Sex Cell Division

MEIOSIS

AFTER DNA REPLICATION, WHERE DOES THE NEW DNA STRAND GO?

The new DNA strand goes into a new cell.

If it is a body cell, it goes to a new cell by MITOSIS.

If it is a sex cell (sperm or egg) it goes there by MEIOSIS.

HOW DO WE PASS DNA ON TO OUR PROGENY (OFFSPRING)?

We, as humans, along with many other types of organisms, pass on our DNA through sexual reproduction.

This simply means that 2 gametes (1 sperm & 1 egg) fuse to form a zygote, exchange DNA, and create new gene combinations.

Meiosis

This process is done by the process called MEIOSIS.

Remember…the reproduction of body cells (known as somatic cells) is called MITOSIS.

MEIOSIS is the reproduction of sex cells.

THE STEPS OF MEIOSIS

Meiosis is divided into 2 parts:  

MEIOSIS I

MEIOSIS II

1.  Interphase

6.  Prophase 2

2.  Prophase 1

7.  Metaphase 2

3.  Metaphase 1
8.  Anaphase 2

4.  Anaphase 1

9.  Telophase 2

5.  Telophase 1
10.  Cytokinesis

During each of these phases, certain things happen:

The steps in Meiosis I are VERY similar to mitosis

And remember…the point of meiosis is to create 4 cells from the original 1 cell.

MEIOSIS 1 –

· Interphase:  The cell grows & chromosomes double (46 to 92)

· Prophase 1:  The nucleus goes away & chromosomes (92) become visible

· Metaphase 1:  The chromosomes (92) line up in the middle of the cell

· Anaphase 1:  The chromosomes begin to travel to the ends of the cell (46 on one end & 46 on the other)

· Telophase 1:  The nuclei comes back & the cell starts to split into 2 cells

This is where it gets a little different….

Instead of splitting into 2 cells & that’s the end of the process….the 2 new cells undergo another division.

At the end we want 4 cells, right?

MEIOSIS 2-occurs in both new cells

· Prophase 2:  chromosomes (46 in each cell) are visible & nuclei disappear  

· Metaphase 2: chromosomes (46 in each) line up in the middle of each cell

· Anaphase 2:  chromosomes (23 now in each end) start to move to the ends of each cell

· Telophase 2:  the 2 cells start to split into 4 cells (each with 23 chromosomes) 

· Cytokinesis:  4 new cells are formed

Putting it all together

At the end of mitosis our chromosomes are arranged in homologous pairs.  

Each cell contains 23 pairs of chromosomes (46 total)

Since they are in pairs, we also refer to the total number of doubled chromosomes as the diploid number.  (46 in humans)

Homologous chromosomes in meiosis

When our cells are undergoing meiosis, each homologous pair divides & they become single chromosomes- or HAPLOID (n).

In which phases of mitosis & meiosis are there haploid chromosomes present?
(HINT:  are there ANY in mitosis)?

CROSSING OVER

Crossing over is another way to create genetic variation.

During prophase, the chromosomes are so tightly wound together, that some of the genes, called “jumping genes” leave their chromosome & go (cross over) to another.

This results in recombination of genes & genetic material, which creates all new possibilities in offspring!

WHY MEIOSIS?

To make sperm and egg (gametes or sex cells) and eventually produce offspring!

Meiosis creates HAPLOID CELLS (23 chromosomes in each)  (sperm & egg) that can join together to create a DIPLOID CELL (46 chromosomes in each).

Meiosis creates new possibilities for offspring’s DNA…they are NOT exactly like their parents!

When do these processes take place?

Mitosis:  

Takes place any time we need to replace a cell

Meiosis:


Males:  Males are creating sperm all the time!


Females:  All eggs are created before the female is born!

MITOSIS vs. MEISOIS

Your assignment is to compare mitosis with meiosis.

These 2 processes are very similar, but they have some major differences too.

Example:

A horse and a donkey can mate to produce a mule, but the mule is almost always sterile.

Horses have a diploid # of 60.

Donkeys have a diploid # of 66.

· How many chromosomes would the mule receive from each parent?

· What is the diploid number of the mule?

· Why do you think mules are sterile?

