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Aim. To detect ETS fusion transcripts in Ukrainian population and to analyze a possible rela-
tionship between the E7S fusion transcripts and clinical characteristics of prostate cancer.
Methods. Quantitative PCR (q-PCR) was used to analyze the expression of six fusion transcripts
at the mRNA level. The amplified products were analyzed by gel electrophoresis and direct
sequencing. We analyzed 37 fresh frozen samples of prostate cancer tissues, 37 paired con-
ventionally normal prostate tissue samples and 20 samples of adenomas. Results. Six ETS fu-
sion transcripts of TMPRSS2 with ERG, ETVI, ETV4, ETV5 were analyzed. Only one out of
six fusion ETS transcripts was detected in a cohort of 37 Ukrainian patients with prostate
adenocarcinoma. The frequency of detection of the TMPRSS2-ERG fusion transcript in pros-
tate cancer tissues was 56.8 %. The TMPRSS2-ERG expression was also detected in 16 normal
prostate tissue samples (43.2 %) and in 4 prostate adenoma samples (20 %). No correlation
was found between the frequency of the TMPRSS2-ERG in carcinoma samples and clinical
characteristics of the samples. However, an analysis of relative gene expression in all the in-
vestigated groups has shown the altered TMPRSS2-ERG expression in some groups with
different Gleason scores of prostate adenocarcinoma compared to adenomas and normal tissue
samples. The most elevated7TMPRSS2-ERG expression was found in the prostate adenocarci-
noma group with the Gleason score > 7. Conclusions. We detected the TMPRSS2-ERG fusion
transcript (EF194202.1) in prostate tumor samples as adenocarcinoma (the frequency was
56.8 %) with different Gleason score andst some paired normal prostate tissues as adenoma
samples in our group of Ukrainian population. The obtained results show that the 7MPRSS2-
ERG fusion transcript is present at early stages of cancer development. In the further studies
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we plan to test whether the TMPRSS2-ERG fusion transcript can be used as a diagnostic
marker of prostate cancer development.

Keywords: prostate cancer, fusion transcripts, relative gene expression

Introduction

Gene fusions, which involve the ETS family of
transcription factors (ERG, ETV1, ETV4, ETVS)
are a frequent event in prostate cancer [1].
Usually their 5’ fusion partners are androgen-
regulated genes, particulary TMPRSS2, KLK?2,
CANTI, SLC45A43 and NDRG 1. The most com-
mon of them is the TMPRSS2 gene. Because
of their expression under the TMPRSS2 pro-
moter the fusion transcripts were demonstrated
to be up-regulated by androgenic hormones in
the androgen-dependent prostate cancer tis-
sue [2]. Transcription factors from the ETS
family activate the oncogenic transcriptional
programs, such as invasion, induction of DNA
breaks and enhance the ETS oncogenic func-
tions [3]. The ETS proteins are involved in the
signaling pathways associated with cancer de-
velopment [3, 4]. It was also found that some
members of this family can form the fusion
transcripts, which may produce functional fu-
sion proteins and proteins of the 3’-partner
genes [3, 5]. These fusion transcripts can be
potentially formed as a result of deletions and
translocations [6, 7]. Although the mechanism
of their formation has not been established yet,
there is the evidence that noncoding RNAs,
hormone levels, genotoxic stress and other fac-
tors play an important role in this process [8].
It has been shown that different exons and in-
trons of both genes could be involved in the
formation of their fusion transcripts in prostate
cancer. That is why they usually have several
1soforms [2, 4, 5, 9, 10].

It was shown that specific fusion transcripts
are detected with different frequency within
populations of USA [1, 2, 8-10], Germany [2],
Slovenian [11], Sweden [12] and Asia [13],
but the frequency of detection of those tran-
scripts for Ukrainian population has not been
investigated yet. Therefore, it is important to
determine what kind of these fusion transcripts
is able to be expressed in tissues of the prostate
cancer patients in Ukrainian population. The
aim of this study was to detect several types
of the fusion transcripts in Ukrainian popula-
tion and to analyze possible relationships be-
tween the ETS fusion transcripts and the clin-
ical characteristics of prostate cancer.

Materials and Methods

Sample collection. Prostate cancer samples and
paired conventionally normal prostate tissues
samples from opposite to cancer zone were
collected from patients in National Cancer
Institute (Kiev, Ukraine) and prostate adenoma
samples were collected in Institute of Urology
(Kiev, Ukraine) after radical prostatectomy.
All samples were immediately frozen in liquid
nitrogen. All patients gave written informed
consent. The samples were collected in ac-
cordance with the Declaration of Helsinki and
the guidelines issued by the Ethic Committee
of the Institute of Urology and National Cancer
Institute, National Academy of Medical
Sciences of Ukraine. There were 20 samples
of prostate adenoma (Institute of Urology,
Kiev, Ukraine), 37 normal prostate tissue sam-
ples and 37 prostate carcinoma samples: 20 of
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prostate carcinoma with Gleason score < 7,
and 17 of prostate aggressive carcinoma with
Gleason score > 7.

Total RNA isolation, cDNA synthesis. Total
RNA extraction was done with RNeasy Mini
kit (Qiagen, Germany) according to the manu-
facturer’s recommendations after preparation
of sample prouder in liquid nitrogen. Total
RNA samples quality was determined in 1 %
agarose gel by band intensity of 28S vs 18S
rRNA (28S/18S ratio) and spectrophotometri-
cally (ratios of 260 nm vs 230 nm and 280 nm
respectively). Concentration of total RNA was
monitored with absorbance spectra at 260 nm
(NanoDrop Technologies Inc. USA). The
RNase free DNasel treatment of total RNA
was used to clean samples from genomic DNA.
cDNA was synthesized from 1 pg of total RNA
using RevertAid H Minus M-MuLV Reverse
Transcriptase (Thermo Fisher Scientific, USA)
according to the manufacturer’s protocol.

Quantitative PCR was performed using
Maxima SYBR Green Master mix (Thermo
Fisher Scientific, USA) on CFX96 Touch

(BIO-RAD, USA) under the conditions:
95 °C — 10 min, following 40 cycles of 95 °C -
15s, 60 °C — 30 s, elongation 72 °C — 30 s.
Primers for qPCR were designed by Primer3
software (http://bioinfo.ut.ee/primer3-0.4.0)
and BLAST (https://www.ncbi.nlm.nih.gov/
tools/primer-blast/) (Table 1).

The reference genes TBP, HPRT, ALASTI
and K-ALPHA-1 were used for the gene ex-
pression normalization [14], the model for
expression calculation was Livak 2-2Ct and
2-AACt method- based relative quantities from
the uploaded raw threshold cycle data [15].

Statistical analysis. The Kolmogorov-
Smirnov and Lilliefors tests were used for
assessing normality of distribution. Kruskal-
Wallis test was used to determine differences
in multiple comparison between groups. Mann-
Whitney test was used for assessment of dif-
ferences for the expression of TMPRSS2-ERG
fusion in groups with various stages, Gleason
scores and levels of the prostate specific anti-
gen. Spearman rank test was used to analyze
associations between the expression of

Table 1. Sequences of primers for detection of selected fusion transcripts

Fusion transcript Primer name Sequence Amplicon length, bp
TMPRSS2-ERG T/ERG_F GAGACCCATCTGGACTACCAA 167
(EF194202.1) T/ERG_R TGTCCATAGTCGCTGGAGGA
TMPRSS2-ETVI1a T/ETV1a_F TAGGCGCGAGCTAAGCAGGA 125
(DQ204770.1) T/ETV1a_R TTCAGCCTGATAGTCTGGTACA
TMPRSS2-ETV1b T/ETV1b_F ACCTATCATTACTCGATGCTGTTG 100
(DQ204771.1) T/ETV1b_R TTCAGCCTGATAGTCTGGTACA
TMPRSS2-ETV4a T/ETV4a_F AGTTTGTAAGAGGAGCCTCAGCATC 189
(DQ396625) T/ETV4a_R AGCCACGTCTCCTGGAAGTGACTTA
TMPRSS2-ETV5bh T/ETV5b_F AGGCTTCCAACCCCGTCGTC 162
(EU314930) T/ETV5b_R CTTGCTGATCATAAAACCCGTCC
TMPRSS2-ETV5c¢ T/ETV5c_F GAAAACCCCTATCCCGCACA 260
(EU314931) T/ETV5c_R TAAAACCCGTCCATGGTGCT
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TMPRSS2-ERG fusion and clinical data of
patients. p-values > 0.05 were considered as
statistically insignificant [16]. All statistical
procedures were performed, using the
STATISTICA 10.0 software (StatSoft, USA).

Results and Discussion

It is known that fusion transcripts can be
formed by the TMPRSS2 gene and the ETS
family members in prostate cancer [2] and
expression of some fusion transcripts may cor-
relate with the clinical data [11]. The gene
fusion products are involved in the regulation
of cell cycle, prostate cancer initiation, pro-
gression and invasive potential of cells [4, 17].
Thus, we decided to detect their expression in
Ukrainian population and to test whether they
can be used as markers of the development and
progression of prostate cancer.

We studied expression of 6 fusion transcripts:
TMPRSS2-ERG, TMPRSS2-ETV1a, TMPRSS2-
ETV1b, TMPRSS2-ETV4a, TMPRSS2-ETV5b,
TMPRSS2-ETV5c (Fig.1) in prostate cancer
samples (Table 2). These gene fusions typi-
cally result in the fusion of the 5'-part of andro-
gen-regulated genes to the oncogenic E7S fam-
ily genes, causing their over-expression [17].
Taken TMPRSS2-ERG is namely TMPRSS2-
ERG, isoform 2 (EF194202.1), which was de-
tected with a high frequency in the study of
Lapointe J. et al. [12].

Bioinformatic analysis using ORF finder
(https://www.ncbi.nlm.nih.gov/orffinder/) and
BLASTP https://blast.ncbi.nlm.nih.gov/Blast.
cgi) has shown that some fusion transcripts
can produce proteins: TMPRSS2-ERG poten-
tially can produce the ERG protein, TMPRSS2-
ETV4a — ETV4 protein; some of them may
even be able to produce fusion proteins

(e,g, TMPRSS2-ETVS fusion transcripts). Our
data did not show the existence of any proteins
from the TMPRSS2-ETVIa and TMPRSS2-
ETV1b fusion transcripts, but an experimental
study indicated that TMPRSS2-ETVIa can
produce the ETV1 protein [3].

Our study of 6 fusion transcripts in 37 pros-
tate carcinoma samples allowed us to detect
only one fusion transcript — TMPRSS2-ERG
(Table 2). This transcript was extracted from
agarose gel, cleaned by GeneJET Extraction Kit
(Thermo Scientific) and sequenced. The pres-
ence of the expected fusion transcript in prostate
cancer samples was confirmed (Fig. 2).

In our study this fusion transcript was de-
tected in 21 out of 37 prostate cancer samples,
1.e. with a frequency of 56.8 %, confirming the
frequency of its detection in other studies (40—
80 %) [1, 2, 4].

The androgen signaling has been shown to
induce the proximity of TMPRSS2 and ERG
locus in androgen responsive cells, and in
combination with agents causing DNA double
strand breaks induces the TMPRSS2-ERG gene
fusions [8, 19, 20]. So the level of androgens
in the body plays an important role in the ex-
pression of fusion transcripts formed with the
TMPRSS?2 gene. Also the TMPRSS2-ERG fu-
sion transcript product binds to the ERG locus
and drives the over-expression of wild-type
ERG in prostate cancers [18]. Moreover, an-
drogen signaling-mediated up-regulation of
TMPRSS2-ERG resulted in the concomitant
up-regulation of the wild-type ERG transcrip-
tion in VCaP cells. The loss of wild-type ERG
expression was associated with a decrease in
their invasive potential [18].

The expression of other fusion transcripts
was not detected. Notably, their expression
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depends on many factors, including features transcripts were detected in the highest fre-
of prostate carcinogenesis and studied popu- quency in heterogeneous American popula-
lations. For instance, the TMPRSS2-ETV1, tions by Tomlins S. ef al. [2, 9] and Helge-
TMPRSS2-ETV4 and TMPRSS2-ETV5 fusion son B. et al. [10], but these three fusion tran-

TMPRSS2-ERG (EF1342021), 1
TMPRSS52 ERG

" untranslated 4 exon 5 exon 6 exon
region

TMPRSS2-ETV1a (0G2047701)

TMPRSS2 ETV1
1 exon dexon T exon
TMPRSS2-ETV1b (DQ204771.1)
TMPRSS?2 ETV1
1 exon 2 exon 4 exon T exon
TMPRSS2-ETV4a (DQ338625) o
TMPRSS2 ETV4

47 bp 2intron 3 exon 7 exon

TMPRSS2-ETV5b (EU314930)

TMPRSS2 ETVS
1 exon 2 exon 3 exon 2 exon 13 exon

TMPRSS2-ETV5e¢ (EU314931)

ATG
TMPRSS2 ETV5
1a exon 2 exon 3 exon 2 exon 13 exon

Fig. 1. Schematic representation of the fusion transcripts used in the study.
Note: ATG — start codon for protein.
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Table 2. Fusion transcripts and clinical characteristics of prostate cancer samples.

% Fusion transcripts Clinical characteristics

5 sue | oot | ™| o
1T - - - - - - 1I T2cNxMO 27,3
2T - - - - - - 11 T2cNxMO | 252
3T _ - - - - - 11 T2pNOMO | 5,03
4T e - - - - - 11 T2cNOMO | 29,08
5T - - - - - - 1I T2bNxMO 6,5
6T - - - - - - 1I <7 T2bNOMO 12,8
7T 4 - - - - - 11 T2aNOMO 9,3
ST + - - - - - I T2aNxMO0 18,6
9T + - - - - - I T2aNOMO | 13,3
10T - - - - - - 11 T2aNOMO 6,04
11T - - - - - - III T3bNxMO | 23,57
1277 + - - - - - I T1cNxMO 8,19
13T 4+ - - - - - 1I T2cNxMO | 19,27
14T - - - - - - 1I T2cNxMO 19,8
15T - - - - - - 11 T2aNxMO0 11,7
16T - - - - - - 11 7 T2cNxMO 13,9
17T + - - - - - 11 T2aNxMO | 7,13
18T + - - - - - 11 T2aNxMO0 5,6
19T + - - - - - 1I T2cNOMO 14,3
20T + - - - - - III T2bNOMO 24,6
21T + - - - - - 11T T3bNOMO | 12,12
22T - - - - - - 1I T2bNxMO 6,92
23T 4+ - - - - - III T3bNxMO 20,9
24T + - - - - - 111 T3bNOMO | 84,2
25T - - - - - - III T3bNxMO 51
26T + - - - - - 1I T2bNxMO 33
27T - - - - - - 111 T2bNxMO 0,48
28T - - - - - - v T3aNOM1 37,8
29T + - - - - - 111 >7 T3bNxMO 106
30T + - - - - - v T2cN1MO 17
31T + - - - - - 111 T3aNOMO | 25,08
32T - - - - - - 11 T2bNOMO | 20,29
33T - - - - - - v T2cNOM 1 22,6
34T + - - - - - III T3bNxMO 16
35T - - - - - - 111 T3bNxMO | 86,26
36T 4+ - - - - - III T2cN1IMO 2,27
37T - - - - - - 1I T2cNOMO 9,68

Notes: “+” - detected fusion transcript; “-“ — no expression of fusion transcript.
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TMPRSS-ERG I
20 30 40 50 €0 70 80 90 100 110 120 130
TGGOGTTICG TFGGCICAC T CARMAACG ACTG GTCCTCAC TCACARCT G FTARGGCTTCCT TCCT GG T GG AGTAGAAGTAGT CTATAGCTTCTCCT TG GTAGTCCAGATGGGTCTCA

Y
uLN ﬂ LU

* TGGCGTTCCGTAGGCACACTCAAACAACGACTGGTCCTCACTCACAACTGATAAGGCTTCC
TTCCTGGTGGAGTAGAAGTAGTCTATAGCTTCTCCTTGGTAGTCCAGATGGGTCTCA
1

place of the junction

Fig. 2. Chromatogram (sequence example) of the TMPRSS2-ERG fusion transcript (Note: transcript junction marked
by arrows).
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Fig. 3. Relative gene expression of TMPRSS2-ERG fusion transcript in prostate cancer samples.

Note: Gl — Gleason score, 4 — adenoma samples, 7'— prostate adenocarcinoma samples, N — paired normal prostate tissues.
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scripts were not detected in the study of
Dong J. et al. in Eastern Chinese popula-
tion [13]. They usually have a low frequency
(1-10 %), so their detection requires a large
number of samples.

We studied whether an expression frequen-
cy of the] TMPRSS2-ERG fusion transcript is
associated with the clinical characteristics
(stages, Gleason scores and levels of the PSA)
of prostate cancer patients though no such cor-
relation was found. We observed approximate-
ly the same expression frequency of TMPRSS2-
ERG in all prostate adenocarcinoma samples
of different stages and three groups of Glisone
score. So, there is the hypothesis that these
changes can occur at an earlier stage and pro-
ceed at all stages of the tumor development
and growth . There is evidence that the expres-
sion of the fusion transcripts can be observed
at the earliest stages of cancer [2]. It is most
likely that the emergence of the fusion tran-
script is typical for a specific mechanism of
oncogenic transformation. That is why we
investigated the expression of the detected fu-
sion transcript in paired conventionally normal
tissue samples and adenomas. 2-44Ct model was
used for calculation of the TMPRSS2-ERG
relative gene expression, normalized to the
mean of the adenomas group. The levels of
relative TMPRSS2-ERG expression in three
types of prostate tissues are shown in Fig. 3.

As previously reported, this fusion tran-
script was detected in 21 samples of prostate
cancer. The expression of TMPRSS2-ERG was
detected in 16 normal prostate tissue samples
and 4 samples of prostate adenoma. The fusion
transcript, detected in these samples, was se-
quenced, and the TMPRSS2-ERG fusion tran-
script was confirmed (Fig. 2).

Kruskal-Waillis test determined differences
in the TMPRSS2-ERG relative expression levels
among investigated groups with p =0.001. All
fusion positive samples were distributed into 7
groups: 3 adenocarcinoma groups with Gleason
score < 7, =7,> 7 and 3 respective groups of
normal tissues divided by Gleason score < 7,
= 7, > 7, and the adenoma samples group.
Mann-Witney test has shown significant differ-
ences between 9 pairs of investigated groups.
All 3 groups of prostate adenocarcinoma with
3 types of Gleason score (<7,=7,>7) and one
group of normal tissue with Gleason score > 7
demonstrated a significant increase in the
TMPRSS2-ERG relative expression levels com-
pared with the adenoma group (p = 0.04;
p = 0.04; p = 0.01; p = 0.012 respectively).
Among paired groups of prostate adenocarci-
noma and normal tissue with the same Gleason
score the only significant differences were de-
tected between adenocarcinoma and normal
tissue with Gleason score <7 (p = 0.045). Two
other prostate adenocarcinoma groups with
Gleason score = 7 and Gleason score > 7 had
significant differences (increased relative ex-
pression levels) with normal tissue Gleason
score <7 (p = 0.025; p = 0.003 respectively).
Furthermore, we found the evidence of signifi-
cant increase in the TMPRSS2-ERG relative
expression level in the prostate adenocarcinoma
groups with Gleason score > 7 compared to
normal tissue with Gleason score =7 (p = 0.03).
Among groups of normal tissue with different
Gleason score significant differences between
Gleason score < 7 and Gleason score > 7
(p = 0.08) were detected. No differences were
detected between the prostate adenocarcinoma
groups with different Gleason score. The
Benjamini-Hochberg procedure with false dis-
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covery rate 0.10 was used to correct p value
under multiple comparison detection [21]. All
our data with p value (p < 0.05) were detected
as significant in this procedure with 0.1 false
discovery rate.

In 21 samples of fusion positive prostate
adenocarcinoma samples we detected 16 paired
fusion positive normal samples. Those were
not false positive results, because all TMPRSS2-
ERG transcripts from normal samples were
sequenced. This is consistent with the notion
that some fusion transcripts can be detected in
normal prostate tissue [3]. This may mean that
there are tumor cells in normal tissue, or the
normal tissue has already undergone onco-
genic changes and is no more the normal one.
Besides, the fusion transcripts are already
found in the adenomas (4 fusion positive spec-
imens in the prostate adenomas of 20 samples).

Our results have shown that the TMPRSS2-
ERG fusion transcript is present at early stag-
es of the cancer development and its expres-
sion level significantly increases in a high
Gleason score group.

It was detected that the TMPRSS2-ERG
fusion transcript has an oncogenic effect on
the development of prostate cancer, since it
can potentially produce the oncogenic ERG
protein [3]. It is well known that ERG is in-
volved in the Wnt signaling pathway, which
regulates gene transcription, cell proliferation
and cell migration [4]. There is evidence that
one of its isoforms is capable of production of
a chimeric protein that is able to regulate the
activity of the insulin-like growth factor-1
receptor (IGF1R). It plays a key role in cell
growth and tumorigenesis, and is overex-
pressed in most malignancies, including pros-
tate cancer, and the IGF1 signaling pathway,
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an important cell survival network. Transacti-
vation of the /GF'IR gene by oncogene ERG
constitutes a key event in the prostate cancer
development. Enhanced activation of the over-
expressed IGFIR by locally produced or cir-
culating IGF1 or IGF2 may provide a selective
advantage to tumor cells [20].

Additionally, our data suggest the formation
of this transcript at the early stages of carci-
nogenesis of the prostate. In future it can be
used in the development of a method for early
diagnosis and prognosis of the course of the
disease, taking into account the data obtained
in other studies [11, 22].

The recent studies demonstrate the connec-
tion between androgen receptor expression and
expression of the TMPRSS2-ERG fusion in
prostate cancer, giving arguments in favor of
the fact that the expression of this fusion tran-
script depends on the influence of androgens in
hormone-dependent tumors [4, 23, 24]. It is also
known that the expression of TMPRSS2-ERG
fusion cooperates with such signaling pathways
as RAS/RAF and PI3K/PTEN/AKT [24].
Krstanoski Z. et al. tested association between
the TMPRSS2-ERG fusion transcript by FISH
method and several clinicopathological vari-
ables, i.e., pT stage (describes the size of the
primary tumour), extended lymph node dissec-
tion status, and Gleason score, correcting for
multiple comparisons. Only the association with
pT stage was significant (p = 0.05) [16].

Because the credible mechanisms of forma-
tion of fusion transcripts are still unknown, our
objective for further research is to reveal the
mechanism of their formation in the patients
with prostate cancer, as well as the mecha-
nisms by which fusion transcripts affect the
development of prostate cancer disease.
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Conclusions

Among 6 investigated fusion transcripts
(TMPRSS2-ERG, TMPRSS2-ETV1a, TMPRSS2-
ETVIb, TMPRSS2-ETV4a, TMPRSS2-ETV5b,
TMPRSS2-ETV5c) only the TMPRSS2-ERG
fusion transcript was detected. Subsequent se-
quencing confirmed the presence of TMPRSS2-
ERG fusion transcript. Its frequency in prostate
tumors was determined to be 56.8 % in our
group. Additionally, we observed the expression
of TMPRSS2-ERG in 16 normal prostate tissue
samples (43.2 %) and 4 samples of prostate
adenoma samples (20 %). It suggests that the
frequency of TMPRSS2-ERG fusion transcript
would be rather the same as in other European
populations and higher than in Asian popula-
tions. The obtained results show that the fusion
transcript TMPRSS2-ERG is present at the ear-
ly stages of cancer.

Whereas the ETS fusions were discovered
several years ago, and are important in sev-
eral aspects of the prostate cancer initiation
and progression, the formation of TMPRSS2-
ERG fusion is still under investigation [4].
Thus, in our further studies we intend to iden-
tify the mutation which could form the
TMPRSS2-ERG fusion transcript and test
whether it can be used as a diagnostic marker
of the formation and development of prostate
cancer, in investigation of the fusion positive
tumors carcinogenic features.
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BusiiieHHs1 npocTart cnenugiyHuX 3IUTHX
TpanckpuntiB ETS y 3pa3kax paky
nepeaMixypoBoi 3271034

JI. B. Megc, I'. B. I'epamenko, E. E. Po3en6epr,
M. B. Ilikynms, M. B. Mapuniuenko, O. I1. Ipuzony0,
C. O. Boszianos, E. A. Craxoscekuii, B. 1. Kamnry6a

MeTa. BusBuTH THUTIH 3TUTHX TPAHCKPHUIITIB B YKPaiHCHKII
TIOMYJIALIT Ta MPOAHAI3yBaTH MOMIIMBHHA 3B)>SI30K MIXK
HAsIBHICTIO 3JIMTUX TPaHCKpuNTiB E7S Ta KIHIYHUMH
XapaKTePUCTUKAMHU PaKy IEepeaMiXypoBOI 3aJI03H.
Metoau. Kumskicauii ITJIP (q-PCR) BuKopucTOBYBain
JUTA aHAaJIi3y eKCIIpecii 6 37MMTHUX TPAaHCKPUNTIB Ha PiBHI
MPHK. AwmmiidikoBaHi MpoayKTH NepeBipsutd 3a JOMHo-
MOTOIO Teb-eJIeKTpoope3y Ta ceKBeHyBaHHsIM. Hamu
Oyrmo mpoaHamizoBaHo 37 CBIKO 3aMOPOKEHHX 3pa3KiB
TKaHUH PaKy MePeaMiXypoBOi 3aJI03H, 37 MapHUX 10 HUX
YMOBHO HOpPMaJIbHUX 3pa3KiB TKAaHWHH TEpeIMiXypOBOl
3as03u Ta 20 3paskiB anenomu. Pesyabrarn. Hamu Gyio
MPOAHAJII30BaHO 6 3IIUTHUX TPAHCKPHUIITIB ETS: 3MIUATTI
TMPRSS?2 3 ERG, ETVI, ETV4, ETV5. Y Bubipui i3 37
MAI€HTIB 3 aJCHOKAPIIMHOMOIO MEPEAMIXypPOBOI 321031
OyJ10 BUSIBJICHO JIMIIIE OJIMH 3 IECTH 3IMTUX TPAHCKPHIITIB.
Yacrora nmerekii 3muroro Tpanckpunty TMPRSS2-ERG
B TKAaHMHAX PaKy MEpeaMiXypoBOi 3aJI031U CTAaHOBHIIA
56,8 %. Excripecist TMPRSS2-ERG Taxox OyJia BUsBICHa
y 16 3pazkax yMOBHO HOpMaJIbHUX TKaHWH NEPEIMIXypo-
Boi 3ano3u (43,2 %) Ta y 4 3pa3kax aJlCHOMH IepenMixy-
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posoi 3an03u (20 %). He Oyii0 BUSBICHO KOPEJISILIii MiXK
yactororo TMPRSS2-ERG Ta KIIIHIYHUMH XapaKTepHCTH-
KaMH IyXJIMH Yy 3pa3kax kapuuHom. [Ipore anami3s Bin-
HOCHOI eKcrpecii TeHIB Y BCIX JOCHTIPKeHUX Ipyrax Mo-
KazaB 3MiHeHy ekcrpecito TMPRSS2-ERG y nesikux rpy-
Tax 3 pi3HUMH ITOKa3HUKAMH CTyHeHs [ricoHa B 3pas3kax
aJICHOKapILIMHOM TOPIBHIHO 3 aJIECHOMaMH Ta 3pa3kamMu
YMOBHO HOpMaJIbHUX TKaHWH. HaiiOu1b1 Bucoka excripe-
cist TMPRSS2-ERG Oymna BUSIBIICHA B TPYIIi aICHOKAPIIU-
HOM TIepeIMiXypOBOI 3aJ103H 3 OIIIHKaMH cTyreHs [J1icoHa
> 7. BucHOBKM. Y Halliif 10CiipKyBaHii rpymi HaceJIeH-
Hs1 YKpaiH1 HamMu OyJI0 JISTEKTOBAHO 3ITUTHI TPAHCKPUTIT
TMPRSS2-ERG (EF194202.1) y myXJIUHHUX 3pa3Kax
MepeIMiXypoBoi 3aJI031 SIK a/ICHOKapLMHOM (4acToTa
56,8 %) 3 pizHUM cTyneHeM [I1icoHa Ta MapHUM 10 HUX
YMOBHO HOPMAJIbHUX TKaHWHAX MEpeIMiXypoBoi 3aJ103H,
Tax 1 B 3paskax ajeHoM. OTpuMaHi pe3yJbTaTy OKa3yloTh,
1o 3muTuid TpaHckpunt TMPRSS2-ERG TIpucyTHIH Bike
Ha PaHHIX CTaisgX PO3BHTKY PAKOBOTO 3aXBOPIOBAHHSI.
VY nojanplux JOCHIIPKEHHIX MU IJIaHY€E€MO T1ePEBIpUTH,
gi MOXe 37HTHi TpaHckpunt TMPRSS2-ERG OyTtu Bu-
KOPUCTaHHH SIK AIarHOCTHYHUIA MapKep yTBOPEHHS 3IIMTHX
TPAHCKPUIITIB T2 MOXJIMBOTO PO3BUTOK PaKy IepeaMixy-
PpOBOI 3aJ1031.

KamouoBi cuaoBa: pak nepeaMixypoBoi 3aJ103u, 31UTi
TPaHCKPHIITH, BiTHOCHA EKCITPECist TeHiB.

BrisiBjieHHe npocTar cneuu@uyecKux CJAUThIX
TpanckpunToB ETS B o6pa3unax paka npocrarsl

JI. B. Mesc, B. I'epamenxo, E. E. Po3en6epr,
M. B. Ilukyns, M. B. MapunuueHko,

A. I1. I'pe3oay0, C. A. Bo3uaHos,

E. A. CraxoBcekuit, B. 1. Kanry6a

Ienb. BEISIBUTE TUIBI CAUTBHIX TPAHCKPUITOB B YKpPaUH-
CKOM TOIYJISIIIAY 1 IPOAHAIN3UPOBATh BOSMOMKHYIO CBSI3b
MEXIy HAJIMYUEM CIUTBHIX TPAHCKpUNTOB E7S 1 KIMHU-
YECKHUMHM XapaKTePUCTHUKAMHU PaKa MpocCTaThl. MeToabl.
Kommuectsennsiii [P (q-PCR) ncrions3oBainu ayist aHa-
JI3a 3KCIIPECCUU 6 CIUTBIX TPAHCKPUIITOB HAa YPOBHE
MPHK. AMrumduuypoBaHHbIe POIYKTHI TPOBEPSUTH C
TTOMOIIIBIO TeJb-3JIEKTPOo(dope3a U CEKBEHUPOBAHUEM.

Hamu 06111 ipoaHaTu3upoBaHbl 37 CBEKO 3aMOPOKEHHBIX
00pa3IoB TKaHeH paka mpocrtarkl, 37 MapHbIX K HUM ycC-
JIOBHO HOPMAaJIbHBIX 00pa3IoB TKaHU mpocTarsl 1 20 00-
pastoB aneHoMbl. Pe3yabrarbl. Hamu ObuTH mpoaHaiu-
3UpOBaHbl 6 CIWUTBIX TpaHCKpUNTOB ETS: ciusiHue
TMPRSS?2 ¢ ERG, ETVI, ETV4, ETV5. B BeIOOpKE U3
37 manueHToB ¢ aJeHOKAPIIMHOMOMN MPOCTaThl OBLIIO BBI-
SIBJIGHO JIMIIb OJUH W3 IIECTU CIMUTHIX TPAHCKPHUIITOB.
YacToTa JeTEeKUMH CIUTHOrO TpaHckpunrta 7TMPRSS2-
ERG B TKaHAX paka IpOCTaThl cocTaBisiia 56,8 %.
Okcnpeccuss TMPRSS2-ERG Taroke Obuta oOHapy»keHa B
16 obpasiiax yCcI0BHO HOPMAJIBHBIX TKaHEH IMPOCTaThI
(43,2 %) u B 4 obOpasiax ageHomsl nmpoctarsl (20 %). He
ObLTIO OOHAPY>KEHO KOPPEJSIUU MEXIY YacTOTOU
TMPRSS2-ERG M KITUHUYECKUMHU XapaKTePUCTUKAMU
omyxosiel B oOpasiax KapruHoM. OHaKo aHaIu3 OTHO-
CUTENIbHOM KCIIPECCUU T€HOB BO BCEX HCCIIEOBAHHBIX
rpyIax moKa3al U3MEHEHHYIO kcrpeccuio 7TMPRSS2-
ERG B HEKOTOPBIX TPyIIAX C Pa3INIHBIMHU MOKA3aTEIAMH
crernienn [Tcona B 0Opasnax ajeHOKapIMHOM IO CpaB-
HEHHUIO C aJICHOMBI M 00pa3aMiu yCJIOBHO HOPMAJIbHBIX
Tkaned. Hanbomnee Bricokast akctipeccust TMPRSS2-ERG
Obuta OOHApyI)KEHA B TPYIIIE a/ICHOKAPIIMHOM MPOCTaThI
o oleHkaMm crernenu Ircona > 7. BeiBoabl. B Hamein
HCCIIelyeMOW TPpyIIe HaceleHHus: YKpauHbl HaMH OBbLIO
JIETeKTUPYEeMOro CIUThIN TpaHckpunt TMPRSS2-ERG
(EF194202.1) B omyxoneBbIX 00Opa3Iax MpOCTaThl KakK
asieHoKapIHOM (yactoTta 56,8 %) ¢ pa3HO# CTENeHbIO
I'mucona 1 mapHBIM K HUM YCJIOBHO HOPMAJIBHBIX TKAHAX
MIPOCTAThl, TaK ¥ B oOpa3max ajaeHoM. [lomydeHnsie pe-
3yJbTaThl TOKA3bIBAIOT, YTO CIHMTBHIN TPAHCKPHUIIT
TMPRSS2-ERG npucyTCTBYeT YK€ Ha paHHUX CTaJusIX
Ppa3BHUTHSI pakoBOTo 3aboneBanusl. B manpHedmmx uccie-
JIOBaHUSIX MBI TUTAHUPYEM MIPOBEPUTH, MOYKET JIM CIIUTHIN
tparckpunt TMPRSS2-ERG ObITh UCIIONB30BaH KaK M-
arHOCTUYECKNH Mapkep oOpa30BaHUS CIUTHIX TPAHC-
KPHUIITOB ¥ BO3MOJKHOTO Pa3BUTHE paKa MPOCTATHI.

KamouyeBble ciaoBa: PaK npocCTarbl, CIUTHIC TPAHC-
KPHUIITbI, OTHOCUTEIIbHAA DKCIIPECCHS T'CHOB.
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