
Hallmarks of Cancer



Growth Signal Autonomy:

• Growth signal autonomy:

• – Normal cells need external signals from growth factors to divide

• – Cancer cells are not dependent on normal growth factor 
signaling

• – Acquired mutations short-circuit growth factor pathways leading 
to unregulated growth



Insensitivity to anti-growth signals

• Normal cells respond to inhibitory signals to maintain homeostasis 
(most cells of the body are not actively dividing)

• – Cancer cells do not respond to growth inhibitory signals

• – Acquired mutations or gene silencing interfere with the 
inhibitory pathways.



Avoiding immune destruction 

• There is evidence to support the theory of immune surveillance 
that states the

• immune system can recognize and eliminate cancer cells.

• – Successful cancer cells may be those that do not stimulate an 
immune

• response or can interfere with the immune response so as to avoid 
immune

• destruction.



Unlimited replicative potential 

• Unlimited replicative potential:

• – Normal cells have an autonomous counting device to defi ne a fi 
nite number of cell doublings after which they become senescent. 
This cellular counting device is the shortening of chromosomal 
ends, telomeres, that occurs during every round of DNA replication

• – Cancer cells maintain the length of their telomeres

• – Altered regulation of telomere maintenance results in unlimited 
replicative potential.



Tumor-promoting inflammtion

• Virtually all tumors contain infl ammatory immune cells

• – Infl ammation is an immune response that can facilitate the 
ability of acquiring the core hallmarks of cancer. For example, infl
ammatory cells can provide growth factors and enzymes that 
promote angiogenesis and invasion

• – In addition, infl ammatory cells can release oxygen species that 
are mutagenic.



Invasion and metastasis

• Normal cells maintain their location in the body and generally do 
not migrate

• – The movement of cancer cells to other parts of the body is a 
major cause of cancer

• deaths

• – Alterations of the genome may affect the activity and/or levels 
of enzymes involved in invasion or molecules involved in cell–cell 
or cellular–extracellular adhesion.



Angiogenesis

• Normal cells depend on blood vessels to supply oxygen and 
nutrients but the vascular architecture is more or less constant in 
the adult

• – Cancer cells induce angiogenesis, the growth of new blood 
vessels, needed for tumor survival and expansion

• – Altering the balance between angiogenic inducers and inhibitors 
can activate the angiogenic switch



Genome instability and mutation

• Acquiring the core hallmarks of cancer usually depends on 
genomic alterations

• – Faulty DNA repair pathways can contribute to genomic 
instability.



Evasion of cell death

• Normal cells are removed by apoptosis, often in response to DNA 
damage

• – Cancer cells evade apoptotic signals.



Reprogramming energy metabolism 

• Uncontrolled cell division demands increases in fuel and 
biosynthetic precursors that is obtained by adjusting energy 
metabolism

• – Unlike normal cells, cancer cells carry out glycolysis even in the 
presence of oxygen. Glycolysis intermediates can be used in 
biosynthetic pathways.


