Will Cells Live Forever 
apoptosis: regulated or controlled cell death; death of a cell that is no longer useful. A cell dying is a normal part of the functioning of healthy multicellular organisms.  

necrosis: Sometimes, cells die because they have suffered injury or damage that cannot be repaired.  For example, cells that are exposed to a poison may absorb the poison and die.  

Cancer Cells (p.34)

cancer cell: a cell that divides uncontrollably.  They develop when a change occurs in the cell that affects how that cell divides.  

mutation: When a cell’s DNA is changed.  Some viruses and environmental agents (i.e. UV radiation, cigarette smoke) can cause mutations.  Some cancer causing mutations are inherited.

· normal cells usually live for about 50-60 cell division, cancer cells can seem to be “immortal” because they do not stop dividing

Comparing Normal Cells with Cancer Cells

	Normal Cells
	Cancer Cells

	· make exact copies of themselves through mitosis

· reproduce for about 50-60 cell divisions

· stick together to form masses of cells as appropriate

· self-destruct when too old or too damaged
	· make exact copies of themselves through mitosis
· do not stop reproducing

· do not stick to other cells

· behave independently

· may move to another location of the body


· the main difficulty in detecting cancer is that the appearance of symptoms depends on how fast the cancer cells are dividing
· the rate of cancer growth is measured in doubling times

· one doubling time is the length of time it takes for the cancer cells to double in number

· doubling times for different types of cancer cells vary from 10 days to several years

· the average doubling time for cancer cell is four months

Regeneration 
regeneration: the process whereby a body part is replaced or regrown.  The salamander has the unique ability to regrow not only limbs that have been amputated but also tails, lenses in eye, and parts of the heart.  

The Process of Cell Specialization
cell specialization: cells develop in different ways to perform particular functions

stem cells: unspecialized cell.  Stem cells can form secialized cells when exposed to the proper environmental conditions, or they can remain unspecialized and actively dividing for long periods.  Stem cells are capable of becoming any cell – including nerve cells, blood cells, or muscle cells – in the human body.
· there are two types of stem cells:
· embryonic stem cells – able to undergo differentiation
· adult stem cells – as stem cells divide, further specialization occurs, leaving cells with a limited ability to create a variety of cell types.  Most adult stem cells are involved in the replacement of damaged tissue.  

differentiation: cells look different from one another and perform different functions; differentiate into other cell types
· it is possible to harvest a few embryonic stem cells from the umbilical cord or placenta, but to collect larger amounts of embryonic stem cells, it is necessary to destroy the embryo

meristemematic cells: plant stem cells.  They are found in the growing tips of roots and stems and also in a layer in the stem known as the cambium.  Plant meristematic cells are active throughout the life of a plant, which means that they continually produce new cells of various types.  
