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The current concept of a carcinogenesis consists of multiple accumulations of diverse
genetic and epigenetic events. These genetic events fall mainly into two distinct categories:
activation of protooncogenes and inactivation of tumor-suppressor genes. The p53 gene
encompasses 16 to 20 kb of DNA on the short arm of human chromosome 17 at position
17p13.1. This gene encodes a 393-amino acid nuclear phosphoprotein ( 53 kd in molecular
weight). The p53 protein exerts a tumor-suppressive or negative growth effect by acting
as a cell-cycles checkpoint to block cell division before DNA replication at the late G1
phase. The protein also plays a role in programmed cell death. The loss of normal
P53 function is associated with cell transformation in vitro and development of neoplasm
in vivo. Alterations at the p53 gene or protein have tumed out to be the most common
changes yet identified in human cancers. The changes in the p53 gene and protein could
potentially be used in clinical oncology to screen patients (this facilitating an early diagnosis),
for prognostic evaluation, to tailor treatment of individual patients, or to assess the response
to therapy. This review describes the p53 gene and its implications in the pathogenesis,

prognosis, and therapy of human cancer.
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Figure a.

Functional domains of p53, in mammals has revealed five highly conserved domains, four

of which full with in exons 5 through 8. Most p53 gene alterations are the missense mutation,

and most frequently located in the conserved areas.

Bull 1994;50(3):582-99)

(Modified from Lane DP: Bri Med
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Figure 5. Sites of mutation in p53.
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The human p53 gene encodes a protein of 393 amino acids.

Nearly all of the mutations in human tumors fall between codons 120 and 290 (filled area)

and about half alter codons 175, 248,249,273,0r 282.

Table 1. Genetic alteration in the p53 gene.

Missense mutation: the most frequent genetic change (> 50%) in human cancer;
involving almost all tumor types, especially carcinomas of the colorectum,
lung, esophagus, stomach, liver, breast, and bladder

Nonsense or splice site mutation: found in up to 5% of lung, esophageal, and
other carcinomas.

Gene rearrangement: frequently associated with osteosarcomas, soft tissue
sarcomas, lymphomas and chronic myelogenous leukemias.

Allelic losses: occur in occasional tumors of several types, eg, colorectal
neoplasms, breast cancers, esophageal carcinomas, lymphomas, and
osteosarcomas.

Germline mutation: associated with the Li - Fraumeni syndrome and a small
number of patients with sarcomas, second malignant neoplasms,childhood
leukemias, and breast cancers.

Table 2. Functional inactivations of the p53 protein.

Binding to Eé oncoprotein of human papillomaviruses: involving HPV -
associated carcinomas, those of anogenital tract in particular.

Binding to EBNA - 5 and BZLF1 of EBV: involing in EBV - associated
nasopharyngeal carcinomas and lymphomas.

Binding to HBxAg: encountered in primary hepatocellular carcinomas.
Binding to cellular oncoprotein MDM2: seen in up to one third of sarcomas.

Sequestering or dislocation of the ps3 protein in the cell cytoplasm: up to
one third of breast carcinomas with wild - type p53 have the ps3
protein localized in the cytoplasm of cancer cells (where it cannot

function); occurs in a small number of colorectal carcinomas as well.
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Biochemical and Biologic Functions of Wild - Type p53

Biochemical functions

Binds DNA in a sequence - specific manner

Activates transcription from promoters with p53 DNA - binding sites

Represses transcription from a variety of promoters without p53 DNA

- binding sites

Stimulates annealing of single - stranded DNA

Inhibits helicase activity

Inhibits DNA replication
Biologic functions

Induces G1 growth arrest

Inhibits tumor - cell growth

Preserves genetic stability
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A.) Normal cell division, for which p53 is not required.

B.) In the response of a normal cell to DNA damage, the genome-guarding function of

p53 is induced to activated the cell-cycle checkpoint in G1 for repairing the damaged DNA

prior to replication. C.) In cell lacking normal p53 function, replicate damaged DNA, resulting

in mutation, aneuploidy, mitotic failure and cell death. Malignant clones arise from the sarvivors

of this genetic scrambling.

(Modified from Lane DP: Nature 1992;358:15-6)
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influence cell cycle controls.

Note that the p21 protein may act through other mechanisms to

Interestingly, p53-dependent expression of the mdm2 gene

interaction has been decribed as a feedback loop, possibly explaining the cell’s recovery from

G1 arrest.
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