p53 and Cancer

Karina Espinoza Biochemistry 118Q




B A protein found inside cells

B A stress sensor of signals:
-DNA damage
-hypoxia

-0ncogene expression

-nutrient deprivation

-ribosome dysfunction

B In unstressed cells= p53 1s 1nactive
® MDM?2 ubiquitin ligase = degradation of p53
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B p53 senses damaged DNA
—> aids in regulation of DNA repair

P33 = tumor suppressor protein

prevents cancer

*What is a tumor?

-a mass of tissues that result from excessive & uncontrolled cell division
(can be benign or malignant)
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= p53 STOPS cell cycle
-until DNA 1s repaired

Cell with duplicansd chromosomes
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2. Apoptosis (cell suicide)

® p53= transcription factor

for 3 pro-apoptotic genes

B Cytochrome c release
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DNA damage
Cell cycle abnormalities
Hypoxia

Cell cycle arrest

\

DNA repair

Apoptosis
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Death and elimination of
damaged cells

Cell cycle restart

CELLULAR AND GENETIC STABILITY
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® Inheriting only 1 copy of functional p53 gene

= predisposition to cancer (many kinds)
B “Ii-Fraumeni syndrome”

B Patients have a 50% chance of

developing cancer by 30 yrs old
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- P53 has been found to be mutated in more than 52 kinds of cancers

WORLDWIDE DISTRIBUTION OF CANCERS AND
p53 MUTATIONS 083

MUTATIONS
DEVELOPING COUNTRIES DEVELOPED COUNTRIES
600 400 200 0 200 400 600

LUNG 70%
STOMACH 45%
BREAST 20%
COLON 60%
20%"
PROSTATE 10-30%
CERVIX / UTERI special
HEAD /NECK 60%
ESOPHAGUS AD%%

LEUKEMIA 10%
LYMPHOMA 30%

OVARY 60%
BLADDER 60%

Cases of Cancer per annum (x1000)

——— NON MELANOMA SKIN 80%



*What is Cancer? Uncontrolled growth/proliferation of cells

> Mutant p53 can NO longer bind to DNA 1n an effective way= p21 protein
1s not made= no stop signal for cell division (no apoptosis/arrest)

> Even if DNA 1s damaged cell proliferates!

= mutations propagate= malignant tumors are formed= cancer
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® Cancers that have a p53 mutation= poor
Prognosis
Why?
® Tumor cells not likely to undergo

apoptosis/cell cycle arrest when damaged
by therapy

B Radiation and chemotherapy may =
secondary cancers
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3. The cells from the patient
becorne genetically altered.

Introducing genetic material into cells to compensate for abnormal genes or to make
beneficial protein
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*What 1s Gendicine? Recombinant Human Ad-p53 Injection

B Target cells: cancer cells (has been FDA approved for neck
and head sarcomas)

B Vector: replication-defective adenovirus
B Viruses can infect specific cells and deliver their DNA
B Genetically engineered virus to have p53 gene

B p53 will be expressed via the host’s transcription and
translation processes

B Results: cancer cured (apoptosis of damaged cells)
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www.ncbi.nlm.nih.gov/ disease/GIFS/p53.gif

https://docs.google.com/viewer?
a=v&pid=gmail&attid=0.1.1&thid=12e6af9cde31279f&mt=application/pdf
&url=https://mail.google.com/mail/711%3D2%261k
%3D2291030fe1%26view%3Datt%26th%3D12e6af9cde31279t%26attid
%3D0.1.1%26d1sp%3Dattd%26zw&sig=AHIEtbT3A-
1JxdjhKvpMHewHumjOhmdé6tg

https://docs.google.com/viewer?
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%3D2291030fe1%26view%3Datt%26th%3D12e8dabeb5fd7ab7%?26attid
%3D0.1%26disp%3Dattd%26realattid
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http://jnci.oxfordjournals.org/content/88/20/1442.full.pdf+html


http://www.ncbi.nlm.nih.gov/omim/191170
http://www.nejm.org/doi/full/10.1056/NEJM199205143262008
http://www.nejm.org/doi/full/10.1056/NEJMcibr041288

