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What is cancer?

Cancer is the uncontrolled growth of abnormal cells anywhere in a 
body.

There are over 200 types of cancer

All cancers derive from single cells that have acquired the 
characteristics of continually dividing in an unrestrained manner and 
invading surrounding tissues.

Terrifying illness 

Heterogenous group of diseases

A complex problem in health care delivery and public problems.
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Cancer symptoms



Known Causes of Human Cancer

Chemical Exposure
◦ Tobacco smoke
◦ Environmental (PCBs)
◦ Occupational (coal tar, asbestos, 

aniline dye)
◦ Diet (aflatoxin)

Radiation (UV, ionizing)

Infection
◦ Viruses (EBV, hepatitis B, 

papilloma)
◦ Bacteria (Helicobacter)

Inherited familial cancer syndromes
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Cell proliferation
Cell proliferation produces two cells from one, and it requires cell 
growth followed by cell division. 

Uncontrolled cell proliferation is a hallmark of cancer.
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What is a mutation?
•Germline mutation

– A change in the DNA sequence that can be inherited from either parent

•Somatic mutation 
– A change in the DNA sequence in cells other than sperm or egg
– The mutation is present in the cancer cell and its offspring, but not in the 

patient’s healthy cells

M.PHIL SEMESTER II, CURRENT TOPICS IN BIOCHEMISTRY



Types of mutations

Substitution

Deletion

Insertion

Inversion

Duplication



Mutations & cancer genes 
Cancer genes are causally implicated in oncogenesis

Mutations in cancer genes can occur somatically or can be inherited.

Mutations in some cancer genes can be inherited from parents, in 
which case they are present in every cell of the body.  Such people are 
at a higher risk of developing cancer.

Somatic mutations can occur in any of the cells of the body except the 
germ cells (sperm and egg) and therefore are not passed on to children. 
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Cancer genes

There are two types of cancer genes:  
◦ Tumour suppressor genes (Gene encode RB associated and P53 

proteins. 
◦ Oncogenes (ras, myc)

To date, we know of approximately 400 somatic “cancer genes” * but there are almost 
certainly more to be found

oDefect in genes regulate apoptosis (inactivation of p53 or overexpression of 
anti-apoptotic proteins)

oDefect in DNA repair genes (Principal DNA repair mechanisms include: 
mismatch repair, base and nucleotide excision repair, repair of depurinated sites and 
repair of double-strand breaks)
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Tumour suppressor gene

TS

Cancer

These genes  normally function to PREVENT cell growth/division



Oncogene

Cancer

Ras

Genes which normally function to PROMOTE cell growth/division in a 
controlled manner
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Cancer progression

Benign Tumour

In situ cancer

Invasive cancer

Metastatic 
cancer

Mutations in multiple cancer genes are required for the 
development and progression of a single cancer

Type
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Treatment of Cancer

Many cancer treatments are available. 

Treatment options will depend on several factors, such as 

the type and stage of cancer, 

patient general health, and preferences. 

Together Patient and his doctor can weigh the benefits and 
risks of each cancer treatment to determine which is best for 
him.
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Goals of cancer treatment
Cure. The goal of treatment is to achieve a cure for your cancer,
allowing you to live a normal life span. This may or may not be possible,
depending on your specific situation.

Primary treatment. The goal of a primary treatment is to completely
remove the cancer from your body or kill the cancer cells.

Any cancer treatment can be used as a primary treatment, but the most
common primary cancer treatment for the most common cancers is
surgery. If your cancer is particularly sensitive to radiation therapy or
chemotherapy, you may receive one of those therapies as your primary
treatment.
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Adjuvant treatment. The goal of adjuvant therapy is
to kill any cancer cells that may remain after primary
treatment in order to reduce the chance that the cancer
will recur.
Any cancer treatment can be used as an adjuvant
therapy. Common adjuvant therapies include
chemotherapy, radiation therapy and hormone therapy.
Palliative treatment. Palliative treatments may help
relieve side effects of treatment or signs and symptoms
caused by cancer itself. Surgery, radiation,
chemotherapy and hormone therapy can all be used to
relieve signs and symptoms. Medications may relieve
symptoms such as pain and shortness of breath.
Palliative treatment can be used at the same time as
other treatments intended to cure your cancer.
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•Surgery. The goal of surgery is to remove the cancer or as much
of the cancer as possible.

•Chemotherapy. Chemotherapy uses drugs to kill cancer cells.

•Radiation therapy. Radiation therapy uses high-powered energy
beams, such as X-rays, to kill cancer cells. Radiation treatment
can come from a machine outside your body (external beam
radiation), or it can be placed inside your body (brachytherapy).

•Bone marrow transplant. Bone marrow transplant is also known
as a stem cell transplant. Your bone marrow is the material inside
your bones that makes blood cells. A bone marrow transplant can
use your own cells or cells from a donor.
•A bone marrow transplant allows your doctor to use higher doses
of chemotherapy to treat your cancer. It may also be used to
replace diseased bone marrow.
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•Immunotherapy. Immunotherapy, also known as biological
therapy, uses your body's immune system to fight cancer. Cancer
can survive unchecked in your body because your immune
system doesn't recognize it as an intruder. Immunotherapy can
help your immune system "see" the cancer and attack it.

•Hormone therapy. Some types of cancer are fueled by your
body's hormones. Examples include breast cancer and prostate
cancer. Removing those hormones from the body or blocking their
effects may cause the cancer cells to stop growing.
•Targeted drug therapy. Targeted drug treatment focuses on
specific abnormalities within cancer cells that allow them to
survive.
Other treatments may be available to you, depending on your type of
cancer.
•Clinical trials. Clinical trials are studies to investigate new ways
of treating cancer. Thousands of cancer clinical trials are
underway.
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Alternative medicine
No alternative cancer treatments have been proved to cure cancer. 
But alternative medicine options may help you cope with side effects 
of cancer and cancer treatment, such as fatigue, nausea and pain.

Some alternative medicine options found to be helpful for people with 
cancer include:

 Acupuncture
 Hypnosis
 Massage
 Meditation
 Relaxation techniques
 Yoga
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Conclusion
It is a multi-step process that requires the accumulation of many genetic changes over time . 
These genetic alterations involve activation of proto-oncogenes to oncogenes, deregulation 
of tumour suppressor genes and DNA repair genes and ‘immortalisation’ 
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Tests and Procedures
The most common diagnostic tests and what to expect before, 
during, and after them. Information about diagnostic tests for a 
specific type of cancer can be found in a separate area of this 
website.
Barium Enema
Procedure used to find health conditions in the colon and rectum
Biopsy
How a tissue sample is used to diagnose cancer
Bone Marrow Aspiration and Biopsy
Procedures that can provide information about blood cells
Bone Scan
Used to find cancer or see how well treatment is working
Breast MRI
Imaging test used to look at breast tissue
Colonoscopy
Used to view a part of the large intestine
Computed Tomography (CT) Scan
Type of imaging test used to find and learn more about cancer
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Types of Endoscopy
Procedures used to view the inside of the body
Fecal Occult Blood Tests
Used to find blood in the stool
Magnetic Resonance Imaging (MRI)
Imaging test done without using x-rays
Mammography
X-ray that checks for breast cancer
MUGA Scan
Test for checking if the lower chambers of heart are pumping blood properly
Pap Test
Procedure to find changes in cells that can lead to cervical cancer
Positron Emission Tomography and Computed Tomography (PET-CT) Scans
Used to find cancer and learn its stage
Sigmoidoscopy
Test to examine the lower part of the large intestine
Tumor Marker Tests
Types of tests that look for substances made by cells in the body in response 
to cancer
Ultrasound
Imaging test that can show tumor's location in the body
Upper Endoscopy
Used to examine the esophagus, stomach, and top of small intestine


