CELL DIVISION AND MITOSIS

The Cell Cycle
I. The Cell Theory

A. All organisms are made up of cells

B. A cell is the smallest unit of living matter

C. Cells are capable of self-reproduction.  Cells come only from preexisting cells.

II. What is involved in the cell replication process?

A. Some basic, general information and terminology

1. Key points about eukaryotic chromosome structure

1. Chromosome

(1) Chromatin 

(2) Nucleosomes

(a) Histone proteins

2. “Chromosomes”

(1) Chromatids

(2) Centromere

B. Chromosome number in somatic cells is characteristic of species, must be maintained.


Species

Diploid (2N)



Man



46



Mouse


40



Dog



78



Corn



20





Honeybee

32
C. Chromosomes exist in homologous pairs

Species
Haploid (N)


Man

23


Mouse

20


Dog

39


Corn

10


Honeybee

16

D. Karyotypes

1. Human
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III. The cell cycle in eukaryotic cells
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A. INTERPHASE

1. Gap Phase 1 (G1)


(a)  Primary Growth Phase

2.  Synthesis Phase (S)


(a)  DNA replication

3.  Gap Phase 2 (G2)


(a)  Replication of Organelles


(b)  Condensation of DNA


(c)  Synthesis of microtubules
The cell is engaged in metabolic activity and preparing for mitosis (the next four phases that lead up to and include nuclear division). Chromosomes are not clearly discerned in the nucleus, although a dark spot called the nucleolus may be visible. The cell may contain a pair of centrioles (or microtubule organizing centers in plants) both of which are organizational sites for microtubules.

B. PROPHASE (Mitosis Begins)

1. Aster formation (W & W/O centrioles)





(a) Spindle formation




2.  Nucleolus disappears




3.  Nuclear envelope fragments




4.  Chromatin condenses
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Chromatin in the nucleus begins to condense and becomes visible in the light microscope as chromosomes. The nucleolus disappears. Centrioles begin moving to opposite ends of the cell and fibers extend from the centromeres. Some fibers cross the cell to form the mitotic spindle.

C. METAPHASE

1. Chromosomes align on equator of cell

2. Spindle microtubule attached to centromere at kinetocore
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The nuclear membrane dissolves, marking the beginning of prometaphase. Proteins attach to the centromeres creating the kinetochores. Microtubules attach at the kinetochores and the chromosomes begin moving.
Spindle fibers align the chromosomes along the middle of the cell nucleus. This line is referred to as the metaphase plate. This organization helps to ensure that in the next phase, when the chromosomes are separated, each new nucleus will receive one copy of each chromosome.
D. ANAPHASE

1. Centromeres Split

2. Sister chromosomes move to opposite ends of cell

3. Cytokinesis begins
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The paired chromosomes separate at the kinetochores and move to opposite sides of the cell. Motion results from a combination of kinetochore movement along the spindle microtubules and through the physical interaction of polar microtubules.
E. TELOPHASE

1. Chromosomes uncoil

2. Nuclear envelope reforms

3. Nucleoli reappear

4. Cytokinesis well under way
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Chromatids arrive at opposite poles of cell, and new membranes form around the daughter nuclei. The chromosomes disperse and are no longer visible under the light microscope. The spindle fibers disperse, and cytokinesis or the partitioning of the cell may also begin during this stage.
F. CYTOKINESIS (Mitosis ends)

1. Animal Cell

a) Cleavage Furrow

2. Plant Cell

a) Cell plate formation
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In animal cells, cytokinesis results when a fiber ring composed of a protein called actin around the center of the cell contracts pinching the cell into two daughter cells, each with one nucleus. In plant cells, the rigid wall requires that a cell plate be synthesized between the two daughter cells.
IV. Non-Disjunction (Chromosomal Abnormalities)


A. Monosomy – 1 X instead of 2 (Turner syndrome)
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B. Trisomy – 3 instead of 2

1. Down syndrome

21
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2. Edwards syndrome

18  (usually die)

3. Patau syndrome

13  (usually die)

4. XXY  Klinefelter’s
male (mostly normal)

5. XXX (Mostly normal)

6. XYY (Learning difficulties)
http://biog-101-104.bio.cornell.edu/biog101_104/tutorials/cell_division.html
http://www.biologylessons.sdsu.edu/classes/lab8/lab8.html
http://chemlife.umd.edu/cbmg/faculty/wolniak/wolniakmitosis.html
http://en.wikipedia.org/wiki/Mitosis
http://www.johnkyrk.com/mitosis.html
http://school.discovery.com/quizzes6/muskopf/mitosis1.html
http://www.cellsalive.com/mitosis.htm
http://www.biology.arizona.edu/Cell_bio/tutorials/cell_cycle/cells3.html
http://learn.genetics.utah.edu/units/disorders/karyotype/downsyndrome.cfm
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