
Mitosis & Meiosis

• Chromosomal structure
• Cell Cycle
• Interphase & Mitosis
• Meiosis--Reduction Division



Chromosomal structure

• DNA (2 strands)
• Associated with 

proteins (Euk= 
Histones)

• Chromatin
• Centromere
• Haploid
• Diploid
• Homologous 

chromosomes



Prokaryotic cells



Cell Cycle

• Production of new 
cells for repair, growth

• Interphase (3 stages)
• Mitosis = separation 

of chromosomes
• Go
• Environmental factors
• Hormonal factors



Interphase & Mitosis

• Stages of Mitosis
• Prophase
• Metaphase
• Anaphase
• Telophase
• Cytokinesis
• Results: 2 identical cells



Mitosis



Cytokinesis

Cell plateCleavage furrow



Regulation of Cell Cycle
• CDC mutations: 3 checkpoints involved with cyclins
• Cyclin + CDK causes phosphorylation to activate proteins to advance 

through the cell cycle
• G1/S: cell size, DNA damage, cannot proceed to S
• G2/M: Replication or damage
• M: formation of spindle fiber system, not attached properly
• Tumor suppressor genes: P53 (transcription factor) program cell death or 

arrest cell cycle, senses DNA damage



Meiosis--Reduction Division

• Only in diploid cells
• Diploid to haploid
• Replicate DNA once
• 2 cell divisions
• Production 4 haploid 

cells
• Increase genetic 

variability
• Recombination
• Independent 

assortment of 
homologues

• Non-disjunction



Meiosis



Meiosis--Reduction Division

• Leptonema: condensation of chromatin
• Zygonema: homolog search (300nm)
• Pachynema: synapsis (100 nm), tetrad stage
• Diplonema: chiasma, non-sister chromatids
• Diakinesis: pull apart, nucleolus and envelope 

breakdown, chiasmata move to ends



Meiosis--Reduction Division



Spermatogenesis & Oogenesis



Genetic Variability



Mitosis vs. Meiosis


