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ABSTRACT poor survival in breast, colon, prostate, esophagus, and lung cancer
patients (14-18). The decreased expression of<p27s due to
posttranscriptional events and has been associated with increased
proteasome-mediated degradation of the protein (15, 16).

p27<P1 is a member of the Cip1/Kip1 family of cyclin-dependent kinase
inhibitors and is a potential tumor suppressor gene. We previously re-

ported a deregulated expression of p27* in a series of human cancer cell .
lines and in primary breast and colon cancers. Moreover, p27°* has been Alterations of the p53 tumor suppressor gene have been reported

reported as an important prognostic factor in primary lung, breast, colon, for a variety of tumors, including bladder carcinomas. The p53 protein
and prostate cancers. In this study, we evaluated the prognostic value of IS produced at a very low level in normal cells and can act as a
p27<PL in a series of 96 superficial (pTa-1) human bladder carcinomas. transcriptional factor involved in many cellular functions, including
High (>50% positive cells), moderate (25-50%), and low<25%) p27<P*  the regulation of cell proliferation and apoptosis. In the absence of a
staining was observed in 39 (41%), 19 (20%), and 38 (39%) of the 96 functional p53 protein, cells fail to repair DNA damage or to undergo
primary superficial bladder cancers, respectively. No significant associa- to apoptosis and are more susceptible to neoplastic transformation
tion was found between the expression level of pZP* and tumor stage.  (19). Mutant p53 has, usually, an increased half-life and is more easily
Decreased p27°" staining correlated with higher tumor grade gotected by immunohistochemistry than the wild-type protein. In
(P = 0.001). Interestingly, a slgn|f|cant association was observed between addition to gene mutations, several viral and cellular proteises, (
increased expression of p27* and posiivity for pS3 (>20% positive mdmz2) can bind to and stalbilize the p53 protein, thus inhib.itin,g its

cells; P < 0.001). A significant correlation was also observed between low o : .
expression of p2#°! and decreased disease-free survival (B 0.0003 by activity (20). p53 overexpression has been shown to correlate with

log-rank test) and overall survival (P = 0.01 by log-rank test). Further- tumor grade and stage in primary bladder carcinomas (21), and it has
more, on multivariate analysis, low p27! protein expression was an been suggested that p53 mutations might play an important role in
independent predictor of reduced disease-free survivalR = 0.018; rela- bladder cancer progression (22).
tive risk = 1.95) second only to tumor stage. These data indicate that  In this study, we have evaluated by immunostaining the expression
p27<"P* protein is frequently expressed at low level in poorly differentiated  of p27<Pt in 96 primary superficial bladder carcinomas and have
tumors and suggest that this protein might represent a useful prognostic ~qrrelated the results obtained with tumor grade and stage. The
marker for disease recurrence and overall survival in superficial bladder expression of p2¥°* showed a significant relationship with tumor
carcinomas. grade and with the expression of the p53 protein¥27but not p53,
expression correlated with the prognosis of patients, both in terms of
INTRODUCTION disease-free and overall survival, in our series. On a multivariate Cox

Alterations in genes involved in the regulation of normal cell Cydéegressmn analysis, loss of §27- expression was an independent

progression are frequent events in human cancers. Th @bleins p_redictor of early recurrence. The implications of these findings are
are potent negative regulators of the cell cycle and are potential tunfgrcussed-
suppressor genes, the loss of which might play an important role in the
development of human tumors (1, 2). MATERIALS AND METHODS

Indeed, loss of the CDIs pI%5*°, p18™“2 and p18™“° by gene , n _ ,
mutation, deletion, and/or methylation has been observed in a varie Patient Characteristics and Tissue SamplesA cohort of 96 patients who

kda 4 g . underwent routine surgery for bladder cancer at the Division of Urology,
of human tumors (3, 4), and pIB“ ~deficient mice develop sponta- County Hospital (Modena, Italy) between April 1990 and December 1995 were

neous tumors at an early age and are highly sensitive to carcig@a for this study. They included 83 men (86%) and 13 women (14%), with
gens (5). a mean age at diagnosis of 68 years (range, 29-92) and a mean follow-up of
On the other hand, several independent studies have found t@inonths (range, 24—102). All of the patients underwent transurethral resec-
alterations in the integrity of the human %% and p2£"* genes, tion with curative intent, and none of them had received any therapy before
which belong to the Kip/Cip family of CDIs, are rare events in gurgery. The follow-up of patients was conducted according to standard
variety of human primary tumors and cancer cell lines (6—13). Howlinical practice, and all of the patients were treated by intravesBiaalllus

ever, it has been reported that reduced expression 6‘!"’&2;7redicts Calmette-Guerln |n.st|IIat|ons, in case of recurrence. Tissue specimens were

obtained from the files of the Service of Anatomical Pathology, University of

Received 12/18/93 red 5/3/99 Modena. For molecular analysis, fresh tissues were frozen and stored at

eceive ; accepte . 100 : . o 3

The costs of publication of this article were defrayed in part by the payment of pa e140 C Immedlate!y after surgery. The f:orrespondlng formalln fixed paraf-

charges. This article must therefore be hereby magdrtisemenin accordance with 11n-embedded specimens were used for immunohistochemical analyses. His-

18 U.S.C. Section 1734 solely to indicate this fact. tological grading and staging were assessed according to WHO (23) and
* Supported in part by grants from “Co-finanziamento MURST” 1998 and the Uniumor-node-metastasis (24) classification, respectively. Other clinic-patholog-

versity of Modena and by an award from Associazione Angela Serra for Cancer Rese%%n arameters. such as age and gender. were also recorded and are shown in

(Modena, Italy). A. S. was supported by a fellowship from the Italian Association for p ! g 9 ! .

Cancer Research (AIRC). Table 1. The samples were coded, and the names of the patients were not
2To whom requests for reprints should be addressed, at Centro di Ricerche On@vealed.

logiche “Giovanni XXIIl,” Universita Cattolica del Sacro Cuore, Largo Francesco Vito 1, |mmunohistochemistry. All immunohistochemical analyses were per-

00168 Rome, ltaly. Phone: 39-06-3016619; Fax: 39-06-3012753; E-mail: crogxXiii@ e on routinely processed, formalin-fixed, paraffin-embedded tissues us-

rm.unicatt.it. . R . . . .
3The abbreviations used are: CDI, cyclin-dependent kinase inhibitor; CI, confident®d an avidin-biotin complex immunoperoxidase technique. Successjua 5-
interval; RR, relative risk. tissue sections were cut from blocks selected for the presence of representative
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Table 1 p27"P* expression and clinicopathological parameters in 96 primary  occasion, and agreement was reached. Nuclei were considered positive when
superficial bladder carcinomas they showed a distinct brown color in the absence of background staining.
p27Pt expression Positive and negative control slides were included within each batch of slides.
Tumors showing undetectable or negligible levels of p27 expression were
scored as negative. Positivities were categorized as to@6%), moderate

Total High (%) Moderate (%) Low (%) P?

Age (yr) 25-50%), and high (>50%; Refs. 14, 16-18). Th ff value of
=65 62  24(39%)  10(16%) 28 (45%) (25-50%), and high (>50%; Refs. 14, 16-18). The cutoff value of p53
<65 34 15 (44%) 9 (26%) 10(30%) 0.26 immunostaining used to define p53 overexpression for statistical analysis was
Sex 20% of positive tumor nuclei (25, 26).
Male 83  33(40%) 16 (19%) 34 (41%) Statistical Analyses. The association between g% and p53 expression
Female 13 6(46%)  3(23%)  4(31%) 078  gang other variables shown in Table 1 were calculated using contingency table
Tumor grade R . ,
Well differentiated 13 3(23%) 6 (46%) 4 (31%) methods and tested for significance using the Pearsgh'test. Interrater
Moderately differentiated 51 30 (59%) 6(12%) 15(29%) 0ol agreement of the results obtained with the two anti-p53 antibodies was eval-
Poorly differentiated 32 6(19%) 7(22%) 19 (59%) uated by Cohen'’s k coefficient (27). Survival curves were calculated using the
Tumor stage Kaplan-Meier method, and the log-rank test was used for the analysis. Patients
A 42 21 (50%) 8(19%)  13(31%) ) ) !
1 54 18 (33%) 11 (20%) 25 (47%) 022 who died of other causes during the follow-up period were treated as censored
p53 expressich data in the survival analyses. Univariate and multivariate RRs were calculated
Positive (=20%) 52 30 (58%) 9 (17%)  13(25%) using Cox proportional hazards regression. The RR for age represents the
Negative (<20%) 44 9(20%)  10(23%) 25 (57%y0.001

hazard increase/l-year increase in age. For sex, the RRs are given as male
. a‘S_tatisticaI analyses were performed by the Peaggdest.P < 0.05 was considered versusfemale. For grade and stage, the G1 grade and the pTa stage were used
significant. ; : ; ;
b The same values were also obtained when the Fisher's exact test was used foraﬁbebase.llr?e, respectively. All calculations were .performed usmg. the STATA
analysis. 5.0 statistical software package (Stata Corporation, College Station, TX), and
© The values refer to the results obtained using the monoclonal Pab1801 antibody. e results were considered statistically significant whenPthveas <0.05.
text for more details.

RESULTS

tumor tissue and mounted on palylysine-coated slides. After incubation in  Expression of p27“'[’1 Correlates with Tumor Grade in Pri-
an oven at 43°C for 12 h to prevent sections from lifting from the slide during]ary Superficial Bladder Cancers. To investigate the significance
the antigen-retrieval step, sections were dewaxed and rehydrated. They VB27<P1 in human bladder cancer, the expression of this protein was

then submerged in a citrate buffer (1&nppH 6.0) and microwaved for a total evaluated by immunostaining in a series of 96 primary human super-
of 10 min at 750 W. Sections were then treated to block endogenous pergxl

dase and, after blocking with goat (for the polyclonal anti{f§Z7antibody) or |al_ bladder carcinomas. Within wmor cglls, thg staining wa_ls pre-
horse (for the monoclonal anti-p53 antibodies) serumilfd atroom temper- domlnantl)_/ nucl.egr. However, a Concoml’Fant diffuse, less intense
ature, the primary antibodies were applied overnight at 4°C inahigh-humidﬁ?}’tc’plf"sm_'C staining was also observed in 37 (38.5%) of the 96
chamber. After washing, immunostaining was performed using the Vectastiiinors (Fig. 1 and data not shown). Only cells with a clear nuclear
ABC and diaminobenzidine kits (Vector Laboratories, Burlingame, CA), a&taining were considered positive. The percentage of positive tumor
described. Sections were then counterstained with 1% modified Harris heraells within a microscopic field ranged from 0—90%, and intratumoral
toxylin, dehydrated, and mounted. heterogeneity of p27°* nuclear immunostaining was common (Fig.

~ The polyclonal anti-p27°* antibody, raised against a peptide correspondt). When present, the normal mucosa was also assessed f&Pp27
ing to amino acids 181-198 mapping in the COOH-terminus of the humagaining. We found that normal urothelium constantly demonstrated a
p279PL protein (Santa Cruz Biotechnology, Santa Cruz, CA), was used alfbak nuclear reaction for p5P? (data not shown).

concentration of lug/ml (in PBS with 10% goat serum) because this gave High (>50% positive cells), moderate (25-50%), and I6925%)
good nuclear staining with minimal background. As a negative control, ’ !

duplicate section of each tissue sample was immunostained in the absenc%azoz‘mpl staln.mg were obs'e.rved in 39 (41%), 19 (20%), gnd 38 (39%)
the primary antibody. A breast carcinoma with known positive immundf the 96 primary SUperf"?'al bladder cancers, respectively. High or
staining for p2#* served as a positive control. A strong nuclear staining dhoderate p27P* expression was found in 9 of 13 (69%) well-

lymphocytes provided a useful internal positive control for preservation of tiglifferentiated tumors (G1), 36 of 51 (71%) moderately differentiated
p279P immunogenicity in most sections examined. Within tumor cells, thtumors (G2), and 13 of 32 (41%) poorly differentiated tumors (G3).
staining reaction for p27°* was often localized both in the nucleus and in theThus, p2¥#P* expression was strongly associated with tumor grade in
cytoplasm, but the nuclear staining was predominant and, in most of the casggperficial bladder canceiP(= 0.001). No correlation was found

exclusive. Some tumor cells also showed a clear nucleolar signal. The sigpjkpveen p2l7ip1 expression and tumor stage in superficial bladder
icance of this finding is unknown. The specificity of the reaction for {27 cancers (P= 0.2; Table 1)

was demonstrated by inhibition of the immunohistochemical staining in pos- e ip1 L . )
itive samples by preincubating the antibody with a 100-fold excess of the Prognostic Significance of p2'7 Expression in Primary Su

immunizing peptide (Santa Cruz Biotechnologyj fioh atroom temperature pgrfICIaI Bladder Cancer. Tf]llrty-t\No of 38 superficial tumors (84%)
(data not shown). Confirmatory results were obtained when a different mort¥ith IoW expression of p27P*, 10 of 19 moderate expressors (53%),
clonal anti-p2#®! antibody (NCL-p27, clone 1B4; Novocastra, Newcastlednd 20 of 39 high expressors (51%) recurred in our series of tumors
United Kingdom) was used to stain selected cases for which duplicate sectiéhging the period of follow-up. This difference was highly significant
were available. The cytoplasmic staining was markedly reduced with thi® = 0.005). Similarly, 10 of 38 low expressor tumors (26%), 2 of 19
antibody (data not shown). The monoclonal PAb1801 (DAKO, Milan, Italyjnoderate expressors (11%), and 2 of 39 tumors (5%) expressing high
and DO7 (Novocastra) anti-p53 antibodies were used diluted 1:750 in PBS|evels of p27P* died of disease during the period of follow-up. This
p53-positive breast carcinoma with known positive nuclear reaction for pgtference was also significant (R 0.03). Hence, recurrence and
was used as a po;ltlve control. The immunostaining of dypllcate sections in HFath occurred more frequently when the patients with primary blad-
absence of the primary antibody was used as a negative control. der cancers in our series showed a reduced expression &§Pp27

The number of cells with positive nuclear reaction for both'¥27and p53 d with howina high ) 37
was calculated semiautomatically by means of a computer-assisted cell@@Mmpared with tumors showing high expression o

image analyzer on a total of 1000 nuclei/case. All scoring and interpretations' "€ Kaplan-Meier curves of disease-free survival and overall sur-
of the results were made by two of the authors independently (A. S. and M. Niyal within patients with low €25% of cells)versusmoderate or
without knowledge of clinical outcome or other clinic-pathological variabledligh expression of p2%* showed a highly significant separation
The few cases with discrepant scoring were reevaluated jointly on a sec¢fd= 0.0003 and 0.01 by log-rank test, respectively). When all of the
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used as a cutoff to define positive tumors because, in previous studies,
it gave the best prognostic value for p53 (25, 26). Normal urothelium
demonstrated no immunoreactivity for p53 (data not shown).

We observed a good, although not absolute, agreement between the
results obtained with the two antibodies. The Cohen’s K coefficient
was 0.65, which corresponded to a substantial (82.41%) amount of
agreement. In fact, 52 (54%) and 41 (43%) of 96 tumors were positive
for p53 immunostaining when tested with the Pab1801 and the DO7
antibodies, respectively. Positivity for p53, as assessed with the
Pab1801, was correlated with the differentiation status. In fact, over-
expression of p53 was observed in 6 of 13 (46%) well-differentiated
tumors, 39 of 51 (77%) moderately differentiated tumors, and 7 of 32
(22%) poorly differentiated tumor$>(< 0.0001). No correlation was
observed with tumor stage. In fact, overexpression of p53, as assessed
with the Pab1801 antibody, was found in 25 of 42(39%) and 27 of
54 T, (50%) tumorsP = 0.3). When assessed with the DO7 antibody,
overexpression of p53 was observed in 4 of 13 G1 (31%), 29 of the
51 G2 (57%), and 8 of 32 G3 (25%) tumoks € 0.01). No significant
association was observed between p53 overexpression and tumor
stage when the results obtained with the DO7 antibody were used for
the analysisR = 0.4).

Interestingly, we observed a significant relationship between the
expression levels of p#P* and positivity for p53 in our series of
patients. In fact, 30 of 39 high (77%), 9 of 19 moderate (47%), and 13
of 38 low (34%) p2¥iP1-expressing tumors were positive for p53, as
assessed by the Pab1801 antiboBy= < 0.001; Table 1). This
association was also true, although weaker, when p53 expression was
assessed using the DO7 antibody. With this antibody, positivity for
p53 was found in 23 of 39 high (59%), 7 of 19 moderate (37%), and
11 of 38 low (29%) p27-expressing tumoi € 0.02).

We then examined whether positivity for p53, as assessed with the
Pab1801, was associated with disease-free survival and overall sur-
vival after surgery of the 96 cases of superficial bladder tumors in our
series. The Kaplan-Meier survival curve showed a tendency for pa-
tients with positive tumors to have a poorer prognosis than patients
with negatively stained tumors. However, no statistically significant
association of the p53 staining was observed with both disease-free
survival (P= 0.07 by log-rank test) and overall surviv@ & 0.05 by
log-rank test). When assessed with the DO7 antibody, overexpression
of p53 was not associated with disease-free surviPa=( 0.6 by
log-rank test), nor with overall survivaP(= 0.6 by log-rank test).

p27<P* Expression Is an Independent Prognostic Factor of
Disease-free Survival in Superficial Bladder CancersAs ex-

Fig. 1. Examples of p2%* immunostaining in three representative cases of bladdgpected, in an univariate analysis, tumor stage was significantly asso-
carcinomasA, more than 90% of neoplastic cells show a strong, positive staining of thaated with disease-free survival (P 0.0001 by log-rank test) and
nuclei (high expressor) and a diffuse, faint cytoplasmic reactinless than 50% of . . . .
nuclei (moderate expressor) can be regarded as posiivenly few nuclei can be overall survival (P: 0-01) in our series of patients. On the other hand,
regarded as positive (low expressor). A strong nuclear staining of lymphoaytesv§) ~ tumor grade was significantly associated with disease-free survival
E);ol\/(l)(ét)ed a useful internal positive control for preservation of thé{®2 Immunogenicity. (P = 0.01) but not overa_lll survivalR = 0.07).

When a Cox proportional hazards model was constructed that
included age of patients at the diagnosis, sex, tumor grade and stage,
groups (i.e.Jow, moderate, and high expressor tumors) were includeohd p53 and p29°* expression, p2?°* was a strong independent
in the analysis, there was a clear trend for a statistically significaptedictor of disease-free survivdP (= 0.018; RR= 1.95), second
association between reduced expression of p27 and worse prognosig to tumor stage (Table 2). For overall survival, age at diagnosis
both in terms of disease-free survival £P0.001) and overall survival was the only independent prognostic marker( 0.038) in our series
(P = 0.03; Fig. 2). of patients when all of the variables were included in the analysis

Positive Correlation between p2%P! and p53 Expression in (Table 3). As shown in Table 3, the power of this variable was also not
Primary Bladder Cancer. The expression of p53 protein was evalvery strong (RR= 1.084; 95% Cl= 1.005- 1.170) and needs to be
uated by immunostaining in the same series of bladder tumors ussanfirmed by a study that includes larger patient numbers and a longer
the Pab1801 and the DO7 monoclonal antibodies. As mentionedfatiow-up period. It is to be noted, however, that the RR given
“Materials and Methods,” a tumor was considered positive for p5@presents the hazard ratio/1-year increase in age. We also observed a
only if definite nuclear staining was present. Tumor samples wetendency for patients with low p&P*-expressing tumors to have a
divided in two categories, positive or negative, by estimating ttshorter survival than did subjects with moderate or high {27
percentage of stained nuclei. The presence 0% positive cells was expression (RR= 2.38), but this association was not significant
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High >50% 39 20 28.96 High >50% 39 2 5.85
Moderate  25-50% 19 10 13.93 Moderate  25-50% 19 2 2.75
Low 0-25% 38 32 19.11 Low 0-25% 38 10 5.85
Total 92 62 62 Total 96 14 14

Fig. 2. Kaplan-Meier curve for disease-free survival &énd overall survival (B) in 96 patients who underwent surgery for primary superficial bladder carcinomas, stratified according
to p27PL expression. Decreased p%* expression was significantly associated with early recurreRce 0.001 by log-rank test) and dead of disea8e<0.03 by log-rank test).
Significance was stronger when negative or low expressor turad25% of positive tumor cells) were plotted against both moderate (25-50%) and>h&§l¥4) expressor tumors,
both in terms of disease-free survivéd & 0.0003 by log-rank test) and overall surviv® € 0.01 by log-rank test).

Table 2 Contribution of various potential prognostic factors to disease-free survival barcinomas. We found that a reduced expression of'p27¥ asso-

Cox regression analysis in 96 superficial bladder cancers ciated with tumor grade (P= 0.001) and with disease-free survival
Variable RR 95% Cl P (P = 0.0003 by log-rank test) and overall survivét & 0.01 by
Age 1.005 0.976-1.035 0.741 log-rank test) in superficial bladder cancers. In a multivariate analysis,
Sex 1.04 0.455-2.378 0.926 low expression of p2¥P! (<25% positive cells) was a powerful
S{:gg 12%9 Ofgg:f_ggl 0'83_%06 predictor of recurrenceé?(= 0.018; RR.= 1..95), second only to tumor
p27 1.951 1.122-3.391 0.018 stage (P= 0.006; RR = 2.48), which is currently the strongest
psd 0.917 0.516-1.629 0.767 independent prognostic parameter in superficial bladder cancers.

ZThe RR is given as low<(25% pgsitive.Qellsyersusmoderate'or high expression. These results are in agreement with previous data on the correlation
The RR is given as positive<20% positive cellsyersusnegative tumors. between pzp?ipl expression and tumor grade and on the prognostic
role of p27“P1, and they further support the hypothesis that loss of

_ _ p27<P* confers a selective growth advantage to tumor cells and might
(P = 0.17; 95%Cl= 0.69-8.18). Age was included in the modepjay an important role in the development of a variety of human

because it is essential in this type of analysis. It is noteworthy thefnors (14-18).

when age was not included in the model, only tumor stage anf$27 | preliminary studies, we observed that the frequency of loss of
expression were statistically significant predictors of overall survivgb 1 i invasive tumors is almost identical to that observed in

(P = 0.006 and 0.009, respectively). superficial tumors (data not shown). Regardless of the underlying
molecular mechanism, these findings strongly suggest that alterations
DISCUSSION in the expression of pZ%* may be an early event in the multistep

) ) ) ] o process of bladder carcinogenesis. Previous studies have demon-
p27"* belongs to the Cip1/Kip1 family of CDIs and it likely plays gyrated that the reduced expression off¥27observed in tumor cells

an important role in regulating cell proliferation during vertebralg, ,y result from an accelerated degradation of the protein mediated by

development and tumorigenesis. In fact, p27-deficient mice exhibjf, ubiquitin-proteasome pathway (16, 28). Furthewitro and in

multiorgan hyperplasia and develop pituitary turiml)rs. Moreover, &0 studies are required to elucidate whether alterations in the ubig-
though alterations in the integrity of the humpﬁ?Kp. gene are raré itin pathway are also responsible for the reduced expression of
events in human primary tumors and cancer cell lines (6—-13), it hﬁ

) 4 ! 571 ohserved in bladder cancer cells.
been reported that reduced expression of {2 7predicts poor sur-
vival in breast, colon, prostate, esophagus, and lung cancer patieTntl;sI 4 Contribution of vari . o | <urvival by
f . 3 . aple ontribution of various potential prognostic factors to overall survival by Cox
(14_18)'_ Ir_] thI'S study, exp_re_ssmn of m was evaluate_d_by Im- regression analysis in 96 superficial bladder cancers
munostaining in 96 superficial bladder cancers. Superficial bladdet

. K . . Variable RR 95% ClI P

cancers are localized in the mucosal layer (pTa) or invade the lamina

o PN : . Age 1.084 1.005-1.170 0.038
propria without extensm_)n |ntc_) the muscularis propria (pT1) and have Sex 1626 0.9-13.229 0649
mostly a good prognosis, being that metastasis is a rare event. HOw- Grade 0.497 0.032-7.793 0.618
ever, the majority of them recur after surgery and require additional Stage 5.333 0.763-37.282 0.092
ireat ¢ p27 2.381 0.693-8.178 0.168
reaiments. p5P 1.784 0.541-5.878 0.951

. To our knOWledlge, thl.s IS. the first StUdY InveStlgath .the EXPIeS- a e RR is given as low<(25% positive cellsyersusmoderate or high expression.
sion of the p2*P* protein in a large series of superficial bladder °The RR is given as positivex(20% positive cellsyersusnegative tumors.
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An unexpected finding of the present study was the significasion levels of p2'#P* and that of cyclin D1 has been also observed in
relationship between the expression levels of'f27and that of the primary breast (42) and colon (42, 43) carcinomas and in esophageal
p53 protein in our series of superficial bladder cancers. This relatiatencer cell lines (44, 45). This is the first study evaluating the levels
ship was true when the level of the p53 protein was assessed usifigxpression of the pZ#?* protein in primary bladder cancer. It has
both the Pab1801 and the DO7 monoclonal antibodtes 0.001 and been reported that the expression level of the cyclin D1 protein
0.02, respectively). Analysis of the53 gene by PCR-single strand correlates with disease-free survival in superficial bladder cancers
conformation polymorphism analysis and sequencing was able (#5). It will be of interest to evaluate whether any relation exists
detect mutations only in 13 tumors. Most of these tumors (9 of 1Btween the expression levels of 2 and that of cyclin D1, cyclin
were G3 tumors, and there was no significant relationship between feand/or other cell cycle-related proteins, such asS{F21in these
level of expression of p29* and the status of the53gene (data not tumors. Studies are ongoing to evaluate the expression levels of these
shown). Thus, this relationship only occurs at a posttranscriptiomablecules in our series of superficial bladder cancers and to extend
level for both proteins. these studies on a larger series of patients with a longer follow-up.

Accumulation of the p53 protein is associated with stabilization and In conclusion, we demonstrated a clear correlation of ‘{27
functional inactivation of the protein, which can be due not only texpression with tumor grade and p53 expression in superficial bladder
gene mutations but also to binding of the p53 protein to sevewarcinomas. Decreased p&* expression was also shown to be
cellular and/or viral proteind.e€.,mdm2; 20). Our results suggest thatassociated with an increased risk of recurrence and death for disease
when p53 protein is overexpressed, and thus presumably inactivepatients with superficial bladder carcinomas who undergo potential
cells most frequently retain p2P* expression which, on the othercurative surgery. Bladder cancer is the eighth most common cancer
hand, is most frequently lost in the presence of a functional p®®rldwide in men, and over 50,000 new cases are diagnosed each
protein. Both p53 and p¥#* regulate cell cycle progression throughyear in the United States. Fortunately, about 80% of the patients
a similar mechanism (29-32). In fact, a functional p53 can block cglfesent with superficial tumors and respond to transurethral resection.
cycle progression by inducing increased expression ofp2iwhich  However, even patients with tumor confined to the mucosa (pTa)
belongs to the same family of CDKI than g9 and targets the same frequently recur (more than 50% during the 1st year) and can progress
cyclin/CDK complexes (30). Thus, it can be assumed that cells wodldo invasive disease or metastases (10-15% of the cases; Ref. 47).
not get any growth advantage from alteratioines. (inactivation of p53 Thus, our findings will certainly be of interest, considering the scar-
and loss of p2'7P1) that target the same pathway of cell growtltity of useful prognostic factors able to accurately predict the clinical
regulation (29-32). This would explain why loss of §Z# and outcome of patients with superficial bladder cancers. Low"{§37
accumulation of p53 are mutually exclusive in our series of tumors. é&pression might help to identify patients at higher risk of recurrence
similar correlation has been observed between other important regad to select candidates for an adjuvant treatment. Additional studies
lators of cell cycle progression, such as overexpression of cyclin Dh a larger series of cases are required, however, to confirm these
and loss of the pRb protein (33, 34) and loss of pRb and loss mfsults and to elucidate the possible functional significance of the
p16"<4a (32, 35, 36), which also occur in distinct subsets of humanbserved relationship between 2 and p53.
tumors.

On the other hand, our data suggest that the relationship between
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