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Aim. To assess the relative expression (RE) levels of various isoforms of the PDCDI and
PDL I immune checkpoint genes in prostate tumors, to find the clinically significant alterations
in tumors and the correlations with the prostate cancer related and other immune associated
genes. Methods. Using quantitative PCR, RE levels of different isoforms of PDCD/I and PDLI
were analyzed in 35 samples of prostate cancer tissues of a different Gleason score (GS) and
at various grades, the paired conventionally normal prostate tissue (CNT) samples and 20
prostate adenomas. Results. We have assessed RE levels for 5 variants of long and short
isoforms of PDCD1 and PDL] in prostate cancer and noncancerous tissue samples. We de-
tected a significant decrease of RE levels of PDLI long isoforms in prostate cancer with GS>7,
compared with the adenoma group. Noteworthy, RE of short isoforms of PDCD/1 and PDLI
has positive correlations with the age. The RE patterns of PDCD1 and PDLI isoforms dem-
onstrated significant correlations with the expression of 31 genes, related to tumor-associated
macrophages, fibroblasts and immune cell markers in the prostate cancer group. Conclusions.
The studied genes are involved in the prostate cancer progression, related to inflammation.
The RE levels showed high dispersion in all groups of prostate tissue samples. We propose to
assess the RE levels of the PDCDI and PDLI genes long isoforms, before prescribing im-
munotherapy methods, to analyse the putative sensitivity of tumors to such treatment. Further
studies are needed to confirm the presented here results on a larger patient cohort.

Keywords: prostate tumors, relative gene expression, PDCDI, PDLI, long and short iso-
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Introduction

The PDCD1 and PDL1 (CD274) proteins,
together with CTLA4, are involved in the in-
hibitory immune checkpoint pathways. In
other words, these proteins act as negative
regulators of the immune response [1].
Recently, several immune checkpoint inhibi-
tors have been developed and they are tested
gradein clinical trials [2—-5]. An important
problem for now is how to predict the effec-
tiveness, possible side effects, development of
resistance for such type of therapy, and to
propose a drug combination for the patient
personalized treatment [4, 6-8].

The bioinformatics analysis of the PDLI
and PDCDI sequences showed that these
genes encode both long membrane-bound pro-
teins, and the shorter isoforms. The functions
of corresponding proteins in carcinogenesis
were not fully elucidated yet. Among numer-
ous mRNA isoforms of the PDLI gene, three
are the most studied, namely a (NM_014143),
b (NM_001267706), and ¢ (NM_001314029).
They play different roles in the development
of colorectal cancer [9].

Two 1soforms were annotated for the PDCD]
gene as NM_ 005018 and XM _006712573.
Importance of different protein isoforms in the
rise and development of various tumors, their
impact on the tumor microenvironment, the
course of disease, and the sensitivity to therapy
were shown [10, 11].

The aim of the present work was to inves-
tigate the relation between the expression pat-
terns of various PDLI and PDCD] isoforms
and the clinico-pathological characteristics of
prostate tumor samples, in order to study their
role in the prostate cancerogenesis.
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Materials and Methods

Prostate tissue collection. The tissues of pros-
tate cancer (T) and the paired conventionally
normal prostate tissues (CNT, or N from a side,
opposite to cancer) were frozen in liquid ni-
trogen directly after surgery. All samples were
collected at National Cancer Institute (Kyiv,
Ukraine). The Benign prostate tumors (prostate
adenoma samples) were collected with the
same procedure at the Institute of Urology
(Kyiv, Ukraine) after radical prostatectomy.
The samples were collected in accordance with
the Declaration of Helsinki and the guidelines,
issued by the Ethic Committee of the Institute
of Urology and the National Cancer Institute
of National Academy of Medical Sciences of
Ukraine and the Ethic Committee of the
Institute of molecular biology and genetics of
NAS of Ukraine. 35 prostate adenocarcinomas
(T) of different GS (Gleason score) and grades,
35 paired CNT (Table 1) and 20 samples of
benign prostate tumors (A, adenomas) were
studied. The tumors were characterized, ac-
cording to the International System of
Classification of Tumors based on the tumor-
node-metastasis (TNM) and the World Health
Organization criteria classification (Table 1).
Total RNA isolation and cDNA synthesis.
50-70 mg of frozen prostate tissues were
mashed to powder in liquid nitrogen. Total
RNA was extracted by TRI-reagent (SIGMA),
according to the manufacturer’s protocol. The
total RNA concentration was analyzed by a
spectrophotometer (NanoDrop Technologies
Inc. USA). The quality of the total RNA was
determined in a 1 % agarose gel by band in-
tensity of 28S and 18S rRNA (28S/18S ratio).
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Table 1. Clinico-pathological characteristics of prostate tumor samples.

GS — Gleason score, PSA — prostate specific antigen

cDNA was synthesized from 1 pg of the total
RNA, treated with RNase free DNase I
(Thermo Fisher Scientific, USA), using
RevertAid H Minus M-MuLV Reverse
Transcriptase (Thermo Fisher Scientific, USA),
according to the manufacturer’s protocol.
Quantitative PCR (qPCR). The levels of
relative expression (RE) of different isoforms
of PDCD1 and PDL1 were assessed by qPCR,
using a Maxima SYBR Green Master mix
(Thermo Fisher Scientific, USA) and a Bio-
Rad CFX96 Real-Time PCR Detection System
(USA) under the following conditions:

mmber | 05 | Swe | gn | oae | ) RG0S | swe | | Aw
1 6 2 27.3 56 19 7 2 24.6 52
2 4 3 23.6 55 20 8 3 86.3 60
3 6 2 6.5 67 21 9 2 37.8 53
4 6 2 25.2 66 22 9 4 22.6 63
5 6 2 18.6 71 23 9 2 6.9 48
6 6 2 9.3 57 24 9 3 51.0 65
7 6 2 6.0 67 25 9 3 0.5 61
8 6 2 5.0 63 26 9 2 203 76
9 5 2 133 54 27 8 2 9.7 54
10 6 2 29.1 74 28 8 2 12.1 58
11 7 2 11.7 68 29 9 2 25.1 58
12 7 2 13.9 68 30 8 3 16.0 63
13 7 2 19.8 64 31 9 2 84.2 62
14 7 2 7.1 77 32 9 3 20.9 67
15 7 1 8.2 69 33 9 2 17.0 63
16 7 2 19.3 54 34 9 2 33.0 66
17 7 2 5.6 62 35 10 3 106.0 65
18 7 2 14.3 69

95 °C — 10 min, following 40 cycles of
95 °C—155s,60°C—30s, 72 °C — 30 s.
The primers for all genes were selected, using
PRIMER3 and a primer-blast algorithm
(https://www.ncbi.nlm.nih.gov/tools/primer-
blast/ algorithm).

Reference gene 7BP was used for norma-
lization [12]. The 2-ACtand 2-2ACtmethods were
used for calculations [13, 14].

Statistical analysis. The Kolmogorov-
Smirnov test was applied to assess the normal-
ity of distribution. The Wilcoxon Matched
Pairs test was performed for comparison of RE
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levels in prostate adenocarcinomas and paired
normal tissues samples [13]. The Benjamini-
Hochberg procedure with false discovery rate
(FDR) 0.10-0.25 was used under multiple
comparisons detection for genes RE le-
vels [15]. The Kruskal-Wallis test was used to
determine differences between pairs of ex-
perimental groups. The Dunn-Bonferroni (post
hoc test) for multiple comparisons was per-
formed to determine RE differences between
multiple groups of prostate samples. The
Spearman’s rank correlation test was used to

find possible correlations between gene RE
and CPC of prostate tumors [14].

Results and Discussion

The schematic structures of the PDLI and
PDCD1 isoforms (mRNAs and proteins) were
prepared, using publicly open databases (www.
ncbi.nlm.nih.gov) and they are shown on
Figure 1.

As was discussed earlier, the most known
isoforms of PDLI are a, b, and ¢ (Figure 1A).
The first two are transmembrane receptors,

A .
PDL1 mRNA PDL1 protein
Isoform a
Exons 1 2 3 4 S 6
| | | | | | | | | Sig.pept. I IgVar. domain IIg domain | ™ I Intracell I
> e > <
all isof a+bisof Isoform b
Exons 1 2 + 5 6 7
| | | | | | | | Sig pept. | Ig domain I ™ |Intracell |
Isoform c (short)
Exons 1 2 3 4 4a
l | | | - | Sig.pept. l IgVar. domain l Ig domain .
- <
cisof
B PDCD1 mRNA PDCD1 protein
i s o ; 5
Fiias 1 2 3 Long (main) isoform (NM_005018.3)
Sig.pept. | Ig-like domain | TM | Intracell
L1 | | ] | sigpept. [ 10 | ™™ | |
> <«
long isof
Short isoform (XM_006712573.3)
Exons 1 2 3 4a
| ] [ . I Sig.pept. I Ig-like domain | ™ .
i

shortisof

Fig. 1. Schematic representation of various mRNA and protein isoforms, and PCR products (arrows) of the PDLI (A)
and PDCD] (B) genes. Protein domains: Sig. pept. — signal peptide; IgVar domain — Immunoglobulin variable do-
main; Ig domain — Immunoglobulin domain; Ig-like domain — Immunoglobulin-like domain; TM — transmem-

brane domain; Intracell — intracellular domain.
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whereas the short ¢ isoform has transmem-
brane and intracellular domains deleted.
Obviously, the changes in protein structure
lead to functional alterations. It is known that
both PDLI isoforms can be secreted in a so-
luble form and found in exosomes [16]. The
first primer pair allows detection of all known
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isoforms of PDLI, the second pair of primers
detects two transmembrane isoforms a and b,
and the third pair of primers is designed only
for the short isoform c.

For the PDCDI gene, two isoforms
(Figure 1B), long and short, are annotated in
the databases. The short isoform has a trun-
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cated 3’-end of the mRNA, i.e., no intracel-
lular domain in the PDCD1 protein. Probably,
this isoform can't conduct a signal from the
receptor into the cell. The primers were se-
lected to the last exon of both isoforms, to
differentiate them.

We assessed the RE of various PDLI and
PDCD1 isoforms in adenomas, adenocarcino-
mas, and conventionally normal prostate tis-
sues (CNT) (Figures 2A-C, 3A-B). The fig-
ures show b (column 1) — RE genes in the
blood of healthy donors, cl (column 2) — RE
genes in the normal prostate epithelial cell line
PNT?2. Next, RE levels in benign tumors of the
prostate gland — adenomas. After them —
paired samples of malignant tumors of the
prostate gland (adenocarcinoma) and conven-
tionally normal tissues of the prostate gland.
Samples are presented with the increasing
Gleason score (GS), that characterizes the
change of prostate tissue. That is, tumors with
GS<7 are less malignant, whereas the tumors
with GS>7 are more malignant.

A high level of RE heterogeneity of all
studied isoforms was observed in groups of
prostate tumors and CNTs.

The RE levels of various PDL1 isoforms in
the PNT2 cell line are slightly higher than
those in the adenoma group whereas the RE
levels in the blood for all isoforms and isoform
¢ of PDLI are slightly lower than in PNT2.
A different situation is observed for RE levels
of isoforms of the PCDC1 gene. The RE levels
of both isoforms are several folds lower in the
PNT?2 cell line compared to the RE levels in
human blood sample.

However, no significant differences in RE
for the studied gene were revealed using the
paired Wilcoxon test and Fisher’s exact test

for paired samples of prostate tumor and CNT
samples.

A comparative analysis between the groups
of adenomas (A), adenocarcinomas (T) and
CNTs of the prostate gland by the Kruskal-
Wallis tests with FDR = 0.2 and the Dunn-
Bonferroni post-hoc test for multiple com-
parisons also found no significant differences
between the groups (Figure 4). Of note, the
significant level of data dispersion is observed,
especially in the prostate tumor groups.

When GS and cancer grades were analyzed,
together with RE levels a number of significant
differences in RE between the studied groups
were calculated (Figure SA-E). A significant
decrease in the RE levels was found for the a
and b (long) isoforms of the PDL1 gene (Figure
5B, Table 2A) in tumors samples with GS > 7
(and corresponding CNTs), compared with
adenomas. The RE levels of long isoforms were
lower in tumors with GS > 7, compared to
tumors with GS < 7.
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Fig. 4. Boxplots of descriptive statistical data of RE le-
vels of long and short isoforms of PDLI and PDCDI
for T, CNT and A groups of prostate samples
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A. Gene expression levels of PDL] all isoforms
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B. Gene expression levels of PDLI ab (long) isoforms
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Similar patterns of RE were also found for
the long a and b PDL1 isoforms, when samples
were grouped by a cancer grade. The signifi-
cant RE decrease was calculated for tumors of
a grade 3-4, compared to grade 1-2
(p = 0.0016) and tumors of grade 3—4, com-
pared with adenomas (p = 0.0002 ) (Table 2B).
The same pattern was found in the CNT group,
taken from patients with tumors of grade 3—4
compared to adenomas (p = 0.0019).

Table 2. Significant differences of gene expression
levels between (vs) groups of prostate samples for
PDL]I ab (long) isoforms:

Cancer GS grouping

Groups p-value
T>7 vs A 0.0001
T<7 vs T>7 0.0017
T=7 vs T>7 0.0006
T<7 vs CNT>7 0.0458
CNT>7 vs A 0.0108

Cancer grade grouping

Groups p-value
T1-2stvsT3-4st 0.0016
T3-4stvsA 0.0002
CNT 3-4 stvs A 0.0019

It has been shown that protein PDL1 is dif-
ferentially expressed among different cancer
types [17—19], in particular, in the primary
prostate cancer patients. The high PDL1 ex-
pression has been associated with a poor prog-
nosis [20] on one hand, but with high sensiti-
vity to immunotherapy [19, 21] on the other
hand. The low PDL1 expression in tumors may
be an adverse prognostic factor [22].

It is known that three isoforms of PDLI
proteins (a, b, ¢) have different effects in can-

cerogenesis. This was shown for colorectal
tumors. The isoform b has more significant
inhibitory effect on T cells, than the other two
isoforms. Additionally, the ¢ isoform may con-
tribute to the progression of colorectal tumors
by regulating the epithelial-mesenchymal tran-
sition [9].

Analysis of Spearman’s rank correlation (r¢)
of gene RE and clinico-pathological charac-
teristics revealed significant correlations
(p < 0.05) between these parameters (Table 3).

Table 3. Spearman’s rank correlation
coefficients (r®) between the RE of the PDL/ and
PDCD]I isoforms in prostate tumors and clinico-
pathological characteristics (CPC)

PDLI |PDLIab| PDLI ¢ PDCDI | PDCDI
. . . long short
all isof isof isof . .
isof isof
GS -0.2739(-0.6263 | -0.2120 | -0.2861 | -0.2248
Stage -0.0970 | -0.6003 | -0.2391 | 0.1822| 0.1201
PSAng/ml|-0.3702|-0.2487|-0.1288 | -0.0801 | -0.1774
Age 0.2861| 0.2546| 0.5284 | 0.1597| 0.3525

Note: p <0.05 — bold italic, p <0.01 — bold; FDR =0.2

Significant inverse (negative) correlations
with GS and grades have the long a and b
PDL] isoforms (p<0.01). This means that in
the process of tumor progression, expression
of these isoforms decreases, while no such
relationships were found for the short iso-
form c¢. However, for short isoforms of the
PDCDI and PDLI genes, positive correlations
with the age of patients were found. It is
known, that the age is one of the important
pathogenetic factors in the development of
prostate cancer [23, 24]. Additionally, for
colorectal cancer, it was shown that the c¢ iso-
form of the PDLI1 protein played a pro-meta-

177



G. V. Gerashchenko, O. A. Kononenko, Yu. M. Bondarenko et al.

static role and is the new potential target for
the therapy of this type of cancer [9].

For all studied PDLI and PCDC1 isoforms,
a high level of dispersion of RE levels was
found, especially in groups of prostate tumors,
which may indicate the different sensitivity of
individual tumors to modern immunotherapy.
This confirms the necessity and importance of
creating a PCR test system for evaluating gene
expression as potential pharmacological mar-
kers for evaluating the sensitivity and effec-
tiveness of cancer treatment. Detection of
PDL1 and PDCDI1 proteins, regardless of iso-
forms, is already possible by immunohisto-
chemical method [25].

The presence of soluble forms of PD-1/
PD-L1 proteins [26] and PD-L1 protein in
exosomes was demonstrated. These proteins
play an important role in tumor progression,
increasing the composition and functional
complications of the PD-1/PD-L1 signaling
pathway [16]. Additionally, exosomal PD-L1
acts as a biomarker for tumor progression and
as the predictive biomarker for response to
immunotherapy. We can assume that the short
isoforms of PDLI and PDCD]I could be the
source of these proteins.

In addition to the correlations with the cli-
nico-pathological characteristics of prostate
tumors, we calculated the correlations between
RE of the PDLI and PDCD] isoforms and
genes of various functional groups (more than
55 genes), associated with prostate cancer, the
expression of which we previously studied in
these tumor samples [13, 14, 27]. We found
31 genes, which have significant correlations
with the RE levels of the studied transcripts.
The largest number of gene correlations was
found in the gene groups of tumor-associated
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macrophages (TAM), cancer-associated fibro-
blasts (CAF), and immune-associated genes
(IAG) (Table 4).

Among the RE levels of three variants of
PDL1 isoforms, the correlations for all PDLI
isoforms showed mainly intermediate results
between 18 data for PDLI a and b and PDL]
¢ isoforms. The highest positive correlations
of RE levels of PDL1 a and b were found with
the expression of genes HIF1A4 (18 = 0.8174),
CCR4 (r* = 0.7179), CD6S (18 = 0.6342),
CCL22 (rs=0.6311).

Hypoxia-inducible factor 1 alpha (HIF1A)
is one of the transcription factors that modu-
lates the activity of up to 1.5 % of genes under
hypoxia in various cell types and in the deve-
lopment of many types of cancer [28-30]. In
addition to tumor cells, increased expression
of HIF' 1A also occurs in the main components
of the tumor microenvironment — fibroblasts,
which affects the deregulation of the extracel-
lular matrix, increased vascularization, and
suppression of the immune response [31].

The next three genes belong to the TAM
group whereas the NOS24 gene (15 = 0.5608)
is a known marker of M1, or tumor suppressor
macrophages [32]. It encodes NO syn-
thase 2 [33], the expression of which is a posi-
tive predictor for survival in lung cancer pa-
tients [34].

The CD68 gene encodes a glycoprotein of
the LAMP family, which is a known marker
of anti-inflammatory M2 macrophages [35].
The protein encoded by the CCL22 gene is
secreted by TAM. This causes inhibition of
cytotoxic T-lymphocytes and allows tumors to
evade the immune response [36]. In this chain,
the CCR4 gene encodes a receptor that is af-
fected by secreted CCL22, enhancing tumor
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development and metastasis [37]. So, TAM
promote the prostate cancer migration through
activation of the CCL22-CCR4 axis [38].

Proteins encoded by the genes that have
high positive correlations with the expression
of the PDLI a and b and PDL] c isoforms are
CTGF (connective tissue growth factor) and
the chemokine gene CXCL 2 (C-X-C motif of
chemokine ligand 12), that belong to the CAF
secretome. They mediate tumor-stroma inter-
actions, increasing tumor proliferation and
metastasizing [39, 40]. Activation of the
CXCL12/CXCR4 pathway was shown to me-
diate the phenotypic transition from myofibro-
blasts to CAF through effects on non-canoni-
cal EGFR/MEK/ERK signaling [41]. Another
CAF marker — ACTA2 has positive correla-
tions with almost all studied variants of the
PDLI and PDCDI genes. These data once
again emphasize the important connections
between the studied genes and the functioning
of the CAF in tumor development.

The gene from IAG group, for which five
significant positive correlations with the ex-
pression of the studied transcripts were found,
is CIAS1. It is known that the CIASI (NLRP3)
gene encodes the protein cryopyrin, which is
a component of inflammasomes, a special pro-
tein complexes capable of activating caspase
activity and the activity of the NF-kB pathway
in macrophages and neutrophils [42]. Inflam-
matory reactions are triggered upon contact
with microorganisms, uric acid, and a number
of toxins [43, 44]. In the processes of can-
cerogenesis, a violation of the functioning of
cryopyrin inflammasomes was found, which
has a contradictory role in the development
and progression of various types of can-
cer [45].

The next gene of the IAG group is the
CTLA4 gene. It has four out of five variants
(excluding the isoform ¢ of PDLI) of signifi-
cant positive correlations with RE levels of the
studied gene transcripts. It encodes immuno-
globulin — a protein associated with cyto-
toxic T-lymphocytes 4, which transmits an
inhibitory signal to T cells [46, 47]. Gene
CTLA4, together with PDCDI1/PDL]I, is one
of the most well-known target proteins for
immunotherapy of various types of tumors,
and an immune checkpoint inhibitor and a
marker of sensitivity to this type of therapy,
respectively [47—49]. We have shown the po-
tential for determining the diapasons of CTLA4
expression levels in prostate tumors for the
detection of tumor sensitivity to immunothe-
rapy [50].

The ILIRLI gene has the highest correlation
of the RE level with the PDLI ¢ isoform. The
ILIRLI gene encodes interleukin-like recep-
tor 1 and belongs to a family of Toll-like recep-
tors [51]. ILIRL1 is a marker of type 2 T-helper
cells (Th2), which take an active part in inflam-
matory reactions in tumors [52, 53]. Therefore,
it is possible to conclude about participation
of the PDLI c¢ isoform in these processes,
considering that inflammatory processes are
activated with age, having the name inflam-
maging [54].

The obtained data confirm that PDLI is
expressed not only in tumor cells, but also in
tumor infiltrating lymphocytes [55], CAF [56],
thus, it might participate in the processes re-
lated to the polarization of macrophages in
TAMs in tumors [57]. According to the litera-
ture data, PDCD1 expression is closely associ-
ated with TAM [58] and infiltration of various
immune cells in tumors of different types [59].
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Table 4. The Spearman’s rank correlation (rs) analysis of RE of different isoforms of PDCD/ and PDL]
and genes, associated with prostate cancer, EMT and tumor microenvironment

Groups Genes/ Isoforms igé);ilsl igé)]r;z PDL] c isoform PDiSC(')Df(frrlr?ng PDiS(géri}:ort
VIM 0.0225 0.0241 0.2358 0.3566 0.1615
EMT- FNI 0.2764 0.1409 0.4231 0.1843 0.4090
associated MMP2 0.3995 0.1426 0.2596 04171 0.2370
genes MMP9 0.2975 0.1415 0.1951 0.4697 0.2636
OCLN -0.1670 0.1387 -0.0952 -0.3123 -0.3406
VDR 0.4173 0.4720 0.3992 0.1454 0.1349
PrCa- PCA3 -0.4860 -0.0725 -0.3335 -0.3255 -0.2953
associated PSA -0.4368 -0.1011 -0.3335 -0.4812 -0.5532
genes HOTAIR 0.1924 -0.0880 0.3892 0.1238 0.3259
SCHLAPI -0.5316 -0.5384 -0.4393 -0.2347 -0.4545
CD68 0.3876 0.6342 0.4154 0.1787 0.1826
CD163 0.2993 -0.1518 0.1444 0.3773 0.3867
TAM CCR4 0.5007 0.7179 0.4316 0.3067 0.1792
CCL17 0.1911 -0.2095 0.0680 0.4098 0.1450
CCL22 0.4808 0.6311 0.3442 0.1874 0.0958
NOS24 0.2856 0.5608 0.1835 0.0521 0.0426
THY1 0.3598 0.3720 0.4536 0.3185 0.4139
ACTA2 0.4304 0.4193 0.4765 0.3090 0.4692
CXCcLi2 0.3791 0.4552 0.5172 0.4182 0.3152
CAF CXCL14 -0.2086 -0.2008 0.0903 -0.0655 0.1355
CTGF 0.4002 0.6056 0.3516 0.2745 0.3870
HIFIA 0.4824 0.8174 0.4442 0.0675 0.1991
S10044 0.3592 -0.1134 0.1957 0.2246 0.2568
CIAS 0.5160 0.4700 0.4387 0.3532 0.4423
CTLA4 0.4912 0.5342 0.2318 0.4333 0.3775
KLRK 0.3467 0.3210 0.3387 0.1266 0.1603
IAG IRF1 (T1) 0.4973 0.4882 0.4741 0.2535 0.3775
ILIRLI (T2) 0.4044 0.1608 0.5676 0.0487 0.2144
ILIRI (T17) 0.2620 0.4050 0.2388 -0.1989 0.0130
IL2RA (Treg) 0.4399 0.4888 0.3189 0.3913 0.1826
HLA-G 0.1312 -0.0120 0.0524 0.4798 0.1426

Note: p < 0.05 — italic; p < 0.01 — bold italic; p < 0.001 — bold; EMT-associated (related) genes — epithelial-to mes-
enchymal transition associated genes, PrCa — prostate cancer associated genes, TAM — tumor-associated macrophages,
CAF — cancer-associated fibroblasts, IAG — immune-associated genes
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Therefore, the assessment of the expression
pattern of PDCD1 and PDL]I isoforms, along
with the characterization of IAG, associated
with inflammation, can be used to comprehen-
sively evaluate both, the potential effectiveness
of immunotherapy and the possibility of im-
mune escape. This will allow obtaining the
greatest clinical benefit for the patient [60].

The largest number of correlations with
the tumor-associated genes involved in pros-
tate carcinogenesis was found for isoforms of
the PDLI gene. This indicates a complex
system of regulation of both, its expression
in different cell types and its effects on the
properties of these tumors, their aggressive-
ness, sensitivity to therapy and the disease
prognosis.

The data obtained show the importance of
determining the expression ranges of the PDL]
and PDCD] isoforms for the development of
PCR test systems that will assist in prediction
of the tumor sensitivity to immunotherapy.

Conclusions

The studied genes are involved in the prostate
cancer progression, related to inflammation.
The RE levels showed high dispersion in all
groups of prostate tissue samples. We propose
to assess the RE levels of PDCD/I and PDLI
genes long isoforms, before prescribing im-
munotherapy methods, to analyse the putative
sensitivity of tumors to such treatment. Further
studies are needed to confirm the presented
results, on a larger patient cohort.
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IMaTrepun ekcnpecii pisaux izopopm PDCDI1
Ta PDL] y nyxJiMHaX NepeaMiXypoBoi 3a,103u

I. B. I'epamenko, O. A. KoHoHEeHKo,
1O. M. bongapenko, €. O. CTaxOBCbKHH,
3. 1O. Tkauyk, M. A. Tykaino, B. 1. Kamryba

Mera. Ouinntyu piBHi BigHOCcHOI ekcripecii (BE) pizamnx
i30popM reHiB iIMyHHHX KOHTPOJIBHHUX TO4OK PDCD] i
PDL] y nyxJimHax nepenMixypoBoi 3aJI03U Ta 3HAWTH
KITIHIYHO 3HAYYIIi 3MiHH B IyXJIMHAX 1 KOPEJIALii 3 TeHaMH,
OB’ SI3aHIMH 3 PAKOM IIEPEIMIXypOBOT 3aJ103H, Ta IHIIAMH
iMmyHoacortifioBaanmu reHamu. Metoan. Pisai BE pisanx
i3odopm PDCD1 i PDL] 6ynu ipoanasi3oBasi B 35 3pas-
KaX TKaHWH PaKy NepeaMiXypoBOi 3aJ03 3 PI3HHM CTY-
riereM 3a [miconom (CT) 1 npw pi3HMX cTanisx, MapHAX
3pa3kax YMOBHO HOPMAJIBHOI TKaHWHH TIEPEIMiXypOBOi
3anosu (YHT) i 20 agerom nepenmMixypoBoi 3a103u HUTs-
xoM KinbkicHoro ITJIP anamizy. PesyasTaTu. Mu ominumm
piBai BE mns 5 BapiaHTiB AOBIUX i KOPOTKHX 130opM
PDCDI i PDLI y 3pa3kax paky IepeaMixypoBoi 3a103u
Ta HEPAKOBHMX TKaHWHAX. MU BUSBWIIN 3HAYHE 3HIKCHHS
piBaiB BE nosrux izopopm PDLI mipu paky 3 CI' > 7 no-
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piBHSHO 3 rpymnoro ageHomu. Cin 3a3HaunTH, 10 BE
kopotkux i3opopm PDCDI i PDLI MaloTh TIO3UTHBHI
xopersuii 3 Bikom. [larepun BE i3oopm PDCD1 i PDL1
MPOIEMOHCTPYBAJI 3HAYHI KOPEISIIii 3 eKCIPECI€I0
31 rena, OB’ 3aHOTO 3 3 ITyXJIFHO-ACOLIHOBAHIMHI MaKpoO-
(paramu, ibpobdIacTaMu Ta MapKepamMH IMyHHUX KITITHH
y TPYII paKy mepeaMixypoBoi 3ano3u. BucHoBkn. BrusueHi
TeHU OepyTh Y9acTh y IPOrPECyBaHHI paKy MepeaMixypo-
BOi 3aJ103H, MOB’s13aHOMY 13 3ananieHHsM. PiHi BE mo-
Ka3aJIi BUCOKY JTUCIICPCIIO Y BCIX TPyIax 3pa3KiB TKAHWHHI
MepeIMiXypOBOi 3aJI03U. MU MPOIIOHYEMO OITIHFOBAaTH

piBai BE nosrux izodopm renisB PDCDI i PDLI nepen
MIpU3HAYEHHSIM METOZIB iMyHOTepariii, o6 mpoaHai3y-
Bary nepea0adyBaHy Yy TJIMBICTD ITyXJIMH JI0 TAKOTO JIKY-
BaHH:1. [ TiATBEpIDKEHHS IPEICTABICHHUX TYT Pe3yJlb-
TaTiB HEOOXI1IHI MOMANIBIII JOCIIHKEHHS Ha OUIBIIII KO-
TOPTi NALi€HTIB.

Kaw4oBi c¢Jo0Ba: myxXiIvHI epeaMixypoBoi 3a103H,
BiHOCHA ekcrpecist reHiB, PDCDI, PDLI, nosri Ta xo-
POTKi i30dopmH, hapMaKoIOTidHI MapKepH.
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