Topic 5 – When Plans Change
General Outcome #3: Describe the role of genetic material and biotechnology.

· Can I describe the role of chromosomes, genes and DNA?

· Can I describe mitosis?

· Can I describe meiosis?

DNA and Chromosomes
· [image: image1.wmf]DNA (deoxyribonucleic acid) is the material where your genes are stored.  It is a map of who you may become.
· DNA are tightly coiled into large structures called CHROMOSOMES and these chromosome are found in pairs in the nucleus of every cell in your body
· [image: image2.jpg]


Humans have 46 chromosomes; 23 from the father and 23 from the mother

· DNA has the shape of a coiled ladder known as a double helix.
· The sides of the ladder are alternating sugars and phosphates.
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The rungs of the ladder are made of four nitrogen bases.
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A – Adenine


T – Thymine
[image: image5.png]hnd Two diploid
DNA cells
replication

Mnosls




G – Guanine

C – Cytosine
· The arrangement of these letters forms a code which control proteins.
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A section of the DNA molecule that codes a specific protein is called a GENE.
· Genes in a population can be compared to a deck of playing cards. The playing cards in a deck are used over and over just like genes. For each new game there is a “new” hand (a new combination of genes). 
· A gene pool is the total of all the genes in a population. If a gene changes it is said to have mutated.  Proteins that are built from these changed genes do not function properly. Most mutated genes do not survive more than a few generations as they nearly always prove to be maladaptive, if not outright fatal.
· The total code for human DNA is called the human genome.  We have about 30 000 genes with 3000 base pairs in each gene.  
http://www.pbs.org/wgbh/nova/genome/dna.html#
Mitosis
· Cells that make up the human body are known as 
Somatic Cells
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As the body grows, somatic cells divide and make exact copies by the process of Mitosis.
· The cellular material and the DNA are replicated before a cell divides.

· All cells end up with the same number of chromosomes they started with during mitosis.  

· In humans, all cells end up with 46 chromosomes (23 pairs) after mitosis.

· As the cells divide, the body is able to grow and stay healthy as old cells die and new cells are formed

Meiosis
· The process that forms the gametes (eggs and sperm) is called meiosis.
· The gametes have half the number of chromosomes as the body cells.
http://www.pbs.org/wgbh/nova/baby/divi_flash.html
· When the sex cells join together to form a zygote, the genetic material combines to create a cell with the same number of chromosomes as a body cell.
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ENZYMES


Control body activities, such as growth repair, manufacturing





SPECIAL PROTEINS


E.g.


Hemoglobin (oxygen carrier)


Antibodies (fight infections)





STRUCURAL PROTEINS


Function as building blocks. 


E.g.


Skin, Muscles, Hair, Fingernails
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