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Abstract: Objective: This study aimed to reveal the role and mechanism of X-ray repair cross complementing 2
(XRCC2) and bevacizumab combined with radiotherapy in the treatment of non-small cell lung cancer (NSCLC).
Methods: Gene Expression Profiling Interactive Analysis (GEPIA) database and Starbase database were used to pre-
dict the expression level of XRCC2 in NSCLC tissues and the survival time of patients diagnosed with NSCLC, respec-
tively. Besides, qRT-PCR (quantitative real time polymerase chain reaction) and immunoblotting were conducted
to confirm the expression of XRCC2 NSCLC tissues and cells. Moreover, cell viability and colony formation were
measured by CCK-8 (cell counting kit-8) assay. Cell migration and invasion capabilities were determined by transwell
assay. Flow cytometry analysis was employed to detect cell cycle. Results: XRCC2 was highly expressed in NSCLC
tissues and cells. Additionally, bevacizumab combined with radiotherapy significantly inhibited NSCLC cell prolifera-
tion, migration and invasion. Knockdown of XRCC2 further aggravated the role of bevacizumab and radiotherapy in
NSCLC, while XRCC2 overexpression reversed these effects efficiently. Furthermore, XRCC2 silence exacerbated the
arrest of cell cycle induced by bevacizumab combined with radiotherapy in NSCLC cells, whereas overexpression
of XRCC2 alleviated the arrest remarkably. Conclusion: Collectively, our research revealed that XRCC2 inhibited the
sensitivity of NSCLC to bevacizumab combined with radiotherapy by decreasing cell cycle arrest.

Keywords: Non-small cell lung cancer, lung adenocarcinoma, lung squamous cell lung carcinoma, X-ray repair

cross complementing 2, bevacizumab combined with radiotherapy, cell cycle

Introduction

Lung cancer, a kind of heterogeneous cancer,
consists of no less than 50 subtypes, among
which small cell lung cancer (SCLC) and non-
small cell lung cancer (NSCLC) are the major
subtypes [1]. NSCLC is the overriding form of
lung cancer, which occupies approximately
80% of lung carcinomas. NSCLC is divided into
LUAD (lung adenocarcinoma) and LUSC (squa-
mous cell lung carcinoma) given that the sub-
classification is vital for developing chemother-
apy and molecule-targeted accurate therapy
[2]. According to previous records, more than
733 million patients are diagnosed with lung
cancer and approximately 610 billion sufferers
are killed by the disease in China [3]. Smoking,
environmental factors and genetic elements all
contribute to the incidence of NSCLC. Addition-
ally, the carcinogenesis of NSCLC is also highly
correlated with oncogenes and antioncogenes

[4]. Chest radiotherapy is one of the major
treatment methods for patients who have been
diagnosed with NSCLC. However, during radio-
therapy, tumors frequently develop radio-resis-
tance, thus limiting its efficacy [5, 6]. Mean-
while, since cancer is usually characterized by
metastasis and recurrence, it is urgent to
explore efficient therapies to improve the out-
come of treatment in patients with NSCLC [6].

Bevacizumab acts on VEGF (vascular endothe-
lial growth factor) as a sort of humanized mono-
clonal antibody, which can reverse forepassed
tumor vessels and prevent the generation of
new vessels [7, 8]. Therefore, bevacizumab has
the capability to improve the therapeutic effect
of drug combinations, given that it can increase
the permeability of vessels and decrease the
pressure of interstitial fluid [9, 10]. Previous
reports primarily illustrated that bevacizumab
combined with radiotherapy could result in sat-
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isfactory effects for patients with severe can-
cer [11]. Nevertheless, the impacts of bevaci-
zumab and radiotherapy on NSCLC and its
detailed mechanism are still completely un-
known. Besides, increasing evidence illustrat-
ed that revealing the target genes of drugs in
cancer is essential to improve their therapeutic
effects [12].

XRCC2 belongs to the RAD51 (RAD51 recombi-
nase) family which encodes proteins that are
related to DNA damage and repair [13, 14]. It
has been reported that XRCC2 is involved in
radiotherapy for various cancers, including
colon cancer and breast cancer [15, 16]. Park
et al. discovered XRCC2 had multiple variants
in females with breast cancer in 2021 [17]. In
addition, XRCC2 has been involved in several
panels testing clinical genes [18, 19]. Present
studies have discovered SNPs (single nucleo-
tide polymorphisms) of several genes were
highly related to NSCLC which included XRCC2
[20]. However, whether XRCC2 exerts a role in
bevacizumab combined with radiotherapy in
NSCLC treatment remains to be uncovered.

The goal of our research is to reveal the effect
of XRCC2 on the treatment of NSCLC with be-
vacizumab combined with radiotherapy.

Materials and methods
Clinical samples and ethics statement

NSCLC tissues and normal tissues were col-
lected form 15 patients that experienced pri-
mary NSCLC surgery in The Third Affiliated
Hospital of Shandong First Medical University.
These patients did not receive any other adju-
vant therapy. After collection, all tissues were
stored in liquid nitrogen for the next experi-
ments. The research was approved of by The
Third Affiliated Hospital of Shandong First
Medical University Ethics Committee (2019-
13) and it abided by the principle of the
Declaration of Helsinki. All patients mentioned
in this text volunteered to participate in the
study and signed the consent form. Every ani-
mal experiment is in correspondence with the
requirement of the Care and Use of Labora-
tory Animal via International Committees. The
experimental schemes were approved by the
Ethical Committee of The Third Affiliated
Hospital of Shandong First Medical University
Ethics Committee.
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Cell culture

A549, H157, HCC827 and H838 cell lines
were brought from Qingqi Biotechnology
Development Co., Ltd. (Shanghai, China) and
cultured in RMPI (Roswell Park Memorial
Institute)-1640 medium added with 10% FBS
(fetal bovine serum), 100 U™ streptomycin
and 100 U™ penicillin in the 37°C incubators
with 5% CO,,.

Transient and stable transfection

Si (small interfering)-XRCC2-1# (sense-5'-
UUGCAACGACACAAACUAUAA-3, antisense-5™-
UUAUAGUUUGUGUCGUUGCAA-3’), si-XRCC2-
2# (sense-5-CAGAAAUGCUUUAUCACCUAA-3’,
antisense-5-UUAGGUGAUAAAGCAUUUCUG-3’)
and si-NC (sense-5-UUCUCCGAACGUGUCAC-
GU-3’, antisense-5-ACGYGACACGUUCGGAGAA-
3’) were obtained from Sangon Biotech (China).
PcDNA3.1 and pcDNA3.1/XRCC2 were trans-
fected into cells transiently by utilizing
Lipofectamine 2000 (11668019, Invitrogen,
USA) according to the manufacturer’s protocol.
SiRNAs were transduced into NSCLC cells
employing 5 ug/mL polybrene (GM-040901,
Genomeditech, China) to establish stable cell
lines. After 36 h, positive cells were screen-
ed by puromycin (2 pg/mL, GM-040401,
Genomeditech, China) for 48-72 h. Finally, the
transfection effects were determined using
gRT-PCR and immunoblotting analysis.

gRT-PCR (quantitative real time polymerase
chain reaction)

Total RNA from tissues of patients with NSCLC
in addition to cells were extracted using the
Trizol kit (10296010, Thermo Fisher Scientific,
USA). The RNA was employed to synthesize
cDNA using the RevertAid RT kit (K1691,
Thermo Fisher Scientific, USA). gqRT-PCR was
conducted according to the protocol offered by
PowerUp SYBR Green Master Mix (A25742,
Thermo Scientific, USA) according to the follow-
ing reaction system: 94°C, 2 min, 94°C, 30 s
for 30 cycles, 72°C 60 s. The sequences of
primers are listed in Table 1. The data was
analyzed based on the 2%2°t method and
GAPDH (glyceraldehyde-3-phosphate dehydro-
genase) served as the control gene.

Immunoblotting analysis

A549 cells were seeded in 6-well plates and
treated with radiotherapy for the indicated
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Table 1. The sequence of primer

the cells were cultured for 10 days and

Gene qRT-PCT Primer

stained with trypsin and counted using

XRCC2  Forward: 5" AGCGATCTGCCCACCTTGGC-3’
Reverse: 5-GCCAAGTGGGCAGATCGCT-3’

GAPDH  Forward: 5’-CCAAAATCAGATGGGGCAATGCTGG-3’
Reverse: 5’-TGATGGCATGGACTGTGGTCATTCA-3’

Image J software.
Transwell assay

A549 cells were resuspended in medium

time and harvested by SDS (sodium dodecyl
sulfate) lysis buffer. The concentration of total
protein was measured by BCA Protein Assay
Kit (Phygene, China). Next, gel electrophoresis
was utilized to separate the target protein, and
proteins were transferred to the PVDF (polyvi-
nylidene fluoride) membrane. Subsequently,
PVDF membrane was washed with TBST (Tris
Buffered Saline Tween) 3 times and blocked by
TBST with 3% milk for 0.5-1 hour at room tem-
perature. The primary antibody against GAPDH
(2118, Cell Signaling Technology), XRCC2 (sc-
365854, Santa Cruz Biotechnology), CyclinD1
(GB13079, ServiceBio), CDK1 (cyclin depen-
dent kinase 1, sc-54, Santa Cruz Biotechno-
logy) was added into TBST and incubated with
the PVDF membrane at 4°C overnight. Then
Anti-rabbit 1gG, HRP-linked Antibody (7074, Cell
Signaling Technology) or Anti-mouse IgG, HRP-
linked Antibody (#7076, Cell Signaling Techno-
logy) and visualizer were used to identify the
target band. The protein level was determined
using Image J software as described in a previ-
ous study [21].

Cell counting kit (CCK)-8 assay

A549 cells were planted into 96-well plates
and each well was added with 0.1 mL medium
containing serum, followed by changing to fre-
sh medium every 3 days for a total of 7 days.
Every treatment was divided into 5 duplicated
wells. In addition, a combination was added
with medium as the control group. After cultur-
ing 12 h, cells were treated by radiothera-
py and a 9:1 CCK-8 solution was incubated for
1 h. Then a microplate reader was employed to
examine the OD (optical density) value at 450
nm wavelength at indicated time point. The sur-
vival curve was plotted on the basis of the OD
value to present the viability of cells.

Colony formation assay

A549 cells were planted in 12-well plates and
treated by radiotherapy after 12 hours. Then
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without serum and were seeded into the

top compartment of the transwell cham-
ber which was 8 pm (Corninglinc). The medium
was added with 10% fetal bovine serum into
the top compartment and incubated with the
cells for nearly 48 hours. Then it was fixed in
addition to staining the cells existing on the
top part of the membrane. In the end, a micro-
scope (Olympus) was used to measure the
count of migratory cells. As for invasion, a simi-
lar protocol was conducted while embedded
Mtrigel (Corning) in the transwell chamber.

Cell cycle analysis

A549 cells were digested and suspended after
a series of treatments. Next, the cells were
fixed with 75% ethanol at 4°C for 4 hours and
the supernatant was discarded, subsequently
the cells were incubated with RNA enzyme,
including 40% PI (Prodium lodide, Sigma). Then
the cells were washed with PBS 3 times. Flow
cytometry (Beckman) was used to detect the
cell cycle and data was analyzed using FlowJo
software.

Tumor xenograft experiment

Four to five week old nude mice were fostered
in a specific pathogen-free (SPF) environment,
they were allowed access to water and food
freely. A total of 15 mice were divided into 3
groups with 5 mice in each group: blank group
(injected with A549-pcDNA3.1 cells); treat-
ment by bevacizumab combined with radio-
therapy group (injected with A549-pcDNA3.1
cells); and treatment by bevacizumab com-
bined with radiotherapy group (injected with
A549-pcDNA3.1/XRCC2 cells). One hundred
pl A549-pcDNA3.1 or A549-pcDNA3.1/XRCC2
cell suspension, including approximately 1x10°
cells were injected into the left limb of nude
mice. After tumor formation, mice were treated
with 1.5 mg/kg bevacizumab and 6 MV X-rays
from a linear accelerator (Elekta, Sweden)
every 3 days for 18 days. The volume of every
tumor was measured and recorded every three
days from day 9 for a total of 21 days. The data
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Figure 1. XRCC2 (X-ray repair cross complementing 2) was upregulated dramatically in patients with NSCLC and was
related to poor prognosis of patients. A and B: The expression of XRCC2 in LUAD (lung adenocarcinoma) and LUSC
(squamous cell lung carcinoma) tissues compared to normal tissues according to GEPIA (Gene Expression Profiling
Interactive Analysis); C and D: The relationship between XRCC2 and survival time of patients with LUAD as well as

LUSC. "P<0.05, versus normal (N) tissues.

was used to draw the curve of tumors after 21
days. In addition, the weight of tumors was
recorded after humane euthanasia of the mice
using 1% sodium pentobarbital (0.01 mL/g).
The formula for calculating tumor volume is: V
(volume) = | (length) * w (width)?/2.

Statistical analysis

All data were analyzed by Graphpad software
and calculated data were presented as X+sd.
Student’s t-test (two groups) or ANOVA (one-
way analysis of variance) followed by Tukey
post hoc tests (multiple groups) were used to
analyze the differences between different
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groups. Additionally, “*P<0.01 represented sig-
nificant differences between diverse groups.

Results

XRCC2 was upregulated dramatically in pa-
tients with NSCLC and was related to poor
prognosis of patients

To reveal the effect of XRCC2 on NSCLC,
we consulted the GEPIA website and found
XRCC2 was upregulated significantly in LUAD
and LUSC tissues compared to normal tissues
(Figure 1A, 1B). Additionally, high expression
of XRCC2 was associated with poor prognosis

Am J Transl Res 2022;14(6):3783-3795
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Figure 2. Expression level of XRCC2 (X-ray repair cross complementing 2) was higher in NSCLC (Non Small Cell Lung
Cancer) tissues and NSCLC cells. A: The mRNA level of XRCC2 in NSCLC tumor and normal tissue (n=15); B: The
protein level of XRCC2 in NSCLC tumor and normal tissue; C and D: The mRNA and protein levels of XRCC2 in NSCLC
cells compared with normal cell. ““P<0.01, compared with normal tissues/cells.

in patients with NSCLC according to the
Starbase database (Figure 1C, 1D). Thus, we
hypothesized that XRRC2 might promote the
development of NSCLC notably.

Expression level of XRCC2 was higher in
NSCLC tissues and NSCLC cells

To verify the above-mentioned results obtain-
ed from databases, we measured the mRNA
and protein levels of XRCC2 in from 15 NSCLC
patients offered by our hospital. The data
showed that the mRNA and protein levels of
XRCC2 in NSCLC tissues were obviously higher
than that in normal tissues (""P<0.01, Figure
2A, 2B). Consistently, gRT-PCR and western
blotting experiments revealed that the mRNA
and protein levels of XRCC2 in NSCLC cells
(AB49, H157, HCC827 and H838) were signifi-
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cantly higher than that in normal cells (HBE;
**P<0.01, Figure 2C, 2D) with the highest level
in A549 cells which was then employed for
subsequent experiments.

Treatment of bevacizumab combined with ra-
diotherapy suppressed proliferation, migration
and invasion of NSCLC cells

Next, A549 cells were seeded in 6-well plates
and treated with 5 yg/mL bevacizumab for 24
hours followed with 6 Gy dose X-ray irradiation
exposure for another 3 days. Then, CCK-8 and
clone formation assays showed that bevaci-
zumab combined with radiotherapy decreased
the proliferative ability of NSCLC cells signifi-
cantly (""P<0.01, Figure 3A, 3B). In addition,
transwell assay was used to confirm the effect
of bevacizumab and radiotherapy on migration

Am J Transl Res 2022;14(6):3783-3795
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Figure 3. Treatment of bevacizumab combined with radiotherapy suppressed proliferation, migration and invasion
of NSCLC (Non Small Cell Lung Cancer) cell. A and B: CCK-8 (cell counting kit-8) and colony formation assay illus-
trated that treatment by bevacizumab combined with radiotherapy downregulated the proliferation of A549 cells; C
and D: Transwell assay showed the migration and invasion of A549 cells were suppressed after treatment of beva-

cizumab and radiotherapy (200x). *"P<0.01 versus NC group.

and invasion in NSCLC cells. According to
above-mentioned treatment, the data illustrat-
ed migration and invasion of A549 cells were
depressed obviously after the treatment
(*"P<0.01, Figure 3C, 3D). Thus, bevacizumab
and radiotherapy can inhibit the proliferation,
migration and invasion of NSCLC cells.

Silencing XRCC2 increased the sensitivity of
NSCLC cells to bevacizumab combined with
radiotherapy

To verify how XRCC2 impacts NSCLC after the
treatment of bevacizumab combined with
radiotherapy, we transfected 2 siRNAs target-
ing XRCC2 into A549 cells separately to de-
crease the load of XRCC2 as shown in Figure
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4A (""P<0.01). Additionally, the mRNA level of
XRCC2 in A549-XRCC27-1# was lower than
that in A549-XRCC27-2#, so we chose A549-
XRCC27-1# to finish the following study. The
A549-XRCC27-1# and A549-XRCC2"* cells we-
re seeded in plates and treated with 5 yg/ml
bevacizumab combined with 6 Gy X-ray for an
indicated time. Subsequently, CCK-8 assay,
colony assay and transwell assay were con-
ducted to detect the effect of XRCC2 knock-
down on proliferation, migration and invasion
of A549 cells. The results showed that silen-
cing XRCC2 further suppressed the ability of
proliferation, migration and invasion of A549
cells treated by bevacizumab combined with
radiotherapy (""P<0.01, %¢P<0.01, Figure 4B,
4E).

Am J Transl Res 2022;14(6):3783-3795
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Figure 4. Silencing XRCC2 (X-ray repair cross complementing 2) increased the sensitivity of NSCLC (Non Small Cell Lung Cancer) cells to bevacizumab combined
with radiotherapy. A: The mRNA level of XRCC2 in A549; B and C: The proliferation of cells detected by CCK-8 and colony formation assay; D and E: The migration
and invasion of cells detected by Transwell assay (200x). **P<0.01 versus si-NC group, #P<0.01 versus si-NC+5 ug/ml bevacizumab+6 Gy X-ray group.
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Overexpression of XRCC2 reversed the inhibi-
tory effect of bevacizumab combined with ra-
diotherapy on NSCLC cells

Next, we transfected vectors with or without
XRCC2 to confirm its effects on the progres-
sion of NSCLC after treatment. CCK-8 assay
and colony assay demonstrated that overex-
pression of XRCC2 renovated the proliferative
viability decreased by bevacizumab combined
with radiotherapy (*"P<0.01, Figure 5B, 5C).
Then transwell experiments were conducted to
verify that transfecting XRCC2 recovered the
migration and invasion of A549 after the treat-
ment of bevacizumab combined with radiother-
apy consistently (Figure 5D, 5E).

XRCC2 regulated the sensitivity of NSCLC cell
to bevacizumab combined with radiotherapy
via controlling cell cycle

To further explore the detailed mechanism of
XRCC2 on NSCLC cells after treatment, we
employed flow cytometry to detect cell cycles
in different groups. A549-XRCC27" and A549-
XRCC2** cells were exposed to bevacizumab
and radiotherapy at indicated times and har-
vested for the measurement of cell cycles. The
results illustrated treatment with bevacizumab
combined with radiotherapy decreased the per-
centage of cells in GO/G1 phase but increas-
ed those in S and G2/M phases. Meanwhile,
silencing XRCC2 in cells further arrested cells
to S as well as G2/M stage and reduced the
number of cells in GO/G1 stage (“P<0.01,
Figure 6A). As expected, overexpression of
XRCC2 in A549 cells could reverse the cell
cycle arrest induced by treatment of bevaci-
zumab combined with radiotherapy (Figure 6B).

Overexpression of XRCC2 restored the inhibi-
tory effect on tumors in mice induced by the
treatment of bevacizumab combined with ra-
diotherapy

An in vivo xenograft model was successfully
constructed in mice with a success rate of
100%. After tumor formation, mice were treat-
ed by 5 mg/kg bevacizumab combined with 6
Gy X-ray. As shown in Figure 7A, 7C, the volu-
me and weight of tumors were decreased by
exposure to bevacizumab combined with radio-
therapy compared to the control group. Fur-
thermore, the volume and the weight of tumors
were renovated by overexpressing XRCC2 in
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cells (""P<0.01, Figure 7A, 7C). Collectively, be-
vacizumab combined with radiotherapy could
decrease the volume and the weight of tumors
in mice, while overexpression of XRCC2 recov-
ered the growth of tumor to some extent.

Discussion

Lung cancer is still a main reason for cancer
deaths worldwide [22]. Non-small cell lung can-
cer (NSCLC) is regarded as the leading subtype
of lung cancer, which is mainly divided into
LUAD and LUSC [23]. XRCC2 can encode pro-
teins involved in the repairing of DNA double-
strand breaks, which has been found to be in
close relationship with NSCLC [24-26]. It has
been reported that XRCC2 is highly associated
with a variety of cancers, such as glioma,
colorectal cancer and ovarian cancer [27-29].
However, the detailed effect and mechanism of
XRCC2 on NSCLC were unclear until now. Our
team found the expression of XRCC2 in NSCLC
tissues was notably higher than that in normal
tissue and its overexpression is related to poor
prognosis of patients who have been diagnos-
ed with NSCLC according to GEPIA and ENCO-
IR database. Besides, gRT-PCR and immunob-
lotting analysis confirmed that the expression
of XRCC2 was upregulated in NSCLC tissues
compared with the normal tissues. Accordingly,
the load of XRCC2 is elevated in NSCLC cells
(AB49, H157, HCC827 and H838) than in nor-
mal cells, HBE. Based on these results, we pri-
marily hypothesized that XRCC2 exists as an
oncogene in NSCLC.

It has been suggested that the reason for can-
cer cells resisting radiation may be metastasis
or recurrence of the tumor after radiotherapy
[30]. Considering that cancer cells ability to
resist chemotherapeutic drugs and radiation is
increasing, and with a propensity for metasta-
sis, more and more treatment failures are hap-
pening during the treatment of tumors [31].
Notably, the leading cause of the failure in
treating NSCLC is radioresistance [32]. Beva-
cizumab was approved by the FDA (Food and
Drug Administration) as an anti-angiogenetic
drug, which initially was used for treating colon
cancer combined with classic chemotherapy,
subsequently it is employed in various advanc-
ed tumors such as kidney, breast and lung can-
cer [33]. In terms of NSCLC, bevacizumab is
useful as the first-line treatment drug, even

Am J Transl Res 2022;14(6):3783-3795
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Figure 7. Overexpression of XRCC2 (X-ray repair cross complementing 2) restored the inhibitory effect of bevaci-
zumab combined with radiotherapy on tumor growth in mice. A: The photo of tumor; B: The volume of tumor; C: The
weight of tumors. “*P<0.01 versus pcDNA3.1 group, #P<0.01 versus pcDNA3.1+5 mg/kg, bevacizumab+6 Gy X-ray

group.

though experts have recommended that doc-
tors should be cautious in choosing bevacizum-
ab as the primary drug [34]. Nevertheless, the
role of bevacizumab combined with radiothera-
py in NSCLC and its related molecular mecha-
nism has not been elucidated. This investiga-
tion showed that treatment with bevacizumab
combined with radiotherapy downregulated the
proliferative ability of NSCLC cells. Additionally,
migration and invasive abilities of A549 cells
were inhibited significantly after exposure to
bevacizumab and X-ray. These results proved
that treatment with bevacizumab combined
with radiotherapy could inhibit the progression
of NSCLC cells dramatically.

A previous study illustrated that XRCC2 knock-
down exhibits an unexpected role in sensitizing
colon cancer cells to X-ray irradiation [15].
Butkiewicz et al. discovered that XRCC2 poly-
morphisms are closely related to the prognosis
of NSCLC patients who received radiotherapy
[25]. However, whether XRCC2 exerts vital
effects on bevacizumab combined with radio-
therapy in NSCLC has been uncovered. Our
present study verified that knockdown of
XRCC2 further aggravated the inhibitory effect
induced by bevacizumab and X-ray for the first
time. In contrast, overexpressing XRCC2 in
NSCLC cells restored its ability of proliferation,
migration and invasion inhibited by the above-
mentioned treatment.

These findings revealed that XRCC2 increases
the sensitivity of NSCLC to bevacizumab and
radiotherapy.

Subsequently, to detect the impact of XRCC2
on NSCLC cells during the therapeutic process
by bevacizumab combined with radiotherapy,
we constructed A549 cell lines silenced ex-
pression of XRCC2. A549-XRCC27- and A549-
XRC22%* cells were treated with bevacizumab
combined with radiotherapy for the indicated
time and conducted CCKS8, colony formation in
addition to transwell assay.

Emerging research has proved that XRCC2 is
involved in the progression of diverse cancers
by regulating the cell cycle [35]. Consistently,
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this investigation verified that treatment by
bevacizumab and X-ray arrested cells to S and
G2 stages, and decreased the proportion of
cells in the G1 stage. Knockdown of XRCC2
further aggravated the blocking effects on the
cell cycle, while overexpression of XRCC2 reno-
vated the regulatory impact produced by beva-
cizumab combined with radiotherapy.

There are still some limitations in this study.
For example, whether XRCC2 alone is able to
regulate the progression of bevacizumab in
NSCLC needs further study. More experiments
will be conducted to elucidate how XRCC2
affects the role of bevacizumab and radio-
therapy in the development of NSCLC.

In summary, our study indicates that XRCC2
knockdown can improve the efficacy of bevaci-
zumab combined with radiotherapy in the treat-
ment of NSCLC by arresting the cell cycle.
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