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Topics for Today
·Prokaryote Division

·Eukaryotic Division Diversity

·Eukaryote Chromosome Structure

·The Eukaryotic Cell Cycle

·Mitosis

·Regulation of the Cell Cycle



Prokaryote Binary Fission



Prokaryotes
·Prokaryotes typically have singular, circular 

chromosomes

·Cells divide through binary fission, governed by the 
FtsZ protein

·Distribution of internal components is limited to only 
chromosomes



Eukaryote Diversity
·Multiple types of asexual division mechanisms occur.

·We are focusing on animal cells (and to a limited 
extent plants)

·Topics in Eukaryotes

·Chromosome Number

·Chromosome Structure

·Cell Cycle

·Mitosis

·Cell Cycle Control



Chromosome Number
·Haploid vs. Diploid

·Mammals are diploid with haploid sex cells (exception: 
Plains Vischacha Rat of Argentina)

·Plants, fungi, other animals and protists run the 
gambit from haploid, to diploid and even polyploid

·We will be focusing on mammals.

Organism Chromosome Number (diploid)

Humans 46

Chimpanzee 48

Mouse 40

Dog 78



Chromosome Structure
·DNA in cells is limited in structure to a loose filament 

during active growth.
·During Mitosis the chromosome is condensed into a higher 

order structure.
·Homologous vs. Sister Chromosomes
·Levels of Structure
·DNA Filament
·Nucleosome
·Solenoid (level of structure during Interphase)
·Chromatin Loop
·Rossette
·Chromosome (only found during mitosis)



Structure of Chromosome
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Cell Cycle

Interphase (G1, S, and G2)

MitosisCytokinesis



Cell Cycle
·G1 ɀGap Phase 1, the primary growth phase of the cell.

·S ɀSynthesis, the phase where DNA is replicated

·G2 ɀGap Phase 2, call materials are replicated

·Mitosis ɀDivision of Nucleus

·Prophase

·Metaphase

·Anaphase

·Telophase

·Cytokinesis ɀDivision of cell



Mitosis
·Prophase

·Metaphase

·Anaphase

·Telophase



Prophase
ÅNuclear Membrane 
dissolves

ÅChromosomes condense

ÅCentrioles start to form 
spindles

ÅEndomembrane system 
dissolves



Metaphase

ÅAttachment of 
spindle fibers to the 
Kinetochore

ÅAlignment of 
Chromosomes on 
metaphasic plate



Anaphase

ÅCohesin Proteins 
degrade, allowing the 
sister chromatids to 
separate.

ÅSpindle fibers pull 
sister chromatids to 
opposite poles of the 
cell.



Telophase
ÅNuclear 
Membrane starts to 
reform around 
chromosomes

ÅChromosomes 
start to decondense

ÅEndomembrane
System reforms



Cytokinesis
·Not part of mitosis, it is the physical separation of the 

cells, mitosis is the separation of the nucleus.

·In animal cells it functions through the use of a 
cleavage furrow.

·In plants, the cell plate reforms the membrane 
between new cells.



Control of Cell Cycle
·The cell cycle is controlled by the cyclin proteins

·There are three main control points.

·G1/S Checkpoint 
· Growth Factors Present

·Nutritional State of Cell Acceptable

· Size of Cell Appropriate

·G2/M Checkpoint
· Replication Complete

·DNA intact

·Spindle Checkpoint (M/A of Mitosis)
· Chromosomes attached to spindle fibers



Cancer and the Cell Cycle
·Proto-oncogene vs. Oncogene

·Cancer results from a disregulation of the cell cycle

·Numerous factors play into cancer development

·Genetic component (sensitivity of gene form)

·Environmental (causes damage)

·Behavioral (exposure to damage)


