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	3. Learning objectives:
 Introduction
  Theories of cancer development
 Gene playing role in carcinogenesis
 Stages of cancer development
 Mechanism of action of carcinogenesis
 Conclusion
 


	4. Introduction:
 What is  cancer?
 • Uncontrolled and inappropriate division of cell
 Loss of cells ability to undergo apoptosis•
 Genetic damage to critical genes that regulate cell growth
 • Exposure to chemical carcinogen.
 It also caused by viral infection .
 In normal tissue ,the rates of new cell growth and old cell death
are kept in balance.
 If this balance is disturb it cause cancer
 


	5. Difference between normal  and
cancer cell
 


	6. Theories of cancer  development
 Standard dogma:
 Proto _oncogene (Ras_melanoma)
 Tumor suppressor genes(p53 various cancer)
 Modified dogma:
 Mutation in DNA repair gene lead to the accumulation of
unrepaired mutations (xeroderma pigmentosum)
 Early –instability theory:
 Master gene require for adequate cell reproduction are
disabled ,resulting in aneuploidy(Philadelphia chromosome)
 


	7. Gene playing role  in cancer
development
 There are following gene which play important role in cancer
development
 Oncogene
 Tumor suppressor genes
 DNA repair gene
 


	8. Proto oncogene
 .  Proto-oncogenes are normal genes that help cells grow.
 Oncogenes:
 Oncogenes are mutated of defective genes.
 Oncogenes are coded for different proteins which change
the normal cell cycle leading to uncontrolled cell division
 Oncogenes negatively regulate the cell cycle.
 Tumor suppressor gene:
 Genes that help keep cell division under control or cause
cells to die at the right time are called tumor suppressor
genes.
 


	9. Conversion of proto-oncogene  to
oncogene
Viral insertion:
Activation of proto-oncogene myc to oncogene
by viral insertion ultimately causing avian leukemia.
Chromosomal translocation :
Some of the tumors exhibit chromosomal
abnormalities.
i.e. splitting off a small fragment of chromosome
which is joined to another chromosome.
Chromosomal translocation usually results in
overexpression of proto-oncogenes.
 


	10.  Burkett's lymphoma,  a cancer of human
 B-lymphocytes, is a good example of
 Chromosomal translocation.
 3. Gene amplification:
 Several fold amplifications of certain DNA sequences are
observed in some cancers.
 For example: anticancer drugs methotrexate (an inhibitor of
the enzyme dihydrofolate reeducates) is associated with
gene amplification.
 4. Point mutation : The ras proto-oncogene is
 the best example of activation by point mutation
 (change in a single base in the DNA).
 



	12. Example of tumor  suppressor gene:
 P53:
 If the DNA cannot be repaired, this protein prevents the cell from
dividing and signals it to undergo apoptosis. By stopping cells with
mutated or damaged DNA from dividing, p53 helps prevent the
development of tumors.“
 The collective function of the best-understood tumor suppressor
gene proteins, Rb, p53, and p21, is to put up a roadblock to cell
cycle progression
 



	14.  Normal :
Proto-oncogene--------------------+cell  growth
Tumor suppressor gene_________+proliferation
 Cancer:
Mutated or activated Oncogene____________________+_loss of function
Mutation of suppressor gene_________________________
 


	15. Stages of cancer  development
1. There are three following stages of cancer development
2. Initiation
3. Promoter
4. Progression
5. Initiation:
6. Initiation involves the alteration, change, or mutation of genes arising
spontaneously or induced by exposure to a carcinogenic agent
7. Initiation is the first step in the two-stage model of cancer
development.
8. Initiators, if not already reactive with DNA, are altered (frequently they
are made electrophilic) via drug-metabolizing enzymes in the body
and are then able to cause changes in DNA (mutation).
 


	16.  initiation is  the result of permanent genetic change, any daughter cells
produced from the division of the mutated cell will also carry the
mutation.
Promotion:
 The promotion stage is considered to be a relatively lengthy and
reversible process in which actively proliferating preneoplastic cells
accumulate.

Once a cell has been mutated by an initiator, it is susceptible to the
effects of promoters.
 These compounds promote the proliferation of the cell , giving rise to a
large number of daughter cells containing the mutation created by the
initiator.
 Unlike initiators, promoters do not covalently bind to DNA or
macromolecules within the cell. Many bind to receptors on the cell
surface in order to affect intracellular pathways that lead to increased
cell proliferation
 


	17. Progression:
 repeated promoter  applications on initiator-exposed skin
produces benign papilloma's.
 Most of these papilloma's regress after treatment is stopped, but
some progress to cancer.
 The frequency of progression suggests that the papilloma's that
progress to cancer have acquired an additional, spontaneous,
mutation.
 Progression is associated with a karyotype change since virtually all
tumors that advance are aneuploidy (have the wrong number of
chromosomes).
 



	19. Mechanism of cancer
development:
  Key factor :
 Following key factor play important role in cell growth control
 Growth factors
 Receptors for growth factors and hormone
 Intracellular signal transducers
 Nuclear transcription factor
 Cell cycle proteins
 


	20. Growth factor:
 Cell  proliferation is stimulated by growth factor .in general ,a growth
factor binds protein receptor on plasma membrane.
 They regulate cell division by transmitting the message across the
plasma membrane to the interior of the cell (transmembrane signal
transduction).
 This binding activates cytoplasmic protein kinases leading to the
phosphorylation of intracellular target proteins.
 The phosphorylated proteins stimulate cell division
 


	21. Growth factor receptor:
Some  oncogenes encoding growth factor receptors have been
identified.
 Overexpression and/or structural alterations in growth factor
receptors are associated with carcinogenesis.
for example:
 The overexpression of gene erb-9, encoding ECF-receptor is
observed in lung cancer.
 


	22. Signal transduction:
 guano  sine triphosphate (GTP)-binding proteins are found in
 about 30%" of human cancers.
 The mutation of ras proto-oncogene is the single-most dominant
 cause of many human tumors.
 The inactive ras is in a bound state with GDP.
 When the cells are stimulated by growth factors, ras P21 gets
activated by exchanging GDP for CTP.
 This exchange process is catalyzed by guanine nucleotide releasing
factor (CRF).
 


	23.  The active  ras P21 stimulates regulators such as cytoplasmic
 kinases, ultimately causing DNA replication and cell division.
 Point mutations in ras gene result in the production of altered ras
P21, lacking GTPas activity. This leads to the occurrence of ras P21
 in a permanently activated state, causing uncontrolled
multiplication of cells.
 


	24. Non receptor tyrosine  kinase:
 : These proteins are found on the interior of the inner plasma
membrane.
 They phosphorylate the cellular target proteins in response to
external growth stimuli.
 Mutations in the proto-oncogenes (e.9. abl) encoding non-
 receptor tyrosine kinases increase the kinase activity and, in turn,
phosphorylation of target proteins causing unlimited cell
multiplication.
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