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Summary

Background: The aim of the study was to detect CD204 + and CD3 + cells in the infiltrate of
benign prostatic hyperplasia, prostatic intraepithelial neoplasia and prostatic cancer in pro-
state specimens after radical prostatectomy. Another goal was to determine correlation of the
intensity of the infiltration with ERG oncoprotein expression as well as with the presence of
activating translocation TMPRSS2-ERG. Materials and Methods: To confirm the translocation, we
used fluorescence in situ hybridization. Imunohistochemistry was used to detect the presence
of ERG oncoprotein and for assesment of the number of CD204+ and CD3+ infiltrating cells. We
determined the capability to infiltrate malignant structures according to differences in infiltra-
tion of benign and malignant prostate structures. Results: Biometric analysis confirmed that the
number of CD204+ macrophages in the malignant structure was significantly higher than in
the benign prostatic hyperplasia regardless of the fusion pattern. Increased infiltration by CD3+
cells was only detected in malignant structures of the prostate in a group with normal signal
pattern and in a group with TMPRSS2-ERG fusion. Expression of ERG positively correlated with
CD204+ and CD3+ cells infiltration of malignant structures only in cases where the TMPRSS2-
-ERG fusion was found. In the group with a break in the TMPRSS2 gene, a positive correlation
was only found between ERG expression and CD204+ macrophages infiltration. In cases with
a normal signal pattern, no correlation was found. In the group with TMPRSS2-ERG fusion we
observed significantly more cases with a good capability of CD204+ cells to infiltrate malignant
structures, unlike the group with a normal signal pattern, where there were more cases with the
weak reactivity of CD204 + cells to infiltrate the malignant structures. The same was observed
for CD3+ cells. CD204+ macrophages and CD3+ T-lymphocytes in the group with TMPRSS2-
-ERG gene fusion, infiltrated the malignant prostate structures more intensely, but their effect
on malignant transformation may be different. Conclusions: The association between the pre-
sence of the TMPRSS2-ERG fusion and the different capability of inflammatory cells to infiltrate
malignant structures has not been reported so far. The results confirm the important role of
the activated ERG gene, due to TMPRSS2-ERG fusion, in the development of inflammation of
the prostate as well as the effect of inflammatory cells on the course of neoplastic process. This
leads to considerations about introducing immunomodulatory modalities into prostate cancer
therapeutic protocols.
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INFILTRATION OF PROSTATE CANCER BY CD204+ AND CD3+ CELLS

Souhrn

Vychodiska: Cilem studie byla detekce CD204+ a CD3+ bunék v infiltratu struktur benigni prostatické hyperplazie, prostatické intraepitelové
neoplazie a prostatického karcinomu ve vzorcich prostaty po radikalni prostatektomii a korelace intenzity této infiltrace s expresi onkoproteinu
ERG i vyskytem ERG aktivujici translokace TMPRSS2-ERG. Materidl a metody: Detekce translokace byla provedena pomoci fluorescencni in situ
hybridizace, detekce onkoproteinu ERG a fenotypu infiltrujicich bunék byly provedeny imunohistochemicky. Pfipady byly dale rozdéleny do
podsouborti podle stupné infiltrace a rozdill v infiltraci benignich a malignich struktur prostaty. Vysledky: Biometricka analyza potvrdila, ze
mnozstvi CD204+ makrofagl v infiltratu malignich struktur se vyznamné zvysuje, a to bez ohledu na fuzni stav. Infiltrace CD3+ bunkami se
v malignich strukturach zvysovala pouze u pfipadd s normalnim stavem i u pfipad( s prokazanou genovou fuzi. Exprese ERG pozitivné korelo-
vala s infiltraci nddorového stromatu CD204+ makrofagy i CD3+ lymfocyty jen u pfipadl s prokazanym fuznim genem. U pfipadl s prokazanou
prestavbou TMPRSS2 genu bez existence fuzniho genu byla pozitivni korelace prokazéana jen mezi expresi ERG a infiltraci CD204+ makrofagy.
U negativnich pfipadd zadna korelace prokazana nebyla. Dale se ukdzalo, Ze ve skupiné s prokazanym fuznim genem je vyznamné vice pfipadu
s dobrou reaktivitou CD204+ bunék a ve skupiné negativni naopak vice pfipadi se slabou reaktivitou CD204+ bunék. Stejny korelacni vztah byl
pozorovan i v piipadé CD3+ T lymfocyt(. CD204+ makrofagy i CD3+ T lymfocyty u piipadl s prokdzanym fuznim genem tak infiltrovaly maligni
struktury prostaty intenzivnéji. Jejich funkce pfi malignizaci vSak je pravdépodobné rozdilna. Zdvér: Tato asociace mezi pfitomnosti fizniho genu
TMPRSS2-ERG a rozdilnou schopnosti nékterych zanétlivych bunék infiltrovat maligni struktury v prostaté nebyla dosud popsana. Vysledky po-
tvrzuji dlezitou Ulohu aktivovaného genu ERG pfi rozvoji zanétu v prostaté, stejné jako vliv zanétlivych bunék na rozvoj neoplastického procesu.

Soucasné nabizeji moznost Uvah o zafazeni imunomodulacnich postup( do terapeutického portfolia karcinomu prostaty.

Klicova slova

karcinom prostaty - fuzni gen TMPRSS2-ERG - ERG - imunitni odpovéd — CD204+ makrofagy — CD3+ T lymfocyty

Introduction

Chronic inflammation is an important
cause of tumorigenesis in various types
of malignancy, including prostate cancer
(CaP) [1,2]. Inflammation may influence
the pathogenesis of CaP by modify-
ing the tumor microenvironment,
remodelling the extracellular matrix
and initiating epithelial-mesenchymal
transition [3]. Inflammatory stress causes
repeated genomic damage leading to
transformation, vascularization,apoptosis
and DNA mutations. Inflammatory cells
secrete a number of cytokines that
activate other stromal elements, promote
tumor growth and initiate formation
of metastasis. Inflammation correlates
with an increased risk of develop-
ing proliferative inflammatory atrophy,
and can mask prostatic intraepithelial
neoplasia (PIN) or incipient carcinoma
in benign prostatic hyperplasia (BPH),
which may lead to misinterpretation of
the examined biopsy [4,5].

An important component of the tu-
mor microenvironment are tumor-
associated macrophages (TAMs) and
tumor infiltrating dendritic cells that
can induce immunosuppression and
thus promote, in co-operation with infil-
trating lymphocytes, tumor progres-
sion [6]. Macrophages are a major
component of tumour infiltrating im-
mune cells, which can promote cancer
initiation, progression and metastasis.

TAMs infiltration has been shown
to correlate with poor prognosis in
cancers of breast, cervix, and bladder.
However, it correlates probably with
better prognosis for non-small cell
lung cancer and colorectal cancer,
which suggests distinct mechanisms in
different tumor types and/or different
tissue environments. Many studies have
been carried out to look into macro-
phage associated markers in CaP
samples using various cohort sizes and
end points. However, the results remain
controversial [7].

The ERG oncoprotein is known to
be able to induce PIN, and in CaP cells,
where it is expressed at 20-100x higher
concentrations than in benign tissues,
it stimulates prostaglandin mediated
signalling. Androgen dependent in-
duction of the ERG expression results
from TMPRSS2-ERG gene fusion [8-10].
There is a possible link between the
ability of the fusion gene to affect pros-
taglandin levels or generally, inflam-
mation and the function of the pathway
affected by cyclooxygenase-2, an
enzyme that controls prostaglandin
synthesis. Overexpression of ERG is
also inversely proportional to the
expression of 15-hydroxyl-prostaglandin
dehydrogenase, an enzyme involved in
prostaglandin degradation. The ability
of prostaglandins to induce CaP growth,
regulate expression of the urokinase-

type plasminogen activator and con-
tribute to tumor cell invasiveness has
been demonstrated [8,9].

In this study, we focused on deter-
mination a correlation between CD204+
macrophages and CD3+ T-lymphocytes
infiltration in malignant, pre-malignant
and benign prostate structures, ex-
pression of the ERG oncoprotein and the
occurrence of the TMPRSS2-ERG gene
fusion, respectively. A correlation could
suggest the immunomodulatory role of
ERG in CaP.

Materials and methods

Analysed cases were randomly selec-
ted from the tissue bank of the Depart-
ment of Clinical and Molecular Patho-
logy, Palacky University and University
Hospital, Olomouc. They included
archival formalin-fixed, paraffin-embed-
ded tissue samples from 100 patients
who had undergone radical prostatec-
tomy between 2004-2011 for prostate
adenocarcinoma in grades T1-T4,
NO-N1, MO. Patients had not received
hormonal or radiation therapy before
the radical prostatectomy or adjuvant
therapy before recurrence. The study
was approved by the institutional ethics
committee board. The morphological
criteria for “normal”, “BPH”, “PIN” and
“malignant prostatic epithelium” con-
formed to previously published defi-
nitions [11]. Sample sections were
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INFILTRATION OF PROSTATE CANCER BY CD204+ AND CD3+ CELLS

used for fluorescence in situ hybridi-
zation (FISH) analysis and for immuno-
histochemical detection of CD3, CD204
and ERG. ERG expression was evaluated
using a commercial rabbit anti-ERG
monoclonal antibody (clone EPR3864,
Epitomics, Burlingame, California, USA),
CD3 expression using a rabbit anti-CD3
polyclonal antibody (cat. no. AO452,
Dako, Agilent Technologies, Santa Clara,
California, USA) and CD204 expression
using rabbit anti-CD-204 polyclonal
antibody (cat. no. HPA000272-100VL,
Sigma-Aldrich, St. Louis, Missouri, USA).
The protocol for immunohistochemistry
was as follows - slides were deparaf-
finized, exposed to heat-induced anti-
gen retrieval in autoclave for 5 min at
121 °C and pH 7.8 (ERG) and blocked
with preantibody solution (10 min).
The antibody against ERG was applied
in a dilution 1 : 400 for 60 min at room
temperature. Primary antibodies were
visualized using the DAKO EnVision Kit
(Dako, Agilent Technologies, Santa Clara,
California, USA) according to producer
recommendations and 3.3’-diami-
nobenzidine (20 min, Sigma Fast
3.3'-diaminobenzidine tablets). Sections
were then counterstained with hemato-
xylin, dehydrated, cleared, mounted, and
covered. Only nuclear staining of ERG
was scored using the H-score system
obtained by multiplying the intensity
of the stain (0 - no staining; 1 - weak
staining; 2 — moderate staining; 3 -
intense staining) by the percentage
(0-100) of cells showing that stain-
ing intensity (H-score range, 0-300).
For negative controls, the primary anti-
bodies were omitted. As positive control
for CD3 and CD204 expression, the
positivities of tissue lymphocytes and
macrophages were used.

We had previously performed FISH for
determination of the TMPRSS2-ERG gene
fusion in this cohort of patients [12].
According to observed signal patterns,
individual cases were divided into
3 groups, see below. The assessment was
performed as follows — FISH analysis was
carried out using Poseidon TMPRSS2-
-ERG (21922) Del, Break, TC Probe
(Kreatech Diagnostics, Amsterdam, The
Netherlands), which is optimised to
detect deletion between TMPRSS2 and
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Fig. 1. CD204+ macrophages inside ductus crossing structures of prostate cancer.
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ERG associated with the TMPRSS2-ERG
fusion in a triple-color deletion assay.
It also detects translocations involv-
ing the TMPRSS2 region. Formalin-fixed,
paraffin-embedded tissue sections were
used for interphase FISH. Deparaffinized
tissue was treated with 0.2 M HCI
(hydrochloric acid) for 20 min, NaSCN
(sodium sulphocyanide) for 30 min at
80 °C and digested with pepsin (Sigma-
Aldrich, USA) for 70 min. The tissues

Fig. 2. CD204+ macrophages infiltrating structures of prostatic intraepithelial neoplasia.

and FISH probe were co-denatured for
5 min at 80 °C and hybridized overnight
at 37 °Cin a humid chamber (StatSpin
ThermobBrite, IRIS, Massachusetts, USA).
FISH interpretation was carried out by
a molecular cytogeneticist and a patho-
logist, both experienced in analys-
ing interphase FISH experiments.
Hematoxylin and eosin sections were
available for side-by-side comparison
with the FISH image to localise tumor
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cells. Paired benign prostatic epithelium
was also evaluated as a negative control.
Expected signal patterns according to
instructions of the TMPRSS2-ERG probe
manual - a nucleus with the TMPRSS2-
-ERG fusion (group 1 — TMPRSS2-ERG
fusion) demonstrates loss of green
signal leaving a red/blue signal at 21g22.
A nucleus with a split of the probe in
case a translocation at 2122 (group 2 -

Fig. 4. CD3+ lymphocytes infiltrating prostate cancer structures.

break in TMPRSS2) resulted in a break of
the fusion signal, observed as a single
red and green/blue signal pattern at the
derivative chromosomes, and a nucleus
without TMPRSS2-ERG rearrangement
(group 3 - normal signal pattern)
demonstrated 2 pairs of juxtaposed
green, red and blue signals. The
samples were analysed under a 100x oil
immersion objective using an Olympus

BX-51 fluorescence microscope (Olym-
pus, Center Valley, Pennsylvania) equip-
ped with appropriate filters, a CCD
(charge-coupled device) camera and
captured by ISIS software (MetaSystems,
Altlussheim, Germany).

Evaluation of the number of CD3+
and CD204+ cells was performed
by the method of determining their
average number in the field of view
at the greatest magnification (high
power magnification). Characteristic
immunohistochemical staining patterns
are shown in Fig. 1-4.

We divided the patients into sub-
groups according to the degree of
infiltration of their CD204+ macrophages
and CD3+ lymphocytes and according
to difference of infiltration in benign,
premalignant and malignant prostate
structures. We interpreted this differ-
ence as the capability of immuno-
competent cells to reflect the cancer
development. Based on the capability of
CD204+ and CD3+ cells to infiltrate the
tumor structures, cells was divided as
follows:

- CD204+ infiltration: W — weak wit-
hout significant changes in the num-
ber of positive cells (in comparison
with BPH have CaP or PIN increase
max. of 5 or decrease — weak reacti-
vity), G - good (increase in CaP or PIN
by more than 5 - good reactivity);
CD3+ infiltration: W - weak without
substantial increase in positive cell
count (in comparison with BPH have
CaP or PIN increase by a max. of 5 -
weak reactivity), G — good (increase
in CaP or PIN by more than 5 - good
reactivity).

In addition, we performed an evalua-
tion of the intensity of inflammation by
the method evaluating the number of
+hot spots” [13].

Statistical analysis

The data were analyzed using SPSS
15.0 software package (SPSS Inc.,
Chicago, lllinois, USA), and a two-tailed
P value of less than 0.05 was considered
statistically significant. In the case
that the Shapiro-Wilk test of normality
revealed non-normal distribution, the
nonparametric Kruskal-Wallis and Mann-
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-Whitney U tests with Bonferroni cor-
rection were used. The relation of age to
other tested parameters was performed
by ANOVA.Themultiple correlationswere
assessed using the Spearman coefficient
of determination, and categorial data
were tested using the X? test and/or in
the case of low numbers, the Fisher exact
test.

Results

Infiltration of prostate lesions

by CD204+ macrophages

The number of CD204 + macrophage
infiltration is increasing in direction from
BPH through PIN to CaP, regardless of
fusion status (group 1 — TMPRSS2-ERG
fusion; group 2 - break in TMPRSS2;
group 3 - normal signal pattern). The
number of CD204+ inflammatory cells
was highest in group 1 and gradually
declined downward in group 2 and the
lowest number was observed in group 3.
Agradual decreasein thelevel of CD204+
cells infiltration in direction from group
1 to group 3 is evident primarily in CaP
(14.1 - 10.0 - 5.5). Significant decrease
is also visible in PIN lesions, however,
there is no observed gradual decline
(e.g. PIN 3.93 - 4.6 — 1.9). This decrease
is not observed in BPH (Graph 1A-C).
The Kruskal-Wallis test showed that
groups 1 and 3 significantly differed in
the number of infiltrating CD204+ cells
in PIN (p = 0.005) and in CaP (p =0.0002).
Groups 1 and 2 in CaP had a significantly
higher CD204+ macrophages infiltra-
tion than group 3 with the P values,
p < 0.001 and p < 0.015, respectively
(Graph 2).

Infiltration of prostate lesions

by CD3+ T-lymphocytes

The increasing number of CD3+
T-lymphocytes in a direction from BPH
through PIN to CaP, is only visible in
group 3 (normal signal pattern) and less
clearly for group 1. The opposite trend
was observed in group 2 (BPH 21.3; PIN
20.5; CaP 18.3). Also the absolute values
of the number of CD3+ cells in the CaP
structures, are not significantly different
(Graph 1a, 1b, 1¢). The Kruskal-Wallis test
showed that groups 1 and 3 significantly
differ in the number of infiltrated CD3+
cellsin BPH (p < 0.0001).

A Group 1: TMPRSS2-ERG fusion.

BPH PIN CaP
M CD204 o CD3
B Group 2: break in TMPRSS2.
25 e Sd765d87 .................................
213 20,5 5.d.°65
20
15
10
5
0
BPH PIN CaP
Hl CD204 W CD3
C Group 3: normal signal pattern. s.d.4.5

BPH PIN CaP

B CD204 W CD3
\_ J
Graph 1A-C. Kruskal-Wallis tests have shown that groups 1 and 3 differ in parameters
CD204 PIN (p = 0.005), CD204 CaP (p = 0.0002) and CD3 BPH (p < 0.0001).
BPH — benign prostatic hyperplasia, PIN — prostatic intraepithelial neoplasia, CaP — prostate
cancer

distribution of cases with CD204+ cells
reactivity (Fisher exact test p < 0.0001).

Association between capability of
CD204+ and CD3+ cells to reflect

malignant transformation of prostate
and gene rearrangement

We found that groups 1, 2 and 3 sta-
tistically significantly differed in the

Post hoc tests with Bonferroni correc-
tion show that groups 1 and 3 sig-
nificantly differ (p < 0.0001). There were
significantly more cases with good

Klin Onkol 2018; 31(6): 421-428
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Graph 2. Group 1 had, in CaP, a signifi-
cantly higher CD204+ macrophages infil-
tration than group 3 (p < 0.001) and the
group 2 had also significantly higher in-
filtration than group 3 (p < 0.015).

CaP — prostate cancer
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Graph 4. Using the Mann-Whitney U test,
a higher ERG protein expression was
shown in the cases with good reactivity of
CD204+ cells (G) than in the cases with weak
reactivity of CD204+ cells (W) (p = 0.047).
CaP - prostate cancer, H-index — histoscore

reactivity of CD204+ cells in group 1
(TMPRSS2-ERG fusion) compared to
group 3 (normal signal pattern) where
a weak reactivity of CD204+ cells
predominated. Groups 1, 2 and 3 also
differed statistically significantly in the
distribution of CD3+ cells reactivity
(Fisher exact test p < 0.0001). Post
hoc tests with Bonferroni correction
showed that groups 1 and 3 (p = 0.004)
and groups 2 and 3 (p < 0.0001) were
significantly different. There was no
significant difference between groups
1 and 2 (p = 0.748). There were signi-
ficantly more cases with good reactivity
of CD3+ cells in group 1 and significantly

inflammation in CaP

5 |

4 4

3]

2

14

01 . .
W G

CD204+ cells reactivity

Graph 3. Cases with good reactivity of
CD204+ cells (G) have in prostate cancer
a significantly higher number of inflam-
matory hot spots than cases with weak
reactivity of CD204+ cells (W) (p = 0.017).
CaP - prostate cancer
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Graph 5. Using the Mann-Whitney U test,
a higher ERG protein expression was
shown in the cases with good reactivity of
CD3+ cells (G) than in the cases with weak
reactivity of CD3+ cells (W) (p == 0.003).
CaP - prostate cancer, H-index - histoscore

more cases with weak reactivity of CD3+
cellsin group 3.

Relationship between infiltration

of CD204+ and CD3+ cells, their
capability to reflect malignant
transformation, inflammation and
ERG expression

Positive correlations between higher
expression of ERG and higher infiltration
of CD204+ macrophages (p=0.0001) and
CD3+ T-lymphocytes (p = 0.007) in the
tumor microenvironment was observed
only in cases with detected TMPRSS2-
ERG gene fusion (group 1). In cases
with rearrangement in TMPRSS2 gene,

a positive correlation was found only
between ERG expression and CD204+
macrophage infiltration (p = 0.002). No
correlation was found in group 3 (normal
signal pattern). There was a significantly
higher number of inflammatory hot
spots in cases with good reactivity of
CD204+ cells compared with cases
with weak reactivity of CD204+ cells
(p =0.017) in the CaP (Graph 3).

Cases with good reactivity of CD204+
cells as well as CD3+ cells had signifi-
cantly higher ERG expression in CaP than
cases with weak reactivity of CD204+
cells or CD3+ cells (p = 0.047, p = 0.003)
(Graph 4, 5).

Discussion

Epidemiological studies of CaP show
significant associations between in-
flammation and cancer. Cellular stress
induced by inflammation causes re-
peated genomic damage leading to
cellular transformation, vascularization
and DNA mutation. Bacterial infection
results in prostatic tissue infiltration with
neutrophilic granulocytes, macrophages
and lymphocytes. This results in the
production of reactive oxygen, nitrogen
radicals and various cytokines that
change the tissue microenvironment,
cause irreversible DNA damage and
malignant transformation [10]. Inflam-
matory cells also produce and release
a variety of enzymes, cytokines and
chemokines that promote the growth
and spread of tumor cells. On the other
hand, inflammatory cells also participate
in the immune response and some
types of cells are associated with sig-
nificant tumor suppression and anti-
tumorigenesis. It is not yet clear, what
type of the cells have carcinogenic or
anti-tumor impact. Fujii et al. evaluated
the significance of inflammatory in-
filtrates, which contain cells expressing
CD3, CD4, CD8, CD20, CD79%alpha, CD68
CD204 CD163 antigens and represent
a broad spectrum of T-lymphocytes,
B-lymphocytes and macrophages in
prostate carcinogenesis [2]. They found
that in general, the number of inflam-
matory cells in the infiltrate was
highest in BPH and gradually decreased
in PIN and CaP. Their findings were
supported by Engelhardt et al [1]. Theyer
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et al.indicated that T-lymphocytes (70%)
prevail in prostate infiltrate, followed by
B-lymphocytes (15%) and macrophages
(15%) [14]. However, Fuijii et al. found
a significantly higher proportion
of B-lymphocytes (59%) in benign
prostate structures, which significantly
decreased in PIN and CaP (29-31%) [2].
They found no significant differences in
the presence of CD3+, CD4+ and CD8+
(T-lymphocytes) cells for BPH, PIN and
CaP. In this respect, our results concern-
ing CD3+ T-lymphocytes are consistent
with these findings, because differences,
which we found between these
structures, were not significant. A certain
propensity to increased infiltration in
malignant structures was observed
only in the group with a normal signal
pattern. The highest number of infiltrat-
ing CD3+ cells was detected in CaP and
gradually declined in PIN and was the
lowest in BPH. It is unclear whether these
results were affected by the “bug of small
numbers” or whether they indicate that
the capability of CD3+ T-lymphocytes
to infiltrate malignantly transformed
lesions occurs through a mechanism
independent of the presence of the
fusion gene. CD3+ marker is expressed in
all mature T-cells, which include different
subtypes of lymphocytes with different
functions. Therefore, it is not possible
to determine what qualitative changes
in the composition of T-cell lymphocyte
subpopulations occur in the tumor or
whether these changes have a supportive
or inhibitory effect on the tumor.

Some papers highlighted the impor-
tance of macrophages producing
chemotactic protein-1 (MCP-1) and
emphasized that tumor infiltration
by these TAMs correlates with a poor
prognosis for some types of human
malignancies. These macrophages
express an antigen known as CD204.
Wang et al. described an increase in
the number of CD204+ macrophages
in premalignant and especially malig-
nant regions of analyzed tissue samples
compared to BPH [15]. The authors
concluded that CD204+ macrophages
play a role in tumor development.
However, it is not clear whether they
are involved in promotion or inhibition
of tumor progression. Macrophages

can be classified according to their
function as tumor-suppressive (M1
macrophages) and/or tumor-supportive
(M2 macrophages). M2 macrophages
are characterized by high production
of IL-4 and IL-10 and low production
of IL-12. They play important roles in
tumorigenesis, angiogenesis, matrix
remodelling, and metastasing. M2
macrophages express a “macrophage
scavenger receptor A" (MSR1, also
known as CD204, SR-A - marker of
alternatively activated macrophages)
or a protein CD163, a member of the
“scavenger receptor cysteine-rich
domain”family [2,7].

Fujii et al. also reported that CD204+
cells were more abundant in PIN
and adenocarcinoma than in benign
glands [2]. In contrast, infiltration of
CD68+ macrophages was high in BPH
butreduced in PIN and adenocarcinoma.
This disconcordance could be explained
by the fact that not all M2 macrophages
have to be positive for the CD68+
marker. From these results, the authors
suggested that the presence of CD204+
macrophages is an indicator of tumor
progression. Recent studies have also
reported the presence of CD68+ or
CD204+ macrophages in borderline and
malignant tumors, including CaP, glioma
and pancreatic cancer [16,17]. Our
results relating to CD204+ macrophages
in CaP strongly support their tumor-
-supportive role. In the present study, we
confirm an increased count of CD204+
macrophages in malignant structures.
The number of infiltrating CD204+
macrophages increased from BPH, via
PIN to CaP, regardless of the TMPRSS2-
-ERG gene fusion status. However,
the grade of infiltrating CD204+
macrophages differed between groups
with different fusion status (group 1 -
TMPRSS2-ERG fusion; group 2 - break
in TMPRSS2; group 3 - normal signal
pattern). In structures of CaP we found
the most significant difference between
TMPRSS2-ERG gene fusion status and
grade of infiltration. The largest number
of CD204+ infiltrating cells was detected
in CaP with the TMPRSS2-ERG gene
fusion, and the lowest number of these
infiltrating cells was found in the CaP
without this gene rearrangement (group

3 - normal signal pattern). It is known
that ERG protein in CaP cells affects
signalling mediated by prostaglandin
positively and thus contributes to tumor
progression. ltappears that the existence
of TMPRSS2-ERG fusion gene, or any
other chromosome rearrangement in
the TMPRSS2 gene, may stimulate the
capability of CD204+ macrophages to
infiltrate tumors. Our results confirm the
important role of the ERG oncoprotein,
which is overexpressed in the prostate
due to the TMPRSS2-ERG fusion gene
leads to modulation of inflammation in
the prostate.

We report not only an association
between the grade of CD204+ and CD3+
cells infiltration in tumor structures with
the presence of the TMPRSS2-ERG gene
fusion, but also with the expression
of the ERG protein. The association
between the TMPRSS2-ERG gene fusion
and the different ability of inflammatory
cells to infiltrate malignant structures
has not been reported to date. This
higher responsiveness of inflammatory
cells for infiltrating malignant structures
may not be a feature of an antitumor-
based process that is associated with
a better prognosis, but on the contrary,
it may be an expression of inhibition of
the immune system and induction of
the immune tolerance. Nevertheless,
a more accurate insight into the role
of these infiltrating cells in prostate
carcinogenesis and cancer progression is
needed.
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