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Effect of Survivin Down-Regulation by Egrl-Survivin
shRNA Combined with Radiotherapy on Radiosensitivity
of Esophageal Squamous Carcinoma

Efecto de la Regulacion Negativa de Survivina por shRNA de Egrl-Survivina Combinado
con Radioterapia sobre la Radiosensibilidad del Carcinoma Escamoso de Eséfago

Yin Lv; Jinrong Zhang; Yanrong Lu; Xin Zhang & Haifeng Wang

LV, Y.; ZHANG, J.; LU, Y.; ZHANG, X. & WANG, H. Effect of survivin down-regulation by Egrl-survivin shRNA combined with
radiotherapy on radiosensitivity of esophageal squamous carcitrdimi.Morphol., 41(61712-1719, 2023.

SUMMARY: This study is to investigate the effect of survivin down-regulation by Egrl-survivin shRNA combined with
radiotherapy on the apoptosis and radiosensitivity of esophageal squamous cell carcinoma ECA109 and KYSE150 cells. ECA109 and
KYSE150 cells were transfected with Egrl-survivin shRNA, and then treated with radiotherapy. After 24 h, the mMRNA ane\aistein |
of Egrl-survivin were detected by qPCR and Western-Blot. Cell cycle and apoptosis were detected by flow cytometry. Waktern blot
detected levels of cleavaged Caspase 3 and Caspase 9. YM155 was used as a positive control to inhibit survivin expmadoaf The
survivin mRNA and protein in ECA109 and KYSE150 cells treated with Egrl-survivin shRNA combined with radiotherapy were
significantly lower than those of the blank control group, the empty vector control group, and, the YM155 + radiotherd Py grob)p
Meanwhile, after survivin down-regulation, the ratio of G2 to S phase of ECA109 and KYSE150 cells increased significenglig lead
significant G2 and S phase arrest. Additionally, apoptosis of ECA109 and KYSE150 cells increased significantly (P <0€¥1). Furth
protein levels of cleavaged Caspase 3 and Caspase 9 significantly increased in Egrl-survivin shRNA combined with rad@itperapy g
Egri-survivin shRNA combined with radiotherapy can down-regulate survivin expression, which further increases the apdptosis, an
enhances the radiosensitivity of ECA109 and KYSE150 cells.
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INTRODUCTION

Esophageal cancer is a common malignant tumat., 2015). Radiation therapy is the most important
of the digestive system. In 2018, there were 572,200 nematment for inoperable esophageal cancer (Chiappa
cases of esophageal cancer and 506,600 deaths worldwigdg, 2018), but the effect of radiation therapy is not
ranking 7th in the incidence and 6th in the fatality rate cfatisfactory. Zhangt al (2015) reported that the 5-year
malignant tumors, respectively (Global Burden of Diseasgirvival rate of esophageal cancer radiotherapy using three-
Cancer Collaboration, 2018). China is an area with a higimensional conformal radiotherapy technology was only
incidence of esophageal cancer. Statistics from the Natiogal.5 %. Yanget al (1992) reported that the rate of locally
Cancer Center show that there are 246,000 new casesiofontrolled or recurrence of esophageal cancer after
esophageal cancer and 188,000 deaths in China, which@igiotherapy was as high as 68.6 %. These indicate that
the 6th in the incidence and 4th in the mortality olocally uncontrolled or recurrent tumors remain the main
malignant tumors in China (Zeegjal, 2015). Esophageal cause of radiotherapy failure. In order to further improve
squamous cell carcinoma is the most common pathologich local control rate of radiotherapy for esophageal cancer,
subtype of esophageal cancer. In the high incidence aie# urgent to determine the molecular mechanism of
of esophageal cancer in northern China, about 90 % raidiotherapy resistance in esophageal cancer and develop
esophageal cancer is squamous cell carcinoma (Aeholchew treatment strategies.
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Survivin plays an important role in the progressiopolyclonal anti-GAPDH antibody was from Goodhere
of esophageal cancer and resistance to radiotherapy, anBi@ogical Technology Group (Hangzhou, China). Rabbit
a promising therapeutic target (Dizéaal, 2018). Survivin  polyclonal anti-survivin antibody was from ProteinTech
is the smallest member of the inhibitor of apoptosis prote{iVuhan, China). Rabbit polyclonal anti-Caspase3 antibody
family, which can inhibit apoptosis and regulate the cellas from Bioss (Beijing, China). Rabbit mAb anti-Caspase9
cycle (Ambrosiniet al, 1997). It is highly expressed in antibody was from CST (Beverly, USA). HRP-labeled goat
embryonic tissues and most malignant tumor tissues, lautti-rabbit secondary antibody was purchased from Boster
not in normal mature adult tissues (Gat@l, 2016). Itis (Wuhan, China). ECL substrate solution was from Thermo
also highly expressed in esophageal cancer tissues (Diz(Rockford, USA). The APC / 7-AAD apoptosis kit was from
et al, 2018), and its down regulation can increase tHgungene Biotech (Tianjin, China). Pl was from Solarbio
radiosensitivity of esophageal cancers (Zhbal, 2018). (Beijing, China).

Therefore, survivin can be a potential therapeutic target
for esophageal cancer. Construction and transfection of pAAV-Egri-Survivin
shRNA Plasmid.The pAAV-EGR1 promoter plasmids and

Egr-1 belongs to the immediate early gene familythe pUC57-Survivin shRNA plasmids were digested with
and its promoter contains a radiation-sensing componentfgoR| and Hindlll, respectively. The corresponding
enable it to be induced by radiation. Taking advantage fshgments were recovered. The Survivin shRNA was ligated
this feature, some studies have proposed the geneto the pAAV-EGR1 promoter plasmid by T4 ligase to
radiotherapy theory, in which the promoter sequence of Egmenstruct the pAAV-Egrl-Survivin shRNA Plasmid. The
1 is fused with the target gene, and the expression of thequence of Survivin-shRNA synthesis sequence is:
target gene is driven by ionizing radiation (WeichselbautBAATTCTAGGGATAACAGGGTAATTGTTTGAATGAG
et al, 1994). The results showed that ionizing radiatioGCTTCAGTACTTTACAGAATCGTTGCCTGCACATCTTG
obviously induced the expression of target genes downstre@AAACACTTGCTGGGATTACTTCTTCAGGTTAACCCAA
of the Egr-1 promoter, and its tumor suppressive effect WBAGAAGGCTAAAGAAGGTAATTGCTGTTGACAGTGA
significantly better than that of radiotherapy and gene thera@CGCACCGCATCTCTACAT TCATAGTGAAGCCACAGATGTAT
alone (Weichselbaumt al, 1994). GAATGTAGAGATGCGGTGTGCCTACTGCCTCGGACTT

CAAGGGGCTACTTTAGGAGCAATTATCTTGTTTACTAAAA

Herein, we use Egr-1 based promoter to construeTGAATACCTTGCTATCTCTTTGATACATTTTTACAAAG
Egrl-survivin shRNA to transfect esophageal cancer cellSTGAATTAAAATGGTATAAATTAAATCACTTTTTTCAA
Then, the cells were treated with radiotherapy. The apopto3is GGAAGACTAATGCGTTTAAACACGCGGCGAC
and cell cycle of esophageal cancer cells were analyzed. @GFTAAGCTT (386bp). The constructed clones were further
findings demonstrate that survivin down-regulation by Egriverified by enzyme digestion and sequencing.
survivin shRNA combined with radiotherapy increases the
radiosensitivity of esophageal cancer cells. Cell culture and treatment. ECA109 and KYSE-150 cells

were cultured in RPMI-1640 medium + 10 % FBS + 1 %
Penicillin-Streptomycin. The cells were divided into the
MATERIAL AND METHOD following groups according to the different treatments: (1)
blank control group: no treatment + radiotherapy, (2) empty
vector control group: transfection of empty vector plasmid
Cells and reagents.ECA109 and KYSE150 cells were + radiotherapy, (3) Egrl-survivin shRNA Group, transfected
purchased from China Center for Type Culture Collectiowith pAAV-EGR1 promoter-survivin shRNA plasmid +
(Beijing, China). The pAAV-EGR1 promoter plasmid wagadiotherapy, (4) YM155 group, YM155 treatment +
synthesized and provided by Viraltherapy Biotechnologsadiotherapy.
Co., Ltd. (Wuhan, China). The pUC57-Survivin shRNA
plasmids were from Viraltherapy Biotechnology Co., Ltd. The IC50 value of YM155 on esophageal cancer
(Wuhan, China). DNA endonucleases of EcoRlI, Hindlll, anBECA109 and KYSE150 cells was 5 nM. Thus, the final
T4 DNA Ligase were purchased from NEB (Ipswich, USA)concentration of YM155 was adjusted to 5 nM. At 48 h after
YM155 was purchased from Selleck. Trizol was purchasdrhnsfection and YM155 treatment, the cells were irradiated.
from Aidlab (Beijing, China). HiScript Reverse Transcriptas&he irradiation method was: 6MV-X-rays were used for
(RNase H) and 50 ¥ ROX Reference Dye 2, as well as SYB/rtical irradiation at room temperature, with the dose rate
Green Master Mix was purchased from VAZYME (Nanjingpf 200 cGy / min and the irradiation field of 10 cm ¥ 10 cm.
China). RIPA lysate and BCA protein concentration kit wer@he irradiation dose was 4 Gy once. Cells were collected at
from Beyotime Biotechnology (Beijing, China). Rabbit24 h after irradiation.
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RT-gPCR. Total RNA was extracted from the cells withwith 1 mL of Binding Buffer and then stained withub7-
Trizol and then transcribed into according to the reverg®AD and 5ul APC-Annexin V in the dark for 10 min. The
transcription kit instructions. The survivin mRNA level wascell cycle and cell apoptosis were determined by FACS.
then detected by RT-gPCR. The RT-qPCR reaction system

was: cDNA 4ul, Forward Primer (10M) 0.4 ul, Reverse Statistical analysis.Was performed using Spss17.0
Primer (1M) 0.4 ul, SYBR Green Master Mix 10 ml, 50 statistical software. Data are expressed as medandard

x ROX Reference Dye 2 0.4 ml, dgbi4.8ul. The reaction deviation (Meant SD). The two-group comparison was
conditions were: 50C 2 min, 95°C 10 min; 95°C 30 s, 60 analyzed by t test. One-way analysis of variance was used
°C 30 s, 40 cycles. The final data was analyzed WiticR  for comparison among multiple groups. A P value <0.05 was
The primer sequences were: survivin-F: 5'-CCCTTtonsidered statistically significant.

TCTCAAG GACCACCGCATCT-3', and survivin-R: 5'-

CTCGTTCTCAGTGGGGCAGTGGAT G-3'. GAPDH-F:

5'-AAGCCGTTCTTGACAAATGG-3', and GAPDH-R: 5 RESULTS

ATTGG TGT TGGCCTTCAGAC-3'.

Western-Blot. Cells were lysed using RIPA and centrifugedsurvivin expression is knocked down by Egrl-survivin
at 12000 rpm for 5 min at*€. The supernatant was collectedshRNA and radiation. RT-gPCR was used to detect levels
and the protein concentration was determined by BCA kitf survivin mRNA. As shown in Figures 1A and 1B, survivin
After SPS-PAGE electrophoresis, the sample was transferre®NA in ECA-109 cells and KYSE150 cells after Egrl-
to a membrane. The membrane was blocked and washsatyivin shRNA + radiation treatment was significantly lower
and then were incubated with primary antibodies againtstan that in the blank control group, the empty vector control
survivin, cleavaged Caspase 3, cleavaged Caspase 9 gralip, and YM155 group (in ECA-109 cells, Egrl-survivin
GAPDH and secondary antibodies. Finally, the gray valueshRNAvsblank control P =0.000vs empty vector control
for protein bands were analyzed by BandScan. P =0.000,vs YM155 P =0.013 in KYSE150 cells, Egrl-
survivin shRNAvsblank control P =0.00@s empty vector
FACS. After 24 h of culture, cells were collected. For celbontrol P =0.000ysYM155 P =0.01). Similarly, the survivin
cycle detection, cells were fixed with 80 % ethanol for 4 mMRNA in ECA-109 cells and KYSE150 cells after YM155
at4°C. Then, cells were washed twice with pre-chilled PBS; radiation treatment was significantly lower than that in
and stained with 400l PI (50 mg/mL) at £C in the dark the blank control group and the empty vector control group
for 30 min. For cell apoptosis detection, cells were wash¢bh ECA-109 cells, YM155/s blank control P =0.0034s
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Fig. 1. Analysis of survivin mRNA levels. Survivin mRNA levels in ECA-109 cells (A) and KYSE150 cells (B) were
detected with RT-gPCR. Compared with blank control or empty vector control, *P<0.05. Compared with YM155, #P<0.05.
In ECA-109 cells, Egrl-survivin shRNx®s blank control, P=0.000; Egrl-survivin shRNA empty vector control, P
=0.000; Egri-survivin shRNA vs YM155, P =0.013; YM155 vs blank control, P =0.003; YM155 vs empty vector control,
P =0.006. In KYSE150 cells, Egrl-survivin shRNAblank control P =0.000; Egrl-survivin sShRNA empty vector
control, P =0.000; Egrl-survivin sShRNAYM155, P =0.01; YM15%sblank control P =0.000; YM158 empty vector
control, P =0.000.
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empty vector control P =0.006. In KYSE150 cells, YM15%roup and YM155 + radiotherapy (P =0.102). However, in
vsblank control P =0.00&sempty vector control P =0.000). KYSE150 cells, survivin protein level in the Egrl-survivin
The above results indicate that Egrl-survivin shRNAhRNA + radiotherapy group was significantly lower than
activated shRNA expression after radiation inductiorthat in the blank control group, the empty vector control
thereby inhibiting survivin levels. group, and YM155 group (Egrl-survivin shRNAblank

control, P =0.000ys empty vector control, P =0.000; vs
Down-regulation of survivin protein increases Caspase YM155, P =0.01) (Fig. 2B). Survivin protein in ECA-109
3 and Casepase 9 level§Vestern blot was performed to cells and KYSE150 cells after YM155 + radiation treatment
analyze protein expression of survivin, cleavaged Caspasas significantly lower than that in the blank control group
3 and cleavaged Caspase 9. The test results showed thaatid the empty vector control group (in ECA-109 cells,
expression of survivin protein in ECA-109 cells of EgrlYM155vsblank control, P =0.001; vs empty vector control,
survivin shRNA + radiotherapy group was significantly® =0.000; in KYSE150 cells, YM15&s blank control, P
lower than that of the blank control group and empty vecte0.001; vs empty vector control, P =0.001). The above results
control group (Egrl-survivin shRNAs blank control P suggest that Egrl-survivin shRNA significantly reduced the
=0.000,vsempty vector control P =0.000) (Fig. 2A). Thereexpression of survivin protein after inducement by
was no significant different between Egrl-survivin shRNAadiotherapy.
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Fig. 2. Analysis of survivin, Caspase 3, and Caspase 9 protein levels. The protein levels of survivin, cleavaged Caspase 3,
and cleavaged Caspase 9 in ECA-109 cells (A) and KYSE150 cells (B) were detected with Western blot. Representative
and quantitative Western blot results were shown on the left and right panel, respectively. Compared with blank control or
empty vector control, *P<0.05. Compared with YM155, #P<0.05. For surviving: in ECA-109 cells, Egrl-survivin shRNA
vsblank control P =0.000;sempty vector control P =0.000; YM155blank control, P =0.004;sempty vector control,

P =0.000. In KYSE150 cells, Egri-survivin shRNA vs blank control P =0.000; vs empty vector control, P #§€.000;
YM155 P =0.01; YM15%sblank control, P =0.00¥sempty vector control, P =0.001. For, cleavaged caspase3: in ECA-

109 cells, Egri-survivin shRN#s blank control P =0.0004s empty vector control P =0.000s YM155 P =0.045; in
KYSE150 cells, Egrl-survivin shRNys blank control P =0.00&s empty vector control P =0.00@s YM155 P =0.000.

For the cleavaged caspase9: in ECA-109 cells, Egrl-survivin shRHNlank control P =0.0;s empty vector control P
=0.01,vsYM155 P =0.099; in KYSE150 cells, Egrl-survivin shR¥X#blank control P =0.00&s empty vector control P
=0.000,vs YM155 P =0.001.
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The cleavaged caspase3 and caspase9 of Egsurvivin shRNAvsblank control P =0.00@sempty vector
survivin shRNA + radiation group cells increasedontrol P =0.000) (Figs. 3A and 3B). At the same time,
significantly than the other three groups in both ECA-108ompared with the YM155 group, the G2 phase of the Egrl-
cells and KYSE150 cells (Figs. 2A and 2B) (For th&urvivin shRNA group was significantly increased (in ECA-
cleavaged caspase3: in ECA-109 cells, Egrl-survivin shRNK9 cells, P =0.000; in KYSE150 cells, P =0.001). In
vsblank control P =0.000, vs empty vector control P =0.00@ddition, compared with the YM155 group, the Egrl-
vs YM155 P =0.045; in KYSE150 cells, Egrl-survivinSurvivin shRNA group had significantly decreased
shRNA vs blank control P =0.00@s empty vector control proportion of S phase in ECA-109 cells (P =0.000), whereas
P =0.000ysYM155 P =0.000. For the cleavaged caspaseSignificantly increased S phase proportion in KYSE-150 cells
in ECA-109 cells, Egrl-survivin shRN¥sblank control P (P =0.000). The above results suggest that the cells are
=0.01,vsempty vector control P =0.01, vs YM155 P =0.099%arrested at G2 and S phases after treatment with Egrl-
in KYSE150 cells, Egrl-survivin shRNA vs blank control Psurvivin shRNA combined with radiotherapy.
=0.000,vs empty vector control P =0.000s YM155 P
=0.001). This indicates that after down-regulation of survivibown-regulation of survivin protein increases cell
protein, the apoptosis of cells may increase. apoptosis.To determine cell apoptosis, flow cytometry was

conducted. The apoptosis rates in the Egrl-survivin sShRNA
Down-regulation of survivin protein arrests cell cycle at group and YM155 group were significantly higher than those
G2 and S phasesTo detect cell cycle distribution, flow in the blank control group and the empty vector control group
cytometry was performed. As shown in Figure 3, the cycia both ECA-109 cells (Fig. 4A) (Egrl-survivin shRNA vs
distribution of ECA-109 cells and KYSE-150 cells changetlank control P =0.000, vs empty vector control P =0.000),
obviously. Statistically, the proportion of G2 and S phasesd KYSE-150 cells (Fig. 4B) (Egrl-survivin shRNA vs
of these two cells in Egrl-Survivin shRNA group waslank control P =0.000, vs empty vector control P =0.000).
significantly higher than in blank control and empty vectoin addition, compared with the YM155 group, the Egrl-
groups (G2 phase in ECA-109 cells, Egrl-survivin shRNAurvivin shRNA group of ECA-109 cells and KYSE-150
vsblank control P =0.000sempty vector control P =0.000; cells also had a significantly increased apoptosis rate (in
in KYSE150 cells, Egri-survivin shRNvsblank control P ECA-109 cells, P =0.000; in KYSE150 cells, P =0.000). The
=0.000,vsempty vector control P =0.000. S phase in ECAapoptosis rate in ECA-109 cells and KYSE150 cells after
109 cells, Egrl-survivin shRN¥sblank control P =0.000, YM155 + radiation treatment was significantly lower than
vsempty vector control P =0.000; in KYSE150 cells, Egrlthat in the blank control group and the empty vector control
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Fig. 3. Analysis of cell cycle distribution. The cell cycle distribution of each treatment group of ECA-109 cells (A) and
KYSE150 cells (B) were analyzed with flow cytometry. Representative and quantitative flow cytometry were shown on the
left and right panel, respectively. Compared with blank control or empty vector control, *P<0.05. Compared with YM155,
#P<0.05. G2 phase in ECA-109 cells, Egrl-survivin shREBlank control P =0.00&;s empty vector control P =0.000;

in KYSE150 cells, Egri-survivin shRNvsblank control P =0.00@sempty vector control P =0.000. S phase in ECA-109
cells, Egrl-survivin shRNAsblank control P =0.00@&sempty vector control P =0.000; in KYSE150 cells, Egrl-survivin
shRNAvsblank control P =0.00&;s empty vector control P =0.000.
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group (in ECA-109 cells, YM155 vs blank control P =0.000:0.000).The results indicate that Egrl-survivin shRNA
vs empty vector control P =0.000. in KYSE150 cells, YM158ombined with radiotherapy can increase the apoptosis of
vs blank control P =0.000, vs empty vector control Bsophageal cancer cells, thus increasing their radiosensitivity.
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Fig. 4. Analysis of apoptosis. The apoptosis of each treatment group of ECA-109 cells (A) and KYSE150 cells (B) were
analyzed with flow cytometry. Representative and quantitative flow cytometry were shown on the left and right panel,
respectively. Compared with blank control or empty vector control, *P<0.05. Compared with YM155, #P<0.05. ECA-109
cells: Egrl-survivin shRNAs blank control P =0.00Q;s empty vector control P =0.000; KYSE150 cells: Egrl-survivin
shRNAvsblank control P =0.00&sempty vector control P =0.000. In ECA-109 cells, YM{15blank control P =0.000,
vsempty vector control P =0.000. In KYSE150 cells, YM1Sblank control P =0.00&s empty vector control P =0.000

DISCUSSION

Esophageal cancer is a common digestive system Survivin is closely related to the occurrence and
tumor in China. Its incidence ranks the 6th among commamogression of esophageal cancer. Dabrowshkil (2004)
malignant tumors (Zhengt al, 2019). Radiotherapy has showed that the expression of survivin was significantly
always been one of the main treatment methods farcreased in esophageal squamous cell carcinoma specimens,
esophageal cancer, but its curative effect is unsatisfactonith a positive rate of 83.33 %. Moreover, survivin
Zhu et al (2005) analyzed the radiotherapy effects of 500verexpression is significantly associated with poor
patients with advanced esophageal cancer, and they foyrdgnosis in patients (Dizdet al, 2018). The Egrl gene
that the 1-, 3-, and 5-year survival rates of the patients wgmeomoter contains a special structure of the CArG box / CC
71.1 %, 32.6 %, and 20.8 %, respectively. Even with tH@& + T-rich) GG region, which leads to the increased
rigorous statistical design of the NEOCRTEC5010 studgxpression of the Egrl gene induced by radiation. Based on
the results showed that for potentially resectable thoradius, we constructed Egrl-survivin shRNA. After transfection
esophageal squamous cell carcinoma, the partial complefeEgrl-survivin shRNA, esophageal squamous cell
remission rate in the preoperative concurrendarcinoma ECA-109 cells and KYSE-150 cells were
chemoradiotherapy group was 43.2 %, and the overailadiated with X-rays. The results showed that Egr1-survivin
survival was 100.1 months. Although the efficacy has beamRNA combined with radiation therapy down-regulated
significantly improved (Yangt al, 2018), compared with survivin expression and further affected the viability of ECA-
other common malignant tumors, the survival time 0f09 cells and KYSE-150 cells.
radiotherapy for esophageal cancer is still not satisfactory.

Therefore, there is an urgent need to explore new therapeutic = Down-regulating survivin expression by RNA
targets and methods for esophageal cancer. interference (RNAI) is a commonly used method to inhibit
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survivin in tumor cells. Huangt al. (2017) reported that promoted tumor cell apoptosis. In addition, FACS results
transfection of survivin shRNA in non-small cell lungshowed that after Egrl-survivin shRNA treatment,
cancer could reduce the expression of survivin mMRNA am$ophageal squamous cell carcinoma cells had significant
protein, and that significant tumor growth inhibition wass2 and S phase arrests. Consistent results have also been
observed in animal models. In addition, Ha@l (2019) reported in Hela cells (Wangt al, 2012), breast cancer
reported that knockdown survivin via shRNA inhibiteccells (Huet al, 2019), and uveal melanoma (Zhetual.,
cancer cell proliferation and promoted apoptosis in bo2010).

A431 cell andin vivo xenograft tumor mouse model. In

this study, by transfection of survivin shRNA, our results

showed that the levels of survivin mRNA and protein i€ONCLUSION

ECA-109 cells and KYSE-150 cells were significantly

down-regulated after induction of radiotherapy, and tumor o )

cell apoptosis was promoted. These results are consistent Ve conclude that Egrl-Survivin shRNA transfection
with previous studies (Yarej al, 2010; Huangt al, 2017; combined with radiotherapy increases the radiosensitivity
Zhouet al, 2018; Haet al, 2019), indicating that survivin Of €sophageal squamous cell carcinoma and may be a
expression down-regulation can promote cancer cdifomising treatment for esophageal cancer.

apoptosis.

LV, Y.; ZHANG, J.; LU, Y.; ZHANG, X. &WANG, H . Efecto
YM155 is a small molecule drug that targets survivi@e la regulacién negativa de survivina por shRNA de Egri-
(Nakahareet al, 2007). lwasat al (2008) showed that survivina combinado con radioterapia sobre la radiosensibilidad
YM155 treatment increased the sensitivity of human norel carcinoma escamoso de eséfagb.J. Morphol., 41(61712-
small cell lung cancer cells to gamma rays and inhibitelef 19, 2023.
the growth of non-small cell lung cancer xenografts in nude ) o )
mice. Liuet al (2018) found that YM155 inhibited the up- RESUMEN: Este estudio tuvo como objetivo investigar
regulation of survivin caused by radiotherapy and furth%l efecto de la regulacién negativa de survivina por el shRNA de

. d th itivity of s t dioth Xgrl-survivina combinado con radioterapia sobre la apoptosis y
Increase € sensilivity of cancer cells 1o radiotheragy-, jiosensibilidad del carcinoma de células escamosas de

Consistently, our results showed that after YM155 andisrago Células ECA109 y KYSEL50. Las células ECA109 y
radiotherapy treatment, the levels of survivin mMRNA angysg150 se transfectaron con shRNA de survivina Egrl y luego
protein in ECA-109 cells and KYSE-150 cells werge trataron con radioterapia. Después de 24 h, los niveles de
significantly down-regulated, however, apoptosis wadRNm y proteina de Egrl-survivina se detectaron mediante
significantly increased. Although there are many kinds ofPCR y Western-Blot. El ciclo celular y la apoptosis se detectaron
reagents targeting survivin, such as RNAi and YM155, théyediante _citometria de flujo. La transferencia We_stern también )
all have certain shortcomings and have not been appliecf§}€cto niveles de Caspasa 3 y Caspasa 9 escindidas. Se us6

clinical practice (Liet al, 2019). Therefore, we hope to YM155 como control positivo para inhibir la expresion de

. - rvivina. Los niveles de ARNm y proteina de survivina en células
explore new ideas for targeted survivin therapy throu@CAmQ y KYSE150 tratadas ycgn shRNA de survivina Egrl
the concept of gene-radiotherapy.

combinado con radioterapia fueron significativamente mas bajos

) o ) gue los del grupo control en blanco, el grupo control de vector
Using radiation-induced properties of promoters, gengacio y el grupo de radioterapia YM155 + (P <0,05). Mientras
radiotherapy uses ionizing radiation to drive the expressi@nto, después de la regulacién negativa de survivina, la
of a gene of interest, thereby combining radiation therapyoporcion entre las fases G2 y S de las células ECA109 y
with gene therapy. Waret al (2012) constructed an Egrl KYSE150 aumenté significativamente, lo que llevo a una

/ TRAIL adenovirus expression vector, which promotegetencion significativa de las fases G2y S. Ademas, la apoptosis
apoptosis of cervical cancer cells after radiation inductiof€ 'as células ECA109 y KYSE150 aumento significativamente
Hu et al (2019) used radiation to induce ras-related C& <0:01)-Ademas, los niveles de proteina de Caspasa 3y Caspasa
botulinum toxin substrate 2 overexpression, whic escindidas aumentaron significativamente en el shRNA de Egrl-

ianifi v i d th . f l survivina combinado con el grupo de radioterapia. EIl shRNA de
significantly mcreas? the sensitivity of ma '_gnangurvivina de Egrl combinado con radioterapia puede regular
melanoma cells to radiotherapy. The results of this stugéyativamente la expresion de survivina, lo que aumenta adn

showed that after Egrl-survivin shRNA + radiatiofnas la apoptosis y mejora la radiosensibilidad de las células
treatment, the expression levels of survivin mRNA andCA109 y KYSE150.

protein in ECA-109 cells and KYSE-150 cells were

significantly down-regulated. However, cleaved Caspase3  PALABRAS CLAVE: Carcinoma de células
and Caspase9, which are associated with apoptosigcamosas de esofago; Survivina; Radioterapia genética;
increased significantly, indicating that inhibition of survivinRadiosensibilidad.
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