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Cancer Overview
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1. Cancer

A large group of diseases
characterized by uncontrolled
growth and spread of abnormal
cells.

2. Neoplasm or Tumor

A mass of new tissue growth 
independent of its surrounding 
structures; it has no function.
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Gap junction channels are composed of a family of transmembrane 
proteins called connexin















General Characteristics
 Benign Malignant 

Local Spread Expanding, Pushing Infiltrative and invasive 
 

Distant Spread Rare Metastasize 

Differentiation Well Differentiated Well Differentiated to undifferentiated 

Mitotic Activity Normal Normal to increased mitotic rate 

Morphology Normal Normal to pleopmorphic 

Effect on Host Little Life threatening 

Doubling Time Normal Normal to accelerated 
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Pleomorphic:- In various distinct forms 



Types of Differentiation

 1. Well differentiated
 closely resemble the cell of origin

 easily classified by histology

 2. Undifferentiated
- do not resemble normal cells

- more difficult to classify

- also called “anaplastic”
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The environment:

Some environmental agents associated with cancer 
are: 

 Viruses 

 Tobacco smoke 

 Food 

 Radiation 

 Chemicals 

 Pollution



 Chemicals in the environment

 Tobacco smoking is associated with lung cancer and 
bladder cancer. 

 Prolonged exposure to asbestos fibers is associated 
with mesothelioma

 malignant (cancerous) cells are found in the 
mesothelium, a protective sac that covers most of the 
body's internal organs. Most people who develop 
mesothelioma have worked on jobs where they 
inhaled asbestos particles. 

 Hundreds of chemicals have been identified as 
carcinogens.
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Causes of Cancer



 Ionizing Radiation

 Sources of ionizing radiation, such as radon 
gas, can cause cancer. Prolonged exposure to 
ultraviolet radiation from the sun can lead to 
melanoma and other skin malignancies.

 Infectious Diseases
 Virus - The main viruses associated with 

human cancers are human papillomavirus, 
hepatitis B and hepatitis C virus, Epstein-Barr 
virus, and human T-lymphotropic virus. 
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Causes of Cancer











Tumour suppressor genes

 The gene’s normal function is to regulate cell 
division. Both alleles need to be mutated or 
removed in order to lose the gene activity.

 The first mutation may be inherited or somatic.

 The second mutation will often be a gross event 
leading to loss of heterozygosity in the 
surrounding area.





oncogenes

 Cellular oncogene c-onc

 Viral oncogene v-onc

 Proto-oncogene, activated by 
mutation to c-onc



Proto-oncogene activation











 11% of cancer-related 
deaths

 Tumor progression 
may take 10-35 years

 Adenomatous polyp 
develops into 
carcinoma



Cancer terminology

Classification by tissue 
type:

 carcinoma
epithelial cell
90% of all tumours
derived from ectoderm (mostly) 
or endoderm (some)

 sarcoma
connective tissue
2% of all tumours
derived from mesoderm

 leukaemia
circulatory or lymphatic
8% of all tumours
derived from mesoderm

Classification by the type of 
cells:

 Adenomatous cells
ductal or glandular cells

 Squamous cells
flat cells

 Myeloid
blood cell

 Lymphoid
lymphocytes or macrophages



Classifications of Neoplasms

Tissue of Origin Benign Malignant 

Glandular epithelium Adenoma Adenocarcinoma 

Squamous epithelium Papilloma Squamous cell 
carcinoma 

Connective tissue 
 smooth muscle 

Leiomyoma Leiomyosarcoma 

Hematopoietic  Leukemia 

Lymphoreticular  Lymphoma 

Neural Neuroma Blastoma 
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Types of Cancer

 Cancer can affect almost

any tissue type in the body.

 Lung cancer

 Skin Cancer

 Liver Cancer

 Breast Cancer

 Cervical Cancer

 Prostate Cancer



Hanahan and Weinberg, Cell 144:646 (2011) 

The Hallmarks of Cancer



Hanahan and Weinberg, Cell 144:646 (2011) 

Newer Hallmarks of Cancer



Hanahan and Weinberg, Cell 144:646 (2011) 

Therapeutic Targeting of the Hallmarks of Cancer
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