.College Biology – Honors

Chapter 10

Size does matter…with a cell.  Cells cannot be too big.  A cell can only be as big as its DNA can handle.  If a cell becomes too big, its controlling DNA will not be able to keep up with the demands of all the increased activity.  Movement of nutrients and waste will become more difficult as a cell gets larger.  Another key factor in determining how large a cell should be is the total surface area of the cell.  If a cell continues to grow and increase its size, the total volume of the cell increases faster than the total surface area.  Traffic moving into and out of a cell will become greater and the openings could not allow the necessary materials in and out as fast as needed. It would be like a traffic jam. The solution to cell growth and size is cell division. Cells divide into smaller cells. Two small cells are more efficient than one bigger cell. So you see… size does matter. 

Page 243 illustrates mathematically how volume of a growing cell increases proportionately faster than its surface area.

Cell Division

Chromatin, that grainy substance that you see when you look at a cells’ nucleus is really DNA(uncoiled).  Before a cell can divide its DNA must be replicated. This replication takes place and the DNA starts to coil to form condensed coils and then super coils. They become visible as chromosomes.  At this point in time each chromosome is made of sister chromatids and are attached to each other by a centromere.
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Give a description of each event of the cell cycle:

G1 phase – 

S phase –

G2 phase –

M phase –

Mitosis is divided into events or phases also.  Give a brief description or summary of what happens during each phase of mitosis:

Prophase –

Metaphase –

Anaphase –

Telophase –

Cytokinesis is also part of the M phase of the Cell Cycle.  It usually occurs at the same time as Telophase and is the last event of the Cell Cycle.  What occurs during Cytokinesis?

Cyclins are proteins that regulate timing of the Cell Cycle.  They can act internally on the events taking place during a particular phase of mitosis.  Or they can act externally by directing the speed of the Cell Cycle.  Can you give a few examples of the jobs each type of regulator performs?  See page 251.

     Cancer is sometimes referred to as uncontrolled cell growth.  Cancer cells do not respond to the signals that regulate cell growth like normal cells do.  To identify if a tissue sample is cancerous, doctors will take a biopsy of the tissue in question, and they look at it under a microscope.  If the tissue sample is undergoing an abnormal number of mitotic divisions, and the cells appear to be smaller and relatively young (like new daughter cells), there is probably cell growth that is out of control and a tumor may have developed or is in the process of developing. That tumor may be benign or malignant. Are you aware of the difference between these two? 

     So cancer, a serious disease, is really a malfunction of the Cell Cycle.  If you stop to consider the number of cells in your body, approximately 26 trillion, it is amazing what good health really is.  

· What are stem cells?  

· Where can they be found? 

· Can they have any medical uses?

· What is your opinion of the harvesting of stem cells from embryonic tissue?

· Can you explain the term Bioethics?                                                        

The life cycle of a cell, or the Cell Cycle, starts when the cell is first formed and continues through a growth stage, a DNA replication stage, a preparation for division stage, and a complete division stage.  When a Cell Cycle is completed, 2 new Cell Cycles begin.  
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