Cell Division Lecture Notes

I.  Cell Division Mechanisms


A.  Cellular Reproduction

1.  Before the cell can reproduce, the cell must undergo nuclear

     division
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B.  Nuclear Division Mechanism



1.  Mitosis



a.  involves the division of somatic (body) cells


b.  genetic material must be duplicated so each new cell can have a

         full set of instructions
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2.  Meiosis




a.  involves the division of germ cells (gametes - sperm & egg)




b.  genetic material must be reduced from a full set (diploid) to a

 



half set (haploid)  --- since two haploid gametes will combine





 when fertilization will occur

II.  The Cell Cycle


A.  Stages of Interphase



1.  G1 Phase  (Gap Phase)



a.  daily function & cell growth which occurs prior to DNA
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replication




b.  some cells are arrested (stopped) in this stage 





1.  Example - nervous tissue





2.  leads to the aging process



2.  S Phase  (Synthesis)



a.  time of DNA replication (copying)



3.  G2 Phase  (Second Gap Phase)




a.  period after DNA is duplicated when the cell prepares for 





division


B.  Stages of Mitosis



1.  Prophase – (Prepare)



a.  Early Stages





1.  DNA begins to condense (coil & tighten) with the help of






structural proteins like histones
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b.  Late Stages





1.  DNA continues to condense





2.  microtubules are assembled  






a.  2 centrioles are now present  






b.  centrioles migrate to opposite ends & microtubules will



 



form into spindle fibers





3.  nuclear envelope begins to dissolve



2.  Metaphase – (Middle)



a.  Transition to Metaphase





1.  microtubules penetrate the nuclear region & attach to the






chromosome at the centromere



b.  Metaphase





1.  nuclear membrane completely disappears





2.  all chromosomes have been fully coiled & tightened






a.  consists of 2 sister chromatids joined by a centromere




3.  all chromosomes line up in the middle of the cell

 




(equatorial plane)



3.  Anaphase – (Apart)



a.  attachment of the spindle fibers (microtubules) to the sister

 



chromatids 




b.  chromosome begins to separate with each chromatid pulled

 



toward the centrioles at the opposite ends



4.  Telophase – (Tear)



a.  nuclear envelope re-forms around the divided chromosomes 
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b.  DNA begins to relax & uncoil



5.  Cytokinesis - Cytoplasm division  (Interactive Summary Link)



a.  a cell plate begins to form down the middle




b.  the cell membrane begins to fold inward along the plate

 



(cleavage)




c.  the cell completely splits to form 2 new daughter cells


