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A “Typical” Human Cell
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sosomes and Peroxisomes

Anatomy of the Lysosome
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Ribosomes = Sites ofDSyntheSis
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The Life and Death of Cells

HOW do we have so many
different types of cells?

How do cells die?

How do cells know WHEN
to divide?

What happens when things
go wrong?




How Cells Become Differentiated

>~ Stem Cells
* There are 2 possiblilities:
o Different cells have different _ : )
DNA
U
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How Cells Become Differentiated

* There are 2 possiblilities:

e Different cells have different
DNA

e Different cells have the
same DNA but use different
parts of it

~ Stem Cells

Y
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How Cells Die

e Cellular

* Apoptosis - Programmed Cell Death
» Cells are pre-programed for apoptosis

* Signaling molecules are required to suppress apoptosis

from Greek apoptosis ‘falling off,” from apo ‘from’ + ptosis ‘falling, a fall’



cell swells

organelles rendered non-functional

random DNA degradation

cell membrane damaged, permeable

cell ruptures

induction of inflammatory response

occurs in large groups of cells

Apoptosis

cell shrinks

organelles remain intact

controlled DNA degradation

cell membrane remains intact

apoptotic body formation

phagocytosis

occurs In individual cells




When Do Cells Divide

Dependence

e Most cells “like or need” to be attached
to something in order to go through
MItosIS




When Do Cells Divide

e Proteins produced by cells to 1
iInduce mitosis in their neighbors

¢

e Growth Factors o
6} n/
-

/" Placental growth factor
/ PGF



When Do Cells Divide

Raor

Inhibition

* Cells inhibit each other's growth when they contact neighbors
or a barrier



An experiment demonstrating density-dependent
Inhibition, using animal cells grown in culture

Cells anchor to
dish surface
and divide.

When cells have
formed a complete
single layer, they
stop dividing (density-
dependent inhibition).

A If some cells are
P gl . A el N scraped away, the
remaining cells divide
l to fill the dish with a
single layer and then
stop (density-dependent
inhibition).
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Cell Cycle Problems...

» Cells that divide when they shouldn’t
* Cells that don’t die when they should

 We now have many tools to detect them, including markers for
proteins that are expressed only during the M phase



Carcinogenesis

e DNA Mutations

e Environmental Factors: radiation, tobacco, alcohol, radon,
asbestos, etc.

e Random somatic mutations

e Random mutations

e Genetic predisposition



Carcinogenesis

RESEARCH INVESTORS & INDUSTRY ABOUT US WAYS TO GIVE Careers News

* Infectious Agents

Correlation is not [necessarily]
causation

* Viral

Or, how we know herpes doesn’t cause cervical cancer —
and HPV does

|
« HPV: cervical cancer
" FEBRUARY 13,2020 - BY SABRINA RICHARDS / FRED HUTCH NEWS SERVICE

e Hepatitis: liver cancer
| | | ' l"’ I \
* Bacterial | I ‘
» H. pylori: stomach cancer AAR RV

Untangling cause and effect from mere association can be difficult. Epidemiologists walk through how they

assess the evidence.

Gettv Imanes




Hallmarks of (Almost All) Cancerous Cells

» Self-sufficiency in growth signals

* Insensitivity to growth-inhibitory signals (mutations in tumor
suppressor genes, TSGs)

 Evasion of apoptosis



Hallmarks of (Almost All) Cancerous Cells

» Sustained angiogenesis (unchecked growth of blood vessels)

* Tissue invasion and metastasis (little is known about these
genes)

* Limitless replicative capacity through inactivation of




Shortening Cell division
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