Ch 10 Cell Growth and Division

Limits to Cell Growth:

1. DNA “overload”

· Big cells - not enough copies of the DNA to control the cell 

2. Exchange of materials
· Smaller surface area/volume ratio as cell grows= slower 
          exchange rate (diffusion/osmosis)

· Surface area can’t keep up with volume (volume increases faster)
Cell Division:

Cell Division:
· Cells divide before getting too large

· DNA copied (replicated)

·  “daughter” cells form (each w/ copy of parent DNA)

DNA: 

· Chromatin – loose DNA matter (and proteins) 
· Chromosome – condensed DNA matter (and proteins); cells of every 
          organism has a specific # (ex. 46 in humans)

· Chromatid – one of the paired identical (copied) “sister” chromosomes
                             (attached by centromeres) 
Cell Cycle: 


· Cell grows, prepares for division, divides to form daughter cells, 
          start cycle again- G1 , S, G2, M phases
· 2 types- Mitosis (body cells) and Meiosis (sex cells)

The Cell Cycle – Mitosis (body cells)
  A. Interphase:
· Longest phase

· Divide into 3 phases:

· G1 -cell grows

· S -replicates DNA

· G2 -cell prepares for division
· DNA = Chromatin 
 B.Mitosis:  Cell division (Asexual reproduction)
Prophase:

· centrioles separate and take position at opposites sides 
          of the nucleus

· chromatin condense into sister chromatids 

· spindles (fibers used to help separate chromatids) forms

· nuclear envelope breaks apart
· DNA = sister chromatids

Metaphase:

· Sister chromatids align on the equator

· Spindle fibers connect the centromeres to centrioles 

· DNA = sister chromatids

Anaphase:

· Sister chromatids separate into individual chromosomes

· Ind. chromosomes move apart toward poles 

· DNA = chromosomes

   Telophase:

· Chromosomes concentrate at poles

· Nuclear envelopes reform
· DNA= chromosomes
   C. Cytokinesis: (overlaps mitosis)
· Cytoplasm splits

· 2 daughter cells form, each with ID set of duplicate chromosomes

· DNA= chromatin

http://www.johnkyrk.com/mitosis.html
                              FRAME- mitosis
                             Cell Cycle Foldable
                              Amoeba sisters video
Regulating the Cell Cycle:

Cyclins – proteins that regulate the timing of the cell cycle in eukaryotes.  

Cancer – uncontrolled cell division.  

· Cancer cells do not respond to the signals that regulate the growth of
          most cells.  

· Divide uncontrollably and forms tumors

· Damage surrounding tissues

· Cancer cells can break loose– spread throughout body

· HeLa Cells
http://www.youtube.com/watch?v=8LhQllh46yI
https://www.youtube.com/watch?v=7tzaWOdvGMw
Causes:  

1. Environmental (smoking, diet, UV, viruses, chemicals, carcinogens…)

2. Genetics 
Amoeba sisters video

Stem Cells:

· Body's raw materials 
· Undifferentiated cells that are able to differentiate into specialized cell types
· Divide to form more cells:
· New stem cells (self-renewal) 
· Specialized cells (differentiation) with a more specific function.  
           Ex. blood cells, brain cells, heart muscle or bone
Types of stem cells:
1. Embryonic stem cells:
· Derived from a 4- or 5-day-old human embryo that is in the blastocyst phase of development
2.  Adult (somatic) stem cells:
· Exist throughout the body after embryonic development 

Potential Uses:

· Repairing damaged tissue

· Studying human development

· Testing new drugs

· Testing new gene therapy
M- phase
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