Epidermal Growth Factor Receptor

c e
EGFr Activation

Spread of
cancer cells

Blood
Vessel

Metastatic
Spread

Blood

! ’ Vessel
Angiogenesis

(e VV"ProIiferation
J) o Al 5yl b ika

Newer agent also highly effective, they are preferable to the general
side effect, but they are so expensive

You will try to target the cancer cell because certain gen or receptor
expressed more in the cancer cell rather than normal cell

We will talk about EGFR (activity more in cancer cell) activation in
cancer cell will lead to cancer cell increase proliferation, increase
survival, increasing angiogenesis (blood supply to cancer cell)

We well target the mechanism when the EGFR bind to receptor the
benefit to cancer cell of angiogenesis metastasis
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1: tyrosine kinase inhibitor because tyrosine enzyme responsible for
phosphorylation once the receptor is phosphorylated this



phosphorylation is initiate farther cascade of the in-cancer cell to
maintain its survival
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Cetuximab is monoclonal antibody well be the selection to be use in
management, highly expensive, can use to treatment refractory allergic
disorder
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EGFR/ TK activity
* No ligand - EGFR is a monomer
* EGF binds to one monomer which —
then moves through the membrane to molecules
find another ¢
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* This opens up the catalytic cleft of the
kinase to allow substrate proteins in.

* Phosphorylation activates a series of
downstream signalling pathways.
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cell growth, proliferation and survival

Growth factor receptorinhibitors

* The epidermal growth factor receptor (EGFR) oty T =
is overexpressed in a number of solid
tumors, including colorectal cancer, head and
neck cancer, non-small cell lung cancer, and
pancreatic cancer.

e Activation of the EGR signaling pathway ... —

results in downstream activation of several el J :f K j_|
key cellular events involved in cellular - "
growth and proliferation, invasion and

metastasis, and angiogenesis.

* Cetuximab is monoclonal antibody directed
against the extracellular domain of the EGRR



TYROSINE KINASE INHIBITORS (TKIs)

PKs are enzymes involved in phosphorylation and

transfer of a phosphate group from adenosine-3-
phosphates (ATP) to tyrosine, serine or threonine
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Some oncoproteins need phosphorylation for | e -3 N’
regulation and activation. : S vanag o

Imatinib inhibits the tyrosine kinase activity of the
protein product of the bcr-abl oncogene that is
commonly expressed in chronic myelogenous leukemia

(ML)

Targeting Tumour Angiogenesis
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VEGF inhibitors

¢ The vascular endothelial growth factor .9 ~J "j"“"“‘
(VEGF)is one of the most important e
angiogenic growth factors. The growth of = /
both primary and metastatic tumors o
requires an intact vasculature. Asaresult,
the VEGF- signaling pathway represents an
attractive target for chemotherapy.

VEGF2 receptor

Binding of VEGFtathe  Binding of bevacizumabio %
VEGF2 receptor VEGF inhibits VEGF-mediated %
requlates angiogenesis  endothelial cell proliferation \
and angiogenesis

Bevacizumab (Avastin)
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Proteosome inhibitors

* Proteasomes are cellular complexes that break down proteins.

e Proteasome inhibition prevent degradation of pro-apoptotic factors
such asthe p53 protein, permitting activation of programmed cell
death in neoplastic cells.

e The first proteasome inhibitor was bortezomib.

When we have imbalance between protooncogene (maintain cancer
cell proliferation growth) and tumor suppressant gen (stop the cancer
cell survival and proliferation)
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Asparaginase

* Asparaginase (L-asparagine amidohydrolase) is an enzyme
occasionally used to treat childhood acute lymphoblastic
leukemia (ALL).

* |t hydrolyzes circulating L-asparagine to aspartic acid and ammonia.
Because tumor cells in ALl lack asparagine synthetase, they require
an exogenous source of L-asparagine for protein synthesis. Thus, .
depletion of L-asparagine results in effective inhibition of protein

synthesis. In contrast, normal cells can synthesize L-asparagine and e nn
thus are less susceptible to the cytotoxic action ofasparaginase.

* must be administered either IV or IM, because itis destroyed by
gastric enzymes.
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