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Abstract

Background/Aim: Transmembrane protease, serine 2 (TMPRSS2), and E1A-associated protein (p300) are important
factors in prostate cancer (PCa) pathogenesis, playing significant roles in androgen receptor (AR) signaling and tumor
progression. Despite their established role in PCa biology, their immunohistochemical alterations across different
Gleason patterns and histological grades remain unclear. This experimental study aimed to assess TMPRSS2 and
p300 expression in non-malignant and cancerous prostate tissues, correlating their localization and intensity with
Gleason scores and tumor aggressiveness.

Materials and Methods: A total of 58 paraffin-embedded prostate adenocarcinoma (PRAD) tissue sections from male
patients who underwent radical prostatectomy, including low- and high-grade tumors and high-grade prostatic
intraepithelial neoplasia (HGPIN), were analyzed. Immunohistochemistry (IHC) for TMPRSS2 and p300 was
performed. Two independent pathologists conducted H-score assessments with complete interobserver concordance,
evaluating staining intensity, localization, and expression patterns, correlating findings with Gleason scores and
cancer stage.

Results: TMPRSS2 and p300 exhibited variable expression levels across all tissue samples. While TMPRSS2 expression
increased in aggressive tumors, its staining intensity did not change significantly across different Gleason grades.
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p300 over-expression was significantly associated with aggressive tumors, particularly Gleason pattern 5 (p=0.011).
High-grade tumors [Gleason 27(4+3)] demonstrated higher p300 expression compared to low-grade tumors [Gleason

<7(3+4)], with minimal staining observed in Gleason score 6.
Conclusion: Expression patterns of TMPRSS2 and p300 correlate with PCa aggressiveness. These findings support

the growing evidence suggesting their potential role as prognostic markers and therapeutic targets. The

implementation of well-designed studies on a larger scale is of utmost importance, to draw safer conclusions.

Keywords: Prostate cancer, TMPRSS2, p300, molecular pathology, prognostic biomarker precision medicine.

Introduction

Prostate cancer (Pca) is the most common malignancy in
men and the second leading cause of cancer-related deaths
among males (1). The discovery of the molecular
mechanisms underlying the pathogenesis and progression
of PCa has significantly enhanced our understanding of its
molecular pathology. This shift in knowledge has also
transformed clinical management strategies, aligning them
more closely with the principles of precision medicine (2,
3). To provide context for the present study, it is important
to acknowledge our recent work, including a 2023 review,
which explored the roles of transmembrane protease,
serine 2 (TMPRSS2) and E1A-associated protein (p300) in
PCa.
mechanisms and highlighted how their expression levels

In that review, we outlined their molecular

correlate with PCa progression. The review also discussed
the potential of these proteins as diagnostic markers and
therapeutic targets, providing a solid foundation for further
research in this area (4).

TMPRSS2 is a member of the type Il transmembrane
serine protease (TTSP) family, located on chromosome
21q22.3 (5). Its expression is elevated in prostate
epithelial cells, regulated by androgens due to androgen-
responsive elements in its 5’-untranslated region (UTR)
regions (6).

It is also a pivotal factor in PCa’s molecular pathology.
The TMPRSS2:ERG fusion, frequently observed in PCa
samples, correlates with reduced lymphocytic infiltration,
potentially impacting the tumor’s immune response,
which is a known prognostic factor for survival (7-9).

Over-expression of TMPRSS2 has been linked to the
regulation of various hallmark malignancy traits, such as
activation of epithelial-to-mesenchymal transition, which
increases tumor cell invasiveness and metastasis (10), via
activation of cell survival, and angiogenesis (11).
Furthermore, recent evidence suggests that TMPRSS2:ERG
gene fusions, commonly found in PCa, may have predictive
value for treatment resistance. Poulsen et al. (12) reported
that the presence of TMPRSS2:ERG fusion could indicate
resistance to PARP inhibitors in metastatic castration-
resistant prostate cancer (mCRPC), highlighting the
broader clinical relevance of TMPRSS2 beyond tumor
biology. These findings underscore the importance of
investigating TMPRSS2 expression patterns not only for
prognostic insight but also for potential therapeutic
decision-making.

P300, a lysine acetyltransferase encoded by the EP300
gene on chromosome 22q13.2, acts as a co-activator for
transcription factors, facilitating epigenetic modifications
in chromatin structure (13) and regulating various
physiological processes, including DNA damage response,
cell differentiation, proliferation, and apoptosis (14). Over-
expression of the EP300 gene is linked to poor prognosis
in various cancers, including human hepatocellular
carcinoma and esophageal squamous carcinoma (15, 16).

In the context of PCa, p300 functions as a co-activator of
the androgen receptor (AR), enhancing its signaling and
activity (17). Elevated p300 levels have been associated
with larger tumor volumes, extra prostatic extension,
seminal vesicle involvement, and aggressive tumor
characteristics, indicating an increased risk of biochemical
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recurrence and higher Gleason scores (18). Additionally,
p300 is up-regulated in docetaxel-treated patients with PCa,
contributing to chemotherapy resistance and promoting
metastasis (19).

Hypothesizing that the expression patterns of p300
and TMPRSS2 may be involved in the progression and
aggressiveness of PCa, we investigated their immuno-
histochemical expression in PCa specimens and their
association with key histopathological parameters,
including Gleason scores and tumor stage. The purpose of
this research was to explore whether p300 and TMPRSS2
can serve as prognostic or predictive markers in PCa,
contributing to a more comprehensive understanding of
their significance in the molecular basis of the disease.
Further large-scale investigations are essential to fully
elucidate their implications in PCa progression.

Materials and Methods

Patient sample collection and characterization. As part of
the study, formalin-fixed paraffin-embedded (FFPE)
tissues from 87 radical prostatectomy specimens were
initially reviewed. Following a thorough evaluation, 32
cases were excluded from TMPRSS2 analysis and 29 cases
from p300 analysis due to technical limitations and failure
to meet our predefined research criteria. As a result, 55
cases were analyzed for TMPRSS2 expression, while 58
cases were assessed for p300 expression.

Low-grade PCas (Gleason grade pattern 3) accounted
for 51.72% of cases, while high-grade PCas (Gleason grade
patterns 4 and 5) comprised 48.28%. Most cases were
Gleason score 3+4 (48.27%) and 4+3 (27.58%) (Table I).

Data from 58 male patients diagnosed with prostate
adenocarcinoma (PRAD) who underwent radical
prostatectomy were retrospectively obtained from the
archives of the pathology laboratory within the First
Department of Pathology at the School of Medicine, NKUA,
"Laikon" General Hospital in Athens, Greece. The selected
cases, collected between 2018 and 2022, encompassed
Gleason scores ranging from 6 to 10. The patients’ ages
ranged from 51 to 81 years.

Table 1. Descriptive statistics of Gleason grade patterns in prostate cancer
(PCa) cases.

Number of cases (n)  Percentage %  Gleason Score  ISUP Grade
28 48.27 (3+4) 2

16 27.58 (4+3) 3

10 17.24 (4+5) 4

1 1.72 (5+4) 5

2 3.44 (3+3) 1

1 1.72 (4+4) 4
Total: 58

ISUP: International Society of Urological Pathology.

The evaluated cases included a spectrum of PCa
grades, encompassing both low-grade tumors (Gleason
pattern 3) and high-grade tumors (Gleason patterns 4 and
5). For our analysis, low-grade PCa was defined as Gleason
scores of 6 and 7 (3+3 and 3+4), while high-grade PCa
included Gleason scores from 7 to 10 (4+3, 4+4, 4+5, 5+4,
and 5+5). All selected tissue samples were archived cases,
and the inclusion criteria focused on the presence and
percentage of PRAD and Gleason scores, ensuring a
representative sample across the spectrum of PCa
aggressiveness.

Tissue processing adhered to standard histopathological
protocols (20). PCa tissue samples were fixed in 10% neutral
buffered formalin, embedded in paraffin, and sectioned at a
thickness of 3 um using a microtome. The prepared slides
then underwent hematoxylin and eosin (H&E) staining for
histopathological assessment.

Pathology reports for all cases were retrieved, and
H&E-stained slides from each section were meticulously
reviewed. In uncertain cases, a second slide was also
selected. To ensure optimal pathological evaluation and
reliable immunohistochemical analysis, the most
representative section was selected for each case. The
slides were thoroughly examined under light microscopy
by two independent, experienced pathologists.

Cases were classified according to Gleason scores
based on the standard World Health Organization (WHO)
histological criteria (21), with additional assessments of
key pathological parameters, including cancer staging and
surgical margin status (positive or negative) (Figure 1).
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Distribution of cases by T: Tumor, N: Nodes,
M: Metastasis (TNM)

HT3a
W R(+)
T2

T3b
B T3NOMXx
W T3aN1

Abbreviation | Meaning

T2 Tumor confined to the prostate, detectable by DRE or imaging

T3a Tumor has grown outside the prostate but has not spread to the seminal
vesicles

T3b Tumor has spread to the seminal vesicles

T3NOMXx Tumor outside the prostate, NO: No lymph node involvement, Mx: Distant
metastasis cannot be assessed

T3aN1 Tumor outside prostate (not in seminal vesicles), N1: Cancer has spread to
regional lymph nodes

R+ Positive resection margins, indicating cancerous cells remain after surgery

Figure 1. Distribution of cases by Tumor (T), Nodes (N), Metastasis (M) (TNM) (25).

All procedures complied with Good Clinical Practice
(GCP), Good Laboratory Practice (GLP), and health and
safety regulations, as well as General Data Protection
Regulation (GDPR) guidelines. The study was approved by
the institutional ethical committee of Laikon General
Hospital, Athens, Greece (protocol code 577/08 Sep
2022). This rigorous methodology ensured the integrity
and reliability of the data collected for this study.

Immunohistochemistry. From each selected paraffin block,
three new tissue sections were cut and placed on poly-L-
lysine-coated slides to ensure optimal adhesion for
immunohistochemical analysis. Each case included three

unstained sections, with one designated for p300 analysis,
one for TMPRSS2 analysis, and one reserved as a backup
for potential further testing.

Immunohistochemical detection of p300 and
TMPRSS2 was performed on 4-pm-thick formalin-fixed
paraffin sections, which were incubated at 65°C for 40 min
prior to immunohistochemical staining. The staining
procedure followed standardized protocols using the Lab
Vision Autostainer 480S and the Thermo Biosystems
(Waltham, MA, USA) staining protocol.

For deparaffinization, rehydration and antigen
retrieval, slides were heated at 95°C for 20 min in epredia
Dewax and HIER buffer L, alow pH 6.0 citrate buffer, using
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Figure 2. Mean H-score (0-300) distribution of p300 and TMPRSSZ2 across different Gleason patterns.

a microwave (Thermo PT module, 750 W, Thermo Fisher
Scientific, Waltham, MA, USA). After cooling in Tris-Wash
Buffer B (20X TBS) at room temperature for 15 min, the
UltraVision Quanto Detection System HRP DAB (Thermo
Fisher Scientific), was used for visualization. To minimize
non-specific background staining, slides were pre-
incubated with UltraVision Hydrogen Peroxide Block for
10 min, followed by UltraVision Protein Block for 5 min.

Primary antibody incubation was performed at 37°C
for 45 min using the following antibodies:monoclonal
antibody against p300 (Clone NM-11, Mouse IgG1, diluted
1:100; Invitrogen, Waltham, MA, USA) and polyclonal
antibody against TMPRSS2 (Rabbit IgG, diluted 1:50;
Invitrogen).

Following incubation, slides were treated with the
primary antibody amplifier Quanto (Thermo Fisher
Scientific) for 10 min, followed by a 10-min application of
HRP Polymer Quanto. Immunostaining was visualized
(DAB),
hematoxylin was used for counterstaining. Coverslips

using 3,3-diaminobenzidine and Harris’
were applied with permanent mounting media.

For positive controls, colon cancer tissue was used for
p300, while normal human testis tissue was used for

M p300 H-score W Tmprss2 H-score

198.3

I |

Pattern 5

TMPRSS2. A negative control was obtained by replacing
IgG.
Immunohistochemical assessment was conducted using

the primary antibody with normal mouse
the H-score, a semi-quantitative measure of protein
expression. The H-score was calculated by multiplying the
staining intensity (graded 1 to 3) by the percentage of
positive cells, yielding a total score ranging from 0 to 300.
Nuclear and cytoplasmic staining in epithelial neoplastic
cells were evaluated separately. H-score was estimated by
(A.G.

interobserver concordance.

two pathologists and KP) with complete

Statistical analysis. Descriptive statistics were calculated
to summarize the distribution of H-scores for TMPRSS2
and p300 across different Gleason patterns. The results
are presented in Figure 2. To determine the association
between H-score and Grade, a Chi-Square Test of
Independence was performed. The results are presented
in Table II. To assess the relationship between the
expression levels of TMPRSS2 and p300, a Pearson
correlation analysis was conducted using their respective
H-scores. The results of this correlation analysis are
presented in Table IIL
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Table I1. Chi-Square test results showing the association between p300 expression (H-score) and tumor grade*.

Test Value df Asymptotic significance Exact significance Exact significance
(2-sided) (2-sided) (1-sided)

Pearson Chi-square 6.613% 1 0.010

Continuity correction® 4.905 1 0.027

Likelihood ratio 9.943 1 0.002

Fisher’s exact test 0.011 0.007

Linear-by-Linear association 6.499 1 0.011

N of valid cases 58

20ne cell (25.0%) has an expected count less than 5. The minimum expected count is 3.60. bComputed only for a 2x2 table. *Low Grade includes
Gleason 6 and 7 (3+3, 3+4); High Grade includes Gleason 7 to 10 (4+3, 4+4, 4+5, 5+4, 5+5).

Results

TMPRSS2 expression. TMPRSS2 expression was evident in
all cancer specimens (100%). In benign prostate tissues,
TMPRSS2 was predominantly localized to the luminal site
of prostatic gland cells, whereas in malignant tissues, a
cytoplasmic distribution was observed. This distinct shift
in staining pattern in subcellular localization correlated
with increasing histological aggressiveness and was more
evident in high-grade areas. These findings, however,
reflect general trends observed during the analysis rather
than specific quantitative or qualitative measurements.

Quantitative analysis revealed an increasing trend in
TMPRSS2 expression across different Gleason patterns, as
illustrated in Figure 2. The mean H-score (0-300) for
TMPRSS2 staining intensity (blue bars) showed a
progressive elevation in higher-grade prostate cancer.
Specifically, Gleason pattern 3 exhibited the lowest
TMPRSS2 expression (mean H-score: 126.7), expression
moderately increased in Gleason pattern 4 (mean H-score:
141.1) and peaked in Gleason pattern 5 (mean H-score:
180.0), potentially indicating an association between
higher expression rate of TMPRSS2 and more aggressive,
poorly differentiated tumors. However, despite this trend,
intergroup variability prevented the differences from
reaching statistical significance.

P300 expression. p300 immunopositivity was observed in
all evaluated specimens (100%), with significant

Table I1I. Pearson correlation between TMPRSS2 and p300 H-scores.

P300 Tmprss2
P300 Pearson correlation 1 0.314*
Sig. (2-tailed) - 0.019
N 58 55
Tmprss2  Pearson correlation 0.314* 1
Sig. (2-tailed) 0.019 -
N 55 58

*Correlation is significant at the 0.05 level (2-tailed).

differences in staining intensity and the proportion of
positive cells between non-tumorous and cancerous
tissues. Prostate cancer tissues exhibited a marked
increase in both staining intensity and quantitative
expression, particularly in morphological subtypes
associated with higher malignant potential. Notably,
cribriform structures and Gleason pattern 5 tumors
demonstrated the most pronounced staining pattern
(p=0.011), which was interpreted either as increased
intensity of immunohistostaining (3+), or as a constant
moderate intensity of staining (2+) in the majority of the
cellular elements that comprised them.

A progressive increase in p300 expression was observed
across different Gleason patterns. The lowest expression was
detected in Gleason pattern 3 (mean H-score: 160.4),
indicating reduced levels in well-differentiated tumors.
Expression levels increased in Gleason pattern 4 (mean
H-score: 180.9) and reached their peak in Gleason pattern
5 (mean H-score: 198.3), reinforcing the association
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between p300 up-regulation and poorly differentiated, high-
grade tumors. The distribution of p300 H-scores across
different Gleason patterns is depicted in Figure 2.
Statistically significant correlation was found between p300
expression and tumor grade (2 test, p=0.010; Fisher’s Exact
Test, p=0.011), suggesting that p300 may serve as a potential
biomarker for tumor aggressiveness (Table II).

Correlation between TMPRSS2 and p300. The statistical
analysis presented in Table II and Table III, supports the
observed correlation between p300 and TMPRSS2
expression, reinforcing their interrelated roles in AR
signaling. The Pearson correlation coefficient of 0.314
(p=0.019) (Table III) confirms a moderate but statistically
significant positive association, indicating that an increase
in p300 expression is accompanied by an increase in
TMPRSS2 expression. The Chi-Square test results (Table
I1) further corroborate this finding, with the Pearson Chi-
Square test (x?=6.613, p=0.010), Likelihood Ratio test
(x?=9.943, p=0.002), and Fisher’s Exact test (p=0.011)
demonstrating a significant association between the two
markers. These statistical measures suggest that the
relationship between TMPRSS2 and p300 is unlikely to be
due to chance and instead reflects a biologically
meaningful interaction. Given that both markers are
involved in AR signaling, their simultaneous up-regulation
suggests a heightened activation of this pathway, which
plays a pivotal role in the development and progression of
PCa. This finding suggests a possible mechanistic link
between these two proteins in the progression of PCa and
their joint involvement in aggressive tumor phenotypes.

Discussion

Regarding TMPRSS2 immunostaining, we observed a shiftin
its expression pattern from membranous luminal apical
surface accentuation in non-malignant prostate glands, to
cytoplasmic localization as PCa progresses and its biological
aggressiveness increases. In benign prostate tissues,
TMPRSS2 was predominantly localized to the luminal site of
prostatic gland cells (Figure 3A), whereas in malignant

tissues, a cytoplasmic distribution was observed (Figure 3B
and C). This distinct shift in staining pattern in subcellular
localization correlated with increasing histological
aggressiveness and it was more evident in high-grade areas.
These findings, however, reflect general trends observed
during the analysis rather than specific quantitative or
qualitative measurements. This observation was particularly
evident in cancerous glands, including those with a Gleason
score of up to 7 and where TMPRSS2 immunostaining
appeared to increase (Figure 3B). In more aggressive tumors,
with higher Gleason scores [7(4+3), 8, 9], TMPRSS2
expression increases and transitions from being mainly on
the cell surface to being predominantly inside the cells,
particularly in poorly formed and fused glands (Figure 3C).
While our study did not provide specific quantitative
measurements to confirm these trends, the shift in
localization represents a consistent and reproducible
observation.

Additionally, our research observed a progressive
increase in staining intensity and overall expression levels
across different Gleason patterns. While TMPRSS2
expression was lowest in Gleason pattern 3 and
progressively increased in patterns 4 and 5, intergroup
variability prevented these differences from reaching
statistical significance. Extensive literature review indicated
that our findings align with previous studies (22, 23). Chen
et al generated a new murine monoclonal antibody
targeting TMPRSS2 with high sensitivity and specificity and
conducted a comparative analysis of TMPRSS2 expression
within prostate tumors and the neighboring normal
parenchymal tissue. Immunohistochemical staining was
carried out on paraffin-embedded human PCa tissue
In the unaffected tissue, TMPRSS2 was
predominantly localized to the apical plasma membrane of

sections.

the epithelial cells in normal prostatic glands, demonstrating
membranous expression. In contrast, TMPRSS2 exhibited
perimetric distribution across the entire plasma membrane
in the PCa cells, with more intense expression compared to
the adjacent normal prostatic parenchyma (22).

In a similar study conducted by Lucas et al, the
localization of TMPRSS2

immunohistochemical in
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Figure 3. Microscopic images illustrating immunohistochemical staining of transmembrane protease, serine 2 (TMPRSSZ2) in benign prostate tissue (A) and
prostate cancer (PCa) adenocarcinoma (B, C). (A) TMPRSSZ localization in non-malignant prostate glands, predominantly observed at the luminal apical
surface of epithelial cells. (B) increased protein TMPRSS2 cytoplasmic immunostaining in cancerous glands of a Gleason score 7 (3+4) adenocarcinoma. (C)
shows increased expression in formations of fused glands in Gleason score 8 (4+4) adenocarcinoma. All images captured at x100 magnification.
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prostate epithelial cells was highlighted on the luminal
aspect of the plasma membrane. An additional
cytoplasmic expression pattern was observed in PCa cells,
particularly pronounced in Gleason pattern 3 and 4
tumors. The findings of this study also suggested that the
subcellular distribution of TMPRSS2 within prostatic
tissue varies across different stages of cancer progression:
in normal luminal cells, predominantly membrane-only
staining was observed (89%), early-stage carcinoma cells
exhibited a mixed pattern of membrane and cytoplasmic
staining (55% membrane, 45% cytoplasm), whereas
metastatic cells primarily displayed cytoplasmic
localization (13% membrane, 87% cytoplasm) (23). These
findings suggest that TMPRSS2 could potentially serve as
amarker for PCa aggressiveness, aiding in the assessment
and prognosis of the disease.

Importantly, the expression and clinical relevance of
TMPRSS2 may extend beyond its diagnostic and
prognostic utility. Poulsen et al. (12) demonstrated that
the TMPRSS2:ERG gene fusion might be associated with
resistance to PARP inhibitors in mCRPC. This observation
opens new avenues for therapeutic stratification,
particularly in advanced disease settings. While our study
focused on immunohistochemical expression rather than
gene fusion status, the progressive increase in TMPRSS2
expression we observed in higher-grade tumors may
reflect underlying molecular alterations such as
TMPRSS2:ERG fusion, potentially linked to treatment
resistance. Integrating such molecular data in future
studies may help elucidate whether TMPRSS2 expression
levels or fusion status could serve as predictive
biomarkers for PARP inhibitor response.

Regarding p300, we noted its nuclear or peri-nuclear
expression, sometimes including nuclear membrane
staining. Differences were evident in the number of
positive cells and the intensity of staining between non-
tumorous and cancerous tissue. The intensity and
quantitative expression of p300 staining were significantly
elevated in morphological cancer groups known for their
aggressive characteristics and higher malignant potential
(Figure 4B and C). This was particularly pronounced in

cribriform structures, and in cases with a Gleason pattern
of 5 (p=0.011). Furthermore, p300 expression in high-
grade tumors, [Gleason score = 7(4+3)] was significantly
higher, compared to low-grade tumors, [Gleason score
<7(3+4)]. In contrast, in well-formed glandular structures
of PRAD (Gleason score 6), we observed minimal p300
immunostaining (Figure 4A).

Our findings on p300 align with those of previous
studies (18, 24). In a study of 95 patients with PCa, the
immunohistochemical assessment of p300 revealed a
pronounced up-regulation of p300 within neoplastic tissue
in contrast to the adjacent benign parenchymal regions.
Furthermore, a comprehensive analysis of the clinical data
of the patient cohort and the evaluation of biopsy and
prostatectomy findings demonstrated a noteworthy
association between heightened p300 levels in biopsies
and unfavorable clinicopathological parameters, including
more advanced disease staging and PCa progression after
surgery as well as a positive trend in the correlation
between p300 expression levels and higher Gleason scores
(17). Similar findings were observed in the research
conducted by Isharwal et al; p300 expression levels were
notably elevated in high-grade tumors and they were also
correlated with nuclear aberrations within tumor cells.
Additionally, p300 levels demonstrated a prognostic value
in predicting long-term biochemical recurrence-free
survival in PCa (24).

High stain intensity and over-expression of p300 in
higher Gleason scores were strongly associated with
aggressive tumor phenotypes in PCa. This correlation
underscores the pivotal role of p300 in the pathogenesis
and progression of more malignant and advanced forms of
PCa. Consequently, p300 could serve as a valuable
prognostic marker, providing insights into likely clinical
outcomes and helping to stratify patients based on their
risk profiles. Moreover, the significant association between
p300 over-expression and poor prognostic indicators
positions it as a potential therapeutic target. By developing
strategies to modulate p300 activity, it may be possible to
curb tumor growth and improve patient outcomes, making
p300 a focal point in the ongoing quest for more effective

276



CANCER DIAGNOSIS & PROGNOSIS 5: 268-279 (2025)

Figure 4. Microscopic images of prostate cancer (PCa) adenocarcinoma displaying increased immunohistochemical staining for E1A-associated
protein (p300) protein. Microscopic images of PCa tissue sections illustrating the progressive increase in P300 protein staining. (A) Well-formed
cancerous glands (Gleason 3+3) exhibit low P300 expression, with nuclear staining of minimum intensity (1+). (B+C) Moderately and poorly
differentiated carcinoma shows increased P300 staining. (B) Increased P300 immunostaining of strong intensity (3+) in poorly formed glandular
elements (Gleason 4+3) adenocarcinoma. (C) Increased P300 immunoreactivity of intermediate intensity in cribriform structure and fused cancerous
glands (Gleason 4+4) adenocarcinoma. All images captured at x100 magnification.
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PCa therapies. The results of our study demonstrate a
significant association between immunohistochemical H-
score and Tumor Grade in the context of p300 staining.

The immunoexpression of the two markers was found
to be closely interrelated; specifically, an increase in p300
expression corresponded with an increase in TMPRSS2
expression (p=0.019) (Table III). This is particularly
significant given that both markers are part of the same
AR pathway. This correlation is crucial in the development
and progression of PCa, as it suggests a heightened
activation of the AR pathway. p300, a transcriptional
coactivator, may enhance AR-mediated transcription,
while TMPRSS2, often involved in gene fusions like
TMPRSS2-ERG, can drive oncogenic processes. Their
simultaneous up-regulation indicates robust AR pathway
activation, a hallmark of aggressive PCa.

Understanding the interplay between p300 and
TMPRSS2 provides deeper mechanistic insights into how
AR signaling promotes tumorigenesis. p300 can acetylate
the AR, enhancing its activity, whereas TMPRSS2
expression, regulated by AR, can facilitate gene fusions
that contribute to cancer progression. This relationship
underscores the collaborative roles of p300 and TMPRSS2
in facilitating AR-driven oncogenic transcriptional
programs.

Conclusion

In conclusion, the combined increase in p300 and
TMPRSS2 expression levels could serve as a powerful
prognostic marker. Their interrelated expression may
indicate a more aggressive tumor phenotype and poorer
prognosis, aiding in the stratification of patients for more
tailored therapeutic approaches. Given their roles in the
AR pathway, both p300 and TMPRSS2 can be considered
as attractive therapeutic targets. Inhibiting p300 could
disrupt AR signaling and reduce TMPRSS2 expression,
potentially mitigating the oncogenic effects mediated by
this pathway. This dual targeting approach could lead to
the development of more effective treatment strategies,
particularly for patients with AR-driven PCa.

The interrelationship between p300 and TMPRSS2
suggests they could be part of a biomarker panel for
monitoring AR pathway activation. This could help in early
diagnosis, assessing disease progression, and evaluating
treatment responses, enhancing clinical management of PCa.
In summary, the correlation between p300 and TMPRSS2
expression underscores their critical roles in the AR
pathway, providing valuable insights into PCa pathogenesis,
prognosis, and potential therapeutic interventions.
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