Sexual Reproduction & Meiosis

I. Quick review of mitosis

A. Chromosome terminology

1. Chromatin

2. Chromosomes

3. Chromatids

4. Centromeres

5. Spindles

B. Most protists N = N

C.  Most plants and animals 2N = 2N

1. Homologous pairs

II. How did cells become 2N?

A. An N cell does not divide normally resulting in a 2N nucleus.

1. Polyploid cells (xN)

B. Two haploid cells unite and nuclei fuse to form a single 2N nucleus.

1. Common in protists especially under stress conditions.

2. Must be able to return to haploid state.

III. What is the purpose of meiosis?

A. Basically reduces diploid (2N) to haploid (N)

B. Fertilization restores the diploid number

IV. How does the meiotic process differ from mitosis?

A. PROPHASE

B. METAPHASE

C. ANAPHASE

D. TELOPHASE

E. PROPHASE II

F. METAPHASE II

G. ANAPHASE II

H. TELOPHASE II

V. Where does meiosis (gamete production) occur?

A. Gonads of animals

1. Testes produce sperm

2. Ovaries produce eggs

B. Sporangia of plants

1. Cones

a) Male cones produce pollen

b) Female cones ovules in archegonia

2. Flowers

a) Stamen produce pollen

b) Pistils produce ovules

VI. Is sperm cell production the same as egg cell production?

A. Spermatogenesis vs. Oogenesis in many animals e.g. humans

VII. Why did cells become 2N? or Why sex?

A. There must be some selective advantage

1. Genetic variability in haploid cells are selected immediately.

2. Diploid cell variability may remain hidden.

3. The more chromosomes there are, the greater potential for recombination.

B. DNA repair

1. Special enzymes can recognize damaged areas in DNA but it needs two copies for comparison.

VIII. What is the importance of meiosis, or what are the evolutionary consequences of sex?

A. Genetic variation

IX. Three basic types of life cycles


A. Gametic Meiosis: aka -  Diplontic Cycle

1. Animals and some algae - gametes are only haploid cells

2. Specialized cells undergo meiosis to make gametes
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B. Zygotic Meiosis:  a.k.a. - Haplontic Cycle, similar to fung

1. Most common in green algae

2. Only diploid cells are zygotes

3. Dominant phase of life cycle is haploid

a) Forms when zygote undergoes meiosis
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C. Sporic Meiosis: a.k.a. -  Alternation of Generations (Brown & Green Algae and Plants)

1. Found in plants and multicellular algae.

2. Life cycles alternate between haploid-celled and diploid-celled organisms
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a) Sporophyte: diploid phase

a. Multicellular diploid organism

i. Produces spore mother cells which undergo meiosis and produce haploid spores.

b.  Spores grow by mitosis to produce the haploid phase organism

b) Gametophyte: haploid phase

a. Develop from meiotic spores

b. Produce gametangia in which mitotically produced gametes form.

c. Fertilization restores the diploid phase.
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