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Cancer is as old as the history of humanity!

Oldest description of cancer was made in about 3000 BC, found in a papyrus in 
Egypt.

460-370 BC: Hippocrates was the first physician to use the “carcinos” or
“carcinoma” terms.
28-50 BC: Celsus translated the Greek «carcinos" term into «cancer» (Latin 
word for crab).
130-200 AD: Galen used the word oncos (Greek for swelling) to describe 
tumors.



What is cancer?

According to the American Cancer Society (ACS), cancer is a group 
of diseases characterized by uncontrolled growth and spread of 

abnormal cells. 
If the spread is not controlled, it can result in death.

Cancer cells are defined by two heritable properties:

(1) They reproduce without control

(2) They invade and colonize other tissues



Cancer is the 2nd leading cause of death in the World now
but will likely become the 1st in 2060!



Cancer is the second leading cause of death globally, 
accounting for an estimated 9.6 million deaths, or one in six 
deaths, in 2018!



Most common types of cancers in the US in 2020



Most common types of cancers globally

Incidence: occurence of new cases
Mortality: number of deaths



Most common types of cancers in Turkey (2018)



Generally it is not possible to diagnose a tumour before it 
becomes a mass containing millions of cells

By the time a tumour is first
detected, it has been typically
developing for many years and
already contains a billion cells or
more.



A very complex machinery exists in normal cells and cancer
cells reprogram this system in order to promote overgrowth



Cancers are caused by accumulation of mutations
(genetic instability)



Cancer is also a multi-layered disease with multiple complex 
networks of interactions located at different levels.

Hallmarks of cancer: refer mainly to the cellular and tissular processes
that cause tumour growth and metastasis.



Genes that Regulate:

Cell Growth
Cell Death (Apoptosis )
DNA Repair
Angiogenesis
Cellular Cohesion
Drug/Xenobiotic Metabolism
Drug Resistance

What Type of Genes are Mutated During Tumorigenesis ?

Cancer is caused by an accumulation of genetic mutations .Cancer does not

arise from only one genetic alteration.  It is typical to identify tumors 
Containing 5 or more genetic alterations.



Chromosomal duplications, deletions or translocations are
common in human cancers.
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Tumor Fomation is a 
Multistage Process

The mutations don’t happen all together….

they take a long time to accumulate!!
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Multistage Genetic Model for the Development of Colon Cancer



Colon cancers typically begin with the mutation and
disruption of tumor suppressor gene APC (Ademotous
Polyposis Coli), followed by formation of polyps.

Note that excessive beef consumption was associated with colon cancers.
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Multistage processes of skin-cancer formation

H-Ras mutation
Ras activation

PKC /MAPK pathway 
activation



Multistage processes of breat-cancer formation



Multistage processes of lung-cancer formation



Multi-step Tumorigenesis and Genome Instability





The mechanisms of action of the main chemotherapeutic agents



DNA damagingagentsare also used in cancer becauseof their
abilityto inhibit DNA polymerase

DNA damaging agents react with nucleotides and modify the structure of DNA. 
The modified structure then acts as a physical barrier and hinders the movement 
of DNA polymerase.



Side Effects of Chemotherapy









Cancer immunotherapy is a new form of cancer treatment 
that uses the power of the body's own immune system to 
prevent, control, and eliminate cancer.

Cancer immunotherapy focuses on boosting or changing the body’s own immune
system to fight cancer. 



Anti-PD-1/PD-L1 immunotherapy



Molecular Profiling and Targeted Therapies











Nicholas Lydon, Novartis

Brian Druker, Oregon Health and science university

The New Era of Targeted Therapy 

Time, May 2001



Philadelphia Chromosome

Philadelphia 

chromosome 

Translocation

Adapted from Blood 112, 4808-4817 (2008) 



THE TYROSINE KINASE INHIBITOR 

Imatinib mesylate - STI571 - GLEEVEC

❑ specific inhibitor of ABL, KIT and PDGFR

❑ is used to treat CML (BCR-ABL) and GIST (KIT)

❑ inhibits inactive form of the kinases
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Two main types of lung cancer

https://lcfamerica.org/lung-cancer-info/types-lung-cancer

➢ Small cell lung cancer are typically smaller than the cells of non-small cell lung 

cancer.

Non Small Cell Lung Cancer Small Cell Lung Cancer



Comparative analyses of NSCLC for diagnostic, prognostic, and therapeutic procedures



The Frequency Of Driver and Candidate

Mutations

in NSCLC Patients







Targeted Therapy for Lung Cancer



Biomarker-guided therapy for colorectal cancer



Landscape of Current Targeted Therapies for Advanced Colorectal Cancer







Targeted Therapy in Breast Cancer 





Promising molecular targeted therapies in breast cancer



Current Molecular Profile of Prostate Tumors



Current Molecular Profile of Prostate Tumors





Prostate cancer treatment



Promising molecular targeted therapies in prostate cancer



Current Molecular Profile of Gastrointestinal Stromal Tumors



Systemic Therapy for Gastrointestinal Stromal Tumor



Molecular diagnostics of head and neck cancer



New Therapies in Head and Neck Cancer





DNA mutations, copy number variations and 

gene fusions across the genome and provide 

information about prognosis and treatment.

This lab test uses antibodies to detect certain 

antigens (markers) in a tissue sample 

acquired from a biopsy.

Immunohistochemistry provides

information that helps doctors to diagnose 

diseases such as cancer

How Molecular Profiling Works



This laboratory technique is used to evaluate 

genes and/or DNA sequences on

chromosomes. FISH can be helpful in 

diagnosing, assessing risk

and treatment needs, as well as for 

monitoring treatment

effectiveness.

This is a technique that expands trace 

amounts of DNA so that a specific segment 

of DNA can be studied. This technique has

become useful in detecting a very low 

concentration of blood cancer cells, too few 

to be seen using a microscope.

How Molecular Profiling Works





Targeted therapy's major benefit is that it can kill cancer cells 

without damaging healthy cells 
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