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Amag: Bu calismada amacimiz, prostat kanserinde (PCa) sentromer H protein (CENPH) gen ekspresyon
duzeylerinin degisip degismedigini belirlemektir.

Hastalar ve Yontem: Calismada 40 primer prostat kanserli hastanin prostat doku 6rnegi kullanildi. Bu
nedenle, prostat kanseri teshisi konmus hastalardan gikarilan toplam parafine gdmill prostat dokularinda
CENPH geninin transkripsiyonel analizi gercgeklestirildi. Ekspresyon analizleri, ayni hastanin prostat
dokusundaki timéral ve timdral olmayan alanlardaki ekspresyonlarin karsilastiriilmasindan elde edildi.
Ayri RNA izolasyonu yapildi. Sonraki qRT-PZR analizleri li¢ kez tekrarlandi ve elde edilen veriler Gizerinde
Ct degerlerinin kalite kontrolleri yapildi. Housekeeping geni GAPDH ve hedef gen CENPH'in Ct degerleri
doku (tumor ve normal) ve teknik tekrar gruplarinda karsilastirildi.

Bulgular: Prostat kanserinde timoér ve normal doku Ornekleri arasinda CENPH ekspresyonunda
istatistiksel olarak anlaml bir fark yoktu. Ayrica 6lim nedenleri arastirilirken hastalarin higbirinde PCa'
ya bagl 6lum saptanmadi.

Sonug: Calismamizda, CENPH gen ekspresyon anomalilerinde prostat kanseri timérogenezi ile herhangi
bir iliski bulamadik. Bununla birlikte, ylilksek CENPH gen ekspresyonuna sahip bazi kanserler (kiguk
hicreli olmayan akciger kanseri, kolon kanseri vb.), timor invazyonu, kéti prognoz ve ilag direnci ile
iliskilidir. CENPH gen ekspresyonu ve prostat kanseri Uzerindeki etkisi hakkinda daha fazla galismaya
ihtiyac vardir.

Anahtar Kelimeler: Prostat kanseri, sentromer H protein, kinetochore protein, sentromer kinetochore,
sentromer proteini

Abstract

Aim: In the present study, the aim is to determine whether centromere protein H (CENPH) gene expression
levels change in prostate carcinoma (PCa).

Patients and Methods: Prostate tissue sample of 40 patients with primary prostate cancer was used in the
study. Hence, transcriptional analysis of the CENPH gene was conducted in the total paraffin embedded
prostate tissues extracted from patients diagnosed with prostate cancer. The expression analyses were
obtained from the comparison of the expressions within the tumoral and non-tumoral areas in the prostate
tissue of the same patient.

Results: Separate RNA isolation was performed. Subsequent qRT-PCR analyzes were repeated three
times and quality controls of the Ct values were performed on the obtained data. The Ct values of the
expression of the housekeeping gene GAPDH and the target gene CENPH gene were compared in tissue
(tumor and normal) and technical repeat groups. There was no statistically significant difference in
CENPH gene expression between tumor and normal tissue specimens in prostate cancer. Moreover, on
investigating the causes of death, in none of the patients PCa related death was determined.
Conclusion: In our study, we could not find any relationship with prostate cancer tumorogenesis in
CENPH gene expression anomalies. However, some cancers (non-small cell lung cancer, colon cancer,
etc) with high CENPH gene expression are associated with tumor aggressiveness, poor prognosis and
drug resistance. More studies are needed on CENPH gene expression and its effect on prostate cancer.

Key words: Prostate cancer, centromere protein H, kinetochore protein, centromere kinetochore,
centromere protein
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INTRODUCTION

Prostate cancer (PCa) is the most common cancer
in developed countries, especially in the western
world, and has a significant share in cancer deaths
(1-3). While these cancers are rarely seen before the
age of 40-50 years, the incidence increases with age,
and evidence of latent disease in approximately %
of male over 80 years is shown in the autopsies (3).
It is the most common cancer diagnosed after skin
cancer in USA and the risk of a man have PCa from
birth to death was reported to be 15.3% (1/7). This
rate is 7.6% (1/13) for lung cancer (4). Approximately
233,000 new cases of PCa are expected in the USA
in 2014, 27% of all expected cancers (4). In addition,
280.000 deaths are expected in 2015, 350.000 new
cases in 2025, and in the year 2030 70.000 PCa
deaths are expected (3). These figures show how
PCa is an important health problem for an aging
male. The incidence and mortality rate of PCa varies
between different geographical areas. But, the natural
course of PCa and the factors that affect it have not
been fully elucidated. So, prognostic parameters are
used to predict the natural course of the disease.

The most important prognostic parameters in
organ limited disease are; Gleason score, capsule
invasion, PSA, tumor progression and aneuploidy
(2). Changes in the molecular basis of the neoplastic
genome have been successfully associated with
prognostic parameters such as risk of recurrence,
treatment response, diseased or disease-free survival
of various malignancies such as breast and lung
carcinomas, gliomas and chronic leukemia in recent
years. Molecular prognostic markers that can be used
for these purposes in the prostate adenocarcinoma
and intensive studies continue to determine the
physiological processes that can be targeted for
patient-specific therapy (5). The aim of our study is to
determine the expression level of centromere protein
H (CENPH) gene in prostate carcinoma.

PATIENTS AND METHODS
Creation of Patient Groups and Collection of
Tissue Samples

A paraffin-blocked prostate tissue sample of 40
patients with primary PCa was used in the study.
However, 9 tissue materials with high Gleason scores
were later removed from 3 tissue materials because
RNA was not isolated because the normal prostate
tissue area was too closely related to the tumor tissue
area removed from work. Evaluation Board's approval
document dated June 30, 2010 and numbered
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2010/091 is included in the study (Table 1).

The materials of the cases consisted of paraffin
blocks which were followed by routine pathological
procedure. According to the expert pathologist's
assessment, 4 or 5 sections were taken from the area
which is thought to belong to normal and abnormal
tissues, which is believed to be the best of both
tumors, separately from the pathology material was
removed. Thus, sections of tumors taken from non-
tumor/normal tissue areas formed the control group
of cases. The ages of the cases ranged from 50 to
89 and 21 of them were alive and 7 of them lost their
lives. The cause of death in none of the deaths was
related to PCa.

RNA Isolation from Parafine Embedded Tissue

As a first step according to the EZ-RNA Total RNA
Isolation Kit from the samples, removal of the wax
was carried out. 1ml of xylol was placed in the tube
containing the tissue sections, rinsed and allowed to
stand at 70°C for 30 minutes. Centrifuged for 2 minutes
at 5000 rpm at 20°C, supernatant was discarded. 750
ul of xylol was added to the pellet, vortexed, and this
was left at 55°C for 30 minutes. It was centrifuged at
5000 rpm for 2 minutes at 20°C and the supernatant

Table 1. Patient Gleason Scores, Age and Vital Data

Number Age GS Survive (*)
1 67 3+4 +
2 60 3+3 +
3 73 3+3 -
4 64 3+4 +
5 76 4+5 -
6 72 3+5 -
7 78 3+3 +
8 76 3+5 +
9 78 4+3 +
11 89 2+3 -
12 71 3+3 +
14 83 3+3 +
15 50 3+3 +
19 68 3+3 +
20 57 3+3 +
21 69 5+4 +
22 71 3+2 +
23 64 3+4 +
24 74 3+4 -
26 59 3+3 +
30 84 3+3 +
33 59 4+3 +
34 69 3+3 +
36 77 4+4 -
37 78 5+4 +
38 66 3+3 +
39 77 3+3 -
40 73 3+3 +

(*) : (+) In life, (-) Dead
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above was discarded. 1 ml of dH,O was placed on
the pellet and allowed to stand at 55°C for 5 minutes.
Centrifuged at 10,000 rpm for 5 minutes at 20°C and
the supernatant above was discarded. 1ml of dH,O
was placed on the pellet and allowed to stand at 55°C
for 2 minutes. Centrifuged at 10,000 rpm for 5 minutes
at 20°C and the supernatant above was discarded.
1ml of dH,O was added to the pellet and centrifuged
at 10,000 rpm for 5 minutes at 20°C without being
allowed to incubate. The supernatant above was
discarded. In this way the paraffin was removed
from the tissue. For preparation of Solution A 1.25ml
(1250ul) of nuclease-free sterile water was diluated
to 70mg of the solution. The enzyme was completely
dissolved by gentle shaking. The reconstituted enzyme
was stored at -20°C. SNP RNA Isolation System was
used for RNA isolation and isolation was performed
according to the following procedure. 500yl solution
B on the pellet was vortexed by addition to 20pl of the
solution and the product was left to incubate overnight
at 45°C. After incubation, 500ul solution C was added
to the samples and vortexed.

This process was continued until a mixture of milk
color and consistency was obtained. Samples were
centrifuged at 20°C for 5 minutes at 10000 rpm.
After centrifugation, approximately 500ul of clear
supernatant was transferred to clean ependorf tubes.
Add 600uL Solution D onto the tube and gently shake
the tube and allow to sit for 1 hour in a dark place.
The supernatant above was centrifuged at 20°C for
10 minutes at 10,000 rpm. After the supernatant was
poured into Solution D, 50uL of Solution E was added.
It was vortexed and centrifuged at 20°C for 5 minutes
at 10000 rpm. After vortexing, the supernatant was
poured out and the mouths of the tubes were left to
dry for about 30-60 minutes at room temperature in a
clean place. 100yl PCR Grade water was placed on
the dried samples. Nanodropta measurements were
made and the RNA concentration was diluted to 1000
ng/ml and then stored at -80°C. After this step the
RNAs became ready for use.

Effect of Centromer H protein expression on prostate cancer

Expression Analysis with Real Time PCR (Real
Time Polymerase Chain Reaction)

One-Run RT-QPCR kit (trademark) was used for
real-time PCR. This kit is also a kit that allows both
cDNA synthesis and polymerase chain reaction to
occur in the same process without the need for cDNA
synthesis. Seperately, it contains M-MLV reverting
transcriptase to reduce RNAase activity during the
reverse transcription step. After cDONA synthesis, Hot-
start Taq DNA polymerase is activated at 95°C for 10
min. Glyceraldehyde 3-phosphate dehydrogenase
(GAPDH) gene was studied as a house-keeping gene
with CENPH gene for real-time PCR. The primers
and progenies used for these genes are as follows
(Table 2). FAM for the CENPH gene and JOE for
the GADPH gene were used in the reaction. During
the PCR phase of the study, the SNP One-RunRT-
QPCR kit was used. PCR mixes were prepared with
the quantities given below for each gene and sample.
CENPH Primer 1 (P1) 0.5 pmol, CENPH Primer 2 (P2)
0.5 mol, CENPH Prob 0.3 pmol, RT/Hot Start Top Mix
0.3 ml, PCR Grade Water 6 ml, RNA Example 1 &
quot; 8 ml, Total Volume 30 ml

For the samples in the CENPH region, 19 pL
gPCR Reaksiymic (including 0.2 uM each) dNTP and
2 uyM MgCI 2 were included. (3) 0.3 pmol CENP-H
probe, (4) 0.3 ul RT/Hot Start Taq enzyme mix (1) 0.5
pmol CENPH P, (2) 0.5 pmol CENP- and (5) 8
of isolated RNA. PCR Grade water was added, with
a total volume of 30 pL, mixed gently by pipetting.
For each sample in the GADPH region; 19 ul gPCR
Reaction Mix (dNTP and 2 mM MgCI, with 2 mM
each). (1) 0.5 pmol GADPH P 1, (2) 0.5 pmol GADPH
P 2, (3) 0.3 pmol GADPH Prob, (4) dNTP and 2 pp
MgCl 2,) 0.3 ul RT/Hot Start Taqg Enzyme Mix, and
(5) 8 pl Isolated RNA was prepared. PCR Grade
water was added, with a total volume of 30 pl, mixed
gently by pipetting. Evaluation of expression results:
The 2- (AACt) formulation was used to determine the
level of expression (6). The results were evaluated
by comparing the tumor tissue expression in folds.

Table 2. CENPH and Glyceraldehyde 3-phosphate dehydrogenase (GAPDH) Genes Primers and Probes

Gen Gen Bank No Primer Prob
CENPH NC_000005.10 P1:GAACCTTATTTTGGGG Farm_AGGATCCTGCCCTT
AGTAAAGTC AAGGAAATTGTTCTG

P2:GACAGACAAATGCACA

GAAGTATTC
GDPH NC_000012.12

GCTTAB

P1:TCCTGCACCACCAACT

Joe_ AGGTCATCCATGACAACTTTGGY
ATCG-BHQ

P2:CATCACRCCACAGYTT

YCCAGAG
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The 2- (AACt) value was calculated when the level
of expression was determined. Ct= number of cycles
in which the fluorescent signal crosses the threshold
value, 2- (AACt)= expression level in tumor tissue
indicates how many folds in normal tissue expression.

AACt= ACt(tumor)-ACt(normal)
ACt(tumor)= Ct(CENPH)-Ct(GAPDH)
ACt(normal)= Ct(CENPH)-Ct(GADPH)

As a result, for each case, a 2- (AACt) value was
calculated from the Ct value of both the tumor tissue
and the normal tissue, so that the expression in
the tumor tissue of each case was found to be the
number of folds in the normal tissue. For each case
and example, the real-time PCR phase was repeated
three times and the average of three runs was taken.
In the statistical analysis of qRT-PCR data, the Ct
values were compared in the tissue (tumor and
normal) and the technical repeat (repeat-1, -2 and
-3) groups. The data were normalized according to
the method described by Livak and Schmittengen
(6). The statistical analysis of the normalized data
in the control and tumor groups and the groups

Table 3. Results of qRT-PZR analyzes (Three Repeat)
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were analyzed in a factorial design pattern, and the
results were analyzed using the "Minimum Significant
Difference" (LSD) were used in all analyzes and
MINITAB version 14 and Genstat Release 7 software
were used (7).

RESULTS

A paraffin-blocked prostate tissue sample of 40
patients with primary PCa were used in the study.
Separate RNA isolation was performed from the
tissue samples of the tumor of the remaining 28
cases and tissue samples of the normal tissue without
tumor, and the samples were coded. Subsequent
gRT-PCR analyzes were repeated three times and
quality controls of the Ct values were performed on
the obtained data. The Ct values of the expression
of housekeeping gene GAPDH and the target gene
CENPH were compared in tissue (tumor and normal)
and technical repeat groups. GADPH Ct values were
significantly lower in tumor tissues (25.62+0.3182)
than control tissues (26.61+£0.3182) (P= 0.029). There
was no difference between groups and technical

GAPDH CENPH GAPDH CENPH

Normal Tumor Tumor
Technical Repeat Technical Repeat Technical Repeat Technical Repeat
1 2 3 1 2 3 1 2 3 1 2 3
26,75 26,92 26,8 25,97 25,89 25,8 24,9 25,06 25,02 24,96 25,35 25,81
28,9 28,91 28,82 27,04 27,07 26,76 27,34 26,91 26,87 25,96 26,23 25,93
28,34 28,28 28,19 27,76 28,7 28,89 28,38 28,43 24,82 29,45 29,6 29,82
23,13 22,83 22,9 22,08 21,92 22,42 21,98 23,76 22,28 23,73 22,69 23,58
28,99 29,25 29,56 27,4 27,4 27,72 24,68 23,33 24,92 24,47 24,58 24,46
27,44 27,34 27,39 27,48 27,55 27,43 27,78 27,72 27,9 27,91 27,26 27,3
26,83 26,73 26,24 26,88 24,11 27,54 23,25 23,68 23,93 26,81 27,27 27,29
27,01 27,29 27,19 25,83 25,33 24,36 29,86 29,82 29,71 29,67 29,6 29,85
26,06 26,1 26,09 22,65 23,84 25,75 21,67 21,66 21,73 26,36 26,72 26,99
23,54 23,49 23,97 25,79 25,6 25,38 23,38 20,63 21,56 24,67 24,66 23,42
21,96 24,04 23,92 25,33 24,96 26,21 23,47 22,38 22,19 28,02 26,63 28,92
28,06 28,18 28,17 26,35 25,19 26,29 27,42 27,67 27,65 27,67 27,54 27,96
26,74 26,92 26,97 23,72 23,49 24,49 25,89 26,12 26,06 24 1 23,95 23,87
28,74 28,43 28,27 25,41 25,56 27,39 23,59 24,49 24,66 28,95 29,35 29,01
32,31 32,06 31,86 29,96 25,59 29,11 21,86 23,05 22,96 24,94 25,41 25,39
31,03 30,71 31,28 31,5 31,48 31,63 30,82 30,89 30,66 28,96 29,21 28,94
24,17 23,89 23,88 24,15 24,43 23,38 25,563 25,24 26,24 29,71 29,61 29,83
31,43 31,15 31,39 26,65 28,72 27,58 26,99 27,42 30,91 29,95 30,18 30,95
25,3 24,9 25,01 24,52 24,55 25,61 23,1 23,43 23,18 27,85 27,65 27,74
24,99 24,2 24,63 21,96 19,69 21,8 24,22 24,46 24,23 22,69 23,68 23,11
23,87 23,76 23,59 21,32 20,93 21,88 20,24 20,1 20,18 19,25 17,12 20,17
27,62 25,59 27,41 27,45 28,46 28,07 25,97 25,86 25,59 23,43 23,7 24
28,01 27,25 27,92 26,69 25,47 26,61 27 26,53 26,72 20,72 20,93 22,65
22,38 22,19 22,19 17,46 17,58 18,67 23,9 23,77 23,9 22,09 21,66 21,66
29,79 29,93 29,16 31,59 31,69 31,76 24,22 23,92 23,93 23,76 23,23 23,85
27,89 27,52 27,49 28,64 28,16 28,49 25,96 25,95 25,82 27,04 27,03 27,31
30,62 30,31 30,49 29,84 30,08 30,02 30,76 30,62 30,61 30,03 30 30,51
26,74 26,46 26,5 26,09 25,78 26,25 27,95 27,36 27,32 27,32 27,27 27,34
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Individual Value Plot of GAPDH vs Type, Reps
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Figure 1. GAPDH (Left) and CENPH (Right) histograms
of Ct values in normal (N) and tumor (T) tissues and in 3
different technical examinations (1, 2, 3)

replicates for the CENPH gene (Table 3).

In the analysis of QRT-PCR data, quality control of
Ct values was performed first. So Residual analyzes
and histograms (Table 1 and 2) were excluded from
the study by deciding that samples 26, 30, and 36
were not suitable for further analysis. Further analysis
was performed with tissue samples from a total of
25 remaining individuals. In the LSD analyzes, since
the third technical repetition of GAPDH differs from
the first two troughs, it was not taken into account in
subsequent statistical analyzes (Figure 1, 2). CENPH
expression values were normalized by housekeeping
GAPDH 2-ACt- using broad expression values and
groups were compared. CENPH gene expression
is decreased in tumor tissues compared to normal
tissues. However, the difference between the two
groups was not statistically significant (P= 0.506).

DISCUSSION

The nature of prostate cancer is heterogeneous,
and its clinical cours varies. Some prostate cancers
may progress rapidly, develope metastasis on early
stage, and could be mortal. However, the progression
of some cancers is slow, and even if it is not treated
it would show good clinical prognosis (8, 9). So, it is

155

Effect of Centromer H protein expression on prostate cancer

Individual Value Plot of GAPDH vs Type, Reps

Reps.
2 2 ) 4y "«
%, %] 2 "
5y o8 I, 3
3 oo o F 6 n F7
n3 i
®o 83
& oy o (8
8 ¥ o N
I n ¥4 o ) 11@
e d“@ f i 2 [ 5] 2 gy 8
R : e %
#omy “& [Tt
% '§ L ¥ 1t
# R w4 7wy g
™ u 5 A 7
ut
2 o 4 &“10 L
u
20

Individual Value Plot of CENPH vs Type, Reps

LYl
2 w00

03
81 %l 3
0] ey wip ¥ ” 'ﬂpﬂ 2
DR % =
2 X 91 A%
w t v ¥
3 4
W LY 1 39% iy“gs
, % G
26 S L} 3
L} 9
o g 1 .il 20
“
Al Sy » 3
Ln g

CENPH

»F
58 o

Figure 2. GAPDH (Left) CENPH (Right) histogram of Ct
values (n= 25) in normal (N) and tumor (T) tissues and 3
different technical examinations (1, 2, 3)

of great importance that to identify molecular events
and key factors that can determine or predict the
behaviors of the tumor (10). For this purpose, genetic
factors related to the prognosis of prostate cancer
was investigated in many studies (11-13). Also, the
genetic background and family history are related to a
growing incidance of prostate cancer (14, 15). In this
present study, we observed that the chromosomal
instability may have been the result of mechanisms
may be directly related to CENPH gene on prostate
carcinogenesis.

Defects in the centromere and kinetochore function
cause chromosome segregation to be inaccurate
and chromosomal instability to occur. Chromosomal
instability is therefore a phenomenon frequently
occurring in the carcinogenesis process and is now
accepted as one of the main features of human cancers
(16). Kinetochores are a multi-protein complex in
centromeres that are specialized structural regions
of chromosomes and play an important role in the
control point mechanism during cleavage (17). Alarge
number of kinetochore components have recently
been identified. One of these components, CENPH,
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co-localizes with CENP-A and CENP-C (18) on the
outer part of the centromeric heterochromatin as a
protein of the centromere-kinetochore complex along
the cell cycle. Appropriate localization of the inner
plate of the CENPH kinetochore complex is important
for the proper separation of chromosomes and for the
collection of multi-kinetochore proteins (19). There
are several studies investigating the relationship
between kinase proteins and carcinogenesis (20)
found that cancer cells were up-regulated in human
colectral lines of INNCP. CENP-F has been shown
to be upregulated in head and neck squamous cell
carcinoma (21). In the study of colorectal cancers,
CENP-A was found to be overexpressed and targeted
to the noncentromeric region (22). It has been found
that CENP-A, which is overexpressed in HCT116
cell line studies, is localized to all chromosomes
(23). CENPH has been reported to be associated
with primary colorectal cancer (24), oral squamous
carcinoma (25), nasopharyngeal carcinoma (19),
esophageal carcinoma (26) and non-small cell lung
cancer (27).

In the primary colorectal cancer study, it was found
that CENPH is overexpressed in cancer tissue, and
transplanted CENPH expressing plasmid into diploid
cell lines induced aneuploidy (24). Researchers
have concluded that aberrant expression and
localization of CENPH play an important role in the
development of aneuploidy frequently observed in
colorectal cancers. Matsumoto et al. (2006) found that
increased expression of CENPH in oral squamous
cell carcinomas is associated with carcinogenesis.
In the nasopharyngeal carcinoma cell (NPC) lines
and immortalized nasopharyngeal epithelium cells,
CENPH was exaggerated compared to normal
nasopharyngeal epithelium cells and CENP-H
expression was the prognostic indicator that could
be an independent prognostic marker for survival of
the patient (28). In a study of esophageal carcinoma,
there was a difference in CENPH gene expression
in patients grouped by sex, stage, and T class in
transcriptional and translational expression analyzes
of CENPH gene in esophagial carcinoma, normal
esophageal tissue, and immortalized esophageal
cells. Studies have shown that patients with low
CENPH gene expression have a longer life span
than those with higher CENPH gene expression, and
CENPH gene has been suggested to be an important
marker for carcinoma follow-up in esophageal
carcinoma patients (26).

CENPH gene expression in non-small cell lung
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cancer was found to be higher in both cancer cell
lines and cancer tissues than normal cells and it was
suggested that it could be used as a prognostic marker
especially in early stage NSCLC (27). Matsumoto et
al. (25) found that increased expression of CENPH
gene in oral squamous cell carcinomas is associated
with carcinogenesis. Aneuploidies and therefore
chromosomal instability play an important role in
the carcinogenesis in all types of cancer in which
CENPH gene expression is being studied. In these
studies, the fact that CENPH gene is overexpressed
in cancerous tissues seems compatible with the
chromosomal instability already present in the nature
of these cancers. However, aneuploidy or polyploidies
do not have a primary role in the carcinogenesis of
prostate tissue we have studied in our study. The
uncommon number of chromosomal irregularities
leading to chromosomal instability in the prostate
cancer tumorogenesis may in fact be a description
of our inability to detect an increase in CENPH gene
expression. The process leading to anomalies in
CENPH expression from here seems to be invalid for
prostate cancer tumorogenesis. High chromosomal
instability in some cancer types is associated with
tumor aggressiveness, drug resistance and poor
prognosis. Three of these types of cancer (non-small
cell lung cancer, colon cancer, and squamous cell
cancer) are those in which CENPH expression is
high. It is likely that the high expression of CENPH
in these cancer types, where chromosomal instability
is prevalent, may play a role in the pathogenesis of
these cancers with hyperstabilizing kinetochore-
microtubule interactions from chromosomal instability
mechanisms. Unfortunately, there are no prostate
cancers in these 10 cancers that have chromosomal
instability results. It may be thought that other tumors
with  high CENPH gene expression in prostate
tumorogenesis, which are moving from the origin of
tumoral heterogeneity, may be behaving differently
from the tumorogenesis process.

Furthermore, chromosomal instability may have
beenthe resultof mechanisms otherthan mitotic control
point defects, sister chromatid cohesion defects, and
centrosome amplification another mechanism that
may be directly related to CENPH, even though it
has a primary effect on prostate carcinogenesis. High
expression of kinetochore components may lead
to chromosomal instability by disrupting the normal
kinetochore association. Of course, the correct
dosage is also important for spindle-control signal
transduction. Chromosomal instability also leads
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to an increase in the levels of proteins required for
DNA replication, repair and mitosis, which facilitates
the genetic modification of the process leading to
cellular growth and transformation (29). It is seen that
CENPH gene expression is increased in cancers with
common chromosomal instability. This is associated
with tumor aggressiveness.
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