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TYPE INCIDENCE (MORTALITY)

Jemal, Ward and Thun, “Cancer: Principles &
Practice of Oncology.” Edited by DeVita,
Hellman and Rosenberq. (2006), pp. 226-241



Cancers which kill 10,000-30,000
U.S. patients annually include:



Cancer risks include:



Cancer risks (continued)



Lung Cancer kills over 150,000
patients in the U.S. annually.



Carcinogens which have been identified
In cigarette smoke include:



The process by which unreactive carcinogen
converts to a form which binds DNA is known
as metabolic activation.



BENZ(a)Pyrene
e The chemical structure of BaP
IS shown.



BaP is metabolized by

BaP

B P450s enzymes to BPDE.
Bap-7,8-oxide

l Epoxide hydrolase
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P450s
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| | DNA
BPDE-N2-dG
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Boysen and Hecht, Mutation Res. 543:17(2003).



Carcinogens can be detoxified and
excreted prior to DNA damage.



DNA is mutated if the rate of
carcinogen activation exceeds

the rate of carcinogen
detoxification and/or DNA repair.



P53, a tumor suppressor gene:



P53 mutations are detected in
most of the lung cancer patients.



P53 mutations.
oP 53is mutated at codons 157, 158,
245, 248, 249 and 273 in lung cancer.

p53 is mutated at codons 157, 158, 245, 248, 249 and 273 in lung cancer
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Cell cycle phases



p53 mediates the G, to S-phase
checkpoint of the cell cycle



Cell cycle enzymes.
eCyclin D/cdk is inhibited by
p21,27,57,15,16,18 and 19.
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Genotoxicity of tobacco smoke.



Carcinogenesis



Normal lung



Hyperplasia



Dysplasia



Adenoma



Adenocarcinoma



Tumor formation



Tumors

e The primary cancer can undergo
metastasis to distant organs.
Carcinoma

|

Angiogenesis

4

Migration, Invasion and Metastasis.



* Mutation of tumor suppressor genes
such as

+ Silencing of tumor suppressor genes
such as

 Amplification of oncogenes such as



Molecular Biology of the Cell, Alberts et al.,
2001.
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ErbB family of receptor tyrosine
kinases (RTKs) and ligands

EGF

TGFa

Amphiregulin NRG2
B-cellulin NRG3
HB-EGF Heregulins
Epiregulin Heregulins B-cellulin

Extracellular

Cell membrane

Cytoplasm

ErbB1 ErbB2 ErbB3 ErbB4
HER1 HER2 HER3 HER4
EGFR Neu



The EGFR is an 1186 amino acid
integral membrane protein.



Agent IC5,, ug/mi

The IC;, to inhibit °I-EGF specific binding to
NCI-H157 cells was determined.

Draoui et al., Life Sci. 1994; 35:352.



EGF causes tyrosine
phosphorylation of the EGFR,
PLCy, and PI-3-K.




Paez et al., Science 304:1497 (2004)
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RAS, RAF, MEK and ERK

 Receptor tyrosine kinases
(RTK) stimulate proliferation
Through the RAS, RAF,

MEK and ERK pathway

* In NSCLC, K-RAS is
Mutated in approximately 20%
of the patients.



RAS



RAF



MEK



ERK



Molecular Biology of the cell;
Alberts et al., 2001.
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EGFR dimerization



PI3K, Akt, mTOR pathways
stimulate cellular survival.



PISK



PTEN



Akt



MTOR



Molecular medicine



Erlotinib/gefitinib resistance



CML patients are sensitive to the
small molecule TKI Gleevec.



CML patients have a genetic
abnormality on chromosome 22
(Philadelphia chromosome).

eSegments of chromosome 9 and 22
are fused resulting in the bcr-abl gene. eThe
resulting tyrosine kinase is constituitively

active.
eBcr-abl tyrosine kinase actvity is inhibited by

Gleevec.



Translocation of Bcr/Abl.

eChromosome 22 translocates with chromosome 9. Molecular
Biology of the Cell; Alberts et al., 2001.



Ber-Abl



(Sawyers and Druker. Cancer J. Sci.
Am. 1999;5:63).



(Druker et al. N.
Engl. J. Med. 2001; 344: 1038.).

(O’Hare et al.,
Clin. Cancer Res. 2011; 17: 212).



Gleevec mechanism of action

eGleevec blocks the ATP binding site. Molecular
biology of the cell; Alberts et al., 2001.
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GLEEVEC RESISTANCE



Tyrosine kinase inhibitors In
cancer



PRACTICAL STEPS TO PREVENT
CANCER



PRACTICAL STEPS TO PREVENT
CANCER (continued)

e Avoid pesticides.

eEat fruits and vegetables.
eReduce red-meat consumption.
eEat fish.

eMinimize fried foods.

eDrink alcohol in moderation.

e Avoid unnecessary x-rays.
eReduce infections.
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