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Axmyanvnocme. IIpy n3ydyeHun paka IpeicTaTeNIbHOM Kene3bl 0c000€ 3HauUE€HUE MPHUIAI0T
JETalbHOMY HCCIIEJOBAHUIO CIEHU(PUUECKUX MOJEKYISIPHBIX MATTEPHOB, OTPAXKAIOIIUX OHUOJIOTH-
YecKHi nmoreHuuain onyxoiau. Hanbonpmmii nHTEpeC NpeCTaBisSeT aHAIU3 B OIYXOJIM IPOTENHOB
XUMepHBIX TeHOB. I]ens. Ananu3 nokasareneil sxcnpeccun 6enkoB ERG u PBOV1 B onyxoneBbix
KJIETKaxX U COIIOCTAaBJIEHUE UX C ITapaMeTpamMH IPOTrHO3a 3a00JI€BaHUs Y MAalMEHTOB C PaKOM Ipel-
CTaTeNbHOM Kenes3bl. Mamepuansl u menoovl. PeTpocieKTUBHO U3yUYeH ONepallMoHHbINA MaTepua,
nosrydeHHbl ot 85 marmentoB (-1l cranun 3a6oneanus, T1-3N1.2Mo) ¢ KaprmHOMON TMpeacTa-
TEJILHOM jKeJe3bl Mocie MPOBEACHHON pauKaIbHON MpocTardkToMuu. Crierupudeckoro npeaorne-
PaLMOHHOIO JIEUEHHs NAllMeHTaM HEe IPOBOJIMWIOCH. | MCTONOrnYecKoe uecie0Banue ObII0 MpoBe-
JICHO CTaHJApPTHBIM METOJOM, UMMYHOTUCTOXMMHUYECKOE — C HCIOJIb30BAHUEM aBTOMATHYECKOTO
creiinepa. [IpoBoaniace oneHka MOP(HOIOTHIECKUX XaPAKTEPUCTHK OMYXOJIH, YAAICHHBIX PETHO-
HApPHBIX JIUM(PATHUECKUX Y3JI0B, CEMEHHBIX MTy3bIPHKOB. M3ydanach 3aBUCUMOCTb THCTOJIOTHUECKUX
U SKCIIPECCUOHHBIX MapaMETPOB OMYXOJIM C YAaCTOTOW BO3HMKHOBEHHUS OTAAJEHHBIX METACTa30B.
Pe3ynbmameal. 3aperucTpupoBaHa B3aMMOCBSI3b IOKa3aTeNell AKCIPECCHH H3YyYaeMbIX OEIKOB C
TaKUM BapUaHTOM OITyXOJIEBOW IIPOrPECCUU KaK FeMaTOreHHOe MeTacTasupoBaHue. boiee BbICOKHI
npoueHT skcnpeccuu MapkepoB ERG u PBOV1 B kiieTkax KapIMHOMBI MPEJICTATENbHOMN JKeJe3bl
CBsi3aH ¢ Oosiee HU3KOU cTeneHbio U (EepEeHIMPOBKU OMYXOJIU U HEOIAaronpUaATHBIM BAPHAHTOM
TeueHus1 3a00JeBaHus. 3akarouenue. Pe3ynbTaTbl MPOBEJEHHOIO MCCIIEAOBAHUS JIEMOHCTPUPYIOT
3HaunMocTh 0enikoB ERG u PBOV1 B kauecTBe JONMOJHUTENBHBIX MPOrHOCTUYECKUX (DAaKTOPOB Y
OOJIBHBIX C PAKOM IMPEJICTATENbHOM KeJe3bl, 1, BEPOSTHO, MOTYT OBITh UCIIOJIb30BAHBI /ISl OLIEHKH
IpOrHo3a 3a00JIeBaHMsI TP BHIOOPE TAKTUKU BEACHUS y JAHHOM KaTeropuu MalyueHTOB.

Knroueswvle cnoea: pax npedcmamenvHou dicenes3vl, NPOMeUHbl 2eHO8-CIUAHUSL, 2eMaAMO2eH-
HOe Memacmasuposanue, NPocHO3.
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Background. Currently, in the study of prostate cancer, much attention is given to specific
molecular patterns reflecting the biological potential of the tumor. Of most interest is analysis of
the proteins of chimeric genes in a tumor. Aim of study is analysis of peculiarities of ERG and
PBOV1 proteins expression in tumor cells and correlation of them with the prognostic parameters
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of the disease in patients. Materials and Methods. The group of study consisted of 85 patients di-
agnosed with prostatic carcinoma (stage Il-111 of the disease, T1-3N1.,My), after radical prostatec-
tomy. No specific preoperative treatment was given. Histological examination was conducted us-
ing a standard method, and immunohistochemical one — with use of an automatic stainer. Morpho-
logical characteristics of the tumor, of distant regional lymph nodes and of seminal vesicles were
evaluated. Correlation between the histological and expression parameters of tumor and occur-
rence of distant metastases was studied. Results. Correlation was found between parameters of
expression of the studied proteins with such variant of tumor progression as hematogenic metasta-
sis. A higher percentage of expression of ERG and PBOV1markers in cells of prostate carcinoma
correlates with a lower degree of tumor differentiation and with a poor prognosis for the course of
the disease. Conclusion. The results of the conducted research demonstrate significance of ERG
and PBOV1 proteins as additional prognostic factors in patients with prostate carcinoma, and
probably may be used for evaluation of prognosis of the disease in selection of the management
tactics for the given category of patients.
Keywords: prostate cancer, gene fusion proteins, hematogenic metastases, prognosis.

Prostate cancer (PC) is a malignant ne- cal assessment of the tumor tissue by
oplasm with rather diverse clinical manifesta- Gleason score (Modified Gleason Grading
tions, pathomorphological variants and prob- System). This method determines a sum of
able patterns of tumor progression. Parame- grades that shows the degree of differentia-
ters of the overall and metastasis-free survival tion of carcinoma. A high Gleason score
in patients with PC are also variable. This re- indicates a lower degree of differentiation
quires individual evaluation of the tumor po- of the neoplasm which in turn determines a
tential that determines either an aggressive more malignant character of tumor process.
growth or indolent course of the neoplastic A high Gleason score of carcinoma (>7
process, which, in turn, is of primary im- grades), their relation with an elevated level
portance for making a clinical decision about of prostate-specific antigen, detection of the
treatment tactics. signs of invasion into the capsule and semi-

A study of pathomorphological and mo- nal vesicles are regarded as markers of un-
lecular-genetic markers of prognosis of tumor favorable prognosis and a high risk of tumor
progression in PC, used in clinical practice, regression in PC [6,7].
and search for new promising markers are Accumulated clinical experience shows
important trends in oncology [1]. PC has been that histological examination of tumor tissue
holding leading positions in the structure of specimens does not always fully reflect the
oncologic mortality in men for a long time degree of differentiation of the neoplasm. For
being the second leading cause of death in the this reason, in present studies of peculiarities
USA and Europe and the fifth leading cause of PC a large significance is assigned to spe-
of death from malignant neoplasms in the cific molecular parameters that reflect the
world [2,3]. Thus, in 2016, PC caused 26,120 biological nature of tumor. One of groups of
deaths in the USA alone [4]. However, such such molecular-biological markers is proteins
prevalence of PC diagnoses may «have a false of chimeric genes.
ring», since an increase in the incidence of As the analysis of literature showed, fu-
this pathology is accompanied by an increase sion genes in PC often exhibit restructure of
in the number of false-positive cases [5]. alleles with formation of a chimeric gene

At present, morphological examina- TMPRSS2-ERG. TMPRSS2 is androgen-
tion of prostate tissue is the main diagnostic controlled serine protease (Il type) which has
method of carcinoma of the given localiza- a transmembrane position in cell and is char-
tion, with the key role played by histologi- acterized by a positive expression in the glan-
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dular structures of the prostate. In carcinoma
of the given localization, a fusion of genes of
transcription factors family was identified, in
particular, of ETV1 and ERG, and TMPRSS2.
It is known that in this situation the men-
tioned transcription factors participate in reg-
ulation of the levels of expression of certain
genes responsible for differentiation and
growth of cells [8]. If TMPRSS2
promoterloses an allele and joins with one of
ERG alleles, signs of carcinoma progression
are recorded. The result of these changes is
over expression of representatives of ETS
family (transcription factors family) in malig-
nantly transformed cells [9]. These changes
were reported in 42% of PC cases and in 2%
of patients with prostatic intraepithelial
neoplasia (PIN), but with this, such changes
are extremely rare in prostate hyperplasia.
Few literature data indicate probable prognos-
tic significance of TMPRSS2-ERG and their
correlation with a higher risk of recurrences
with a higher lethal outcome [10,11].

The other gene is PBOV1 (prostate
and breast cancer over expressed 1). Over
expression of PBOV1 was found in malig-
nant tumors of different localizations in-
cluding prostate carcinoma [12]. T. Pan, et
al. (2016) showed that the level of expres-
sion of this gene may increase in malignant-
ly modified cells of prostate tumor, while in
normal cells of glandular epithelium and in
benign hyperplasia of prostate the phenom-
enon of enhanced expression was absent. It
is also known that protein-coding gene
PBOV1 possesses the function of an onco-
gene thus determining the ability of tumor
cells to accelerated division through the
mechanism of suppression of cell cycle
[13]. Of note, expression of the studied
gene may be also induced by influence of
and rogens through mechanisms where the
key role is played by transcription nuclear
proteins, in particular, by FOXA-1 and
FOXA-2 [14]. Prognostic significance of
the role of PBOV1 tumor protein in PC and
its use in clinical practice for evaluation of
the course and outcome of the disease still
remain unclear.

In this context, the aim of work is anal-
ysis of parameters of expression of ERG and
PBOV1 proteins in tumor cells and of their
correlation with the parameters of prognosis
of PC in patients.

Materials and Methods

A retrospective study of the operational
material obtained from 85 patients (from 58
to 78 years of age, the mean age 67.3+3.7
years) with PC of Il and I11 stage, T1-3N1.,Mo,
was carried out. All the patients underwent
surgical treatment (radical prostatectomy with
lymph node dissection) in the urological de-
partment of clinics of Siberian State Medical
University (2010-2013). No preoperative
treatment was given. In the postoperative pe-
riod the patients remained under observation
of oncologist for not less than 3 years.

Cutting, preparation and staining of
paraffin sections was performed using stand-
ard histological methods. Microscopic exami-
nation on the light optical level was carried
out using Carl Zeiss Axio Scope Al micro-
scope (Germany). Morphological stage of the
research included determination of the geno-
type of prostate tumor according to the mod-
ern WHO classification. Light microscopy
was used to differentiate the degree of carci-
noma in the neoplasm tissue by Gleason
score, and to detect signs of extra capsular
invasion into seminal vesicles. The extent of
stromal infiltration was evaluated in points
using a semi-quantitative method (1 point —
inflammatory infiltration is minimal or ab-
sent, 2 points — moderate inflammatory infil-
tration, 3 — pronounced infiltration).

All regional lymph nodes removed in
the operation, were subject to morphological
examination with the aim of detection of me-
tastases. Immunohistological analysis of
specimens of tumor tissue was carried out in
the Department of Pathological Anatomy of
the Tomsk Regional Oncology Center with
use of immunohistostainer Bond-maX (Leica
Biosystems). Antibodies ERG (rabbit mono-
clonal antibody ERG, CloneEP111), PBOV1
(rabbit  polyclonal  antibody, = Abcam,
ab216045) andKi67 (monoclonal antibody,
Thermo Fisher, CloneSP6) were used. The
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result of immune staining of the antibodies
in the tumor cells was evaluated by Histo-
score method. Percentage of tumor cells with
positive expression was evaluated (in 10
random microscope fields per 1000 cells,
x400 magnification).

The data were processed by Statistica
10.0 program, dispersion analysis was carried

out, y’criterion was investigated. Statistical
significance was assumed to be p<0.05.
Results and Discussion
In 80 of 85 patients included into the
study (94.1%), the histological type of the
neoplasm was acinaradenocarcinoma, in 5
patients (5.9%) rare forms of PC were found

(Fig. 1).
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Fig. 1. Acinaradenocarcinoma of prostate. Gleason score 4.
Staining with hematoxylin and eosin, x200

During follow-up examination, in 16
patients (18.8%) hematogenic metastases
were revealed: in 13 patients (15.3% of the
total patients included into the research) — iso-
lated damage to the spine and skeletal bones,
in 3 patients (3.5%) — metastatic foci in vis-
ceral organs. Morphological examination of
preparations of the regional lymph node tis-
sue showed existence of metastases in 30 pa-
tients (35.5%, Fig. 2).

The analysis showed that the rate of
hematogenic dissemination in patients was
in correlation with some morphological pa-
rameters, e.g., the extent of differentiation
of the neoplasm by Gleason score y?=7.2;
p=0.02) and existence of extra capsular
spread (pT3c) in the form of invasion of the
tumor tissue into the seminal vesicles
(x*=8.6; p=0.004). In examination of the
morphological parameters of the tumor

stroma, expressiveness of the inflammatory
infiltration was not associated with the de-
velopment of distant metastases (p=0.7).

Percent of expression of the studied mo-
lecular markers in the tumor tissue was asso-
ciated with the degree of differentiation of
adenocarcinoma by Gleason score. A higher
percent of expression of ERG and PBOV1
proteins was associated with a low degree of
differentiation of the neoplastic tissue. Thus,
percentage of expression of ERG protein was
higher in tumors with a low degree of differ-
entiation than in highly differentiated tumors
(86.2+2.3 and 51.2+1.73; p=0.006). Similar
data were obtained for PBOV1 protein
(97.5£8.7 and 60.3+8.59, respectively;
p=0.007) (Fig. 3, 4).

A study of parameters of hematogenic
metastasizing in patients with PC depending
on the peculiarities of expression of the stu-

POCCUNCKUA MEOUKO-BUONMOMMYECKUM BECTHUK
nmeHu akagemuka U.MN. Nasnosa. 2018. T. 26. Ne4. C. 519-527

522

I.P. PAVLOV RUSSIAN MEDICAL
BIOLOGICAL HERALD. 2018;26(4):519-27



DOI:10.23888/PAVLOVI2018264519-527

OPUIMHANBbHBLIE UCCINEOOBAHUA
ORIGINAL STUDY

Fig. 2. A metastasis of acinaradenocarcinoma into a regional lymph node.
Staining with hematoxylin and eosin, x200

died protein permitted to identify correlation
of tumor progression with percent of expres-
sion of markers in cells of the malignant neo-
plasm. In the group of patients with metasta-
ses (M1) irrespective of localization of meta-
static foci the percent of expression of
PBOV1 protein was significantly higher than
in the absence of signs of progression of the
disease (M0): M1 — 94.5+8.8% and MO —
67.4+12.1% (p=0.005). A similar dependence
was also noted for ERG tumor protein — with

.

the existence of remote metastatic lesions of
organs and skeletal bones the percent of ex-
pression of the marker was statistically signif-
icantly higher than in the group of patients
with a favorable course of the disease
(83.5£2.7 and 58.3+16.6, respectively;
p=0.0053). Index of proliferative activity of
tumor cells evaluated by nuclear staining of
tumor cells (Ki67), did not show a significant
correlation with the rate of development of
distant metastases (p=0.09) in our work.

Fig. 3. Evident nuclear expression of ERG in cells of acinaradenocarcinoma of prostate.
Immunohistochemical reaction, x400
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Fig. 4. Evident nuclear expression of PBOV1 protein in cells
of acinaradenocarcinoma of prostate.
Immunohistochemical reaction, x400

So, a study of parameters of expression
of ERG and PBOV1 tumor proteins being
products of fusion genes, identified a number
of important peculiarities.

Thus, there was recorded a relationship
between expression parameters of the stud-
ied proteins and such variant of tumor pro-
gression as hematogenic metastasizing. The
data obtained in research showed that a
higher percent of expression of ERG and
PBOV1 markers in cells of prostate carci-
noma is associated with a lower degree of
tumor differentiation.

It is most probable that change in per-
cent of expression of the studied proteins in
PC with low differentiation of the tumor
tissue and with appearance of distant metas-
tases, is associated with derangement of
balance in the mechanisms of signal path-

ways participating in differentiation and
proliferation of tissues, with increase in in-
vasive properties of tumor cells, and reflects
their higher metastatic potential.

A high percent of tumor cells with posi-
tive expression of ERG and PBOV1 proteins
in PC with hematogenic metastases shows
that over expression of these markers is asso-
ciated with unfavorable variant of the course
of the disease.

Conclusion

The results of conducted research
demonstrate significance of ERG and
PBOV1 proteins as of additional prognos-
tic factors in patients with prostate cancer
and may probably be used for evaluation of
prognosis of the disease when selecting
management tactics for this category of
patients.
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