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CANCER is a disease of uncontrolled growth
caused by DNA damages and altered gene expression

CANCER is a genetic disease with heritable traits and mutated genes

~30,000 genes encoded by human genome
~15,000 genes expressed in a given cell, cancer or normal
cancer and normal cells differ by the expression of >1,000 genes

In a given cancer cell, the significant reprogramming of gene 
expression is caused by the alteration of a few genes (say 10), 
which are the programmers or triggers 

They are called ONCOGENES and TUMOR SUPPRESSOR GENES

In human genome, there are about 100 each, but individual cancers 
result from the alterations of different sets of 10 or fewer.
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Multi-step oncogenesis



Ghosh, P, Qiu, Y, Wang LY, Kung, HJ (2008) Tyrosine kinome: oncogenic mutations and therapeutic targeting 
in cancer (in press) in Molecular Oncology” Causes and Treatments for Cancer”. Ed, Sawyers, C, Gelman, E, 
and Rauscher F, III.
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Oncogenic 
mutations of 
tyrosine kinases



Tyrosine Kinase Inhibitors 
As Cancer Therapeutics

Krause & Van Etten (NEJM, 2005 353:172)
TK as targets for cancer therapy 



Gene Expression 
Profiles

Microarray analysis

Red: high expresson
Green: low expression



Conventional Therapy
Genotoxic Stress
(Poison to death)
Etoposide, Doxorubicin, 
cis-platin, Taxol
Damage DNA

Metabolic Stress
(starve to death)
Arginase, Asparaginase
Remove nutrition

Targeted Therapy
Tyrosine kinase inhibitors
Herceptin, Gleevec, Iressa
Growth inhibition

Combination Therapy

Personalized Therapy

6. Chemotherapy involves poisoning the rapidly-growing cancer 
cells and also destroys rapidly-growing healthy cells in the bone 
marrow, gastrointestinal tract etc, and can cause organ damage, 
like liver, kidneys, heart, lungs etc. 

7. Radiation while destroying cancer cells also burns, scars and 
damages healthy cells, tissues and organs. 

8. Initial treatment with chemotherapy and radiation will often 
reduce tumor size. However prolonged use of chemotherapy and 
radiation do not result in more tumor destruction. 

10. Chemotherapy and radiation can cause cancer cells to mutate 
and become resistant and difficult to destroy. Surgery can also
cause cancer cells to spread to other sites. 

11. An effective way to battle cancer is to starve the cancer 
cells by not feeding it with the foods it needs to multiply.. 

*CANCER CELLS FEED ON: 

a. Sugar is a cancer-feeder. By cutting off sugar it cuts off one 
important food supply to the cancer cells. Sugar substitutes like 
NutraSweet, Equal, Spoonful, etc are made with Aspartame and 
it is harmful. A better natural substitute would be Manuka honey 
or molasses, but only in very small amounts. Table salt has a 
chemical added to make it white in color. Better alternative is 
Bragg's aminos or sea salt. 

Cancer Update from Johns Hopkins 2009
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