Alternation Of Generations as a reproductive strategy!

Skill Focus: 

· To understand when fertilization, Mitosis & Meiosis has occurred

· To follow haploid (n) & diploid (2n) symbols

The curriculum asks us to be aware of the diversity of reproductive strategies by comparing the alternation of generations in a range of organisms (plant or animal). 

Alternation of Generations Examples:  

· Humans: We exist for our entire life as a Diploid (2n) creature

· Algae: Can exist in both haploid (n) & diploid (2n) stages

· Fern: Can exist as a gametophyte (n), fertilize into zygote (2n), then to sporophyte (2n), which produce spores (n) then repeats

· Butterfly: Can begins as a gamete (n), pupa (2n), larva (2n) & adult (2n)
Alternation of Generations Diagram!
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Mitosis vs Meiosis

	· Produces body cells   

     (somatic)
	· Produces sex cells 

     (gametes)

	· Occurs all through the       

     body
	· Occurs only in the Gonads

	· Short Prophase
	· Longer Prophase because of crossover

	· 1 nuclear division / cycle (PMAT)
	· 2 Nuclear divisions / cycle (PMAT I & II)

	· Chromosome pairs replicate in S-phase
	· Chromosome pairs replicate in S-phase

	· 2 identical DAUGHTER cells are produced
	· 4 un-identical TETRADS are produced

	· Mitotic products are capable of further mitotic divisions
	· Meiotic products are NOT capable of further divisions

	· Genetic content of the Daughters is identical!
	· Genetic content of Tetrads is scrambled due to crossing-over!

	· Start with Diploid cells
	· Start with diploid cells

	· End up with Diploid cells!
	· End up with Haploid cells!

	· Products are cells necessary for growth & repair!
	· Products are cells necessary for reproduction!

	
	


The Skinny on Meiosis!

Mitosis: ensures that the daughter cells have the same number of chromosomes as the parent cells!

Meiosis: ensures that the daughter cells have ½ (1n) the number of chromosomes as the parent cells (2n)!

· This is not normal, however it is necessary for reproduction

· When fertilization occurs, the SPERM & EGG match their chromosomes called SYNGAMY which means twice the # as the parent.

3 stages of Meiosis:

1) Meiosis I: diversity step where crossover occurs during 

Prophase I

· Start with 1- 2n cell

· End up with 2 - un-identical (unique) 2n cells

2) Interphase: a period of rest between divisions

3) Meiosis II: a reduction step where the # of chromosomes 

is halved!

· Start with 2 – un-identical (unique) 2n cells

· End up with 4 – un-identical (unique) 1n cells

A) Meiosis I ( uniqueness stage (crossover) (same as mitosis)

1) Prophase I (PI)

· Nuclear membrane disappears, Spindles & asters form

· Chromosomes match up & Crossover begins

· Portions of the DNA are swapped with neighbouring homologous chromosomes ( uniqueness begins!

2) Metaphase I (MI)
· Homologous chromosomes line-up in the middle

· Connect to spindles 

3) Anaphase I (AI)

· Homologous chromosomes are pulled apart to the poles

4) Telophase I (TI)
· Cytokinesis occurs dividing the cell into 2 daughter cells

· The daughter cells are both 2n (Diploid)

· The daughter cells are UNIQUE (not identical)

B) Interphase: a rest period before the 2nd meiotic division 

· No DNA synthesis takes place in this phase.

C) Meiosis II ( reduction stage (2n to 1n)

1) Prophase II (PII) ( (2n)

· Nuclear membrane disappears & spindle fibres re-form

2) Metaphase II (MII) ( (2n)

· Chromosomes line up in the middle 

3) Anaphase II (AII) ( (2n to 1n)

· The centromeres break apart ( sister chromatids move to poles!

    4) Telophase II (TII) ( (4 - 1n cells result)
· Cytokinesis occurs, nuclear membrane re-forms, chromosomes are packaged for delivery in reproduction

· The new cells are all HAPLOID
· A TETRAD forms ( 4 unique haploid cells result!

Cell Cycle, Mitosis & Meiosis - Worksheet 2

1) The following terms refer to specific phases that occur during a cell’s life cycle.  Place the terms in the order as they naturally occur during the life cycle of a cell:

a. Interphase: S-phase


e. Metaphase

b. Daughter cell formation


f. Prophase

c. Interphase: G2-phase


g. Telophase

d. Anaphase



h. Interphase: G1-phase

_______________
2) Which of the following terms does not refer to a specific phase of mitosis?

a. Anaphase



d. Prophase

b. Interphase



e. Telophase

c. Metaphase







_______________
3) Match the prefix with its meaning:

i. ______ ana


a. middle

ii. ______ inter


b. appearance (period of specific time)

iii. ______ meta


c. end (completion)

iv. ______ mitos


d. before (first)

v. ______ pro


e. in-between

vi. ______ phase


f. thread

vii. ______ telo


g. pull apart
4) Place the events in order as they would naturally occur during the life cycle of a dividing cell.

i. Cytokinesis occurs, resulting in new daughter cells.

_______________

ii. Daughter chromatids move toward the spindle poles.

iii. Chromosomes condense from the chromatin of the nucleus.

iv. Chromosomes are aligned along the equator of the mitotic spindle.

v. Resting, DNA replication & protein-building between mitotic divisions.
5) Why is Interphase not truly a period of rest? 

6) Describe the events that occur during G1, S & G2 of Interphase.

7) Define crossover.  During which phase does it occur?  What is the benefit of crossover to sexual reproduction?

8) List 3 differences between Mitosis & Meiosis.

9) What is the significance of Meiosis II?  Why is it necessary for sexual reproduction?

10) If a normal 2n cell has 64 chromosomes (also try these: 2n = 108? 2n = 42?), how many will be in the gametes of each? 

Gametophyte generation (haploid, n)





Spores (n)





Sporophyte generation (2n)





Sperm (n)





Eggs (n)





Zygote (diploid, 2n)





Label the arrows with:


Mitosis


Meiosis


Fertilization





2n x 4n = ?? n


2n x 6n = ?? n


Meiosis means to ________ chromosome count.


Mitosis ensures ________ chromosome count.


Fertilization shows ________ of chromosome count.





Meiosis Details:








