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Cancer or malignant neoplasm is the name given to a collection of  related diseases, including 

but not limited to breast cancer, lung cancer, prostate cancer, leukemia (cancer in the blood), etc. In 

all types of  cancer, the main similarity is that some of  the body’s cells begin to divide without 

stopping and spread into surrounding tissues. Due to its large spectrum of  diseases, the chances of  an 

individual having cancer is high; one in two men and one in three women are diagnosed with cancer. 

It is a result of  a long process that begins when one of  the cells in an organ or tissue becomes 

damaged or altered in a way that causes it to break free from the normal controls that allow our cells 

to work together in harmony. There are many aspects to cancer; When cancer develops cells become 

more and more abnormal, old or damaged cells survive when they should die, and new cells form 

when they are not needed. These extra cells can divide without stopping and may form growths called 

tumors. Many cancers form solid tumors, which are masses of  tissue. Cancers of  the blood, such as 

leukemia, generally do not form solid tumors. Not all tumors are cancerous, only malignant tumors 

are. A malignant tumor has the ability to spread into, or invade, nearby tissues while a benign tumor 

does not have these abilities. Benign tumors can sometimes be quite large, however. When removed, 

they usually don’t grow back, whereas malignant tumors sometimes do.  

Normal Cell division is monitored at three checkpoints during the cell 

division process: 

G1 Checkpoint

G2 Checkpoint

M checkpoint

Every phase in the cell cycle is also regulated by various proteins at the 

checkpoints. Cyclin dependent kinases, CDKs, along with various cyclins, are 

the key proteins that regulate the cell cycle. When Cyclins bind to CDKs, the 

CDKs become activated, allowing them to phosphorylate other molecules 

and the process to proceed. 
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Knudsen's Hypothesis, also known as the “Two-Hit 

Hypothesis”: The Two Hit Hypothesis states that cancer is 

developed due to multiple mutations at different times.

“ Hits” can be:

• Acquired mutations

• External Mutations from :

• Carcinogens 

• Radiation

• Viruses

• Cell cycle checkpoints stop working

• Loss of  density dependent inhibition

• Loss of  contact inhibition

• Uncontrollable cell division and proliferation

• Loss of  tumor suppressor genes and proto-oncogenes

• Increase in oncogenes

• Autocrine growth stimulation

• Reduced expression of  cell surface adhesion molecules like E-

Cadherin

• Surgery:

Cryosurgery

Lasers

Hyperthermia

Photodynamic Therapy

• Radiation Therapy:

External Beam Radiation Therapy

Internal Radiation Therapy

• Chemotherapy 

• Immunotherapy:

Monoclonal antibodies

Adoptive cell transfer

Cytokines

Treatment Vaccines

BCG

• Targeted Therapy:

Small-molecule drugs 

Monoclonal antibodies 

• Hormone Therapy

• Stem Cell Transplant:

Autologous

Allogeneic

Syngeneic

• Precision Medicine

• Immunotherapy: White Blood Cell Armies

• Cell-Based Therapy: “Living Drugs”

• Epigenetic Therapy

• Research into Metastasis
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The Body’s response  against 

cancer utilizes the process of  

immunoediting. 

Immunoediting is a three step 

process: 

1. Elimination

2. Equilibrium

3. Escape

The process of  

immunoediting uses the 

bodies immune system to 

fight against the neoplastic 

cells. Neoplastic cells are 

cells that have been mutated 

and are beginning to grow 

abnormally.
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• Metastatic Cancer:  A cancer that has spread from the primary site to other distant or local parts of  the body.

• Occurs when cancer cells break away from a tumor and travel to other areas of  the body through the 

bloodstream or the lymph system. 

• EMT, Epithelial Mesenchymal Transition: Transition that epithelial cells undergo in order to migrate away 

from the primary site. 

• EMT induces a decrease in cell contact inhibition and in adhesive characteristics of  the malignant 

epithelial cell. 

• The reduced adhesiveness of  cancer cells also results in morphological and cytoskeletal alterations

• “Many tumor cells are rounder than normal, in part because they are less firmly attached to either 

the extracellular matrix or neighboring cells” (Cooper GM, 2016).

• Different types of  EMT exist:

• Type 1 is “associated with implantation, embryo formation, and organ development”

• Type 2 is “associated with wound healing, tissue regeneration, and organ fibrosis,” 

• “Type 3 EMT’s occur in neoplastic cells that have previously undergone genetic and epigenetic changes” 

(Kalluri, 2009).

• The transition that cancerous epithelial cells undergo to become mesenchymal cells is type 3 EMT 

• During type 3 EMT which cell adhesion molecule E-cadherin expression is decreased and N-cadherin and 

vimentin expression is increased. 

• When a cell becomes malignant TGF-β becomes and oncogene and promotes EMT and metastasis
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