacter pylori (H.
pylori)-negative: 89 and H. pylori-positive: 57] and 34
from normal subjects (H. pylori-negative: 16 and H. py-
fori-positive: 18) via surgery and endoscopic detection
from April 2011 to August 2012 at the First Affiliated
Hospital of Nanchang University. Pathological diagnosis
and classification were made according to the criteria of
the World Health Organization and the updated Sydney
system. An “in-house” rapid urease test and modified
Giemsa staining were employed to detect 4. pyfor7 in-
fection. The expression of DNA-PKcs and the Ku 70/80
protein was detected by immunohistochemistry.

RESULTS: Overall, the positive rates of both DNA-PKcs
and Ku 70/80 were significantly increased in gastric
cancer (> = 133.04, P < 0.001 for DNA-PKcs and 7° =
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13.06, P < 0.01 for Ku) compared with normal gastric
mucosa. There was hardly any detectable expression of
DNA-PKcs in normal gastric mucosa, and the positive
rate of DNA-PKcs protein expression in patients with
a normal gastric mucosa was 0% (0/34), whereas the
rate in gastric cancer (GC) was 93.8% (137/146). The
difference between the two groups was statistically sig-
nificant. Additionally, the positive rate of Ku 70/80 was
79.4% (27/34) in normal gastric mucosa and 96.6%
(141/146) in gastric cancer. The DNA-PKcs protein level
was significantly increased in gastric cancer (Mann-
Whitney U = 39.00, P < 0.001), compared with normal
gastric mucosa. In addition, there was a significant dif-
ference in the expression of Ku 70/80 (Mann-Whitney
U = 1117.00, P < 0.001) between gastric cancer and
normal gastric mucosa. There was also a significant
difference in Ku70/80 protein expression between GC
patients with and without 4. py/ori infection (P < 0.05).
Spearman analysis showed a negative correlation be-
tween tumor differentiation and DNA-PKcs expression
(r = -0.447, P < 0.05). Moreover, Ku70/80 expres-
sion was negatively correlated with both clinical stage
(r = -0.189, P < 0.05) and H. pylori colonization (r =
-0.168, P < 0.05).

CONCLUSION: Overall, this research demonstrated
that enhanced DNA-PKcs and Ku 70/80 expression may
be closely associated with gastric carcinoma.

© 2013 Baishideng. All rights reserved.
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Core tip: This is the first study to clarify the two key
promoters of the non-homologous end joining (NHEJ)
pathway, DNA-dependent protein kinase (DNA-PKcs)
and Ku 70/80, in human gastric carcinoma tissues. The
present study found an upregulated expression of DNA-
PKcs and Ku 70/80 in gastric cancer tissues compared
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with normal gastric mucosa, which suggests that there
is an enhanced function of NHEJ in gastric carcinogen-
esis. As NHEJ is an error-prone and non-specific repair
mechanism and can be induced before homologous
recombination, its excessive activation is capable of
regulating cell cycle arrest, cell apoptosis, chromosome
recombination and genome instability.

Li W, Xie C, Yang Z, Chen J, Lu NH. Abnormal DNA-PKcs
and Ku 70/80 expression may promote malignant pathological
processes in gastric carcinoma. World J Gastroenterol 2013;
19(40): 6894-6901 Available from: URL: http://www.wjgnet.
com/1007-9327/full/v19/i40/6894.htm DOI: http://dx.doi.
org/10.3748/wjg.v19.140.6894

INTRODUCTION

Gastric carcinoma is a worldwide malignant disease with
high incidence and mortality, and it is characterized by
genome instability through severe DNA damage caused
by various factors, including Helicobacter pylori (H. pylori)
infection, heredity and living habits!"?. The catalytic
subunit of the DNA-dependent protein kinase (DN.A-
PKes) and the Ku 70/Ku 80 heterodimer (Ku 70/80)
can instantly combine into DNA-dependent protein
kinase (DNA-PK), which is a crucial promoter of the
non-homologous end joining (NHE]) pathway[3’41. First,
DNA-PKcs receives a DNA damage signal and launches
a damage response. Next, Ku 70/80 binds to the dam-
aged DNA ends and then attracts DNA-PKcs to form
DNA-PK, which can trigger NHE] repair activities'”.
Accumulating evidence has shown that dysregulation
of DNA-PKcs and Ku 70/80 is associated with patho-
logical processes in various tumors'”. The expression
changes and biological function of DNA-PKcs and Ku
70/80 in gastric cancer (GC) are still unclear. It is pos-
sible that DNA-PKcs and Ku 70/80 play a dual role in
tumorigenicity, as both a rapid repair method and error-
prone mechanism. The inability to activate the promoter
of this repair pathway could increase the mutation rate
within the genome, promoting malignant cellular changes
associated with carcinogenesis. Malignant tissues induce
unbalanced NHE] activities to handle metabolic stress
and promote tumor infiltration. However, normal repair
activities within tumor tissues may also lead to cell death
and genome instability, as well as create a microenviron-
ment that is predisposed to cancer. To determine a pos-
sible pathological role of DNA-PKcs and Ku 70/80-me-
diated DNA repair pathways in human gastric cancer
tissues and to verify whether H. pylori infection disturbs
the regular repair function of gastric mucosal epithelial
cells through a series of DNA damage responses and
the NHE] repair pathway, we measured the expression
of DNA-PKcs and Ku 70/80 by immunohistochemistry
in biopsies or surgical specimens of 180 patients with or
without gasttic carcinoma.

(49

Boishidongs  WIG | www.wjgnet.com

Li W et a/. DNA-PKcs and Ku70/80 in gastric carcinoma

MATERIALS AND METHODS

Patient tissue

Gastric samples of patients who underwent upper gas-
troduodenoscopy from January 2007 to September 2009
at The First Affiliated Hospital of Nanchang University
were retrospectively reviewed and examined. A total of
180 patients (76 females and 104 males, with a mean age
of 55.37 £ 14.05 yeats) were enrolled in this study, in-
cluding 34 patients with a normal gastric mucosa (NGM,
H. pylori-negative: 16 cases and H. pylori-positive: 18
cases), and 146 with gastric carcinoma (GC, H. pylori-neg-
ative: 89 cases and H. pylori-positive: 57 cases). There was
no significant difference in the age or gender distribu-
tion among these groups. None of the patients had been
treated with any regimens to eradicate H. pylori infection.
This study was approved ethically by the First Affiliated
Hospital of Nanchang University. All of the patients gave
written informed consent to participate in the study.

Detection of H. pylori infection

An “in-house” rapid urease test (RUT) and modified
Giemsa staining were employed for detecting H. pylori
infection. The effectiveness of RUT is more than 95%
(data not shown). The modified Giemsa staining was car-
ried out in a double-blind fashion. An H. pyleri infection
was diagnosed as positive only if both of the methods
produced positive results. An H. pylori-negative diagnosis
was confirmed if both of the methods yielded negative
results’,

Histological examinations of gastric samples

Gastric samples were obtained from patients who under-
went endoscopy of the upper gastrointestinal tract. All of
the biopsies were taken from the gastric antrum and the
lesions of individual patients. The tissues used for histo-
logical analysis were fixed in 10% formaldehyde in Ca”'
and Mg2+ free phosphate-buffered saline (PBS) overnight
at 4 C before paraffin embedding. Paraffin sections of 4
pm were cut with a microtome and stored at room tem-
perature. Pathological diagnosis and classification were
performed according to the criteria of the World Health

Organization[s’gl.

Immunohistochemistry
Primary antibodies used in this study were as follows:
mouse monoclonal antthuman DNA-PKes (Abcam,
Cambridge, United Kingdom) and rabbit polyclonal anti-
human Ku 70/Ku 80 (Anbobio, San Francisco, CA). The
anti-human DNA-PKcs antibody was diluted 1:400, and
the anti-human Ku70/80 antibody was diluted 1:3500.
The paraffin sections were mounted on slides and
dewaxed in xylene and sequentially dehydrated in 100%,
95% and 85% ethanol. The sections were stained using
the PV-6000 Polymer Detection System (Zhongshan
Goldenbridge, Beijing, PRC) staining protocol. The sec-
tions were then washed in PBS, and endogenous peroxi-
dase was blocked using 3% H2O2. After the specimens
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Figure 1 Immunohistochemistry assay of DNA-dependent protein kinase and Ku 70/80 protein expression. Inmunostaining showing that the expression of
DNA-dependent protein kinase was significantly upregulated in gastric cancer (B) compared to normal gastric mucosa (A). Ku 70/80 expression was significantly in-
creased in gastric cancer (D) compared to normal gastric mucosa (C). Scale bar = 40 um.

were incubated with the primary antibody overnight at
4 °C, they were washed with PBS, followed by incubation
with polymer helper for 30 min and poly peroxidase-anti-
mouse or rabbit IgG for 30 min. After the sections were
washed with PBS, they were incubated with 3,3-diamino-
benzidin (DAB, Zhongshan Goldenbridge). The control
sections incubated with PBS instead of the primary anti-
bodies were used as negative controls. The sections were
counterstained with hematoxylin.

The slides were examined under a light microscope.
The cells that stained a yellow or brown color in the
nucleus and/or cytoplasm were defined as positive. Five
randomly selected fields per section were analyzed. In
a randomly selected field from representative areas, the
immunoreactive cells among 100 cells were assessed and
quantified by percentage. Then, the average percentage
of the five fields was used to assess the area of immunos-
taining (0 = 0%-5%; 1 = 6%-25%; 2 = 26%-50%; 3 =
51%-75%; 4 = 76%-100%). In addition, the intensity of
immunostaining was also semi-quantitatively assessed (0
= negative, 1 = weak, 2 = moderate, 3 = intense). Then,
the integrals of the “area X intensity” were calculated,
by which the overall expression levels of the proteins in
the section were defined as follows: negative (-): score
0-2; weakly positive (+): score 3-5; moderately positive
(++): score 6-8; and strongly positive (+++): score 9-12.
The positive rate was the sum of weakly, moderately and
strongly positive staining. The assessment of the sections
was performed blindly by two pathologists, and when two

(49

T
Roishideng®

WIJG | www.wjgnet.com

views were not consistent, the assessment was judged by
a third person.

Statistical analysis

All of the data are presented as the mean £ SD or per-
centage. The y” test (SPSS v.16.0 for Windows; SPSS,
Inc., Chicago, IL)) was used to evaluate the difference in
categorical variables, such as the positive rate between
groups. The Mann-Whitney U test (SPSS v.16.0) was
used to determine the differences in numerical variables
between differently defined groups. Correlations were
analyzed using Spearman’s rank correlation co-efficient
(SPSS v.16.0). A P value of less than 0.05 was considered
statistically significant.

RESULTS

Overall expression of DNA-PKcs and Ku 70/80 in gastric
mucosa tissues

Overall, the positive rates of both DNA-PKcs and Ku
70/80 were significantly increased in GC (y° = 133.04, P
< 0.001 for DNA-PKecs and y° = 13.06, P < 0.01 for Ku)
compared with NGM. In fact, there was hardly any de-
tectable expression of DNA-PKcs in normal gastric mu-
cosa, and the positive rate of DNA-PKcs protein expres-
sion in patients with NGM was 0% (0/34), whereas the
rate in GC was 93.8% (137/146). The difference between
the two groups is statistically significant. Additionally, the
positive rate of Ku 70/80 was 79.4% (27/34) in NGM
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Figure 2 Comparison of the average expression levels of DNA-dependent
protein kinase and Ku 70/80 in gastric carcinoma and normal gastric mu-
cosa tissues. A: Immunohistochemistry scores of DNA-dependent protein ki-
nase (DNA-PKcs) and Ku 70/80 in 146 cases of gastric carcinoma (GC) tissues
compared with matched normal gastric mucosa; B: Comparison of the average
expression level of DNA-PKcs between different differentiation degrees from
well-differentiated (G1), moderately differentiated (G2) to poorly differentiated
(G3) tumor tissues; C: Relative expression of Ku 70/80 in H. pylori-positive (H.
pylori+) and -negative (H. pylori-) GC tissues. The data are shown as the mean
values of each group, and the error bars represent SD. Statistical analysis was
performed using the Kruskal-Wallis H test and Mann-Whitney U test. *P < 0.05,
°P < 0.01 between groups. NGM: Normal gastric mucosa.

and 96.6% (141/146) in GC (Figure 1, Table 1).

The average immunohistochemistry scores of the
DNA-PKcs protein were significantly increased in GC
(Mann-Whitney U = 39.00, P < 0.001), compared with
NGM (Figure 2A, Table 1). In addition, there was a sig-
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Table 1 Differential immunohistochemical positive rate of

DNA-dependent protein kinase and Ku 70/80 in gastric
carcinoma and normal gastric mucosa tissues

DNA-PKcs P Ku 70/80 P

value value
-+ e+ ++F

Group n

= + ++ +++

NGM 3434 0 0 0 <001 7 12 12 3 <001
GC 146 9 24 65 48 5 19 50 72

H. pylori positive

NGM 16 16 0 0 0 <001 2 4 8 2 <010
GC 57 3 6 26 22 1 4 19 33

H. pylori negative

NGM 18 18 0 0 0 <001 5 8 4 1 <001
GC 8 6 18 39 26 4 15 31 39

H. pylori: Helicobacter pylori; GC: Gastric carcinoma; NGM: Normal gastric
mucosa; DNA-PKcs: DNA-dependent protein kinase.

Table 2 Correlation between clinicopathological parameters

and the expression of DNA-dependent protein kinase and Ku
70/80 in gastric carcinoma by Spearman analysis

Clinicopathological parameters DNA-PKcs Ku 70/80
r P value r P value

Age (yr) 0.557 0.049 0.083 0.317
Sex 0.073 0382 -0.052 0.531
H. pylori infection -0.139 0102  -0.168 0.043
Lesion location 0.131 0.115 0.107 0.200
Histological type 0.046 0.583 0.008 0.922
Local Invasive 0.042 0.615 -0.052 0.534
Differentiation degree -0.447 <0.001  0.068 0.414
Lymph node metastasis 0.029 0.729 0.123 0.139
Clinical stages 0.010 0902 -0.189 0.022

H. pylori: Helicobacter pylori; DNA-PKcs: DNA-dependent protein kinase.

nificant difference in the average immunohistochemistry
scotes of Ku 70/80 (Mann-Whitney U = 1117.00, P <
0.001) between GC and NGM (Figure 2A, Table 1).

Correlation between the expression of DNA-PKcs and
Ku 70/80 and different clinical parameters in gastric
carcinoma patients

Overall, DNA-PKcs expression was negatively corre-
lated with differentiation degree (r = -0.447, P < 0.01)
in patients with GC (Figure 2B, Table 2). Its expression
increased from well differentiated (G1) tumor tissues to
moderately differentiated (G2) tissues and from G1 to
pootly differentiated (G3) tumor tissues, but there was no
significant increase from G2 to G3 (Table 3). Ku 70/80
expression was negatively correlated with H. pylori infec-
tion (r = -0.168, P = 0.043) and clinical stage (r =-0.189,
P = 0.022) in patients with GC (Figure 2C, Table 2).
There was no correlation between DNA-PKcs expres-
sion and Ku 70/80 expression.

DISCUSSION

NHE] is a key source of genomic rearrangements, which
are typically found in cancer cells"”. Presently, numerous
reports have demonstrated that chromosome transloca-
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Table 3 Expression of DNA-dependent protein kinase and Ku 70/80 in relation to the clinicopathological parameters of patients

with gastric carcinoma

Clinicopathological parameters n DNA-PKcs P value Ku 70/80 P value
= + + + ++ + = + + + ++ +
Age (yr) 0.555 0.315
<55 60 5 9 28 18 2 10 21 27
=55 86 4 15 37 30 3 9 29 45
Sex 0.380 0.530
Male 9% 5 20 40 31 3 10 35 48
Female 50 4 4 25 17 2 9 15 24
H. pylori infection 0.116 0.044
Positive 57 3 6 26 22 1 4 19 33
Negative 89 6 18 39 26 15 31 39
Lesion location 0.114 0.199
Antrum 74 3 16 36 19 3 8 32 31
Others 72 6 8 29 29 2 11 18 41
Histological type
Protrude’ 15 3 1 6 5 0.840'"2 0 4 4 7 0.623'2
Ulcerative’ 57 2 10 29 16 0.586' 0.546'
Infiltrative ulcer’ 59 4 9 24 22 0.792"* 0.911"*
0.946>° 2 6 21 28 0.894*°
Diffuse infiltration* 15 0 4 6 5 0.946™* 1 6 23 29 0.655>*
0.791** 2 3 2 8 0.591%*
Local invasion
Mucosa and submucosa’ 14 2 2 6 4 0.642"2 0 1 5 8 0.501'2
Muscular layer® 21 1 4 9 7 0.518" 1 2 8 10 0.395"
Serosa and subserosa’ 111 6 18 50 37 0.926* 4 16 37 54 0.954°
Differentiation degree
G 64 3 3 22 36 0.000"> 1 6 24 33 03212
G’ 57 4 13 29 11 0.000" 3 6 23 25 0.618"
e 25 2 8 14 1 0.146> 1 7 3 14 0.866>°
Lymph node metastasis 0.728 0.318
Positive 113 6 36 5 15 41 52
Negative 33 12 0 4 9 20
Clinical stages
' 13 2 4 0.539'2 0 1 5 7 0.673"2
I’ 46 2 14 0.545"° 2 3 12 29 0.382"°
m’ 34 1 12 0.638"* 0 3 18 13 0.243"*
e 53 4 18 0.983*° 3 12 15 23 0.075>
0.832** 0.029**
0.820** 0.511%*

Distinguish the P value between each histological type. DNA-PKcs: DNA-dependent protein kinase.

tions are a common cause of malignancy, and oncogenic
fusion genes have been found in many hematological and
solid tumors''. The over-expression of DNA-PKcs
and Ku 70/80 has been found in various human tumors,
but the pathways that promote translocations in gastric
cancer are still unclear """, Tt is well-established that H.
pylori infection is a definite etiological factor in gastric cat-
cinogenesis' . However, the mechanism through which
H. pylori infection contributes to the development of gas-
tric cancer has not been fully elucidated. Obst ¢ @/*" re-
ported that H. pylori infection could cause DNA damage
in gastric epithelial cells. Because Toller ez a/*' showed
an increased expression of y-H2AX in H. pylori-infected
GES-1 cells and indicated that GC may be associated
with DNA double strand breaks (DSBs), we expected to
detect increased DNA-PKcs expression in GC to explain
the error-prone repair pathway found in the gastric mu-
cosa.

In this study, we found that the expression of DNA-
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PKcs and Ku 70/80 was increased in GC compated with
NGM. Spearman analysis indicated a negative correlation
between the expression of DNA-PKcs and tumor differ-
entiation degrees. Moteovert, Ku 70/80 was incteased in
H. pylori-positive GC patients compared with the negative
group. Analysis of the data from 146 cases of GC did
not show an obvious association between DNA-PKcs
ot Ku 70/80 exptession levels and invasive lymph node
metastasis or tumor histological type. We hypothesized
that the enhanced DNA-PKcs and Ku 70/80 exptession
in gastric cancer may result from H. pylori-induced DNA
damage in gastric epithelial cells. We initially analyzed the
relationship between DNA-PKcs and Ku 70/80 protein
expression and H. pylori infection status. As shown in the
right panel of Figure 1C, the Ku 70/80 protein exptes-
sion level was higher in H. pylori-positive GC tissues than
in the H. pylori-negative tissue.

Numerous studies have indicated that genome insta-
bility can be induced by NHE], which may increase the
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Figure 3 A model depicting the effect of Helicobacter pylori infection on the DNA-dependent protein kinase and Ku 70/80-mediated non-homologous end
joining repair pathway in gastric epithelial cells that might ultimately promote carcinogenesis. ATM: Ataxia telangiectasia mutated; DNA-PKcs: DNA-dependent

protein kinase.

risk of malignant transformation in cells. In line with
our results, Hu ¢z a/”” reported that the expression of
Ku70 proteins in precancerous lesions and GC tissue was
significantly higher than that in normal gastric mucosal
tissue. Moreover, the expression of Ku70 proteins in
GC tissue was significantly higher than in precancerous
lesions. Lee e al”) verified that DNA-PKcs expression
status was increased in consecutive cases of gastric can-
cer (450/564) by immunohistochemistry. Moreover, they
found that DNA-PKcs expression was negative in the
foveolar epithelium of normal gastric mucosal tissues
but was positive in most H. pylori-associated gastritis,
intestinal metaplasia and gastric adenoma tissues. Lim ez
al*¥ found that Ku70 and Ku80 expression is mediated
by constitutively activated NF-kappaB and constitutively
expressed COX-2 in gastric cancer cells and indicated
that Ku70 and Ku80 expression may be related to gastric
cell proliferation and carcinogenesis. These data are con-
sistent with our findings. Here, we show that exposure to
H. pylori significantly upregulated Ku 70/80 expression
but did not influence the expression of DNA-PKcs. We
speculated that a lack of effectively activated DNA-PKcs
might be responsible for the severe DNA damage and
abnormal NHE] repair activities due to H. pylori infec-
tion in gastric epithelial cells. In addition, environmental
factors, such as H. pylori infection, stress and behavioral
habits, may upset the balance between DNA-PKcs and
Ku 70/80, and thus the damaged cells cannot launch the
rapid and non-specific repair mechanism, leading to more
serious and irreparable damage.
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To our knowledge, this is the first study to clarify
the two key promoters of the NHE] pathway in human
gastric carcinoma tissue, DNA-PKcs and Ku 70/80. The
upregulated expression of DNA-PKcs and Ku 70/80 in
GC tissues compared with NGM confirms that there is
enhanced NHE] in human gastric carcinoma. As NHE]
is an error-prone and non-specific repair mechanism
and can be induced before homologous recombination
(HR), its excessive activation is capable of regulating cell
cycle arrest, cell apoptosis, chromosome recombination
and genome instabﬂjtylzs’zq. Our finding that Ku 70/80
expression is positively correlated with H. pylori coloniza-
tion suggests that this alteration may be highly relevant
for pathological processes during H. pylori infection. In-
fection with H. pylori can serve as a unique model system
to determine the role of Ku 70/80-mediated abnormal
NHE] repair activities in gastric carcinogenesis (Figure 3).

We found the following results: (1) gastric carcino-
genesis is associated with enhanced non-homologous
end joining repair; and (2) H. pylori mainly upregulates the
expression of Ku 70/80 as opposed to DNA-PKcs to
trigger NHE] in gastric epithelial cells. Our data contrib-
ute to the complexity of the NHE] function in GC. To
illustrate the molecular mechanism underlying DNA-PK
function in gastric carcinogenesis, further studies with
larger samples in the vatious stages of gastric carcinoma
are needed.

In conclusion, the present study provides new pet-
spectives into the role of DNA-PKcs and Ku 70/80 in
gastric carcinogenesis. Our data indicated that dysregula-
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Li W et a/. DNA-PKcs and Ku70/80 in gastric carcinoma

tion of DNA-PK occurs frequently in GC and is associ-
ated with GC progression, which may be another impoz-
tant mechanism leading to abnormal repair activities in
damaged gastric epithelial cells, especially the upregulated
Ku 70/80 expression in H. pylori-related GC. In the
current study, we found that both DNA-PKcs and Ku
70/80 were over-expressed in GC tissues. These results
suggest that altered expression of DNA-PKcs and Ku
70/80 may function as a potential factor that may lead to
genome instability in gastric carcinoma.

COMMENTS

Background

Gastric carcinoma (GC) is characterized by genome instability through severe
DNA damage caused by various factors, including Helicobacter pylori (H. pylori)
infection, heredity and living habits. The incidence of gastric carcinoma is cur-
rently rising rapidly throughout the world, especially in developing countries.
The exact pathogenesis of this disease is still unknown. Abnormal expression
of DNA-dependent protein kinase (DNA-PKcs) and Ku 70/80 is associated with
tumor growth, invasion and metastasis and may also play a crucial role in error-
prone DNA repair activities in gastric epithelial cells, thus leading to genome
instability and gastric carcinogenesis.

Research frontiers

DNA-PKcs and Ku 70/80 are crucial promoters of the non-homologous end
joining (NHEJ) pathway. Accumulating evidence has shown that dysregulation
of DNA-PKcs and Ku 70/80 is associated with pathological processes in various
tumors. The expression changes and biological function of DNA-PKcs and Ku
70/80 in gastric carcinoma are still unclear. In this study, the authors demon-
strate that the overexpression of DNA-PKcs and Ku 70/80 could be a potential
mechanism for mediating error-prone DNA repair pathways in human gastric
cancer tissues and verified that H. pylori infection may increase the expression
of Ku 70/80, disrupting the standard activation of the NHEJ repair pathway,
which is associated with gastric epithelial malignancies.

Innovations and breakthroughs

Recent reports have highlighted the importance of genome instability-related
DNA repair promoters, including DNA-PKcs and Ku 70/80, in gastric carcino-
genesis. Both DNA-PKcs and Ku 70/80 are over-expressed in gastric carci-
noma compared to normal gastric mucosa. This is the first study to explore the
change in expression of DNA-PKcs and Ku 70/80 in gastric carcinoma, to ana-
lyze the correlation between the expression of DNA-PKcs and Ku 70/80 and to
investigate a series of clinical parameters to illustrate the potential pathological
mechanism of carcinogenesis.

Applications

By verifying the changes of DNA-PKcs and Ku 70/80 and their relationship
with gastric carcinoma, this study may provide new insights into the pathologi-
cal mechanism of gastric cancer. Furthermore, the combination of DNA repair
molecules and targeting drugs may offer a synergistic effect in the therapeutic
treatment of gastric carcinoma.

Terminology

The catalytic subunit of the DNA-PKcs and the Ku 70/Ku 80 hetero-dimer (Ku
70/80) are crucial promoters of the error-prone NHEJ pathway. First, DNA-
PKcs receives a DNA damage signal and launches a damage response. Next,
Ku 70/80 binds to the damaged DNA ends and then attracts DNA-PKcs to form
DNA-PK, which can trigger NHEJ repair activities. Accumulating evidence has
shown that dysregulation of DNA-PKcs and Ku 70/80 is associated with patho-
logical processes in various tumors.

Peer review

The authors examined the expression of DNA-PKcs and Ku 70/80 in gas-
tric carcinoma. The study revealed that both DNA-PKcs and Ku 70/80 were
increased in gastric carcinoma. The increase of DNA-PKcs expression was
negatively correlated with differentiation degree, and Ku 70/80 expression was
negatively correlated with H. pylori infection and the clinical stage of patients
with GC. The results are interesting and may represent a new horizon for ex-
ploring the pathological mechanism of gastric carcinoma.
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