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Chromosomes LOH Frequency
lp 1 2
lg 1 5
3p 1 12
4q 1 15
6 1 9
8p 1 22
2 2
%p 1 20
2 14
3 1
9q 1 24
2
3 1
10g | 17
2 10
3 I
Ilp 1 19
13q 1 23
2 3
14q 1 23
2 6
17 1 16
2 4
TP53 1 2
2 1
18q 1 15
2 3
21q 1 17
2

I3




FqZ

Chromosomes As <0.05 As > 0.05 p value
Ip 0/30(0.0) 1/35(2.9) >0095
3p 3/30(10.0)  4/35(11.4) >0.95
4q 3/30 (10.0)  5/35(14.3) 0716

6 3/30 (10.0) 2/35(5.7)  0.655
8p 2/30(6.7)  5/35(14.3) 0.437
9 6/30 (20.0) 9/35(25.7) 0.586*
9q 6/30 (20.0)  7/35(20.0) >0.95*
10q 3/30 (10.0) 3/35(8.6)  >0.95
lip 4/30(13.3) 4/35(11.4) >0.95%
13q 3/30 (10.0)  6/35(17.1) 0.488
14q 2/30(6.7)  7/35(20.0) 0.161
17 0/30(0.0) 4/35(11.4) 0.118@
TP53 1730 (3.3) 0/35(0.0) 0462
18g 4/30 (13.3) 5/35(143) >0.95
21q 3/30(10.0)  7/35(20.0) 0319

*Chi-square test
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cell line p53 Gene P53 protein |Protein  expression
mutations |[Expression [Rb Pl6 P14 Cy A Cy D1

182 Exon& 3+ LOW 3+ - >3+ 3+
5637 Exond 3+ LOW 3+ >3+ - +
HT1376 Exon? + LOW Trace |- + .
TCCSUP Exonl0 | LOW 3+ 1.5+ - +
T24 Exon5 2+ 2+ - - + 3+
SCaBER Exond 3+ + - - 3+
BEFTC905(T1) [WT - 2+ - - + 3+
HT1197 WT 2+ + + + - 2+
TSGH8301 |WT + Trace + + - -
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Figure 2. Northern blotting to demonstrate Ha-ras and
rac expression in T1R1 cells in the presence of
IPTG.
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Abstract

Purposes: The nature of p53 mutation has been reported to affect cellular
responses to chemotherapy. The aim of this study was to characterize the impact of
P53 mutations on drug resistance in bladder cancer cells.

Materials and Methods: Various human p53 mutants (V143A, V173L, H179Q,
N2471, and R273H) were introduced to TCC-SUP bladder carcinoma cell line to
establish stable transfectants. The expression of mutant p53 was demonstrated by RT-
PCR and immunocytochemical analysis. The sensitivity to cisplatin and adriamycin in
these transfectants were determined by trypan blue exclusion. Cell death mediated by
cisplatin and adriamycin was characterized by TUNEL analysis, Hoechst 33258
staining, and Annexin V binding assay.

Resuits: The expression of all forms of mutant p53 protein except p53His273
enhanced sensitivity to cisplatin and adriamycin. The chemosensitivity of p53His273
transfectants are similar to that of parental TCC-SUP and contro! transfectants.
Cisplatin-induced cell death undergo apoptosis as demonstrated by Hoechst stain,
Annexin 'V, and TUNEL analysis respectively. In contrast, Adriamycin-induced cell
death is probably through non-apoptotic pathway.

Conclusions: These results indicated that the nature of p53 mutations can affect
cellular response to anticancer drugs and many forms of mutant p33 protein can
enhance chemésensitivity through apoptotic or non-apoptotic pathways in bladder

cancer cells.




Introduction

P53 is a short-life phosphoprotein that is classified as a tumor suppressor.gene
product."> Wild-type p53 accumulates in response to DNA damage. The accumulation
of wild-type p53 can either mediate cell-cycle arrest for DNA repairs or activate
apoptotic pathway.* Many tumors overexpress mutant p53, and the expression of
mutant p53 is usually associated with later stages of tumor progression and poor
prognosis.”® Mutant p53 can exert dominant negative effect on wild-type p53 and
inactivate the function of wild-type p33."? Accordingly, the expression of mutant p53

has been associated with drug resistance in several types of cancer.”’

However, the relationship between the status of p53 and the sensitivity of tumors
to anticancer treatment are somewhat more complex.'’ Some reports indicated that the
status of p53 had no predictive value for adjuvant chemotherapy or radiation
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therapy, and other reports suggested that the presence of mutant p53 had better
response to chemotherapy.”™ In patients with bladder tumors that did not
demonstrate p53 alterations, adjuvant chemotherapy conferred no survival benefit. In
contrast, in patients with p53-altered tumors, adjuvant chemotherapy resulted in 2.6 |

fold-increased chance of surviving."” These data suggested that bladder tumor cells

harboring mutant p53 are possibly prone to death during drug treatment.

In human tumors, mutations on p53 are mainly scattered through exons 5-8,
often within the DNA-binding domain.'* Mutant p353 protein usually expressed at
elevated levels due to increased stability. Studies on the correlation between the
phenotype of tumor cells and the p53 mutations indicated that. the nature of mutations

could affect the cellular response to outside stress.”* ' In addition, several forms of

3




gain-of-function mutant p53 proteins have been reported. These mutant p33 proteins

can affect cellular physiology in the absence of wild-type p53.?

Our previous study suggested that the bladder tumor cells with heterozygous
mutant p53 (one allele is wild type) were more susceptible to the treatment of
cisplatin and adriamycin.** In order to further investigate the effects of various
forms of mutant p53 protein on the apoptotic response of bladder cancer cells to
DNA-damaging agents. We delivered several mutant p53 expression plasmids into the
TCC-SUP cell line (no endogenous full-length mutant p5$3), and studied the response
to cisplatin and adriamycin in these transfectants. Our results indicated that most
exogenous mutant p53 conferred sensiti\}ity to these two chemotherapeutic drugs,
providing in vitro support for the clinical observation that bladder tumor with altered-

p53 responded better to chemotherapy."




Materials and Methods

Cell lines, plasmids, chemicals, and establishment of transfectants. The TCC-
SUP bladder cancer cell line was obtained from the American Tissue Culture
Collection (Rockville, MD, USA). The mutant p53-expression plasmids (V143A,
V173L, H179Q, N2471, and R273H) were obtained from Dr. Young-Sun Lin, Institute
of Molecular Biology, Academia Sinica, Taiwan. The p53 ¢DNA is under the control
of cytomegalovirus (CMV) promoter-enhancer. Adriamycin and cisplatin were
purchased from Sigma Chemical Co. The TCC-SUP cells were transfected with the
indicated mutant p53-expression plasmid by calcium phosphate method, and selected

in G418 containing medium (400 pug/mi).

Reverse transcriptase-PCR and DNA sequencing analysis. Total RNA was
isolated from growing cells using the Trizol reagent (GIBCO BRL). DNase (Promega)
treatment was executed before the reverse transcription and then inactivated by
heating samples at 95°C for 10 min. Twenty pg of total RNA was copied to cDNA
with MMLYV reverse transcriptase (Stratagene), and then used to amplify with p53-
specific primers. For 143, 173 and 179 mutants, p53E4 (5'-
GACAGCCAAGTCTGTGACTT-3") and p53E6 (5'-
TTCCACTCGGATAAGATGCT-3") primers were used. And for 247 and 273 mutants,
pS3E67" (5-TATGAGCCGCCTGAGGTTGG-3") and pS3E89
(S'TTGTTGGGCAGTGCTCGCTT-3") primers were used. The DNA sequences of
amplified fragment were analyzed with an Automatic DNA Sequencer ABI PRISM™

377 (Perkin-Elmer Ltd.).






