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HUMAN BENIGN ANI) MALIGNANT PROSTATIC NEOPLASMS: 
CYTOPLASMA PROTEIN STUDIES

C ytosol and  p lasm a m em brane p ro teins o f hu m an  benign and m alignan t 
p ro sta tic  neoplasm s were analyzed by one-dim ensional SD S-polyacrylam ide gel 
electrophoresis (SD S-PAGE). The samples o f norm al p rosta tic  tissue, benign p rosta tic  
hyperplasia (BPH) and prosta tic  carcinom a (PCA) were obtained after transu reth ral 
resection or radical prostatectom y. The electropherogram s were developed by silver 
n itra te  staining and quantitative  analysis was perform ed by video densitom eter and 
softw are Gel-Pro®  A nalyzer (M edia Cybernetics, USA). No significant changes in 
p lasm a m em brane protein  patterns o f studied tissues were observed. However, 
qualitative  and quantitative  differences am ong cytosol proteins o f hum an  norm al 
prosta te , BPH and PCA were found. A significant increase o f  32 k D  com ponent 
expression in PCA com pared with norm al and BPH tissues seemed to  be specific 
for the m alignant phenotype. T he changes in 62 and 93 k D  p ro tein  contents, 
a lthough to different extents, both in BPH and PCA predict th a t the early events 
for progression from  either norm al to BPH or norm al to  PCA are similar.

IN T R O D U C T IO N

The prostate gland is the m ost com m on site o f neoplastic disorders in 
m en. The mechanisms o f benign and m alignant growth o f the prostate 
cannot be ascribed to genetic changes o f the epithelial cells alone. Despite 
the m agnitude o f m orbidity and m ortality  associated with this disease, very 
little is know n regarding the m echanisms involved in prostate tum origenesis. 
A  variety o f grow th factors and their receptors, steroidal horm ones and 
their receptors, proteases, and other factors are involved in norm al prostatic 
m orphogenesis and function, but their role in BPH and PC A  rem ains 
poorly understood [1, 6, 9, 10, 13].

C urrently , tum or grade and stage are used to  estim ate prognosis. 
Despite m odern clinical and pathological techniques, there m ay be a wide



variation in the behavior of tum ors o f a given stage and grade. These 
reasons underscore the necessity to develop better prognostic m ethods in 
individual patients and to search for new m arkers related to  m alignant 
phenotype [2, 3].

It is interested in exploring the nature of hum an prostatic cellular 
proteins with the aim o f identifying any differences therein that m ay occur 
in pathologies such as BPH and PCA. Previously the specificity o f nuclear 
protein changes accom panying hum an prostatic hyperplasia and m alignancy 
was identified [4], T he purpose of the present studies was to  determ ine the 
pattern  o f cytoplasm a proteins in hum an prostate neoplasms.

M A TE R IA L S AND M E T H O D S

Fresh-frozen samples of norm al prostate, benign prostatic hyperplasia and 
prostatic carcinom a were obtained either by transurethral resection o r radical 
prostatectom y. The specimens were collected immediately after surgery and 
frozen at -70°C. The report o f  pathological evaluation was obtained for each 
case. A total 31 samples, twelve from norm al prostate, twelve from BPII and 
seven from  PCA (adenocarcinom a prostatae with stage C and D ) were used.

Cellular fractionation

Cytosol and plasm a m em brane fraction were obtained from  tissue 
hom ogenate after nuclei rem oving. Briefly, the sam ples o f norm al or 
neoplastic m aterial were minced by fine dissection and hom ogenized in 10 
volumes o f 0.25 M sucrose, 5 mM  M gC l2, 0.5% T riton  X-100, 1 mM 
phenylm ethylsulphonyl fluoride (PM SF) and 50 mM Tris-H Cl, pH 7.4 with 
a m o to r driven P o tter homogenizer. The efficiency o f hom ogenization was 
m onito red  by phase m icroscopy. T he hom ogenate was spun dow n at 
800 x g for 10 m in to remove nuclei. T he centrifugation was repeated to 
pellet any rem aining nuclei and the supernatant was centrifuged at 100,000 
x g for 60 min to separate plasma m em brane organelles from cytosol fraction.

One-dimensional SDS-polyacrylamide gel electrophoresis

Samples (4 m g protein/1 ml) were mixed with 1 vol of 4%  SDS, 10% 
2-m ercaptoethanol, 10% glycerol, 125 mM  Tris-H Cl, pH 6.8 and boiled



for 5 min. Electrophoresis was perform ed in polyacrylam ide slab gels 
containing 8% acrylam idc (pH 8.8) and 0.1% SDS with stacking gel 
(pH 6.8) according to L a e m m l i  [7], and 50 /zg o f proteins were loaded 
per lane. E lectrophoresis was carried out at 60 V in the stacking gel and 
then 120 V until the m arker dye front reached the bottom  o f the separating 
gel. The gel slabs were stained using silver n itrate according to W r a y  et 
al., [14], The molecular weight of protein bands were calculated by comparison 
with the mobilities o f the standard proteins (Sigma Chemical Co.): m yosin 
(205 kD), /¿-galactosidase (116 kD), phosphorylase b (97.4 kD ), album in 
(66 kD), ovalbum in (45 kD ), carbonic anhydrase (29 kD), soybean trypsin 
inhibitor (20.1 kD ), a-lactalbum in (14.2 kD).

Quantitative estimations of electropherograms

F o r quantitative analysis of protein band density a video densitom eter 
(Biotec-Fischer, G erm any) and software Gel-Pro®  Analyzer (M edia C yber
netics, USA) were used.

Analytical procedures

Protein was estim ated using bovine serum album in as standard  by 
m eans o f the modified Lowry procedure [5],

R ESU LTS

Cytosol and plasm a m em brane proteins from BPH and PCA  were 
com pared with norm al prostatic tissue. rI he protein patterns were analyzed 
by one-dim ensional SD S-PA G E in 8%  gels followed by silver n itra te  
staining. As shown in Fig. 1 cytosol proteins o f the examined tissues have 
in general m any com m on protein constituents in m olecular weight ranging 
from  ~  20 to )  200 kD. However, they revealed some com ponents which 
differed from the norm al and neoplastic cells. It is interesting tha t protein 
profiles o f norm al and BPH tissue appeared to be relatively similar. No 
peculiar cytosol polypeptides were present or absent in BPH only com pared 
with norm al or PCA tissues but in PCA, when com pared with norm al and 
BPH tissues, the appearance o f 32 kD  com ponent was observed. M oreover, 
in the m olecular weight regions of 62 kD and 93 kD  quantity  changes
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Fig. 1. Cytosol pro teins electrophoretic p a t
tern  in 8%  SD S-polyacrylam ide gels o f n o r
m al hum an p rosta te  (N), benign p rosta tic  
hyperplasia (BPH ) and p rosta tic  carcinom a 
(PCA). A bout 50 ¡.tg o f  each protein samples 

per lane were loaded

were noticed. In the plasm a m em brane 
fractions obtained from norm al, BP1I 
and PCA tissues, no qualitative and 
quantitative changes in proteins pattern 
were found (data not shown).

The cytosol protein phenotypes we
re further explored by quan tita tive  
analysis o f protein band densities using 
video densitom eter and softw are Gel- 
-Pro®  Analyzer. F igure 2 shows the 
histogram s for com ponents in which 
the m ajor quantitative variabilities were 
indicated. By m eans o f quantitative 
analysis PCA was characterized by 
a significant increase o f 62 kD  and 
93 kD proteins in com parison with 
norm al and BPII tissues. The ab u n 
dance o f the 62 kD  com ponent ascen
ded progressively from norm al (hardly 
anything) to PCA tissues were its level 
appeared to be ninefold higher than 
in BPH. In the case o f 93 kD  protein 
eightfold and fivefold enrichm ent was 
observed in PCA in com parison with 
norm al and BPH tissues, respectively.

Fig. 2. Q uantitative analysis o f selected cytosol pro tein  band densities o f  n o rm al hum an 
p rosta te  (N; n =  12), benign prosta tic  hyperplasia (BPH; n  =  12) and prosta tic  carcinom a (PCA; 

n =  7). T he d a ta  are expressed as the m ean ±  SD



D ISC U SSIO N

The present results indicate that a significant increase o f 32 kD  cytosol 
protein expression in PCA tissue m ay be specific for the m alignant phenotype. 
However, the low num ber o f cancer samples investigated and the degree 
o f differentiation could have a bearing on the results. N o unique cytosol 
o r plasm a m em brane protein(s) for BPH, which were present in BPH only 
but were absent in BPH, was observed.

B PIl and PCA are often indicated in prostate specimens. BPH is the m ost 
frequent benign condition found in the prostate and there are some similarities 
between PCA and BPH. Both require androgenic stimulation, show increased 
provalence with age, m ay co-exist and m ay respond to  androgen deprivation. 
M ost PCAs arise in prostate which already have BPH [8],

Two different models can be postulated for the progression o f norm al 
prostatic epithelial cells to  either benign prostatic hyperplasia or p rostate 
cancer. T he first m odel predicts that the early events for progression from 
either norm al to BPH or norm al to PCA arc similar. T he second m odel 
predicts that progression for BPH and cancer undergo different events [11].

Quality and quantity  changes identifying am ong cytosol proteins seem 
to confirm  the first model. The quantitative variabilities o f 62 kD  and 
93 kD  com ponents, both  in BPH and PCA m ay suggest th a t BPH shares 
m any o f the cytosol protein changes observed in PCA . T he specific 
behavior o f  32 kD  cytosol protein is also consistent with the first m odel. 
These observations are in agreement with our w ork on nuclear proteins 
and the work o f Partin et al. [12] on nuclear m atrix proteins from  hum an 
prostatic neoplasms which indicated tha t similar phenotypic expressions 
were occuring in the nuclear proteins of cells progressing to BPH as in 
those cells progressing to prostate cancer.
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BIAŁKA C Y T O PL A Z M A T Y C Z N E  N O W O TW O R Ó W  
G R U C Z O Ł U  K R O K O W E G O  C ZŁO W IEK A

Białka frakcji cytosolowej oraz frakcji błon plazm atycznych kom órek łagodnego rozrostu 
stercza o raz  rak a  tego gruczołu analizow ano za pom ocą jednokierunkow ej elektroforezy w żelu 
poliakryloam idow ym  z SD S (PA GE-SDS). Praw idłow ą tkankę stercza, łagodny rozrost (BPH 
ang. benign prostatic hyperplasia) oraz raka  prostaty (PCA, ang. prostatic carcinoma) pozyskiwano 
w wyniku częściowej elektroresekcji przezcewkowej lub całkowitej p rosta tek tom ii. R ozdziały 
elektroforetyczne białek w ybarwiano m etodą srebrową a następnie analizow ano za pom ocą 
w ideodensytom etru i p rogram u kom puterow ego Gel-Pro®  A nalyzer (M edia C ybernetics, USA). 
Nie stw ierdzono istotnych zm ian jakościow ych i/lub ilościowych w obrębie białek frakcji błon 
plazm atycznych badanych tkanek. We frakcji cytosolowej praw idłow ego stercza, BPH i PCA 
zaobserw ow ano na tom iast różnice na tu ry  zarów no jakościowej jak  i ilościowej. Znaczący 
w przypadku ra k a  p rosta ty , w porów naniu  z tk an k ą  praw idłow ą i B PH , w zrost ekspresji 
białka 32 kD  wydaje się być specyficzny dla now otw oru złośliwego. Z  kolei zm iany ilościowe 
białek 62 kD  i 93 kD  stwierdzone w BPH jak  i PCA sugerują podobny  przebieg wczesnych 
etapów  karcynogenezy obu wymienionych now otw orów .


