AP Biology

Cell Cycle – Part 3
(Associated Learning Objectives: 2.15, 2.16, 2.17, 2.19, 2.20, 2.22, 2.23, 2.24, 2.28, 2.31, 2.32, 2.33, 2.35, 2.36, 2.37, 3.34, 3.35 )
Important concept from previous units:

1) Enzymes are proteins that catalyze and regulate cellular processes.
I. Cyclin Production 
A. This protein’s concentration “amount” increases from S phase until  Anaphase occurs.
B. Cyclin must combine with Cyclin Dependent kinase (CdK) to become active. 
1. Kinases are enzymes that “turn on” processes within cells.
2. Remember enzymes are not used up so concentration of CdK remains constant.
3. Together they make Maturation Promoting Factor (MPF) This is the process the cell wants “on”.
a. MPF causes the cell to undergo Mitosis when levels are high within a cell.
b. Concentration levels must reach checkpoint level to begin 

c. Cyclin starts being produced in the S phase and keeps being produced until Anaphase

begins.
4. After checkpoint, Phosphorylation of cytoskeleton and nuclear envelope occurs to start breaking down for conversion into the spindle apparatus.
C. Cyclin degrades after mitosis leaving only CdK behind, as enzymes are recycled.
II. Kinetochore Signal

A. This signal occurs at the third checkpoint - End of Metaphase.
B. As the Chromosomes’ kinetochores connect with the spindle apparatus, enzymes are “turned on”.
1. The enzymes are called Anaphase Promoting Complexes. (APC)

2. When concentration levels of APC reach the checkpoint level, Anaphase begins. 

3. When ALL the chromosomes have attached to the spindle apparatus, we are ready to start Anaphase.
4. “Promote” means “to start”; “complexes” means “ several molecules working together”

III. Density- dependent Inhibition

A. Basically means “A cell stops dividing when contact with other cells is made.”
B. Seen in repair. Once the wound is healed, cells back in contact, they stop dividing to “fix” the wound.
IV. Anchorage Dependence

A. Basically means “Cells must be connected to the connective tissue base to divide.”
B. Wound severity is key. If a “hunk” of flesh is cut off, it won’t be connected “anchored” and able to get nutrients, so it dies.
V. Cancer (ABNORMAL cell growth) The prefix “onco” means “cancer”.
A. Cancer “creates”abnormally high cyclin production within cells.
B. No checkpoints exist within cancerous cells, so there is no density-dependent inhibition.
C. Cancer cells are considered “immortal” so long as oxygenated blood is available.
1. Angiogenesis occurs – means “creation of new blood vessels” to “feed” the tumor.
2. HeLa cells prove this. Named after Henrietta Lacks. They have been “growing” since 1951.
3. Telomerase enzyme present. This enzyme is fueling the abnormal production of cyclin.

a. Everyone has the ability to make this enzyme because it is needed during development in the womb to make the organism develop quickly. Once the organism is developed, it gets turned off normally. It is turned back on by cancer causing substances, called carcinogens. Cigarette smoke is an example of a carcinogen.
D. Normal cells divide between 1 and 100X –It depends on the cell type.
1. If no telomerase is present, the cell will not be able to continue dividing.
E. Cancer starts with Transformation of the DNA in a cell. (Transformation of telomerase to the “on” setting.)
1. Things that can causes this to occur: weak genetic history, trauma, or viral insert such with 

HPV- Human Papilloma Virus). and repeated carcinogen exposure.
F. Tumor – means “Abnormal growth”

G. Two main types of cancer are:
1. Benign (It is encapsulated – like a tennis ball.) (This kind is non-invasive.)

a. Usually not deadly – easy to CURE by removal.
2. Malignant (means “the CRAB’) (It is Invasive. It grows between cells destroying the tissue.)

a. It CAN be deadly.
b. Normally TREATED with chemotherapy, radiation, or surgery.
H. Metastasis

1. This is the movement of cancer cells from the site of origin to another site within the body.
2. Cancer cells can travel through the blood vessels or lymph tract.
3. Heart? (The heart is the ONLY structure that cancer cannot grow in. It is too hard, and blood moves too quickly through it.)
I. Two MAIN genes that are affected to cause cancer in humans:

1. RAS gene (30% of all cancers are the result of this gene mutation.)

a. A G-protein mutated. These are involved in normal cell to cell communication. (A faulty signal transduction pathway occurs.)

b. The cell CANNOT shutdown the signal to grow going to nucleus; so it reproduces very quickly and constantly.

2. p53 gene (A.K.A the Guardian Angel gene.) 50% of all cancers are the result of this mutating.

a. This affects a tumor suppressing gene.

b. A cell cannot commit suicide when it becomes damaged beyond repair. This mutation prevents cell cycle shut down because Cyclin becomes constantly produced by the damaged cell. This leads to more defective cells being produced.

J.     CANCER IS AN ACCUMULATION OF MUTATIONS OVER A LIFE TIME.

3. Life style vs. Genetic Predisposition. We ALL have oncogenes in our genome. Some individuals have stronger control mechanisms that resist mutations; some have weaker. Our CHOICE in life style determines HOW much or WHAT kinds of carcinogens or mutagens we expose our bodies to.

