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Expression levels of heat shock protein 27 and
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cancer correlate with Gleason score sum and
pathologic stage
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Purpose: Heat shock protein (HSP) 27 protects the cell by controlling apoptosis and immune reactions, and c-FLIP (cellular-FLICE
inhibitory protein) inhibits apoptosis by inhibiting caspase-8 activity. We investigated the relationship of HSP27 and c-FLIP expres-
sion to prostate-specific antigen, Gleason score sum (GSS), and pathologic stage.

Materials and Methods: Samples from 163 patients between May 2004 and April 2010 were analyzed: 83 from patients that had
underwent a radical prostatectomy, and 80 from those that underwent transurethral resection of the prostate to alleviate urinary
symptoms from benign prostate hyperplasia. c-FLIP and HSP27 expression were observed by immunohistochemistry staining.
Samples with less than 5% expression-positive cells were scored as 1, with 5%-50% were scored as 2, and with more than 50%
were scored as 3. Local reactions were identified as 0.5 and evaluated.

Results: Both the presence of HSP27 within the tumor and the number of cancer cells positive for HSP27 were significantly cor-
related to GSS and pathologic stage (p<0.001, p=0.001, p<0.001, p<0.001). The same was true for c-FLIP expression (p<0.001). GSS
was more highly correlated to HSP27 expression than to c-FLIP expression (r=0.814 for HSP27, r=0.776 for c-FLIP), as was patho-
logic stage (r=0.592 for HSP27, r=0.554 for c-FLIP).

Conclusions: In prostate cancer, higher GSS and a more advanced pathologic stage were associated with a higher likelihood of
having a HSP27-positive tumor and more HSP27-positive tumor cells. HSP27 expression was correlated with GSS and prostate can-
cer stage. A more advanced pathologic stage corresponded to a higher likelihood of having a c-FLIP-positive tumor and more c-
FLIP-positive tumor cells. HSP27 expression had a higher correlation with prostate cancer stage and GSS than c-FLIP expression did.
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INTRODUCTION

Prostate cancer is increasingly prevalent in Korea, where
the Western lifestyle prevails. A study of the relationship
between the pathologic stages of prostate cancer and the
Gleason score sum (GSS) is important for refining prostate
cancer diagnosis and treatment.

Among the antiapoptotic factors, bcl-2, clusterin, heat
shock protein (HSP) 27, cellular-FLICE inhibitory protein
(c-FLIP), and glucose-related protein 78 (GRP78) have been
most extensively studied. Expression of HSP27 plays an
important role in prostate cancer [1] HSP assists the folding,
activation, trafficking, and transcriptional activities of most
steroid receptors, including the androgen receptor (AR).
HSP27 also plays important roles in apoptosis signaling
related to caspase 3. HSP27 interrupts the cytochrome c
secretion of thread granules in the procaspase 9 pathway. It
also acts on cytochrome ¢ or procaspase 3 to inhibit apopto-
some formation and apoptosis [2] One study demonstrated
that HSP expression inhibits apoptosis, and other studies
have found that HSP27 is related to the acquisition of
hormone resistance in the Lymph node of prostate cancer
cell line, a type of prostate cancer [3] ¢-FLIP, an important
protein in prostate cancer, inhibits apoptosis mediated by
Fas within death-inducing signal complexes by inhibiting
caspase-8 activity [4] c-FLIP is not expressed in normal
bladder cells, and higher c-FLIP expression is associated
with a more advanced disease stage [5] In addition, c-FLIP
expression increases in stomach and gallbladder cancers [6]

Dual silencing decreases proliferation and enhances
apoptosis of cancer cells in the laboratory and is technically
feasible [7] Because HSP27, one of the small Hsps, inhibits
key effectors of the apoptotic pathway at the pre- and
postmitochondria levels and because ¢-FLIP is regarded as a
new therapeutic target for relevant cancers, we investigated
these two factors to quantify their relationship with GSS
and pathologic state [8,9] In prostate cancer, HSP27 is
correlated with pathologic stage, Gleason score, lymph node
metastasis, shorter the time until biochemical recurrence
(BCR), and poor clinical outcome [10,11].

Previous studies report separate correlations for HSP27
expression and c-FLIP expression to clinical features in
cancers, including prostate cancer [1,4]. However, there
is little knowledge about the impact of simultaneous
expression of these two proteins with the levels of
correlation. According to a recent study by Kim et al. [12],
the AR is correlated with increased expression of cancer-
related survival markers, such as HSP27, GRP78, clusterin,
and c¢-FLIP, in prostate cancer. Those authors used androgen-
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sensitive human prostate cancer cells derived from a lymph
node metastasis.

¢-FLIP directly participates in c-Jun N-terminal protein
kinase (JNK) activation, a key activity that regulates
cellular events, through Mitogen-activated protein kinase
kinase 7 (MKKY7) in a tumor necrosis factor-a-dependent
manner. The interaction of c¢-FLIPL (the long form of
¢-FLIP) with MKK7 might selectively suppress JNK
activation [13]. HSP27 increases tumor activation though
upstream serial signaling with MKK4 (MEK4), which could
result in HSP27-mediated increases in invasion with the
phosphorylation of HSP27 [14,15] Considering the emerging
evidence about the functional role of MKK-4, MKK-6, and
MKXK-7 in prostate cancer [16] and the fact that we could not
assay the direct relationship of MKK with prostate cancer,
we designed a pioneer experiment with HSP27 and c-FLIP
that could hint at its role.

Moreover, there is little knowledge about how the simu-
Itaneous expression of HSP27 and c¢-FLIP relates to clinical
variables. We used an immunohistochemical method to
identify correlations between HSP27 and c¢-FLIP expression
with GSS and pathologic stage by analyzing tissues obtained
after prostate cancer surgery.

MATERIALS AND METHODS

1. Materials

This study included 163 patients diagnosed with prostate
cancer and benign prostate hyperplasia (BPH). Between May
2004 and April 2010, 83 patients had a radical prostatectomy
(n=81) and transurethral resection (n=2) who could not
under gone prostatectomy. As a control, we used samples
from 80 patients who had undergone transurethral resection
of the prostate to alleviate urinary symptoms from BPH.
Patient age, tumor stage, tumor GSS, presence or absence of
lymph node metastasis, and presence or absence of distant
organ metastasis were investigated. Pathologic stages were
classified according to the clinical TNM stages, revised in
2002.

2. Immunohistochemistry

After the tissues were obtained from surgery or biopsy,
they were fixed in 10% neutral buffer formalin and serial
sections of 5 pym in thickness were embedded in paraffin.
These serial sections were attached to slides, dried, and then
processed through deparaffin and hydrous procedures. The
paraffin-embedded samples were then treated with 3%
hydrogen peroxide for 10 minutes to prevent peroxidase
activation. These were heated for 10 minutes in a pressure
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apparatus containing 10mM citrate buffer (pH 6.0). After
cleaning three times for 2 minutes with phosphate-buffered
saline (PBS) to prevent abnormal binding of the background,
they were pretreated with blocking solution for 10 minutes.
A mouse monoclonal antibody to HSP27 was purchased
from Leica Microsystems (NCL-HSP27 Leica Microsystems
Newcastle Ltd.,, Newcastle Upon Tyne, UK). For c-FLIP
immunohistochemistry, polyclonal anti-c-FLIP antibody (1:50
dilution; Enzo Life Sciences, Philadelphia, PA, USA) was
used.

After adding the primary antibodies to HSP27 and
¢-FLIP, samples were treated for 1 hour at room temperature
and then cleaned with Tris buffer. Samples were treated
with biotinylated secondary antibody and streptavidin-HRP
conjugate (Dako LSAB Kit, K0675, Carpinteria, CA, USA)
for 10 minutes each and then cleaned with Tris buffer.
3.3-diaminobenzidine (Sigma Chemical, St. Louis, MO, USA)
color fixing and Mayer’s hematoxylin contra staining were
performed. Slides were stained on an automated immuno-
stainer (DakoCytomation, Glostrup, Denmark). As a negative
control, the primary antibody was omitted and replaced with
PBS. The immunohistochemical staining results of HSP27
and c¢-FLIP demonstrated the expression pattern in tumor
cell cytosol. If a local reaction abnormality took place, it was
judged as positive, and positive cell numbers were counted
under X100 magnification microscopy [17]. And the slides
were scored by single pathologist. After the procedure was
repeated three times to compute an average, the results were
analyzed by counting positive expression levels. Positive cell
numbers below 5% were denoted as +1, between 5%—50%
as +2, and above 50% as +3; this scale is referred to as the
reaction score. Local reactions were denoted as +05.

3. Ethics statement
The Institutional Review Board of Eulji University
Hospital approved this study (IRB No. EMC 15-56).

4. Statistical analysis

The chi-square test was used to analyze HSP27- and
¢-FLIP-positive reaction rates, GSS, and pathologic stage
in prostate cancer cells. Analysis of variance was used for
correlation analysis of the average reaction scores of HSP27
and c-FLIP, GSS, and pathologic stages. A Duncan test
was used to compare multiple groups. Chi-square test was
used to analyze the correlation between HSP27 and c-FLIP
expression, GSS, and pathologic stage. Logistic regression
analyses were performed to analyze the association of each
clinical variable with expression of HSP27 and c¢-FLIP. The
statistical software program PASW Statistics ver. 180 (SPSS
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Inc, Chicago, IL, USA) was used for statistical analysis.

RESULTS

The average patient age was 69.58+7.52, body mass
index (BMI) was 264+654 kg/m® and prostate volume was
42.23+754 mL. Two cases (241%) were stage T1, 44 cases
(563.01%) were T2, 26 cases (31.33%) were T3, and 11 cases
(1325%) were T4. For the GSS, three cases (361%) had a GSS
of 4 points, four cases (4.82%) had a GSS of 5 points, eight
cases (9.64%) had a GSS of 6 points, 25 cases (30.12%) had
a GSS of 7 points, 16 cases (19.28%) had a GSS of 8 points,
and 24 cases (2892%) had a GSS of 9 points. Lymph node
metastasis was observed in nine cases (10.84%), and remote
metastasis was observed in two cases (241%) (Table 1).

The group of BPH had 67.48+6.72 in age, BMI was
272+7.01 kg/m® and prostate volume was 5147+859 mL.
Immunohistochemistry of C-FLIP and HSP27 were negative
in BPH group.

There was no HSP27 positive reaction in three cases with
a GSS of 4 points, in one case with a GSS of five points (256%),
in one case with a GSS of six points (125%), in 15 cases with
a GSS of seven points (60%), and in all 16 cases with a GSS
of eight points. However, 23 of 24 cases with a GSS of nine
points (95.83%) and all three cases with a GSS of 10 points
had HSP27-positive reactions (p<0.001). Positive reactions
were observed in one of two stage T1 cases (50%), 25 out of

Table 1. Patient characteristics in the prostate cancer cell group (n=83)

Variable Value

Age (y) 69.7+6.5
Gleason score sum

<6 8(9.64)

7 25(30.12)

=8 16(19.28)
T stage

<T2 44 (53.01)

T3 26(31.33)

T4 11(13.25)
Preoperative PSA (ng/mL) 16.5+7.2
Lymph node metastasis

Yes 9(10.84)

No 74 (89.16)
Distant metastasis

Yes 2(241)

No 81(97.59)

Values are presented as meanzstandard deviation or number (%).
Control group: benign prostatic hyperplasia cell (n=80). Castration-
resistant prostate cancer excluded from this study.

PSA, prostate-specific antigen.
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44 T2 cases (56.82%), 23 out of 26 T3 cases (8846%), and 10
out of 11 T4 cases (1325%) (p=0.001) (Fig. 1).

A c-FLIP-positive reaction was not observed in three
cases with a GSS of 4 points and in four cases with a GSS of
5 points. It was observed in three out of eight cases (375%)
with a GSS of 6 points, 22 out of 25 cases (88%) with a GSS
of 7 points, 15 out of 16 cases (93.75%) with a GSS of 8 points,
all 24 cases with a GSS of 9 points, and all three cases with
a GSS of 10 points (p<0.001) (Fig. 2). Overall, reactions were
observed in one of two T1 cases (50%), 29 out of 44 T2 cases
(6591%), all 26 T3 cases, and all 11 T4 cases (p<0.001) (Table 2).

The averages in each HSP27 reaction range were 025, 013,
082, 213, 2775, and 3 with a GSS of 4, 5,6, 7, 8, 9, and 10 points,
respectively (p<0.001), and 1, 101, 215, and 264 in stages T1,
T2, T3, and T4 (p<0.001), respectively (Table 3).

In a multiple group post hoc comparison, the average
HSP27 reaction score increased in proportion to GSS between
4 and 10 points. It also increased from stage T1 through T4.
HSP27 was expressed in all nine cases with lymph node

KJU

metastasis and 26 of 74 cases (53%) without lymph node
metastasis. There was a statistically significant relationship
between lymph node metastasis and the expression
pattern of HSP27 (p<0.001). All patients with remote organ
metastasis had HSP27 positive reactions. HSP27 expression
was not observed in the BPH tissue selected as the control
group. There was no correlation between the proportion of
HSP27 positive reactions or reaction score to age. In logistic
regression, HSP 27 expression was related with prostate
volume, PSA level, biopsy Gleason score and percentage of
maximum core involvement (Table 4).

The averages in each ¢-FLIP reaction range were 0, 0,
063, 1.08, 144, 233, and 3 with a GSS of 4, 5, 6,7, 8,9, and 10
points (p<0.001), respectively, and 1, 095, 192, and 236 with
stages T1, T2, T3, and T4 (p<0.001), respectively (Table 3).
In multiple group post hoc comparison, the c-FLIP average
reaction score increased in proportion to GSS between a
GSS of 4 and 10 points. It also increased with stage from
T1 through T4. ¢:FLIP was expressed in all nine cases with

T

Fig. 1. HSP27expression in prostate tissues (immunohistochemical stain, x100). (A) HSP27 negative, 0; (B) HSP27<5%, +1; (C) HSP27 5%-50%, +2;

(D) HSP27>50%, +3. HSP, heat shock protein.
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Fig. 2. c-FLIP expression in prostate tissues (immunohistochemical stain, x100). (A) c-FLIP negative, 0; (B) c-FLIP reaction<5%, +1; (C) c-FLIP
5%-50%, +2; (D) c-FLIP>50%, +3. c-FLIP, cellular-FLICE inhibitory protein.

Table 2. HSP27 and c-FLIP expression patterns according to Gleason score sum and pathologic stage

Variable No. of patients " HSP27 = p-value " CFLIP = p-value

Gleason score sum <0.001 <0.001

<6 8/83 (9.64) 1(12.5) 7 (87.5) 3(37.5) 5(62.5)

7 25/83(30.12) 15 (60) 10 (40) 22 (88) 3(12)

>8 16/83 (19.28) 16 (100) 0(0) 15(93.75) 1(6.25)
Tumor stage

<T2 44 (53.01) 25 (56.82) 19 (43.18) 29 (65.91) 15 (34.09)

T3 26(31.33) 23 (88.46) 3(11.54) 26 (100) 0(0)

T4 11(13.25) 10(90.91) 1(9.09) 11(100) 0(0)

Values are presented as number (%).
HSP27, heat shock protein 27; c-FLIP, cellular-FLICE-like inhibitory protein.
Chi-square test.

lymph node metastasis and 26 of 74 cases (563%) without  metastasis had c¢-FLIP-positive reactions. c-FLIP expression
lymph node metastasis. There was a statistically significant  was not observed in the BPH tissue selected as the control
relationship between lymph node metastasis and ¢-FLIP  group. There was no significant relationship between the
expression pattern (p<0001). All patients with remote organ  proportion of ¢-FLIP positive reactions or reaction score to
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Table 3. Averages of HSP27 andc-FLIP expression according to Gleason score and pathologic stage (n=83)

Variable No. of patients Average of HSP27 p-value Average of c-FLIP p-value
Gleason score sum <0.001 <0.001

<6 8(9.64) 0.13 0.63

7 25(30.12) 0.82 1.08

>8 16 (19.28) 2.13 1.44

Tumor stage

<T2 44 (53.01) 1.01 0.95

T3 26 (31.33) 2.15 1.92

T4 11(13.25) 2.64 2.36
Values are presented as number (%).
HSP27, heat shock protein 27; c-FLIP, cellular-FLICE-like inhibitory protein.
Analysis of variance.
Table 4. Logistic regression analysis of expression HSP27

. Univariate analysis Multivariate analysis
Variable
OR 95% Cl p-value OR 95% Cl p-value
Age 1.003 0.971-1.036 0.853 1.022 0.985-1.059 0.245
Body mass index 1.052 0.972-1.139 0.206 1.073 0.981-1.173 0.122
Prostate volume 0.977 0.960-0.995 0.010 0.979 0.960-0.998 0.031
Prostate-specific antigen 1.154 1.077-1.236 <0.001 1.146 1.065-1.234 <0.001
Clinical stage 1.484 0.931-2.366 0.097 1.345 0.821-2.203 0.239
Biopsy Gleason score 2.615 1.694-4.036 <0.001 1.769 1.097-2.853 0.019
Percentage of positive core number 1.034 1.018-1.050 <0.001 1.000 0.981-1.020 0.964
Percentage of maximum core involvement 1.034 1.024-1.045 <0.001 1.027 1.015-1.039 <0.001
HSP27, heat shock protein 27; OR, odds ratio; Cl, confidence interval.
Table 5. Logistic regression analysis of expression c-FLIP
. Univariate analysis Multivariate analysis
Variable
OR 95% Cl p-value OR 95% Cl p-value

Age 0.982 0.718-1.025 0.891 0.892 0.732-0.902 0.425
Body mass index 1.052 0.972-1.139 0.453 1.071 0.991-1.095 0.212
Prostate volume 0.858 0.960-1.095 0.050 0.729 0.609-1.091 0.051
Prostate-specific antigen 1.154 1.077-1.236 <0.001 1.146 1.065-1.234 <0.001
Clinical stage 2.207 1.059-4.601 0.351 1.348 0.582-3.122 0.486
Biopsy Gleason score 2.512 1.987-3.051 <0.001 1.802 1.097-2.877 0.031
Percentage of positive core number 1.198 0.741-2.765 <0.001 1.024 0.619-1.967 0.021
Percentage of maximum core involvement 1.055 0.578-2.656 <0.001 1.027 1.015-1.039 0.001
c-FLIP, cellular-FLICE-like inhibitory protein; OR, odds ratio; Cl, confidence interval.
age. In logistic regression, ¢:FLIP expression was also related  DISCUSSION

with prostate volume, PSA level, biopsy Gleason score and
percentage of maximum core involvement (Table 5).

The association between HSP27, c-FLIP, and GSS was
shown significant difference (p<0.001). The association
between HSP27, ¢-FLIP, and pathologic stage was also
observed statistically significant difference (p=0.003) (Tables
6,7).

510 www.kjurology.org

An important protein in cell biology, HSP was well
preserved during evolution. Its production is initiated
by various stressful stimuli including heat, ultraviolet
irradiation, heavy metals, infection, inflammation, hypoxia,
tissue damage, and tumors. HSP27 controls dynamic
changes in actin and apoptosis. HSP27 reacts to the
cytochrome c¢/Apaf-1/dATP complex in the procaspase 9
pathway and partially inhibits connectivity between Fas,
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Table 6. Association between HSP27, c-FLIP expression and Gleason score sum, pathologic stage

Variable HSP27 (+)/c-FLIP (+)  HSP 27 (+)/c-FLIP (=)  HSP27 (-)/c-FLIP (+)  HSP 27 (-)/c-FLIP (-) p-value
Gleason score sum
<6 1(12.5) 0(0) 2(25) 5(62.5)
7 10 (40) 5(20) 7(28) 3(12) <0.001
>8 15(93.8) 1(6.3) (0) 0(0)
Pathologic stage
<T2 20 (45.5) 5(11.4) 9(20.5) 10(22.7)
T3 23(88.5) 0(0) 11.5) 0(0) 0.003
T4 10(90.9) 0(0) 1(9.1) (0)
Values are presented as number (%).
HSP27, heat shock protein 27; c-FLIP, cellular-FLICE-like inhibitory protein.
Chi-square test.
Table 7. Logistic regression analysis of expression HSP 27 and c-FLIP
i Univariate analysis Multivariate analysis
Variable
HR 95% Cl p-value HR 95% Cl p-value
HSP27
Pathologic stage 1.052 0.972-1.139 0.206 1.073 0.981-1.173 0.122
Pathologic Gleason score 1.072 0.960-1.231 0.053 1.201 0.960-1.501 0.922
Extracapsular extension 1.815 1.077-2.536 <0.001 1.645 1.065-2.234 <0.001
Seminal vesicle invasion 1.715 1.077-2.036 0.010 1.345 1.065-1.234 0.053
c-FLIP
Pathologic stage 1.484 0.931-2.366 0.097 1.345 0.821-2.203 0.239
Pathologic Gleason score 1.615 1.325-2.034 0.057 1.224 0.971-1.853 0.734
Extracapsular extension 2,615 1.694-4.036 <0.001 1.752 1.621-2.020 0.040
Seminal vesicle invasion 1.034 1.024-1.045 0.015 1.027 1.015-1.039 0.051

HSP27, heat shock protein 27; c-FLIP, cellular-FLICE-like inhibitory protein; HR, hazard ratio; Cl, confidence interval.

Askl, and daxx proteins [18] In addition, HSP27 inhibits
cytochrome c secretion in thread granules of the procaspase
9 pathway. HSP27 also inhibits caspase 3 activation and
apoptosome formation by reacting to cytochrome c¢ and
procaspase 3 [19]. In this study, HSP27 responded strongly to
immunohistochemical staining in prostate cancer cell lines.

HSP initiates danger signals by reacting to antigenic
chaperone peptides in tumor cells and by inducing immune
reactions that protect tumor cells, as evidenced by formation
of HSP-peptide complexes from isolated dead tumor cells by
antigen-presenting cells. Additionally, HSP aids in cytotoxic
T-lymphocyte recognition by improving the ability to treat
and transmit antigens in tumor cells [20] Based on this, it is
understood that HSP27 is expressed in prostate cancer cell
lines. In this study, HSP27 expression differed depending on
GSS and pathologic stage.

Miyake et al. [21] reported that while HSP27, HSP70, and
HSP90 were present in prostate cancer cells, only expression
of HSP27 was significantly correlated with Gleason score
and pathologic stage. They also reported that HSP27
expression 1s useful predictor of BCR in prostate cancer.

Korean J Urol 2015;56:505-514.

Similar to previous studies, this study also demonstrated the
relationship between HSP27 with GSS and pathologic stage.
HSP27 was more highly correlated than ¢-FLIP with GSS
and pathologic stage.

Rocchi et al. [3] reported that the increase in HSP27
protected cells from hormone-refractory prostate cancer
development after hormone treatment. They also reported
that HSP27 played a role in controlling apoptosis.
Teimourian et al. [22] reported that viability significantly
decreased in prostate cancer cell lines after 72 hours of
irradiation and had decreased HSP27 expression compared
to that of other prostate cancer cell lines. In the present
study, HSP27 was expressed in prostate cancer. Higher
HSP27 expression was correlated with higher GSS and more
advanced pathologic stage.

Day et al. [8] observed c-FLIP knockdown in Michigan
cancer foundation-7 breast cancer cells, reporting that the
knockdown of ¢-FLIP with siRNA transfection triggered
spontaneous apoptosis and induced FAS-associated death
domain-mediated and D related-5-mediated apoptosis. They
assessed c-FLIPL, not ¢-FLIPS, as having a key role in
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preventing spontaneous death signaling and suggested
¢-FLIPL as a therapeutic target for breast cancer [23].
Similarly, on colorectal cancer cells, Longley et al. [24]
reported that siRNA targeting c-FLIPL synergistically
enhanced chemotherapy-induced apoptosis.

Survival markers including HSP27 and ¢-FLIP could be
important for clarifying the relationship of JNK activation
with apoptosis in prostate cancer. In our study, HSP27
expression was correlated with GSS and prostate cancer
stage. More advanced pathologic stages corresponded to a
higher incidence of ¢-FLIP presence and expression.

¢-FLIP is critical to prostate cancer progression because
it inhibits apoptosis mediated by caspase-8 [25]. In this
study, c-FLIP was correlated with GSS and pathologic stage,
indicating that the level of c-FLIP expression plays a major
role in cancer progress.

Activated cytoplasm is required for tumor cell survival,
and ¢-FLIP plays an important role in inhibiting apoptosis.
In prostate cell cytoplasm, the level of c-FLIP expression
is correlated to proliferation and infiltration in vitro [26].
¢-FLIP contributes to the resistance of metastatic prostate
cancer cells to docetaxel, tumor necrosis factor-related
apoptosis-inducing ligand, and oxaliplatin. This indicates
that c-FLIP has potential value as a resistance marker
during medical treatment for metastatic prostate cancer [27]
Overexpression of ¢-FLIP is one feature of prostate cancer
cells. In nude mice, ¢-FLIP causes androgen-independent
growth of prostate cancer cells [28] In this study, ¢-FLIP was
expressed in prostate cellular tissues. Higher levels of c-FLIP
expression were associated with higher GSS and more
advanced pathologic stage.

In both HSP27 and ¢-FLIP, higher expression scores were
associated with higher GSS and more advanced pathologic
stage. However, expression of the two proteins was not
uniform in the same cell lines. Compared to c¢-FLIP, HSP27
had a higher correlation with pathologic stage and GSS.
Patients who could not undergo radical prostatectomy,
including those with hormone-refractory prostate cancer,
had higher HSP27 and c-FLIP expression because these
patients underwent transurethral prostatectomy to alleviate
urinary symptoms. These results predict that this group
had a higher GSS and more advanced pathologic stage than
other cases.

In addition to HSP27 and c-FLIP, there are many
proteins related to prostate cancer, including Ki-67, p53,
AR, matrix metalloproteinase (MMP)-2, MMP-9, vascular
endothelial growth factor, Aurora-A, Bcl-2, clusterin, HSP70,
and HSP90 [29]. Studies have investigated Src tyrosine
kinase and its relationship to hormone-refractory prostate
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cancer progression and bone metastasis, as well as signal
transducer and activator of transcription 5A kinase and its
relationship to hormone-refractory progression. Other factors
have also been studied and reported [27,30] In the present
study, two factors were selected as the most appropriate
factors, considering our focus on the correlation between
GSS, pathologic stage, and expressed proteins. Unlike other
studies, this study investigated two factors at the same
time to evaluate the correlations of HSP27 and c-FLIP
expression to GSS and pathologic stage in prostate cancer.
Additionally, this study investigated the correlation between
the expression levels of the two proteins.

However, there were limitations in verifying the corre-
lation of HSP27 and c-FLIP expression to pathologic factors
due to the small number of subjects. Moreover, we could not
verify the direct relationship between the MKK series and
prostate cancer activity.

And additional limitation was that there were no foll-
ow-up results including BCR. Further study is needed to
have follow up and results and define the correlation of
previously reported factors and their associations with GSS
and pathologic stage.

Therefore, an additional large-scale study is necessary
to investigate the correlation between HSP27, c-FLIP, and
prostate cancer. Large-scale and comparative studies on
other factors would also be useful.

CONCLUSIONS

Higher GSS and more advanced pathologic stage
were associated with higher levels of HSP27 and c-FLIP
expression. The expression of HSP27 and c¢-FLIP was
correlated to GSS and pathologic stage in prostate cancer.
HSP27 and ¢-FLIP expression were shown significant related
with Gleason sum and pathologic stage at the same time.
We recommend a future study about the role of HSP27 and
¢-FLIP in the initiation, development, and immune control
of hormone-refractory prostate cancer.
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