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Cell Division

In unicellular organisms, cell division is the means of reproduction; in

multicellular organisms, it is the means of tissue growth and maintenance.

Every day, every hour, every second one of the most important events in

life is going on in your body—cells are dividing.

A single cell divides to make two cells and these two cells then divide to

make four cells, and so on. We call this process "cell division" and "cell

reproduction," because new cells are formed when old cells divide.

https://www.britannica.com/science/reproduction-biology
https://www.britannica.com/science/tissue
https://www.britannica.com/science/growth-biology


Mitosis Cell Division

The process of mitosis, or cell division, is also known as the M phase. This is

where the cell divides its previously-copied DNA and cytoplasm to make two

new, identical daughter cells.

Mitosis is how somatic—or non-reproductive cells—divide. Somatic cells

make up most of your body's tissues and organs, including skin, muscles, lungs,

gut, and hair cells. Reproductive cells (like eggs) are not somatic cells.

In mitosis, the important thing to remember is that the daughter cells each

have the same chromosomes and DNA as the parent cell.

The daughter cells from mitosis are called diploid cells. Diploid cells have two

complete sets of chromosomes.

Since the daughter cells have exact copies of their parent cell's DNA, no

genetic diversity is created through mitosis in normal healthy cells.
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The Mitotic Spindle 

Spindle fibers form a protein structure that divides the genetic material in

a cell.

The spindle is necessary to equally divide the chromosomes in a parental

cell into two daughter cells during both types of nuclear division: mitosis

and meiosis.

During mitosis, the spindle fibers are called the mitotic spindle.

Meanwhile, during meiosis, the spindle fibers are referred to as the meiotic

spindle.

At the beginning of nuclear division, two wheel-shaped protein structures

called centrioles position themselves at opposite ends of the cell forming

cell poles.

Long protein fibers called microtubules extend from the centrioles in all

possible directions, forming what is called a spindle.

Some of the microtubules attach the poles to the chromosomes by

connecting to protein complexes called kinetochores.



The Mitotic Spindle 

Kinetochores are protein formations that develop on each chromosome

around the centromere, which is a region located near the middle of a

chromosome. Other microtubules bind to the chromosome arms or extend

to the opposite end of the cell.



Prophase

The formation of spindle and chromosomes condense into X-shaped

structures that can be easily seen under a microscope.

Each chromosome is composed of two sister chromatids, containing

identical genetic information.

The chromosomes pair up so that both copies of chromosome 1 are

together, both copies of chromosome 2 are together, and so on.

At the end of prophase the membrane around the nucleus in the cell

dissolves away releasing the chromosomes.

The mitotic spindle, consisting of the microtubules and other proteins,

extends across the cell between the centrioles as they move to opposite

poles of the cell.





Metaphase

The chromosomes line up neatly end-to-end along the centre

(equator) of the cell.

The centrioles are now at opposite poles of the cell with the mitotic

spindle fibres extending from them.

The mitotic spindle fibres attach to each of the sister chromatids.





Anaphase

The sister chromatids are then pulled apart by the mitotic spindle which pulls

one chromatid to one pole and the other chromatid to the opposite pole.



Telophase

At each pole of the cell a full set of chromosomes gather together.

A membrane forms around each set of chromosomes to create two

new nuclei.

The single cell then pinches in the middle to form two separate

daughter cells each containing a full set of chromosomes within a

nucleus. This process is known as cytokinesis.












