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Abstract

Autophagy is a fundamental cellular process responsible for recycling cytoplasmic
components, playing a crucial for maintaining cellular homeostasis and influencing
cancer progression. Breast cancer comprises various molecular subtypes with different
levels of aggressiveness and therapeutic responses.

This study aimed to investigate differences in autophagic activity and flux between two
breast cancer cell lines-MDA-MB-231, a triple-negative aggressive subtype, and MCE-7,
a luminal hormone-sensitive subtype-compared to non-tumorigenic MCF-10A breast
epithelial cells. We also evaluated the effects of pharmacological modulation on
autophagy to understand how autophagic status may influence cancer cell behavior.
Methods. We conducted an in vitro study with MDA-MB-231, MCF-7, and MCF-10A cells.
Autophagic activity was measured by analyzing LC3B and p62 protein levels through
western blotting and immunofluorescence microscopy. Pharmacological modulation
included nutrient deprivation to induce autophagy, 3-methyladenine to inhibit initiation,
and Bafilomycin Al to block degradation. Data were analyzed descriptively and
comparatively to highlight differences in marker expression.

Results. Both cancer cell lines showed higher basal autophagy than MCF-10A. MCEF-7
cells accumulated p62 and LC3B-II, suggesting impaired degradation. MDA-MB-231
cells showed reduced p62 and increased LC3B-II, indicating active flux. Upon
pharmacological treatment, MDA-MB-231 cells responded with expected marker
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changes, confirming functional autophagy. In contrast, MCF-7 cells showed further

accumulation of LC3B-II and p62, reinforcing impaired degradation.

Conclusion. This study highlights distinct differences in autophagy between breast

cancer subtypes. MDA-MB-231 cells maintain active autophagy, potentially supporting

their aggressive behavior and adaptability. MCEF-7 cells exhibit a block in degradation,

which may limit their response to metabolic stress and therapy. These insights

underscore the importance of considering autophagy status in breast cancer treatment

strategies.
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1. Introduction

Autophagy is a lysosome-mediated intracellular
degradation pathway that enables the recycling of
dysfunctional or wunnecessary cellular components,
including proteins, lipids, and organelles. This
evolutionarily conserved process plays a vital role in
maintaining cellular homeostasis and facilitating
adaptation to environmental stress. It begins with the
formation of an autophagosome—a double-membraned
vesicle that engulfs cytoplasmic targets —and ends with
fusion to the lysosome for degradation. Dysregulation of
autophagy is implicated in various diseases, including
neurodegeneration, infections, and cancer [1-5].

In cancer biology, autophagy exhibits a dual and
context-dependent role. During early tumorigenesis, it
acts as a tumor suppressor by clearing damaged proteins
and organelles, thereby maintaining genomic stability
and homeostasis. However, in established tumors,
autophagy supports tumor progression by promoting
survival under metabolic and therapeutic stress,
contributing to drug resistance and metastasis [6-11].
Thus, autophagy represents a promising yet complex
therapeutic target in oncology. Among its molecular
markers, LC3B is associated with autophagosome
formation, whereas p62/SQSTM1 accumulates when
autophagic degradation is impaired, serving as an
autophagy receptor.

Breast cancer remaining the leading oncological
disease among women worldwide, including in
Kazakhstan. In Kazakhstan, it ranks first among cancer

types, with its prevalence continuing to rise [12-13].

Efforts such as expanded access to early screening and
improvements in diagnostic and treatment methods have
achieved certain successes [12,14]. Breast cancer is a
highly heterogeneous disease, classified into distinct
subtypes based on receptor status: estrogen receptor
(ER), progesterone receptor (PR), and human epidermal
growth factor receptor 2 (HER2). Triple-negative breast
cancer (TNBC), which lacks all three receptors, accounts
for approximately 15% of cases and is particularly
aggressive and resistant to hormonal therapies. Despite
progress in screening and the development of targeted
therapies—such as endocrine aromatase
inhibitors, HER2-targeted antibodies,
inhibitors —TNBC
clinical challenges, with metastatic relapse observed in

up to 40% of patients [5,15].

therapy,
and CDK4/6

continues to present significant

Recent studies suggest that autophagy contributes
to breast cancer progression and therapy resistance, with
regulatory patterns varying among subtypes [7]. While
autophagy inhibition may sensitize some tumors to
chemotherapy, it may conversely promote survival in
more aggressive cancers. Therefore, a more nuanced
understanding of autophagy regulation across breast
cancer subtypes is essential for optimizing therapeutic
strategies.

The present study aims to evaluate and compare
the autophagic profiles of two breast cancer cell lines,
MDA-MB-231 (TNBC) and MCF-7 (luminal A), under
basal conditions and upon autophagy modulation. To

this end, we applied nutrient deprivation (starvation),
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early-stage autophagy inhibition with 3-methyladenine,
and late-stage inhibition with bafilomycin Al. Western
blot analysis of LC3B and p62 was employed to assess
autophagic activity and flux. As a physiological control,

MCF-104A, a non-tumorigenic mammary epithelial cell

2. Materials and Methods

Cell culture

Human breast cancer cell lines such as MDA MB-
231 and MCF-7 were obtained from the NUSOM cell
repository. Characteristics of the cell lines are
summarized in Table 1. Cells were cultured in Dulbecco’s
Modified Eagle Medium (DMEM, 11574486, Gibco, USA)
containing 4.5g/mL glucose and supplemented with 10%
fetal bovine serum (FBS, F9665, Sigma-Aldrich, USA),

Table 1 - Characteristics of cell lines used in the study

line, was included to evaluate basal level of autophagic
activity without stress stimuli.

These findings aim to enhance our understanding
of the dynamic behavior of autophagy in different breast
cancer subtypes and may help identify potential

vulnerabilities to autophagy-targeted therapies.

1mM sodium pyruvate, 1% of penicillin-streptomycin
antibiotic mixture and 4 mM L-glutamine. Culture were
maintained as monolayers in a tissue culture incubator at
37°C in a humidified 5% CO, atmosphere and passaged
every 1-2 days to sustain exponential growth. All cell
lines were routinely tested and confirmed to be free of

mycoplasma contamination.

Cell line Receptor Status Subtype Notable characteristics
MCEF-7 ER+, PR+, HER2- Luminal A Hormone-responsive model, slow growing
MDA-MB-231 ER-, PR-, HER2- Basal-like (TNBC) Highly invasive, drug resistance model

Treatment options

To induce autophagy via nutrient depriviation,
cells were washed twice with phosphate-buffered saline
(PBS; Biological Industries, 02-023-1A) and incubated in
Balanced Salt Solution (EBSS; Biological
Industries, 02-011-1A). To inhibit early-stage autophagy

Earle’s

initiation, 10 mM 3-methyladenine (3-MA) was used for

4 h. To block late-stage autophagy, 100 nM bafilomycin
Al (LC Laboratories, B-1080) was applied for 4 h to
prevent autophagosome-lysosome fusion and lysosomal
acidification. These pharmacological modulators, along
with the starvation condition, were used to assess

autophagic flux, as illustrated in Figure 1.
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Figure 1 - Modulation of autophagic flux in MCF-7 and MDA-MB-231 cells
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Note: Schematic representation of autophagy
regulation under experimental conditions. Starvation
(EBSS) induces autophagy by nutrient depletion. 3-MA
inhibits autophagy at the early stage by blocking class III
PI3K activity and autophagosome formation. Baf. Al
impairs  late-stage

autophagy by  preventing

autophagosome-lysosome  fusion and lysosomal
acidification. This experimental setup allows assessment
of autophagic flux by comparing LC3-1I and p62 levels in
the presence or absence of these modulators.

Fluorescence imaging of live-cell staining

Cells were seeded in 12-well plates at a density of
1.5 x 105 cells/well and allowed to adhere for 24 h. For
visualization of active mitochondria, cells were incubated
with 50 nM TMRE (Tetramethylrhodamine ethyl ester)
for 20 min at 37°C and then rinsed with PBS. Lysosomes
were stained using 50 nM LysoTracker Deep Red DND-
99 for 30 min at 37°C. Nuclei were counterstained with 1
pg/mL Hoechst in PBS for 5 min at RT, and excess dye
was removed with two PBS washes. Fluorescence
imaging was performed using the EVOS FL Auto
Imaging System with a 20x objective. Excitation/emission
settings were: TMRE with 549/573 nm (RFP filter set),
LysoTracker Deep Red with 647/668 nm (RFP filter set),
and Hoechst with 358/461 nm (DAPI filter set).

Western blotting

Expression of autophagy-related proteins LC3B
and p62 was assessed via immunoblotting in accordance
with [16-17]. Cells were lysed in RIPA buffer [0.1 M NaCl,
5 mM EDTA, 0.1 M sodium phosphate (pH 7.5), 1%
Triton X-100, 0.5% sodium deoxycholate, 0.1% SDS] with

protease inhibitor cocktail. Lysates were centrifuged at

3. Results

Morphological differences between cell lines

The morphological characteristics of MDA-MB-231
and MCF-7 cells
interference contrast (DIC) microscopy. As shown in
Figure 2 & 3 (DIC panels), MCF-7 cells display a
cobblestone or polygonal shape typical of epithelial cells,
while MDA-MB-231 cells exhibit an elongated, spindle-

were assessed by differential

13,400 x g for 15 min at 4°C, and protein concentrations
were measured using the BCA Protein Assay Kit. Equal
amounts of protein (20 pg/lane) were resolved by 12%
SDS-PAGE and transferred to PVDF membranes. The
membranes were blocked for 1 h at room temperature
(RT) in Tris-buffered saline with 0.01% Tween 20 (TBS-T)
with 5% nonfat dry milk, then incubated overnight with
primary antibody (anti-LC3B 1:1000, or anti-p62 1:5000,
GAPDH 1:5000) in PBS. After TBST washes, membranes
were incubated with horseradish peroxidase-conjugated
secondary antibodies (anti-rabbit or anti-mouse) for 1 h
at RT. Blots were developed using ECL substrate (1-5 min
exposure) and visualized on a ChemiDoc imaging system
then analyzed with Image Lab software.

Statistical Analysis

All data are presented as mean =+ standard
deviation (SD) from at least three separate experiments.
Analyses were performed using Microsoft Excel® (2016).
Statistical significance was determined using Student’s t-
test. Significance thresholds were set as follows: p < 0.05
(*), p<0.01 (**), p<0.001 (**), and p < 0.0001 (***); NS

indicates non-significant differences.

shaped morphology with a mesenchymal-like
appearance. Images captured at both low (4x) and higher
(20x) magnifications demonstrate the difference in cell
shape and size between the two lines. The observed
morphological differences correspond to distinct cell

phenotypes and physical properties.
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Figure 2 - Differential interference contrast (DIC) images of MCF-7 and MDA MB-231 cells. Upper
and bottom panels show 4x and 20x objectives magnifications, respectively

Live-cell imaging with TMRE and Hoechst was
used to assess mitochondrial membrane potential and
nuclear integrity. As shown in Figure 3, TMRE staining
revealed active mitochondria, appearing as red
fluorescent networks throughout the cytoplasm in both

cell lines. Hoechst staining showed intact, round nuclei

without signs of fragmentation or condensation in either
cell type. The mitochondrial network appeared more
elongated shape and scattered arrangement in MDA-MB-
231 cells compared to the more compact arrangement in
MCE-7 cells (Figure 3).

in vivo staining with TMRE

MCF-7

MDA MB-231

Magnification

Figure 3 - Fluorescence micrographs of in vivo stained cells where mitochondria were stained with TMRE (red),
and nuclei with Hoechst (blue). Upper and bottom panels show MCF-7 and MDA MB-231 cells with its magnification,

as respectively
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Fluorescence imaging of live MCF-7 and MDA-
MB-231 cells stained with LysoTracker Deep Red DND-
99 and Hoechst is presented in Figure 4. Acidic
compartments predominantly lysosomal staining (red) is
localized predominantly in the perinuclear region in both

cell types, consistent with active lysosomal populations.

MCEF-7 cells formed compact colonies with tight cell-cell
contact, while MDA-MB-231 cells displayed scattered
and loosely associated cell clusters. This difference in
colony formation reflects the inherent differences in

cellular adhesion properties and organization.

in vivo staining with LysoTracker

Hoechst

MCF-7

MDA MB-231

LysoTracker

Merge

Figure 4 - Fluorescence images of in vivo stained MCE-7 cells where lysosomes were stained with LysoTracker
Deep Red DND-99 (red), and nuclei with Hoechst (blue). Upper and bottom panels show MCF-7 and MDA MB-231

cells, as respectively

Basal autophagic activity in cancer vs. non-cancer cell
lines

To assess the basal autophagy levels under
standard culture conditions, the non-tumorigenic MCF-
10A human mammary epithelial cell line was used as a
control alongside breast cancer cell lines MCF-7 and
MDA-MB-231. As shown in Figure 5A, differences in the
expression of autophagy-related markers LC3B-II and
p62 were observed among the three cell lines. Visually,
p62 levels appeared slightly elevated in MCF-7 and
reduced in MDA-MB-231, compared to MCF-10A. LC3B-

11 levels were the lowest in MCF-10A among the three cell
lines, while MCF-7 cells showed the highest levels, and
MDA-MB-231 cells

Quantification of protein levels normalized to actin is

displayed intermediate levels.
presented in Figures 5b and 5c. MCF-7 cells expressed
p62 at approximately 1.3 times higher than the non-
tumorigenic control MCF-10A, while MDA-MB-231 cells
showed a twofold decrease relative to MCF-10A (Figure
5b). LC3B-II levels were over fivefold higher in MCF-7
cells and approximately twofold higher in MDA-MB-231

cells compared to MCE-10A (Figure 5c).
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Figure 5 - Basal autophagic activity in MCF-10A (non-cancer), MCF-7, and MDA-MB-231 cells under normal

growth conditions. (a) Level of autophagy-related markers LC3-II, p62/SQSTML1 as assessed by western blotting; (b)

Quantification of p62 levels normalized to actin; (c) quantification of LC3B-II levels normalized to actin

Autophagic modulation and flux analysis in MDA-

MB-231 and MCF-7 cells
To assess dynamic autophagic flux, MDA-MB-231
and MCF-7 cells

using

were subjected to autophagy
modulation (Strv),
Bafilomycin Al (Baf.A), and 3-methyladenine (3-MA),

with or without lysosomal inhibition (Baf.A). The protein

nutrient  deprivation

levels of autophagy markers LC3B and p62 were
examined under six conditions: Control (Con), Con +
Baf.A, Starvation (Str), Str + Baf.A, 3-MA, and 3-MA +
Baf.A. As shown in Figure 6a, western blot analysis of
MDA-MB-231 cells demonstrates modulation-dependent
changes in LC3B-II and p62 levels. Immunoblotting
shows that both p62 and LC3B-II levels increase in all
conditions involving Baf.A, consistent with lysosomal
inhibition leading to accumulation of autophagy
substrates. Starvation led to a noticeable decrease in p62
compared to control, while co-treatment with Baf.A
reversed this reduction. Treatment with 3-MA alone
resulted in an accumulation of LC3B-I levels, indicating
inhibition at an earlier stage of autophagosome

formation.

As shown in Figure 6b, western blot analysis of
MCE-7 cells indicates similar trends. Baf.A treatment
resulted in increased levels of both p62 and LC3B-II,
reflecting blocked autophagic degradation. Starvation
led to a reduction in p62 and LC3B-I levels, with
restoration upon Baf.A co-treatment. Interestingly, 3-MA
alone led to an accumulation of both p62 and LC3B-II,
possibly due to impaired autophagosome formation and

disrupted autophagic flux.
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Figure 6 - Response to autophagic modulation in MDA MB-231 and MCE-7 cells. (a) Western blot showing
LC3B and p62 protein levels in MDA-MB-231 cells and (b) in MCF-7 cells under six treatment conditions: Control
(Con), Con + Baf.A, Starvation (Strv), Str + Baf.A, 3-MA, and 3-MA + Baf.A

4. Discussion

Our study provides insight into the differential
autophagic profiles of non-cancerous and cancerous
breast epithelial cell lines under basal and modulated
conditions. The observed morphological differences
between MCF-7 and MDA-MB-231 cells support their
known biological
epithelial and indolent, and MDA-MB-231 exhibiting

mesenchymal traits aligned with aggressive, metastatic

behaviors—MCEF-7 being more

potential.

We found that both MCF-7 and MDA-MB-231 cells
exhibited elevated basal autophagic markers compared
to non-tumorigenic MCF-10A cells. This is consistent
with previous findings suggesting that cancer cells often
upregulate autophagy as an adaptive mechanism to
maintain cellular homeostasis and survival under stress
[18-19]. It is important to distinguish between autophagic
activity and autophagic flux. While autophagic activity
reflects the initiation and extent of autophagosome
formation, it does not necessarily indicate whether
degradation is completed. For instance, elevated LC3B-II
levels suggest increased autophagosome presence but
may also result from impaired degradation. In contrast,
autophagic flux encompasses the entire process from
autophagosome formation to

cargo degradation,

providing a more accurate measure of autophagy

efficiency [16, 20].

Among the markers analyzed, p62/SQSTM1 and
LC3B-II provided key insights into autophagic flux. p62
is a multifunctional scaffold protein that plays a central
role in selective autophagy by recognizing ubiquitinated
cargo and linking it to the autophagosome through its
LC3-interacting region (LIR). Once sequestered, p62 and
its bound cargo are degraded in lysosomes [21-22]. Thus,
high levels of p62 indicate impaired autophagic
degradation, while low levels suggest efficient
autophagic clearance.

In this context, the accumulation of p62 in MCE-7
cells, coupled with high LC3B-II levels, suggests a
blockage at the autophagosome degradation stage—
indicative of defective autophagic flux. This aligns with
previous reports of impaired autophagy in certain
luminal breast cancer subtypes [23-24]. In contrast, the
decline in p62 and elevated LC3B-1I in MDA-MB-231 cells
point toward a more efficient and active autophagic
process, which may support the metabolic flexibility and
aggressiveness of this triple-negative cell line [25-26]. An
increase in LC3B-II levels is suggestive of an increase in
autophagosomes and an upregulated autophagic
process.

However, it is important to note that LC3B-II levels
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can sometimes appear low even when autophagy is
elevated, due to rapid turnover of autophagosomes [27].

Autophagic modulation further confirmed these
differential flux patterns. Bafilomycin Al (Baf.A), a
vacuolar H*-ATPase inhibitor, prevents acidification of
lysosomes and blocks autophagosome-lysosome fusion,
thereby inhibiting the degradation of autophagic cargo. It
is commonly used to distinguish between increased
autophagosome formation and impaired autophagic
degradation [28-29]. In our experiments, Bafilomycin Al
treatment led to an accumulation of p62 and LC3B-II in
both cell lines, validating that autophagy is dynamically
regulated and that lysosomal fusion was successfully
inhibited. Notably, MDA-MB-231 cells showed robust
increases in LC3B-II and p62 upon Baf. A treatment,
confirming an intact autophagic flux and efficient
autophagosome formation. Starvation led to a reduction
in p62 levels, indicative of increased autophagic activity,
and LC3B-II levels declined as well—likely due to
enhanced reduced

degradation = rather  than

5. Conclusions

Our results demonstrate that triple-negative
MDA-MB-231 cells exhibit higher autophagic flux
compared to luminal MCF-7 cells, which show signs of
could be

exploited for subtype-specific therapeutic strategies

autophagic blockage. These differences
targeting the autophagic pathway.
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AyTodarnsaanik OeaceHAiaiK IIeH aFbICTBIH CYT Oe3i KaTepai iciriHig >kacymaablk
JKeaiaepiHge caabicTbipMaabl Taagaybl: MDA-MB-231 xxane MCF-7 cTpecc karaarbiHaa

Abaypaxmanosa 3. !, Kokabu K. 2
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Tyninaeme

AyTtodparus - Oya >KacyIaablK TOMeOCTa3Abl CaKTayFa >KoHe KaTepAai icikTiH adamy OapbIChIHa ocep eTeTiH
MaHBI3ABI XKacyIIaAbIK KaiiTa eHaey mporieci. CyT Oe3i Katepai iciri opTypai arpeccnsTiaik IeH eMAeyTe >kayarn OepeTiH
MO/€KyAaaAblK TyYpAepAeH TypaAbl.

bya seprreyain maxcats - MDA-MB-231 (ymTik Tepic arpeccusTti Typ) >koHe MCF-7 (A10MMHaAbABI TOPMOHFa
TayeAAi Typ) CyT Oesi KaTepai iciriHig exi >kacymraaslk >KeaiciHAeri ayTodarnsaask OeAceHAiAiK ITeH aFbIHABI CAaABICTBIPY

>koHe oaapayl icik emec MCF-10A >xacymrazapreiMeH caaslcTeIpy. COHBIMEH KaTap, papMaKOAOTMAABIK, MOAY ASIVISTHBIH
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ayrodarusra acepin seprrern, ayrodarmsaAblK KyHAIH iciK >KacyllalapbIHBIH MiHe3-KY/AKBIHA Kalail acep eTeTiHiH
AHBIKTaABbIK,.

Daicrep. bya in vitro seprrey MDA-MB-231, MCF-7 >xeme MCF-10A >xacymaaapbiHga >Kypriziagi.
Ayrtodarmsaasik OeaceHaisik LC3B >xoHe p62 aKybI3dapbIHBIH JeHreiilepiH BecTepH-OAOTMHI >KoHE WMMMYHABI-
¢ ayopeceHIINAABIK, MUKPOCKONNSA apKbIABl OarasaHAbl. PapMaKOAOTUAABIK MOAYASIINS aIlbIFyABl (ayTO(armsHbI
VMHAYKIUsIAaY), 3-MeTnAajeHnHAl (MHMOMauuAaHbl Texxey) >koHe Bafilomycin Al-ai (aerpaganusasl Oerem Tacray)
KaMTbIAbL. JepeKkTep cullaTTaMaAbIK >KoHe CaAbICTHIpMaAbl 9dicTepMeH TalAaHAbL.

Hoatmxeaep. CyT 6esi KaTepai iciriniy exi >kacymaasik sxeaicinge MCF-10A-fa kapafaHaa 6a3zaablk ayTodarms
>xorapsl 60441, MCF-7 sxacymazapsiiga p62 men LC3B-II skuHakTaAbll, AerpalaliyisiHBIH OY3BIAFAaHBIH KOPCETTi.
MDA-MB-231 xacymaaapsiada p62 teMen, aa LC3B-II sxorapsr geHrelige 604451, Oya OeaceHAl arbIHABL Hiaaipeai.
@apMmakoaorusaaslk ocep etkeHge, MDA-MB-231 >xacymiasapbl KyTideTiH MapKepaik esrepicrep KepceTir,
¢yukumonaaasr ayrodarusaner pacragsl. Aa MCF-7 sxacymazapsiaga LC3B-11 men p62-HiH opi Kapail >KMHaKTaaybl
AerpajallsiHbIH OereAreHiH KOPCeTTi.

KopeiTeiHaBL. 3epTTey cyT Oe3i KarepAi iciriHiy apTypai Typaepingeri ayrodarmsagars! aiblpMaIIblABIKTapAbl
kepcerti. MDA-MB-231 >xacymasapsiHgarsl OeaceHAl ayTodarusaaslK, aFrblH OdapAblH arpeccHBTiAiTiHe SKoHe cTpecke
OeitiMmaeayide bikmaa etyi MymkiH. MCF-7 xacyiiazapbiHaa AerpajaliysiHBIH Oereayi oaapAblH MeTabDOAMKaABIK,
CTpecke >KoHe eMJeyTe >Kayarl OepyiH mekteyi MyMKiH. bya HaTmbKkeaep cyT Oesi KaTepai icirin emaeyae ayrodparmsaasik
KYJiAi ecKepyAiH MaHbI3ABIABIFBIH aliKbIHAA AL

Tyitiu cesaep: ayrodarus, ayrodarnsaarlk arels, CyT Oesi KaTepai iciri, yITik Tepic ¢yt 6e3i karepai iciri.

CpaBHNTeAbHBIN aHaAM3 ayTO(Parm4ecKoi aKkTUBHOCTH ¥ IIOTOKa B KA€TOYHBIX AVHUSIX
paka moao4Ho xeae3bl: MDA-MB-231 1 MCEF-7 B ycaoBusix crpecca

Abaypaxmanosa 3. 1, Kokabu K. 2
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Pe3iome

AyTtodarms - 5To PpyHAaMeHTaAbHBIV KAeTOYHBII IIPOIIecc, OTBeYalon il 3a IepepaboTKy IIUTOII1a3MaTIIeCKIIX
KOMITOHEHTOB, KOTOPBIV UTPaeT Ba’KHYIO POAb B IOAAep>KaHNM KA€TOYHOTO TOMeOocCTa3a I BAMseT Ha IIPOrpeccuio paka.
Pax M0104HOII >Keae3bl BKAIOUAeT pa3dAMdHble MOAEKYAsSpHble MOATUIIBI C pasHOl arpecCMBHOCTBIO M OTBETOM Ha
Teparuio.

Ileapio oTOTO MICCAE40BaHMSI OBLI0 CpaBHEHME YPOBH: ayTodarndeckoil akTMBHOCTY U IIOTOKA Y ABYX AMHUII paka
MOAO4YHOI >keae3bl - MDA-MB-231 (TpoiiHON oTpunaTeAbHbIN arpeccusHbIl noatuir) u MCF-7 (a10MMHaAbHBIN
TOPMOHO3aBVMCUMBIN IIOATUII) - B CPaBHEHNUN C HETYMOPOT€HHBIMI SIUTeANAABHBIMU KA€TKaMU MOAOYHOI >KeAe3bl
MCEF-10A. Taxxe Mbl OljeHMAU BAUsHME (PapMaKOAOIMUIECKON MOAYAAIMM Ha ayTodaruio, 4ToObl IIOHATH, Kak
ayTodarnmgecKnii CTaTyCc MOKeT BAMATD Ha ITIOBeJeHNe PaKOBBIX KAETOK.

Mertoapr. TIpoBeaeHo in vitro mMccaeaoBaHMe C MCIOAb30BaHMEM KaeTok MDA-MB-231, MCF-7 u MCF-10A.
AyTtodarmdeckas aKTMBHOCTb OIleHMBaJach IO ypoBHAM OeakoB LC3B m p62 ¢ momompio BecTepH-OAOTTMHIA U
MMMYHO(pAYOpeCIIeHTHOM MUKpocKormu. PapMakoaorndeckasl MOAYASLNS BKAIOYala roAoAaHue AAd MHAYKIIUU
ayrodaruy, 3-mMeTuAadeHUH AAsl MHIMOMpoBaHmMsA mHuMnManum u Bafilomycin Al aaa 610KupoBKu aerpajaniyim.

'Zl,aHHbIe aHaAU3MpPOBaAMCh OIIMCaTeAbHbBIMU U CPaBHUTEABHBIMU METOAAMIL.
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PesyapraTsr. O6e AMHNMM paka MOAOYHOI JKeAe3bl II0Ka3aAu 00.ee BEICOKYIO DazaabHyIO ayrodaruio, yem MCF-
10A. B xaetkax MCF-7 Haba104aa0ch Hakoniaenne p62 u LC3B-II, uTto ykasbiBaeT Ha HapyllleHMe Jderpaganuu. B kaeTkax
MDA-MB-231 yposens p62 6b1a cuvkeH, a LC3B-1I moBbimieH, 4to cBuAeTeAbCTBYeT 00 aKTMBHOM motoke. Ilocae
¢apmakoaormyeckoit Mogyasumyu  Kaetkm  MDA-MB-231 mnokazaam  oXmdaeMble  M3MEHEHNS MapKepoB,
oATBep KAaomne PyHKIMOHaAbHYIO ayTodaruio. B kaetkax MCF-7 Haba104a210¢h AaabHelinee HakonaeHre LC3B-11
1 p62, 9TO yKa3bIBaeT Ha 040K B Aerpajariuii.

BriBog. VccaeaoBaHme BBIIBIAO YETKIME Pa3ANUIL B ayTodarnm Mexxay MOATUIIaMI pakKa MO/0YHO JKeAe3bl. Y
kaeTok MDA-MB-231 akTusHBI ayTO]arndeckmii IOTOK MOXKET CIIOCOOCTBOBATH X arPeCCUBHOCTHU U YCTOYMBOCTH K
crpeccy. ¥ xaetok MCF-7 610k gerpaganmy MOKeT OTpaHN4IMBATh UX PeaKIIUIO Ha MeTab0AMIeCKIIL CTpece U AedeHe.
DTu AaHHBIE TOAYEPKUBAIOT Ba>KHOCTD YU€Ta CTaTyca ayToparuy npu paspaboTKe CTpaTernii Tepanmu paka MOAOIHON

JKeAae3bl.

Karouessie caoBa: ayToq)arm[, ayTocpamquKMi[ IIOTOK, PaK MOAOYHO >KeAe3bl, TPOMHO OTPpUIIaTeAbHbIN paK
MO/AOYHOI >KeAe3Ehl.



