NOTES 3.1

Chapter 3 - From a Cell to an Orgamsm
Lesson 1 - The Cell Cycle and Cell Division

The Cell Cycle

What happen to cells when you hurt yourself? ... they die!

When cells need to reproduce it is important that all new cells
have the exact same structures and carry out the same functions.

This is a process known as the Ce].]. C‘YC]_e

Q: What is the cell cycle?
A: a cycle of growth, development, and division that most cells in an organism go through

Through the cell cycle, orgamisms | g‘ TOW 1|, develop . Iepla_ce old or
damaged cells, and p roduce new cells.
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Stages of Interphase

Interphase can be divided into

Q: What is chromatin?

A: long, thin strands of DNA in the nucleus; looks like a ‘plate of spaghetti’ when viewed

under a microscope

e makes a copy of its DNA in a process called replication

Q: What is replication?

A: the process by which a cell makes a copy of the DNA in its nucleus

o preparesto] divide |into | 2 cells | byproducing| structures

needed to divide during the rest of the cell cycle

Gl stage

e pernod of rapid growth
* longest stage of the cell cycle
e cell grows and carmnes outits normal cell functions

* FY1 -

diﬂorent stages- Gl, G2, and S ( see Figure 1 on shde 1)

= the cells that line your stomach make enzymes that help you digest your food
= mature nerve cells in your brain remain in G, and do not divide again

S stage

¢ cell grows and copies its DNA
e strands of chromatin are copied
¢ chromosomes, chromatids and centromeres form

Q: What is a chromosome?
A: the double rod shaped structures made of condensed
chromatin and contains DNA

Q: What is a chromatid?
A: an identical rod of a chromosome

Q: What is a centromere?
A the structure that holds the 2 chromatid strands together

G2 stage

e cell uses energy to copy DNA
e cell stores energy that will be used during mitosis
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Phase 2 - The Mitotic Phase

There are stages of the mitotic phase - mitosis | ana CYtOkineSiS

Mitosis - the cell's nucleus divides into 2 new nuclei and 1 copy of the DNA is distributed into

each daughter cell

There are phases of Mitosis - prophase, metaphase, anaphase, telophase

1. prophase

s oA comenee | CHYOmMOSOMES | {‘é‘ A
(see Figure 2 on shde 2) : ;.‘
¢ spindle fibers form a "bndge" across the cell e ®

¢ nuclear membrane breaks down -

2.| Metaphase

¢ chromosomes line up in the middle of the cell and
attach to a spindle fiber at its centromere

- Anaphase

¢ centromeres split and the 2 chromatids
separate moving to opposite ends of the cell

4| Telophase

¢ chromosomes stretch out

* new nuclear membranes around each chromatin

e 2identical nuclel form

Cytokinesis - the cell's cyt

In plant cells, a Cell plate

to divide each new cell.

lasm divides and distributes organelles into each of the 2 new cells

forms In animal cells, aI f'lll'l'OW forms

to divide each new cell.
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Results of Cell Division

The Ce]-]- CYC]-e results mI 2 new cells. These daughter cells are

genetlca]'ly the same. They are the | SAITLE| as the original cell that no longer exists.

A human cell has 46 chromosomes. When the cell divides, it produces 2 new

cells, each with 46 chromosomes.

The cell cycle is important for | T€YO duction |insome organisms, | J rowth | in

multicellular organisms, Ieplacemel’lt of worn-out or damaged cells and Iepair of

damaged tissues.
@ Prophase

-~

' a s Metaphase
=
© Mitosis § .
$ y Anophase
Interphase
. ¥ Telophase

Ct:,loknnas:s

Length of the Cell Cycle

So, how long does the cell cycle last? It differs from cell to cell. The tlme it takes a cell to

Complete the cell cycle depends on the type Iof cell that is leldlng

Some can take as little as 8 minutes; others may take up to one year. Some cells can take as little as 2 hours
to as much as 22 hours!

Most of the cells in the human body can complete the cell cycle in about 24 Ce].].S . The cells of some
organisms divide very quickly.

m For example, the fertilized egg of the zebra fish divides into 256 cells in 2.5 hours!




