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MITOSIS AND CYTOKINESIS

Cell Division and Growth Unit 9

Chromosomes

Chromosomes

One long continuous thread of DNA 

that consists of numerous genes 

along with regulatory information

Humans have 46 chromosomes in 

every cell of their body 

(except sex cells – they only have 23)

If these 46 chromosomes were stretched 

out straight and laid end to end they 

would be about 10 feet long!

That means there is 10 feet of DNA in 

everyone of your body cells

Interphase and Chromatin

During interphase DNA is loosely 

organized 

it is long and stringy 

It is wrapped around histones

Histones – groups of proteins

Chromatin

A mass of very long, thin fibers made up of 

DNA and histones.  Loosely organized form of 

DNA present during interphase

+        =

Remember, this is what DNA is 

like during interphase – long 

and stringy
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By the end of Interphase the genetic 

material has already been copied 

during the S phase

The genetic material looks like an X 

because it has two halves connected 

in the middle

The left and right halves are the two 

identical DNA copies

There are 46 of these

Sister Chromatids

The X is considered one chromosome 

but it has two halves

Each half is called a chromatid

The two matching halves are called sister 

chromatids

The sister chromatids are attached in the 

middle at the centromere
 region of chromosome where chromatids attach

REMEMBER THIS: 1 centromere = 1 chromosome

Mitosis

Mitosis is an amazing process that 

carefully divides two sets of DNA

The process of eukaryotic cell division 

during which the cell nucleus divides

Also called karyokinesis

During mitosis and cytokinesis each  

daughter cell must receive a full set of 

DNA – no more, no less – to work 

properly

 If the genetic material remained long 

and stringy during mitosis, they could 

become entangled. 

Therefore part of mitosis involves 

converting the genetic material from a 

linear strand of DNA (chromatin) to its 

highly condensed form (chromosomes)

This happens during Prophase

Chromosome Condensation Prophase
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Prophase

Prophase

Chromatin condenses into chromosomes

Sister chromatids in form of dyad

Nuclear envelope breaks down

Nucleolus disappears

Centrosomes and centrioles migrate to 

opposite sides of the cell

Spindle fibers grow from centrioles and 

radiate toward center of cell

Words to Know

Centrosomes

The major microtubule 

organizing center of a cell

This is a place, not a structure

Centrioles

Small cylinder-shaped organelle 

made of protein tubes arranged in a 

circle – usually perpendicularly paired 

Parent cell

centrioles

spindle fibers

centrosome

nucleus with

DNA

Centrosomes and Centrioles

Spindle fibers

An assemblage of microtubules that 

coordinate chromosome movement 

during mitosis

Spindle microtubules attach to the 

centromeres and begin tugging the 

chromosomes back and forth

Parent cell

centrioles

spindle fibers

centrosome

nucleus with

DNA

Dyads

Chromosome made up of two sister 

chromatids

Has one centromere = one chromosome

Monads

Chromosome made up of one 

chromatid

Has one centromere = one chromosome

Monads and Dyads
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Human Chromosomes

Karyotype - an orderly display of 

chromosomes

Prophase

Metaphase Metaphase

Spindle fibers attach centrioles to 

centromere of each chromosome 

and help move chromosomes

Chromosomes line up across 

equator of cell

Sometimes called ‘metaphase plate’

This is a place, not a structure

Metaphase Anaphase
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Anaphase

Spindle fibers begin to shorten 

which pulls the sister chromatids 

away from each other towards 

opposite ends of the cell

The centromeres separate to form 

individual chromatids 

Dyads separate into monads

Each monad has one centromere = one 

chromosome

Assures that each resulting cell 

(“daughter cell”) gets one of each 

chromosome
 Confocal laser scanning 

micrograph of an anaphase 

onion root tip cell showing 

immunocytochemical

labeling of the Golgi 

apparatus and plasma 

membrane

Anaphase Telophase

Telophase

A complete set of identical 

chromosomes is positioned at each 

pole of the cell

Nuclear membranes and nucleolus 

start to reform

Spindle fibers fall apart

Chromosomes begin to uncoil into 

chromatin

Telophase
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Cytokinesis

Cytokinesis

Division of the cytoplasm and cell 

into two daughter cells

Differs in plant and animal cells

In animal cells a ring of filaments forms 

around the equator of the cell, and then 

tightens for form a cleavage furrow, 

which splits the cell in two

In plant cells vesicles made by the Golgi 

apparatus move to the equator, line up 

and fuse to form two membranes called 

the cell plate.

An new cell wall is laid down between the 

membranes, which fuses with the existing 

cell wall.  

Telomeres
Structural units at the ends of DNA molecules

Made up of repeating nucleotides that are not part 

of the organisms genes

 Form end caps – not essential, just there to protect the 

ends…

Prevent ends of chromosomes from accidentally 

attaching to each other

Prevent the loss of genes

A short section of the chromosome is lost from a 

new DNA molecule each time it is copied,  

 It is important that these nucleotides are lost from 

telomeres, not from genes themselves.  

Review terms… Stages of the Cell

 Interphase

 G1

 S

 G2

 M Phase

 Mitosis

 Prophase

 Metaphase

 Anaphase

 Telophase

 Cytokinesis


