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FEATURES OF COL1A1 EXPRESSION
IN BREAST CANCER TISSUE OF YOUNG PATIENTS

Background. In the last decades, the incidence of breast cancer (BCa) in young women has been increasing steadily. The
quantitative indicators of expression of collagen, which play important role in stromal microenvironment, and their as-
sociation with the age and survival rates of BCa patients have not been yet definitively clarified. Aim. To investigate the
relationship between the COLIAI gene expression at the mRNA and protein levels in BCa tissue and the clinicopatologi-
cal features and survival rates of BCa patients of different age groups. Materials and Methods. The study was conducted
on the clinical material of 50 patients with stage I—III BCa. COLIAI gene expression at the mRNA and protein levels
in BCa tissue were studied using the real-time PCR and immunohistochemical methods, as well as the bioinformatic
analysis (UALCAN and Kaplan — Meier Plotter databases). Results. The bioinformatic analysis showed that BCa tissue
is characterized by 6.0 times (p < 0.05) higher level of COLIA1 mRNA compared to normal breast tissue. The correlation
of COLIAI expression at the mRNA and protein levels with the molecular subtype of neoplasms was demonstrated. Ac-
cording to Kaplan — Meier Plotter database, a low level of expression of COLIA1 protein level in BCa tissue is associated
with lower rates of relapse-free survival of patients. The ex vivo study of the clinical material revealed a decrease in COLI1A1
protein expression in tumor tissue of young patients with BCa of T3 category (p < 0.0374), low differentiation grade
(p <0.0163) and basal molecular subtype (p < 0.0001). A correlation between the expression of COLIAI at the mRNA and
protein levels and the expression status of estrogen receptors (p < 0.0001) and progesterone receptors (p < 0.0040) was es-
tablished. The relapse-free 3-year survival rate of young BCa patients is significantly lower in the presence of alow COL1A1
optical density index in the tumor tissue. Conclusions. The identified relationship between COLIAI expression and such
indicators of BCa malignancy as tumor size, differentiation grade, molecular subtype, receptor status, and the recurrence-
free survival of patients indicates the prospects of its use to predict the aggressiveness of the BCa course in young patients.
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Despite a significant progress in cancer diagno-
sis and treatment, the incidence of breast cancer
(BCa) is constantly increasing, and the mortality
rate does not show a tendency to decrease both
in Ukraine and in the world. The statistical data
of the last decades indicate an increase in the fre-
quency of BCa detection in young women; BCa
ranks first in the cancer incidence in women
in the age group of 18—29 years and occupies
one of the leading places in mortality in the age
group of 15—39 years [1]. It is known that BCa
in young patients is characterized by a high risk
of metastasis, low sensitivity to chemotherapy,
and rapid development of local recurrences
compared to patients older than 45 years [2, 3].

It has been conclusively proven that the key
role in tumor progression and the formation
of the drug resistance phenotype of many ma-
lignant neoplasms, including BCa, is played by
the stromal microenvironment of a tumor repre-
senting a complex and dynamic structure whose
chemical and biophysical properties affect cell
adhesion, proliferation, and migration [4, 5]. It
has been established that a low percentage of
stroma and high tumor-stromal ratio are charac-
teristic features of BCa in young patients com-
pared to older women [6].

The main fibrillar component of the stroma
is collagen, which makes up to 30% of the total
protein mass in the human body. The changes
in the ratio and spatial structure of collagen are
currently considered a key diagnostic and prog-
nostic factor associated with the occurrence and
progression of many malignant neoplasms, in-
cluding BCa, which is confirmed by the data of
our previous study [7].

To date, about 30 different types of collagens
have been identified, which are divided into
4 groups according to their functional activi-
ty: fibrillar, fibril-associated (fibril-associated
collagens with interrupted helices or FACIT),
network-forming collagens, as well as proteins
that are part of the basement membrane [8].
The main component of the extracellular matrix
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(ECM), which accounts for about 95% of the to-
tal mass of collagens in the BCa stroma, is type
I collagen (COL1) [9]. COL1 consists of two
COL1A1 polypeptide chains and one COL1A2
chain and is a heterotrimer in the form of a triple
helix. Trimers of the procollagen molecule after
enzymatic modification inside and outside the
cell are exposed in ECM and form long thin fi-
brils with stable cross-links with each other.

It was established that an increase in the num-
ber of COLL fibrils contributes to the increase in
the stiffness of the BCa tissue and is accompa-
nied by an increase in hypoxia, which leads to
the activation of migration of disseminated cells
and also correlates with cancer aggressiveness
[10, 11]. Along with this, the increased COLIAI
expression is associated with the epithelial-mes-
enchymal transition and high proliferative acti-
vity of malignantly transformed cells [9].

Despite the proven role of the stromal mi-
croenvironment in the development and pro-
gression of BCa, the quantitative indicators and
topology of collagen expression associated with
young age of patients and survival rates have not
been definitively clarified and require further re-
search. The aim of the study was to investigate
the relationship between the COLIAI gene ex-
pression at the mRNA and protein levels in BCa
tissue and the clinicopathological features and
survival rates of BCa patients of different age
groups.

MATERIALS AND METHODS

Patients. The study was conducted on the post-
operative material of 50 patients with stage [—III
BCa who were treated at the Communal Non-
profit Enterprise “Prykarpatsky Clinical On-
cology Center of the Ivano-Frankivsk Regional
Council” in 2017—2020. The patients gave an
informed consent for the use of their clinical
data for scientific purposes. All patients received
neither radiation treatment nor chemotherapy
before fine-needle aspiration biopsy. They were
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examined using conventional clinical and labo-
ratory methods according to the standards of
diagnosis and treatment of cancer patients ap-
proved by the order of the Ministry of Health
of Ukraine No. 554 from 17.09.2007. Tissue
samples were encoded and depersonalized. The
general clinical characteristics of the patients are
presented in Table 1.

Immunohistochemical method. The expres-
sion of steroid hormone receptors, human epi-
dermal growth factor receptor 2 (HER2/neu),
and Ki-67 were determined using estrogen re-
ceptor (ER) (clone EP1, Bio SB, USA), progester-
one receptor (PR) (clone BSB-2, Bio SB, USA),
HER2/neu (clone EP3, Bio SB, USA), and Ki-67
(clone SP6, Vitro Master Diagnostica, Spain)
antibodies. The expression levels of ER, PR, and
Ki-67 were determined as a percentage of posi-
tive cells. The HER2/neu expression was assessed
by the results of the immunohistochemical
(IHC) reaction: “+++” — high, “++” — mode-
rate, “+” — low, or ‘0’ — no expression. Based on
the expression level of the markers, the molecu-
lar subtype was determined as follows: luminal
A (ER and/or PR positive, HER2/neu negative,
Ki-67 < 14%), luminal B (ER and/or PR positive,
HER2/neu negative or positive, Ki-67 > 14%);
HER2/neu positive (ER and PR negative, HER2/
neu positive, Ki-67 — any) and basal (ER, PR
and HER2/neu negative, Ki-67 — any) [12].
The expression of COL1A1 was studied on pa-
raffin sections (4—6 pm) of fine-needle biopsy.
COL1A1-Ab (clone 1B2; MyBioSource, USA)
was used as a primary antibody. The Master
Polymer Plus Detection System (Vitro Master
Diagnostica, Spain) was used to visualize the
reaction according to the manufacturer's re-
commendations. The sections were stained with
Mayer's hematoxylin (Thermo Scientific Ric-
hard — Allan, USA). Unmasking of antigens was
performed in EDTA buffer (pH = 8.0) at 96 °C.
The analysis of the results of IHC studies was car-
ried out using pre-made photomicrographs on an
AxioScope Al light microscope (Carl Zeiss, Ger-
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many) at a magnification of x260. The analysis
of COL1A1 expression was carried out using the
Image] program, IHC Profiler plugin, and formu-
la for calculating the optical density index [13].

Table 1. Clinicopathological characteristics
of BCa patients

Characteristics N %

Number of patients 50 55.5

Patients age (years)

Average age (range) | 36.05 +7.3 (25—45)

Stage

I 14 28

II 21 42

11 15 30
Category T according to TNM

T1 14 28

T2 18 36

T3 11 22

T4 7 14
Category N according to TNM

NO 14 28

N1—3 36 72
Differentiation grade

G2 28 56

G3 22 44
Molecular subtype

Luminal A 18 36

Luminal B 16 32

Her2/neu-positive 9 18

Basal 7 14
ER expression

+ 33 66

- 17 34
PR expression

+ 22 44

- 28 56
Her2/neu expression

+ 14 28

- 36 72
Recurrence status

Negative 33 66

Positive 17 34
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Real-Time quantitative reverse transcrip-
tion polymerase chain reaction (qRT-PCR).
Total RNA from BCa tissue was isolated using
the commercial kit “TRI” (QIAGEN, Germany)
according to the manufacturer's recommenda-
tions. The amount of isolated RNA was deter-
mined using a spectrophotometer “NanoDrop
2000c Spectrophotometer” (Thermo Scienti-
fic, USA). To study the mRNA expression of
COLIAI gene, single-stranded DNA was syn-
thesized from 100 ng of total RNA using the
LunaScript RT SuperMix Kit (New England
Biolabs, Inc., USA) for reverse transcription. For
qRT-PCR, the verified primers [14], synthesized
by Metabion, Germany, were used. The relative
expression of COLIAI mRNA was determined
by the comparative CT method using P-actin
as internal control. qRT-PCR was performed
on a QuantStudio 5 Dx Real-Time PCR System
(Thermo Scientific, USA).

Bioinformatics method. Comparison of the
studied gene expression levels (mRNA and pro-
tein) in BCa tissue in relation to similar data
in non-malignant breast cells, as well as the re-
lationship of their expression with the main
clinicopathological characteristics of the tumor
process, was carried out using The University
of Alabama at Birmingham CANcer data ana-
lysis Portal UALCAN (http://ualcan.path.uab.
edu/index.html). The study of relapse-free survi-
val indicators of BCa patients depending on the
COL1A1 expression level was conducted using the
Kaplan — Meier Plotter online resource (https://
kmplot.com/analysis/index.php?p=service).

Statistical methods. Statistical analysis of the
results was performed using the GraphPad Prism
v.8.0 program (GraphPad Software Inc., USA)
taking into account the nature of the distribution
of the obtained data. Testing of the statistical
hypothesis about the normality of the distribu-
tion was carried out using a Student's ¢-test (for
a parametric distribution) or a Mann — Whit-
ney U-test (for a non-parametric distribution).
p < 0.05 was considered to indicate statistically
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significant differences. A recurrence-free survi-
val analysis was carried out by the Mantel — Cox
test. The critical level of significance was taken as
equal to 0.05.

Results and Discussion

Bioinformatic analysis of collagen expression
in BCa tissue. At the first stage, a comparative
study of COL1A1 expression at the mRNA and
protein levels in normal and malignantly trans-
formed BCa was conducted.

Asshown in Fig. 1, the level of COLIAI mRNA
in BCa tissue was 1432.7 transcripts per million
(TPM) ranging from 6.8 to 5576.4 TPM, which
was 6 times higher (p < 0.05) than in the normal
breast tissue (239.0 TPM ranging from 17.3 to
1128.2 TPM). The expression values of COL1A1
protein level in normal and malignantly trans-
formed breast tissue did not differ statistically
(-0.04 a.u. ranging from 0.435 to —0.766 a.u. and
0 a.u. ranging from 2.617 to -1.778 a.u., respec-
tively).

The analysis of COLIA1 expression according
to the clinicopathological features of BCa dem-
onstrated that the levels of COLIAI mRNA in
the tissue of BCa of the luminal A and B molecu-
lar subtypes were 1.1 (p < 0.05) and 2.3 (p < 0.05)
times higher compared to neoplasms of HER2/
neu-positive and basal molecular subtypes,
while in the HER2/neu-positive molecular sub-
type it was 2.2 (p < 0.05) times higher than in the
basal molecular subtype. The COLIAI mRNA
expression in BCa tissue did not depend on the
age of patients, tumor stage, and the status of the
regional lymph nodes (Fig. 2).

Analysis of COLIAl protein expression
showed its significant increase in BCa tissue
of patients aged 41—80 years compared to pa-
tients aged 81—100 years (Fig. 3). The highest
levels of COL1A1 expression were identified
in tissue of stage I BCa (p < 0.05). The level of
COL1AL1 expression in BCa tissue of both lu-
minal molecular subtypes was significantly hig-
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her (p < 0.05) compared to the basal molecular
subtype.

Also, according to the UALCAN data, the
high expression of COL1A1 protein in BCa tis-
sue is associated with low rates of relapse-free
survival of patients. In particular, the 10-year
survival of patients with a high level of COL1A1
in BCa tissue was 37% lower (p < 0.05) compared
to patients with a low level of COL1A1 expres-
sion (Fig. 4). There was no significant difference
in the recurrence-free survival rate of BCa pa-
tients depending on the level of COLIA1 mRNA
expression in tumor cells.

Therefore, the bioinformatic analysis and
systematization of information from the UAL-
CAN and KMplotter databases made it possible
to establish that the development of BCa is ac-
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Fig. 1. Expression of COLIAI in normal and malig-
nantly transformed breast tissue at the mRNA (a) and
protein (b) levels according to UALCAN
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Fig. 2. COL1A1 mRNA levels depending on clinical and pathological characteristics of BCa according to UALCAN:
a — age of patients; b — tumor stage; ¢ — regional lymph node status; d — molecular subtype
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companied by a significant increase in the level
of COL1IA1 mRNA in tumor cells. The highest
COLIAI expression at the mRNA and protein
levels were recorded in the tissue of both lu-
minal BCa subtypes compared to neoplasms
of the HER2/neu-positive and basal molecu-
lar subtypes. It was found that the expression
of COL1AL1 protein level is inversely correlated
with the age of patients and the stage of BCa, and
is associated with low survival rates.

Study of features of type 1 collagen expres-
sion in young BCa patients. At the next stage,
the specifics of COL1A1 gene expression at the
mRNA and protein levels in BCa tissue of young
patients were investigated. The analysis of
COL1AL1 expression revealed that in BCa tissue
of patients < 45 years, the COLIAI mRNA level
was 0.293 + 0.161 dCT, while the optical density
index of COLIA1 expression assayed by IHC
was 1.514 £ 0.017 a.u.

The analysis of the results of the IHC study
made it possible to establish that a positive
reaction with antibodies to COL1A1 was deter-
mined in the form of brown diffuse staining of
the stromal component of BCa of varying inten-
sity (from light brown to dark brown). COL1A1
expression of low intensity was also detected in
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the cytoplasm of individual malignantly trans-
formed cells (Fig. 5).

When investigating the relationship between
COL1A1 expression and clinicopathological cha-
racteristics of BCa, we found that COLIA1 mRNA
levels in the tumor tissue of young BCa patients
do not depend on the tumor stage, the size of
neoplasms, the presence of metastases in regional
lymph nodes, the molecular subtype of tumors,
and the HER2/neu expression status (Table 2).

In BCa tissue, negative for PR expression and
positive for ER expression we recorded an in-
crease in COLIA1 mRNA by 9.8 and 12.6 times,
respectively (p < 0.004 and p < 0.001, respective-
ly) (Table 2).

The highest levels of COL1A1 protein were
characteristic for patients with T1 category and
neoplasms with a moderate differentiation grade
(Fig. 6). A significantly higher optical density
was found in the BCa tissue of young patients
with the luminal A molecular subtype compared
to luminal B, Her2/neu-positive and basal sub-
types, as well as ER+, PR+ BCa (Fig. 6).

Taking into account the obtained results, at
the next stage we analyzed a recurrence-free
survival of young BCa patients depending on
COLIAI expression at the protein and mRNA
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Fig. 6. Dependence of COLIAI protein level on the main clinical and pathological characteristics and receptor status
of BCa: a — tumor stage; b — tumor size; ¢ — regional lymph node status; d — tumor differentiation grade; e — mo-
lecular subtype of BCa; f — ER expression status; ¢ — PR expression status; # — HER2/neu expression status

levels. As seen from the data shown in Fig. 7,
a significant decrease in 3-year recurrence-free
survival rates by 22.8% (p < 0.0460) was recor-
ded in young BCa patients with low values of the
optical density COL1A1 index in tumor tissue.
Nevertheless, no relationship between patient
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survival rates and the level of COLIAI mRNA
expression in BCa tissue was found.

The features of COLIAI expression identified
in our study in the BCa tissue of young patients
indicated that a decrease in the COL1A1 protein
level is associated with the size, differentiation
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Fig. 7. Relapse-free survival of BCa patients depending on the expression of COLIAI in tumor tissue at the levels of
mRNA (a) and protein (b) according to the Kaplan — Meier method (log-rank test)

Table 2. Relationship of COL1A1 mRNA expression with clinicopathological
and molecular-biological features of BCa in young patients

COLIAI
Clinicopathological
characteristics i
Min (dCT) | Q1(der) | Medn 1 osder) | Maxder) | p
(dCT)

Stage I 0.09 0.09 0.22 0.36 0.36 0.5822
II 0.02 0.04 0.09 0.22 3.49
111 0.09 0.09 0.15 0.23 0.23

T 1 0.03 0.05 0.09 0.29 0.36 0.996
2 0.02 0.04 0.16 0.23 3.49
3 0.09 0.09 0.10 0.10 0.10

N 0 0.10 0.12 0.21 0.32 3.49 0.246
1-3 0.03 0.06 0.145 0.22 0.56

Molecular subtype Lum A 0.03 0.05 0.12 0.30 0.36 0.995
Lum B 0.02 0.04 0.13 0.23 3.49
HER2/neu 0.09 0.09 0.10 0.19 0.19
Basal 0.04 0.04 0.13 0.23 0.23

Differentiation grade |2 0.03 0.06 0.15 0.24 0.36 0.751
3 0.02 0.04 0.09 0.22 3.49

ER expression positive 0.02 0.12 1.26 1.64 3.49 0.001
negative 0.03 0.09 0.10 0.13 0.23

PR expression positive 0.02 0.08 0.59 0.23 3.49 0.004
negative 0.03 0.03 0.06 0.12 0.22

HER2/neu expression |positive 0.02 0.04 0.09 0.22 3.49 0.807
negative 0.03 0.04 0.15 0.23 0.36
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grade and molecular subtype of neoplasms, as well
as with the recurrence-free survival of the patients.

Therefore, the analysis of the results of the bio-
informatic study and the data obtained ex vivo
on the clinical material made it possible to es-
tablish that the development of BCa is accom-
panied by an increase in the level of COL1AI
mRNA in the tumor tissue, while the BCa tissue
of young patients is characterized by an increase
in the expression of COL1A1 protein. According
to the data provided in the UALCAN database,
the highest levels of COLIAI expression at the
mRNA and protein levels were recorded in the
tissue of both luminal BCa subtypes compared
to the Her2/neu-positive and basal molecular
subtypes. In contrast, in young BCa patients, a
high level of COL1A1 mRNA is associated only
with the presence of ER and PR expression.

A bioinformatic study showed that the expres-
sion of COL1A1 protein is inversely related to
the BCa stage and, according to our data, to the
T category and tumor differentiation grade. We
recorded the highest COL1A1 level in the tumor
tissue of young patients with luminal A and B
molecular subtypes, which coincides with the
data presented in UALCAN. We also noted a sig-
nificantly increased COL1A1 level in patients
with the positive steroid hormone receptor
status.

It is also worth noting that high COL1A1l
expression in BCa was associated with a worse
prognosis according to the Kaplan — Meier
Plotter data. At the same time, our results indi-
cate that in young BCa patients, high expression
of COL1A1, on the contrary, directly correlates
with the indicators of the recurrence-free sur-
vival.

Importance of disturbances in the expres-
sion and spatial organization of collagen as
a key component of the stromal microenviron-
ment of breast tumors in patients of different
age groups has not been definitively clarified to
date [15, 16]. It is known that the tissue of BCa
is more rigid compared to the tissue of benign
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neoplasms, which is associated with the presence
of a desmoplastic extracellular matrix, the main
structural component of which is COL1. COL1
is known to play a key role in many biological
processes, such as cell morphogenesis, prolifera-
tion, migration, differentiation, apoptosis, and
carcinogenesis [17]. Despite a large volume of
data on the role of COL1 in the occurrence and
progression of malignant neoplasms, today its
prognostic value in young BCa patients remains
debatable.

Confirmation of the importance of COLIAI
expression disorders in the formation of the mo-
lecular profile of BCa in patients younger than
45 years is also evidenced by the inverse rela-
tionship of COL1A1 expression indicators at the
mRNA and protein levels with the ER and PR
status of tumor cells. It is worth noting that simi-
lar results were previously published by Kim et al.
[18] who in an in vitro study found significantly
lower levels of COLIAI expression in cells of the
hormone-refractory BCa line MDA-MB-231
compared to cells of the hormone-sensitive line
MCEF-7. However, according to the data of An-
toni et al. [19] and Barcus et al. [20], the presence
of a dense collagen matrix in ER-positive BCa
can contribute to the activation of cell migration
and metastasis. In particular, in the study by Liu
etal. [21], it is reported that in patients with ER-
positive BCa, a high level of COL1AI expression
is associated with an unfavorable clinical course,
which, according to the authors, is probably due
to the COL1A1 involvement in the mechanisms
of the resistance to hormonal therapy.

There are reports that inhibition of PR signa-
ling leads to a decrease in the expression level of
COLIA1I and also activates the expression of the
extracellular matrix remodeling genes [22].

It is also worth noting that the inverse rela-
tionship between expression indicators of COL1
and HER2/neu in BCa tissue demonstrated in
this study can explain the results of clinical ob-
servations, according to which the low mam-
mographic density of the tumor lesion is a char-
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acteristic feature of neoplasms of the HER2/
neu-positive molecular subtype [23, 24].

Thus, a decrease in the expression of COL1A1
in BCa tissue is associated with an unfavorable
BCa course in young patients, which probably
leads to remodeling of the extracellular matrix
and promotes the activation of proliferation
and metastasis. The obtained data indicate the
perspective of further studies of the prognostic
value of COLIAI expression in tumor tissue,
taking into account the molecular subtype of

neoplasms. This will contribute to the develop-
ment of the individualized treatment tactics
and improve the survival rates of young BCa
patients.
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! THCTUTYT eKcieprMeHTaNbHOI TATOIOTI], OHKOIOTII i pagio6ionorii
im. P.€. KaBenrbkoro HAH VYkpainn, Knis, Ykpaina.

2 Kadenpa onkororii, [Bano-®paHKiBChKMIiT HAILIOHATBLHIIT MEANYHIIT yHIBEPCUTET,
M. IBanO-®paHKiBCbK, YKpaiHa

* KomyHabHe HEKOMepIiiiHe MianpueMcTBO «[[puKapiaTchKmii KTiHi9HNI T OHKOIOTIYHMIT
1eHTp IBaHO-PpaHKiBChKOI 06MacHOi pagn», M. [Bano-DpaHKiBCbK, YKpaiHa

OCOBJIMBOCTI EKCITPECITf COL1A1 Y TKAHWHI PAKY
MOJIOYHOI 3AT03V XBOPMX MOJIOJIOTO BIKY

Cran npo6nemu. CTaTUCTUYHI JaHi OCTaHHIX JAecATUPIY CBifYaTh PO 3POCTAHHA YAaCTOTH BUABIICHHs PaKy Mo-
nouHoi 3amo3u (PM3) y >KiHOK MOIOZOTO BiKy, SIKMII IOCifa€e Mepliie Miclie Y CTPYKTYpi 3aXBOPIOBaHOCTI XKIiHOK
y BiKOBIiil rpyni 18—29 pokiB Ta € O[jHi€I0 i3 IPOBiIJHMX NIPUYNH CMEPTHOCTI Y BIKOBOMY JjianasoHi 15—39 poxis.
Hespakaroun Ha 0BeleHy pO/Ib CTPOMaIbHOTO MiKpOOTOUY€EHH: y PO3BUTKY Ta NporpecysanHi PM3, kinbkicHi mo-
Ka3HMKI Ta TOIIOJIOTisA eKCIIPECii KolareHy, acolilioBaHi 3 BIKOM Ta IIOKa3HMKaMy BIUOKMBAHOCTI XBOPUX, OCTaTOYHO
He 3’5COBaHi Ta HOTpe6y10Tb MIOfI/TBINNX JTOCTiKeHb. MeTa po6oTH: TOCTIANTY 3B’ 130K MTOKA3HUKIB eKcIpecii
reny COLIAI na pisui MPHK Ta 6inka y Tkanuni PM3 i3 k/1iHiko-11aTo/0ri4HMMM 0COOIMBOCTAMY Ta OKa3HMKa-
MM BYDKMBAHOCTI XBOPUX Pi3HMX BiKOBUX Tpyml. MaTepiamu Ta MeTomu. [locmifgykeHHA NPOBeeHO Ha KTiHIYHOMY
Mmartepiani 50 xBopux Ha PM3 I—III cragii, mo sHaxogunuce Ha nikyBaHHi y KoMyHambHOMY HeKOMepIiliHOMY Mifi-
npueMcTBi «[IpuKapnaTchbKuit KTiHiYHII OHKONOTIYHNI eHTp» mpofoBxk 2017—2020 pokis. ITokasHuku ekcnpe-
cii reny COL1A1 na piBui MPHK ra 6inka y tkanuni PM3 pocnimpxysanu i3 sactocyBanuam Metopnis [1JIP y peasnb-
HOMYy 4aci Ta iMyHoricToximii, a Takox 6ioiHpopmaTyBHOro aHanisy (6asu manux UALCAN rta Kaplan — Meier
Plotter). CraTucTUyHMiT aHAIi3 pe3y/IbTaTiB BUKOHYBa/m 3a fornomMoroo GraphPad Prism v.8.0. PesynbraTu. Y xoni
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6ioinopMaTHIHOTO aHaTi3y BCTAHOBJIEHO, 10 TKaHMHa PM3 xapakTepusyerncst B 6,0 pasis (p < 0,05) Bummm
piBHeM excrpecii MPHK COLIA]I y nopiBHAHHI 3 HOpPMa/IbHOI0 TKAHMHOIO MOJIOYHOI 3a71031. IIpofieMOHCTpOoBaHO
3B’5130K TOKa3HMKiB excipecii COL1A 1 na piai MPHK Ta 6i1Ka 3 MOTIEKy/ISpHUM IiATUIIOM HOBOYTBOPEHb. 3TiTHO
3 manymu Kaplan — Meier Plotter uusbkmit piBenb excrpecii COLIAI nHa piBHi 6iKa B Iyx/IuHHIN TKaHuHi PM3
ACOLII0ETHCS 3 HVDKYMMM [TOKa3HMKaMy 6e3peliiMBHOI BY>KMBAHOCTI NaljieHTiB. Ex vivo Ha KIiHiYHOMY MaTepiai
3HIDKeHHA piBHA ekcripecil COLIAI Ha piBHi 6inka 3adikcoBaHo y TkaHMHI PM3 XBOpKX MOJIOROTO BiKy KaTero-
pii T3 (p < 0,0374), Husbkoro cryneHs pudeperuioBaHus (p < 0,0163) Ta 6a3aJbHOrO0 MONIEKY/IAPHOTO HMifTUITY
(p < 0,0001). Bcranosieno 38’130k excrpecii COLIAI Ha piBai MPHK Ta 6iKa 3 TakuMu MOJIeKy/IsipHO-6io/orid-
HUMM XapakTepucTukamy PM3 y XBopuxX MO/IOROro BiKy SIK cTaTyc ekcrpecii penentopis ectporeny (p < 0,0001)
Ta porecTepoHy (p < 0,0040). BesperuansHa 3-piuHa BIDKMBaHICTb XBopux Ha PM3 Momozoro Biky € JOCTOBipHO
MEHIIOI0 3a HaABHOCTI HU3BKOTO iHfleKCy onTu4HOi miinbHoCcTi COLIAI y myXnuHHIl TKaHuHI. BucHoBKu. Inen-
tudikoBaHuit 38’130K excipecii COLIAI 3 TakuMMu HOKasHMKaMu 3710sKicHOCTI PM3, sk po3mip HOBOYTBOpEHb,
CTYMiHb fudepeHiloBaHHA, MOJIEKY/IPHNIL MiJTUII, PELIeIITOPHMIL CTATYC, @ TAKOXK i3 Oe3peliIBHOI0 BIDKIBA-
HIiCTIO XBOPMX, CBiJ4MTh PO NEePCHEKTUBHICTD 10T0 BUKOPUCTAaHHA 3 METOIO IPOTHO3YBaHHsA arpeCUBHOCTI Iepe-
6iry MyX/IMHHOTO IIPOLECY Y XBOPUX MOJIOIOTO BiKYy.

KniouoBi cmoBa: pak Mono4Hoi 3a7103u, KonareH, COLIAI, XBopi MO/IOJOTO BiKY.
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