4l - Standard 2: Cell Growth and Division

Cell Growth

· DNA Overload – The information from the nucleus has a limit to how much cytoplasm it can control.
· Exchanging Materials – getting nutrients in and waste out can be difficult, the cell membrane has limits…
· Ratio of Surface Area to Volume – SA = x2; V = x3; Plug-in the values 2, 3, and 4 for x and compare.
· Cell Division – When a cell grows to a point where any of the conditions above occur, it divides, putting a stop to growth.

The Cell Cycle and Cell Division
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The Cell Cycle is composed of 2 phases:

· Interphase – The main stage of the cell cycle: 
· The cell grows, DNA replication occurs, and preparation for nuclear division occurs during this phase.  
· The cell also carries out its normal functions during this phase.

· Interphase is divided into 3 separate phases

· G1 – Growth: The cell has completed division and grows to normal size.

· S – Synthesis: DNA Replication occurs (still found as chromatin in the nucleus) – so there will be no DNA overload in the 2 daughter cells.

· G2 – Preparation: The cell prepares for nuclear division (making extra organelles, etc).

· M-Phase – Cell Division

· Mitosis – The division of the nucleus (DNA).
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Biologists divide the events of mitosis into four phases: 
1. Prophase – The longest phase (50% +):

· Chromatin condenses to form chromosomes;
· Centrioles separate, spindle begins to form;

· Nuclear membrane breaks down

2. Metaphase – Chromosomes line-up across the center of the cell (spindle fibers attached to each at the centromere drag the chromosomes to the equator). 
3. Anaphase – The sister chromatids separate into individual chromosomes (until S-phase comes again).
4. Telophase – Chromosomes clump together at opposite ends of the cell;
· Chromosomes uncoil into chromatin;

· Two new nuclear membranes form. 
Q – What would this cell or cells look like if you saw it/them under the light microscope at the end of telophase?

A – It would still be a single cell, but with 2 nuclei.

· Cytokinesis - The division of the cytoplasm.
· In Animal cells, the cell membrane usually pinches inward until the cell is divided in half;
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In Plant cells – a cell plate forms between the two nuclei, and gradually forms a cell membrane and wall.
