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EFFECT OF ANTI-TSLPR MONOCLONAL
ANTIBODY ON VIABILITY, PROAPOPTOTIC
GENES EXPRESSION, AND PRODUCTION
OF PRO-INFLAMMATORY CYTOKINES

IN MCF-7 AND A549 CELLS

Background. Thymic stromal lymphopoietin (TSLP) and its receptor (TSLPR) are expressed in various cancer cells.
However, their role in cancer development is not well defined. Aim. To investigate the effects of anti-TSLPR antibody
on the viability, proapoptotic genes expression, and production of pro-inflammatory cytokines in MCF-7 and A549
cancer cells. Materials and Methods. MCF-7 and A549 cells were exposed to anti-TSLPR monoclonal antibody
for 24, 48, and 72 h. The effect on cell viability was examined by MTT assay. The expression levels of TP53, BAX,
and CASP3 genes were evaluated by the quantitative reverse transcription polymerase chain reaction (QRT-PCR).
Levels of interleukin (IL)-6, tumor necrosis factor-alpha (TNF-a), and transforming growth factor (TGF-1) were
measured by the enzyme-linked immunosorbent assay (ELISA). Results. The treatment of MCF-7 cells with anti-
TSLPR antibody slightly stimulates cell proliferation after 48 h and 72 h following initial cytotoxicity in 24 h with
a significant reduction in IL-6 and TNF-a production. A significant increase in the BAX expression in anti-TSLPR
treated cells at a concentration of 2.5 pg/ml at 24-h point was evident. In anti-TSLPR-treated A549 cells, no decrease
in cell count was observed, and slight dose-dependent stimulation of cell proliferation was evident in 48 h and 72 h
of culture. A significant increase in TP53, BAX, and CASP3 expression upon treatment with 2.5 pg/ml of anti-TSLPR
was evident in A549 cells. Conclusion. The effects of anti-TSLPR on cell viability, proapoptotic gene expression, and
production of pro-inflammatory cytokines (IL-6 and TNF-a) vary in MCF-7 and A549 cells.
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Thymic stromal lymphopoietin (TSLP) is an in- | response to viruses, bacteria, or allergens [1, 2].
terleukin (IL)-7-like cytokine. It is mainly ex- | Although the main function of TSLP is to regu-
pressed by epithelial cells and keratinocytes in | late type 2 inflammatory responses, its dysregu-

Citation: Rakhaa A, Talaat RM, El-maadawy EA, Gurguis AA. Effect of anti-TSLPR monoclonal antibody on vi-
ability, proapoptotic genes expression and production of pro-inflammatory cytokines in MCF-7 and A549 cells. Exp
Oncol. 2023; 45(2): 211-219. https://doi.org/10.15407/exp-oncology.2023.02.211

© Publisher PH «Akademperiodyka» of the NAS of Ukraine, 2023. This is an open access article under the CC BY-
NC-ND license (https://creativecommons.org/licenses/by-nc-nd/4.0/)

ISSN 1812-9269. Experimental Oncology 45 (2). 2023 211



A. Rakhaa, R.M. Talaat, E.A. El-maadawy, A.A. Gurguis

lation was found in several inflammatory disea-
ses and malignancies [3, 4]. TSLP was found to
be expressed in various cancer cell types, inclu-
ding breast [5] and lung [6] cancer. Moreover, it
plays a crucial role in the induction and progres-
sion of solid tumors such as cervical [7], gastric
cancer [8], and leukemia [9]. On the contrary, it
was reported to have an inhibiting role in other
types, such as colon [10], skin [3], and pancre-
atic cancer [11].

The functional TSLP receptor (TSLPR) is
composed of the TSLP-R chain (also known as
cytokine receptor-like factor 2 (CRLF2)) and
IL-7Ra. It is expressed mainly on the surface of
immune cells, including monocytes, B cells, and
dendritic cells (DCs) [12]. It was also found on
the surface of other cell types, such as colonic
and airway epithelium. Its expression level was
found to differ depending on the local inflam-
mation [10, 13]. Besides normal cells, TSLPR
is expressed on several types of cancer cells, in-
cluding breast [14], lung [15], pancreatic [16],
colon [10], cervical [7], gastric [8], skin cancer
cells [3], and leukemia [9]. However, its effect on
cancer development is not well defined yet.

Arguably data concerning the role of TSLP
in breast cancer have been documented. Some
studies suggested that TSLP had an expanding
role in carcinogenesis [5, 14, 17]. Furthermore,
a significant association was reported between
single nucleotide polymorphisms (SNP) in TSLP
and breast cancer progression in Saudi female
patients [18]. A recent study by Shi et al. [19]
assumed that reducing TSLP levels using arcti-
genin (a bioactive compound from Arctiumlap-
pa L.) could slow down breast cancer progres-
sion. On the other hand, a suppressing role of
TSLP in breast cancer was demonstrated in [11].
Other studies reported that TSLP does not affect
breast cancer development [20, 21]. Concerning
lung cancer, only a few researchers looking into
the role of TSLP in lung cancer found it to be
stimulating [6, 15, 22, 23]. To evaluate the role
of TSLP in cancer cells, this study was designed
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to investigate the effect of anti-TSLPR antibody
treatment on the proliferation, apoptosis, and in-
flammation in breast and lung cancer cell lines.

Materials and Methods

Cell culture. MCF-7 and A549 cells were ob-
tained from the American Type Culture Collec-
tion (ATCC). They were cultured in RPMI-1640
medium supplemented with 10% fetal bovine
serum (FBS), L-glutamine (200 mM), penicillin
(100 U/ml), streptomycin (100 ug/ml), genta-
mycin (50 pg/ml), and HEPES buffer (all from
Biowest, France). Cells were maintained in the
logarithmic growth phase at 37 °C in humidi-
fied atmosphere containing 5% CO, by routine
sub-culturing every two days in T75 and T25 tis-
sue culture flasks. When reaching 95% conflu-
ency, monolayer cells were rinsed with normal
saline and harvested by trypsin/EDTA (Biowest,
France) treatment.

Anti-TSLPR antibody treatment of MCF-7
and A549 cells. About 2.5 x 10° cells/ml were
cultured in flat-bottom 96 well-microtiter plates
(200 pl/well) in complete RPMI-1640 media at
37 °C to allow cells to settle down. On the fol-
lowing day, monolayer cells were treated with
monoclonal anti-TSLPR antibody (produced by
the Monoclonal Antibody Core Facility, Uni-
versity of Texas, M.D. Anderson Cancer Centre,
USA) at different concentrations (5, 2.5 and 1.25
png/ml) for 24, 48, and 72 h. Cells supplemented
with complete culture media served as untreated
negative controls. Nine wells were used for each
concentration.

Cytotoxicity assay. To assess the potential ef-
fect of anti-TSLPR antibody treatment on can-
cer growth, cell viability was measured using
the 3-(4,5-dimethylthiazol)-2,5-diphenyltetra-
zolium bromide (MTT) assay as previously de-
scribed by Talaat et al. [24]. At the end of the in-
cubation period, the medium was removed, and
40 ul/well MTT was added. Purple formazan
crystals were solubilized by dimethylsulfoxide
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(DMSO) (160 pl/well). The absorbance was mea-
sured at 570 nm (SunriseTM, Tecan Group Ltd.,
Switzerland). The mean absorbance of treated
cells/mean absorbance of negative control cells
x100 was used to compute the viability percen-
tage. Basing on the results of the MTT assay, we
performed the following experiments using the
optimal antibody concentrations and time inter-
vals.

Apoptotic gene expression level. In flat bot-
tom 6 well-microtiter plates (Greiner, USA), cells
were treated with anti-TSLPR antibody using
two concentrations (2.5 and 1.25 pg/ml). Tripli-
cate wells were used for each concentration and
two plates were used, either being examined in
different time interval (24 h and 48 h). Cells with
the culture media were used as the negative con-
trol. According to the manufacturer’s instruc-
tions, the total RNA was isolated from treated
and untreated MCF-7 and A549 cells using the
TRIzol reagent kit (Life Technologies Ltd., UK).
NanoDrop 2000/2000c (Thermo Fisher Scien-
tific, USA) was used to determine the purity
and concentration of RNA, and 1% agarose gel
electrophoresis was used to ensure RNA integ-
rity. One of the RNA samples was used for quan-
titative reverse transcription polymerase chain
reaction (qRT-PCR). RNA was reverse-tran-
scribed into cDNA using the TOPscript™ cDNA
synthesis kit (Enzynomics, Life Technologies,
India) according to the manufacturer’s instruc-
tions. The detection of TP53, BAX, and CASP3

Table 1. PCR primer sequences

gene expression was carried out in 20 uL PCR
reactions using TOPreal” qPCR 2X PreMIX
(SYBR Green with low ROX) (Enzynomics, Life
Technologies, India) PCR Kit according to the
manufacturer’s protocol. The primer sequences
are listed in Table 1. The PCR cycles were as fol-
lows: 95 °C for 10 min, followed by 45 cycles of
95 °C for 10 s 60 °C for 34 s and 72 °C for 30 s.
B-actin served as the endogenous control. The
228t method was used for analyzing the ex-
pression level [25]. All experiments were made
on the AriaMx Real-Time PCR System (Agilent
Technologies, USA). The relative fold change
(RFC) was used to express the data.

Assessment of inflammatory cytokine levels.
MCEF-7 and A549 cells suspended in complete
RPMI-1640 were dispensed in triplicates in
96-well flat-bottom cell culture plates (Greiner,
USA) and treated with different concentrations
of anti-TSLPR antibody (2.5 and 1.25 pg/ml) at
24 h and 48 h. Supernatants were collected and
stored at =80 °C to measure inflammatory me-
diators. Duoset enzyme-linked immunosorbent
assay (ELISA) (R&D Systems, Inc., USA) was
used for the detection of IL-6 tumor necrosis
factor-alpha (TNF-a), and transforming growth
factor-beta (TGF-P1) levels in the supernatant
of treated and control MCF-7 and A549 cells as
previously described by Talaat et al. [26]. The
intensity of the developed color was measured
by reading optical absorbance at 450 nm using
a microplate reader (Sunrise; Tecan Group Ltd,

Gene Primers References

TP53 F: 5- TCAGATCCTAGCGTCGAGCCC -3 [34]
R: 5- GGGTGTGGAATCAACCCACAG -3’

BAX F: 5- CCCAGTTGAAGTTGCCGTCA -3’ [35]
R: 5-ATGGACGGGTCCGGGGAGCA -3

CASP3 F:5-GCAGCAAACCTCAGGGAAAC-3 [36]
R: 5-TGTCGGCATACTGTTTCAGCA-3

B-actin F:5-GAGACCTTCAACAACCCAGCC-3 [24]
R: 5-GGATCTTCATGAGGTAGTCAG-3’
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Switzerland). The ELISA reader-controlling soft-
ware (Softmax; Molecular Devices, USA) pro-
cessed the digital data of the raw absorbance
values into a standard curve, from which the cy-
tokine concentrations were derived. The results
were expressed as picograms of cytokine per
millilitre of supernatant (pg/ml).

Statistical analysis. All statistical analyses
were performed using SPSS (version 19) (SPSS,
Inc., USA). The data are presented as means with
corresponding SE. The comparisons between
different studied groups were performed using
Student’s t-test or one-way analysis of variance
(ANOVA). P-values less than 0.05 were consid-
ered statistically significant.

Results

Effect of anti-TSLPR antibody treatment on vi-
ability of MCF-7 and A549 cells. The treatment
of MCEF-7 cells with the anti-TSLPR antibody
slightly stimulates cell proliferation in a dose-
and time-dependent mode following initial cy-
totoxicity as shown in Fig. 1. Especially notice-
able is the decrease in the count of viable cells
treated with the anti-TSLPR antibody at 24-h
time point, especially in cells treated with an an-
tibody dose of 1.25 pg/ml (57.16% viable cells).
As shown in Fig. 2, in anti-TSLPR-treated A549
cells, no decrease in cell count was observed.
Slight dose-dependent stimulation of cell prolif-
eration was evident after 48 h and 72 h of culture.
Effect of anti-TSLPR antibody treatment on
apoptotic gene expression level. The effect of
MCEF-7 cell treatment with the anti-TSLPR an-
tibody on the expression of pro-apoptotic genes
(TP53, BAX, and CASP3) is presented in Table 2.
The anti-TSLPR antibody treatment did not sig-
nificantly affect CASP3 in response to both doses
(1.25 and 2.5 pg/ml) after 24 h and 48 h. In con-
trast, a significant increase in the BAX expression
in anti-TSLPR treated cells at a dose of 2.5 ug/ml
at 24-h point was evident. Only slight changes in
TP53 expression were detected at 48-h point in
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cells treated with anti-TSLPR at a dose of 1.25
ug/ml.

As shown in Table 3, similar changes in the BAX
expression were observed in anti-TSLPR treated
A549 cells. Nevertheless, in this cell line, the ex-
pression of TP53 and CASP3 was affected signifi-
cantly as well. Meanwhile, by comparing the two
time intervals, no significant change was noted
in the expression level of all tested apoptotic
genes in cells treated with 2.5 pg/ml anti-TSLPR.

Effect of anti-TSLPR antibody treatment on
cytokine levels. As illustrated in Fig. 3, reduc-
tion in the IL-6 and TNF-a levels was notified in
MCEF-7 cells in both anti-TSLPR concentrations
at 24 h. On the contrary, a gradual increase in the
TNF-alevel was observed at 48 h post-treatment
with maximum significant elevation 1.25 pug/ml
compared to the control (p < 0.01) and 2.5 pg/ml
dose (p < 0.05). No change in TGF-p1 level was
demonstrated after treating MCF-7 cells with
both concentrations of the antibody at both time
intervals. Compared to the control, the only re-
markable reduction (p < 0.001) in TGF-B1 was
detected after 48 h with 1.25 pg/ml anti-TSLPR.
Consequently, at both time intervals, the levels
of pro- and anti-inflammatory cytokines were
consistent with cell viability data.

As shown in Fig. 4, A549 cells treated with 1.25
ng/ml of anti-TSLPR showed a significant ele-
vation (p < 0.01) in the IL-6 levels. The TGF-f1
level was changed insignificantly. Concerning
TNF-a its level was significantly (p < 0.001) de-
creased after 24 h then significantly elevated
(p < 0.001) after 48 h compared to the control.

Discussion

Several studies have discussed the role of TSLP
in tumor development and progression seeking
to identify its role as a potential prognostic
marker or therapeutic target [7, 10, 16]. Howe-
ver, the mechanisms by which TSLP is expres-
sed in lung and breast cancer cells and their
association with oncogenic events remain to
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Fig. 1. Viability of MCF-7 cells treated with anti-TSLPR antibodies after 24, 48, and 72 h
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Fig. 2. Viability of A549 cells treated with anti-TSLPR antibodies after 24, 48, and 72 h
Table 2. Relative fold change (RFC) of TP53, BAX, and CASP3 expression
in MCF-7 cells after 24 and 48 h of treatment with anti-TSLP-R antibodies
Genes Time 2.5 ug/ml 1.25 pg/ml p
TP53 24h 491 +1.33 492 +£0.11 NS
48 h 4.09 £ 0.59 9.34 £ 1.99 <0.05
BAX 24 h 277.80 £ 43.62 2.88+1.29 <0.01
48 h 78.57 £ 6.88 3.73+£1.02 <0.001
CASP3 24h 2.83+£0.48 1.89 £ 1.04 NS
48 h 2.41 £0.98 4.18 £ 1.86 NS
Table 3. Relative fold change (RFC) of TP53, BAX, and CASP3 expression
in A549 cells after 24 and 48 h of treatment with anti-TSLP-R antibodies
Genes Time 2.5 ug/ml 1.25 pg/ml p
TP53 24h 139.16 £ 61.78 0.78 £ 0.06 <0.05
48 h 60.41 + 4.44 93.31 £ 2.51 <0.001
BAX 24 h 399.72 £ 213.15 19.93 + 4.14 NS
48 h 405.07 £ 37.84 113.48 £ 20.32 < 0.001
CASP3 24h 150.18 + 26.47 4.77 £0.88 <0.01
48 h 115.85 +£47.29 182.29 + 74.42 <0.001
ISSN 1812-9269. Experimental Oncology 45 (2). 2023 215
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Fig. 3. Levels of cytokines (IL-6, TGF-B1, and TNF-a) produced by MCF-7 cells treated with anti-TSLPR antibodies
after 24 and 48 h: (a) Significant difference compared to CM, (b) Significant difference compared to concentration
2.5 pg/ml. *p < 0.05, **p <0.01, ***p < 0.001, 024 h, M 48 h. Results are expressed as mean + SE
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Fig. 4. Levels of cytokines (IL-6, TGF-B1, and TNF-a) produced by A549 cells treated with anti-TSLPR antibody
after 24 and 48 h: (a) Significant difference compared to CM, (b) Significant difference compared to concentration
2.5 pug/ml. *p < 0.05, **p < 0.01, **p < 0.001, 0 24 h, M 48 h. Results are expressed as mean + SE

be established. This cytokine was found to have
a contradictory effect on several cancer cell ty-
pes [9, 10]. Consequently, in this study, we
aimed to investigate this argument by using
anti-TSLPR monoclonal antibodies and eluci-
date the impact of this antibody-receptor inte-
raction on MCF-7 and A549 cells.

The anti-TSLPR treatment of MCF-7 cells
slightly stimulate their proliferation after 48 h
and 72 h following the initial decrease in the
count of the viable cells after 24 h as compared
to the control culture. This effect was accompa-
nied by the increase in BAX expression at 24-h
point in cells treated with 2.5 pg/ml of anti-
TSLPR antibody.

Our data are consistent with the aforemen-
tioned study on mice, which verified that TSLP
could block early stages of breast cancer develop-
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ment via enhancing CD4" Th2 cells, which play
a role in the anti-tumor immune response [11].
Moreover, another study by Yu et al. [27] repor-
ted that TSLP expression in early-stage breast
cancer is associated with the efficacy of adju-
vant chemotherapy and prognosis. Previously, Li
et al. [15] have demonstrated the decreased le-
vels of TNF-a and increased levels of TGF-f1
secreted from human dendritic cells in response
to TSLP, which was supposed to enhance human
lung cancer progression.

We notified that treating MCF-7 cells with
a lower dose of anti-TSLPR antibody (1.25 pg/
ml) after 24 h of incubation exerts slight cyto-
toxicity with accompanying reduction in
IL-6 and TNF-a production. Surprisingly, no
significant change was reported in the apopto-
tic genes suggesting that the reported cell death
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might be caspase-independent. These findings
agree with a previous study demonstrating that
breast cancer cells receive the endogenous TSLP
signal to enhance their growth [11]. Oakland
et al. [17] suggested a supporting role for TSLP
in tumor growth via direct signaling by CD4*
T cells and disabling TSLP signaling inhibited
cancer progression and metastasis. In agree-
ment, Kuan and Ziegler [14] reported that TSLP
produced by tumor-infiltrating myeloid cells is
a critical survival factor for breast tumor cells. In
addition, IL-13-TSLP pathway showed an abi-
lity to induce tumor growth by promoting Th2
cells in the tumor microenvironment [5].

Hartgring et al. [28] reported decreased con-
centrations of IL-6 in TSLPR-deficient mice.
Moreover, a significant increase in IL-6 expres-
sion was demonstrated in HeLa and CaSki via
recombinant human TSLP [2], in human mast
cells (HMC-1) treated with TSLP [29], and af-
ter TSLPR activation on human airway smooth
muscle cells [30]. In agreement, Ito et al. [31]
reported that human TSLP can activate den-
dritic cells, which induces the naive CD4* T cells
to differentiate into Th2 cells producing high
amounts of TNF-a. Another study indicated that
human TSLP can increase levels of TNF-a in
HMC-1 cells [29].

In A549 lung cancer cells, the anti-TSLPR
antibody causes slight dose-dependent stimu-
lation of cell proliferation without cell toxici-
ty with a significant elevation in the IL-6 levels
and decrease in TNF-a after 24 h. In agreement
with Li et al. [15], the significant elevation in
IL-6 was found to be associated with lung cancer
progression. On the contrary, decreased levels
of TNF-a were found, which is consistent with
previous studies by Ito et al. [29] and Yoou et
al. [31]. The diminished IL-6 and TGF-{1 levels
are consistent with previously reported studies
[2, 15, 28—29]. Moreover, the expression levels
of pro-apoptotic TP53, BAX, and CASP3 genes
increased in A549 cells treated with anti-TSLPR
antibody.

ISSN 1812-9269. Experimental Oncology 45 (2). 2023

A recent study reported that high levels of
TSLP promoted the progression of advanced
human lung adenocarcinoma [22]. Another
study by Lau et al. [23] revealed that the in-
creased TSLP levels might cause a primary re-
sistance to the anti-programmed death factor
(PD-1) inhibitors in human metastatic small-
cell lung cancer. Moreover, Burkard-Mandel et
al. [32] hypothesized that TSLP enhances lung
metastasis by stimulating tissue-resident alveo-
lar macrophage pro-tumorigenic population in
mice. DCs stimulated by human TSLP could in-
duce regulatory T cells (Tregs), playing an im-
portant role in suppressing anti-tumor immune
responses, which may be the leading cause of
lung tumor progression [15]. Despite the results
of previously reported data, none were obtained
on the A549 lung cancer cell line. To the best of
our knowledge, this is the first study to demon-
strate a stimulating role of anti-TSLPR antibody
on A549 lung cancer cells growth.

To sum up, the effects of anti-TSLPR on cell
viability, proapoptotic genes expression, and
production of pro-inflammatory cytokines (IL-6
and TNF-a) vary in cancer cells of different ge-
nesis.

Conflict of interest

Authors declared no conflict of interest

Acknowledgments

Scientists supported this work for the Next Ge-
neration Scientists Grant Program [Grant No:
SNG-2016 (103)], from the Egyptian Academy
of Scientific Research and Technology (ASRT),
Egypt.

We thank Dr. Laura Bover, Professor of the
Immunology Department/Genomics Medicine
Department, Graduate School of Biomedical
Sciences, University of Texas, M.D. Anderson
Cancer Center, for providing some reagents and
for her valuable discussion.

217



A. Rakhaa, R.M. Talaat, E.A. El-maadawy, A.A. Gurguis

REFERENCES

L.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Sebastian K, Borowski A, Kuepper M, et al. Signal transduction around thymic stromal lymphopoietin (TSLP) in
atopic asthma. Cell Commun Signal. 2008;6:4-11. doi: 10.1186/1478-811X-6-5

Xie F, Meng YH, Liu LB, et al. Cervical carcinoma cells stimulate the angiogenesis through TSLP promoting
growth and activation of vascular endothelial cells. Am J Reprod Immunol. 2013;70:69-79. doi: 10.1111/aji.12104

. Cunningham TJ, Tabacchi M, Eliane JP, et al. Randomized trial of calcipotriol combined with 5-fluorouracil for

skin cancer precursor immunotherapy. J Clin Invest. 2017;127:106-116. doi: 10.1172/JCI89820.

. Corren J, Ziegler SE. TSLP : from allergy to cancer. Nat Immunol. 2019;20:1603-1609. doi: 10.1038/s41590-019-

0524-9.

. Pedroza-Gonzalez A, Xu K, Wu TG, et al. Thymic stromal lymphopoietin fosters human breast tumor growth

by promoting type 2 inflammation. ] Exp Med. 2011;208:479-490. doi: 10.1084/jem.20102131.

. Zhao H, Li H, Yu ], et al. The expression of TSLP and its relationship with the number of infiltrating regulatory

T cells in lung cancer. Chin J Clin Oncol. 2010;37:126-130.

. Xie E, Liu LB, Shang WQ, et al. The infiltration and functional regulation of eosinophils induced by TSLP pro-

mote the proliferation of cervical cancer cell. Cancer Lett. 2015;364:106-117. doi: 10.1016/j.canlet.2015.04.029

. Watanabe J, Saito H Miyatani K, et al. TSLP expression and high serum TSLP level indicate a poor prognosis

in gastric cancer patients. Yonago Acta Med. 2015;58:137-143. PMID: 26538800; PMCID: PMC4626360.

. Stoian C, Mambo N G, McCarthy P, et al. Targeting TSLP-induce upregulation of Mcl-1 for the treatment of Ph-

like ALL with CRLEF2 alterations [abstract]. In: Proc. Am. Assoc. Cancer Res Annual Meeting; Washington, DC.
Philadelphia (PA): AACR; Cancer Res. 2017; 77:Abstract nr 5829. doi: 10.1158/1538-7445.AM2017-5829

Yue W, Lin Y, Yang X, et al. Thymic stromal lymphopoietin (TSLP) inhibits human colon tumor growth by promo-
ting apoptosis of tumor cells. Oncotarget. 2016;7:16840. doi: 10.18632/oncotarget.7614

Demehri S, Cunningham TJ, Manivasagam S, et al. Thymic stromal lymphopoietin blocks early stages of breast
carcinogenesis. ] Clin Invest. 2016;126:1458-1470. doi: 10.1172/JCI83724

O’Shea JJ, Gadina M, Siegel RM. Cytokines and Cytokine Receptors. In Clinical Immunology, Fifth Edition. Else-
vier, 2019: 127-155. doi: 10.1016/B978-0-7020-6896-6.00009-0

Miazgowicz MM, Elliott MS, Debley JS, et al. Respiratory syncytial virus induces functional thymic stromal lym-
phopoietin receptor in airway epithelial cells. J Inflam Res. 2013;6:53-61. doi: 10.2147/JIR.S42381

Kuan EL, Ziegler SE. A tumor-myeloid cell axis, mediated via the cytokines IL-1a and TSLP, promotes the prog-
ression of breast cancer. Nat Immunol. 2018;19:366-374. doi: 10.1038/s41590-018-0066-6

LiH, Zhao H, Yu ], et al. Increased prevalence of regulatory T cells in the lung cancer microenvironment: A role
of thymic stromal lymphopoietin. Cancer Immunol Immunother. 2011;60:1587-1596. doi: 10.1007/s00262-011-
1059-6

Goswami I, Coutermarsh-Ott S, Morrison RG, et al. Irreversible electroporation inhibits pro-cancer inflamma-
tory signaling in triple-negative breast cancer cells. Bioelectrochemistry. 2017;113:42-50.doi: 10.1016/j. bioelec-
hem.2016.09.003

Olkhanud PB, Rochman Y, Bodogai M, et al. Thymic stromal lymphopoietin is a key mediator of breast cancer
progression. ] Immunol. 2011;186:5656-5662. doi: 10.4049/jimmunol.1100463

Semlali A, Almutairi M, Parine NR, et al. Expression and allele frequencies of thymic stromal lymphopoietin are
a key factor of breast cancer risk. Genetics Genomics. 2019;7:e813. doi: 10.1002/mgg3.813

Shi H, Zhao L, Guo X, et al. Arctigenin attenuates breast cancer progression through decreasing GM-CSF/TSLP/
STAT3/B-catenin signaling. Int ] Mol Sci. 2020; 21:6357 doi:10.3390/ijms21228850

Ghirelli C, Sadacca B, Reyal E, Zollinger R, et al. No evidence for TSLP pathway activity in human breast cancer.
Oncoimmunology. 2016;5:e1178438. doi:10.1080/2162402X.2016.1178438

Zhu T, Zheng ], Hu S, et al. Construction and validation of an immunity-related prognostic signature for breast
cancer. Aging (Albany NY). 2020;12:21597-21612. doi:10.18632/aging.103952

Cavic M, Jokic V, Marinkovic M, et al. The value of Th2-related thymic stromal lymphopoietin as a prognostic
and predictive biomarker in non-small cell lung cancer. ] Thorac Oncol. 2021;16:5S705-S706. doi: 10.1016/S1556-
0864(21)01859-1

Lau S, Wong S, Wang B, et al. Early expansion of M-MDSCs and high plasma TSLP levels as predictors of pri-
mary resistance to PD1 inhibitors in metastatic NSCLC. ] Thorac Oncol. 2021;16:5332-S333. doi: 10.1016/j.
jtho.2021.01.515

218 ISSN 1812-9269. Experimental Oncology 45 (2). 2023



Effect of ANTI-TSLPR monoclonal antibody on viability, proapoptotic genes expression

24. Talaat RM, Abo-zeid TM, Abo-elfadl MT, et al. Combined hyperthermia and radiation therapy for treatment
of hepatocellular carcinoma. Asian Pac ] Cancer Prev. 2019;20:2303-2310. doi:10.31557/APJCP.2019.20.8.2303

25. El-Maadawy EA, Elshal MF, Bakry RM, et al. Regulation of CD4+ CD25+ FOXP3+ cells in pediatric acute lym-
phoblastic leukemia (ALL): Implication of cytokines and miRNAs. Mol Immunol. 2020;124:1-8. doi: 10.1016/j.
molimm.2020.05.002

26. Talaat RM, Mohamed SE, Bassyouni IH, et al. Cytokine Th1 / Th2 / Th17 / Treg cytokine imbalance in systemic lu-
pus erythematosus ( SLE ) patients : Correlation with disease activity. Cytokine. 2015;72:146-153. doi: 10.1016/j.
Cyt0.2014.12.027

27.YuH, YangJ, LiY, et al. The expression of thymic stromal lymphopoietin in primary tumors of breast cancer is as-
sociated with prognosis. Chin ] Cell Mol Immunol. 2015;31:239-243. PMID: 25652868

28. Hartgring SAY, Willis CR, Dean CE, et al. Critical proinflammatory role of thymic stromal lymphopoietin and
its receptor in experimental autoimmune arthritis. Arthritis Rheumatism. 2011;63:1878-1887. doi: 10.1002/
art.30336

29. Yoou M, Nam S, Hyun M, et al. Ameliorative effect of atractylenolide III in the mast cell proliferation induced
by TSLP. Food Chem Toxicol. 2017;106:78-85. doi: 10.1016/j.fct.2017.05.042

30. Shan L, Redhu NS, Saleh A, et al.Thymic stromal lymphopoietin receptor-mediated IL-6 and CC/CXC chemo-
kines expression in human airway smooth muscle cells: role of MAPKs (ERK1/2 p38, and JNK) and STAT3
pathways. J Immunol. 2010;184:7134-7143. doi: 10.4049/jimmunol.0902515.

31.Ito T, Wang Y, Duramad O, et al. TSLP-activated dendritic cells induce an inflammatory T helper type 2 cell res-
ponse through the OX40 ligand. ] Exp Med. 2005;202(9):1213-1223. doi: 10.1084/jem.20051135.

32. Burkard-Mandel L, Neill RO, Colligan S, et al. Tumor-derived thymic stromal lymphopoietin enhances lung
metastasis through an alveolar macrophage-dependent mechanism. Oncoimmunology. 2018;7(5):e1419115. doi:
10.1080/2162402X.2017.1419115.

Submitted: January 15, 2023

Ansa Paxxa, Po6a M. Tanaam, Eman A. Env-Maadasi, Adenv A. Iypeic
Bippin Monexynapuoi 6ionorii, HaykoBo-gocmigHuit iHcTUTy T
TeHHOI irxeHepii Ta 6iorexHosorii, CagaTcbKuil yHiBepcuTeT, ErumneT

BIUIVIB MOHOKJIOHAJIbHMX AHTUTUI 1O TSLPR

HA JKUTTE3OATHICTD KJIITMH MCF-7 TA A549, EKCITPECIIO
B HUX ITPOATIOIITOTMYHMX I'EHIB TA ITPOLOYKIIIO
IMPO3AITAJIBHMX IUTOKIHIB

Cras mutanssa. CrpomanbHuii nimgomnoernH Tumyca (TSLP) i itoro penentop (TSLPR) excripecyroTbcs B pisHUX
37I0AKiCHO TpaHC(POPMOBAHNX KIITMHAX, ajJle X POIb Y PO3BUTKY PaKy 3aIMIIAETHCA NOBHICTIO He 3’ACOBAHOIO.
Merta. Ouinnty Bms antuTin o TSLPR Ha »XuUTTe3maTHICTD, eKCIIpecito MPOANONTNYHUX TeHiB i MPOAYyKIIiio
IIpO3alaIbHUX LIUTOKIHIB Y 3/10AKiCHO TpaHcdopMoBaHuX KritiHax iniit MCF-7 i A549. Matepianu Ta MeTomu.
Knituan MCF-7 i A549 KynbTUBYBanu B IPUCYTHOCTI MOHOK/IOHaNbHUX aHTUTIN 1o TSLPR Bponosx 24, 48 i 72
rogyH. Brimme Ha XUTTE3ATHICTD KIiTUH focmimkysann metogoM MTT. Ilokasuuku exkcrpecii renis TP53, BAX
i CASP3 onjiHroBami MeTOJOM KiJIbKiCHOI 3BOPOTHO-TPAaHCKPUIILINHOI MojiMepas3Hoi naHIjorosoi peakuii (qQRT-
PCR). PiHi inTeprnetikiny-6 (IL-6), bakTopa Hekpo3sy nyxmnt-anbda (TNF-a) i tpanchopmyrodoro pakropa pocty
(TGF-B1) BumiproBanu 3a gornomorowo imynodepmentaoro ananizy (ELISA). Pesynpraru. [dis antntin so TSLPR
Ha kiaituay MCF-7 HesHa4uHO CTUMYIIIOE KITITHHHY Iporidepariio yepes 48 rog i 72 rop mic/is I0YaTKOBOI LIMTOTOK-
CMYHOCTI Yepes 24 rox Ha ¢oHi 3Ha4HOTO 3HVDKeHHA mpopyKuii IL-6 i TNF-a. ¥V xiitnnax ninii MCF-7 gepes 24 rox
nip mieto anTHTin o TSLPR y koHuIeHTpaii 2,5 MKI/M/I, BCTAHOB/IEHO 3pOCTaHH:A eKcrpecii BAX. BcraHoBIeHoO,
110 KyZIbTMBYBAHHA KTiTHH MiHil A549 y npucyTHOCTI anTuTin go TSLPR, npuBoguio 1o He3sHa4HOI f0303a7eKHOI
cTumynanii npomidepanii kriTiH yepes 48 i 72 roguuu. BuAsneHno sHauHe spocTaHHA piBHIB ekcipecii TP53, BAX
i CASP3 nip miero antutin go TSLPR y konnenTpanii 2,5 MKr/Ma y KaiTuHax ninii A549. BucnoBok. Jlig antuTin go
TSLPR Ha )XUTTE3[ATHICTD KIITIH, €KCIIPECiio MPOANONTUYHNX reHiB i IpoayKiio mposananbHux nutokiHis (IL-6
i TNF-a) xapakTepusyeTbcst pisHOCIIpsMOoBaHUMY edekTamMyt y KmiTiHax miHit MCF-7 i A549.

Kirouosi cmoBa: TSLP, pak Momo4Ho{ 371031, paK jIeTeHi, )KUTTE3AATHICTD, 3alaJIeHHs, allOIITO3.
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