S90 Topic 5 DNA, genes and the genetic code, meiosis and mitosis, biotechnology    p. 46-57
What type of molecule could possibly do all the things needed to pass on genetic traits from one generation to the next, reproduce itself when new cells are made, and control all the structures and functions of cells?  What substance could account for all the variation we see within and between species?  It must be an amazing material! 
	DNA: The Secret of Life
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	DNA’s STRUCTURE
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(  http://learn.genetics.utah.edu/content/begin/tour/  Click on “What is DNA?”.  Then go to    
     http://learn.genetics.utah.edu/content/begin/dna/builddna/  and build a DNA molecule.

( Build a DNA molecule using pipe cleaners •  Make each nitrogen base with distinct colours so A (adenine) only interlocks with T (thymine) and G (guanine) only interlocks with C (cytosine).                                               • Make sure your nitrogen bases connect to the correct molecule on the ladder sides, and to their correct matching nitrogen base •   Include labels on your model.
•  See pg. 47 for help.

                 
	The Genetic Code
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Did you know? The human genome contains about 3.0 x 109 pairs of bases.  Humans have approximately 30 000 genes, and a typical gene has 3000 base pairs!  Think about it!
(  http://learn.genetics.utah.edu/content/begin/tour/  Click on “What is a Gene?” 
	There are 2 types of cell division: Mitosis and Meiosis


Humans body cells have 46 chromosomes found in 23 pairs.  Each pair has one copy of each chromosome from each parent.
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(  http://learn.genetics.utah.edu/content/begin/tour/  Click on “What is a Chromosome?”
	MITOSIS


Mitosis is used to make new body cells.  Before the cell divides, the chromosomes are copied (replicated).  Then the 2 sets of chromosomes are divided between the two new cells.  In the example, the cell has only one chromosome pair, the light one from the dad, the dark from mom.
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In mitosis one body cell with 46 chromosomes makes 2 new body cells, each with 46 chromosomes.  The 2 new cells have identical DNA to the parent cell.

	MEIOSIS


Meiosis is used to make reproductive cells (gametes -sperm or eggs).  Before the cell divides, the chromosomes are copied.  But now the cell divides 2 times.   At the end of meiosis we end up with 4 gametes, each with only 23 chromosomes (1/2 of the original chromosomes)– and NO PAIRS!
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	LEARNING CHECK (


How many chromosomes (# and pairs) does each of the following have?

Egg cell - _____________________________                   Sperm cell - _______________________________

Somatic (body) cell _________________                   Zygote (fertilized egg) ____________________

Embryo ______________________________                   Adult _______________________________________     

( On a piece of paper draw mitosis and meiosis.  Label: Division 1, Division 2, the # of chromosomes and chromosome pairs at each step, gamete, body cell.  Use a different color for the chromosome provided by the father, and the chromosome provided by the mother. 

	HOW DOES TECHNOLOGY AFFECT SPECIES VARIATION?


Genetic engineering (biotechnology) is a technique that allows scientists to move pieces of DNA from one cell to another.  This lets us move desirable characteristics from one species to another.

	BIOTECHNOLOGY IN MEDICINE


Insulin production: scientists moved the human gene for insulin into bacteria.  This allowed us to make large quantities of human insulin.  Before that, diabetics had to harvest insulin from pigs or cattle.

Bacteria can’t make complex human proteins, like proteins important for treating blood clots, or helping hemophiliacs to make blood clots, or a protein used to treat emphysema. Transgenic (genetically modified) animals are used to make these complex proteins. Human genes  added to fertilized eggs of an animal.  The offspring from these modified eggs grow up with the human gene and make lots of this protein.  We use animals that make milk (cows, goats, etc.) so we can collect the human protein we need in the animal’s milk and we don’t have to kill it. 
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	BIOTECHNOLOGY IN AQUACULTURE


Aquaculture means raising fish in farms.  Scientists can add genes to fish that make them disease resistant, grow faster and larger, or add an “antifreeze” genes so fish can be grown in northern waters. 

Potential disadvantages: escapees may out compete natural populations.

	BIOTECHNOLOGY IN AGRICULTURE


Scientists can move genes into plants to make them disease resistant, pest resistant, grow larger and faster, produce more proteins or vitamins for human health, weather resistant, etc.
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Potential disadvantages: There are only a few varieties of modified plant species, and they are often farmed as monocultures so they lack diversity and can be wiped out by disease, insects or a change in environment.
( Do Questions Pg 56 #2-4, 7 and Pg 57 #8,9,10 
DNA (deoxyribonucleic acid): the amazing molecule that is the genetic material of all living things.


DNA is found in the nucleus of every cell, in chromosomes, structures made of tightly coiled strands of DNA.


DNA is the blueprint or plan for every living thing.  It controls every cell in the body and passes that plan from one generation to another.  








•  The DNA molecule is like a coiled ladder.�•  The sides of the ladder = alternating subunits of �     sugar and phosphates.


•  The rungs are pairs of NITROGEN BASES.  There �     are 4 nitrogen bases:  adenine (A), thymine (T), �     guanine (G) and cytosine (C).�•  The shape of A only fits (bonds) with T                                                                                                                                         �    The shape of G only fits (bonds) with C


•  NUCLEOTIDE: The basic building block of DNA  – a �    phosphate + sugar + a nitrogen base.  A molecule of �   DNA is made of many thousands of nucleotides.  �   The ladder structure winds like a spiral staircase.











•  Proteins are crucial to our survival.  They are building �    blocks of cells and make enzymes, hormones, cell �    recognition sites and other structures so they control �    how cells are formed and what they do.  �•  DNA tells the cell how to make all the different �    proteins it needs.  �•  A gene is a section of DNA that codes for a specific �    protein.  The directions for each protein a cell needs is  �    encoded in the nitrogen base sequence (i.e.  A-T-T-�    G-G-G-C-T-T-A) of a gene. 


 














Each body cell must have a complete set of 23 pairs of chromosomes.  When a cell divides to replace old or damaged cells, or make new cells to grow, a new set of chromosomes must be made for the new cells.  This is MITOSIS. In MITOSIS the cell divides once into 2 identical copies to make new body cells identical to the original cell. 


Sex cells can only have ½ of each pair of chromosomes, because the other parent will provide the other ½ of the pair during fertilization.  This is MEIOSIS.  In MEIOSIS, the cell divides twice to make 4 sex cells (sperm or egg).











Meiosis works perfectly, because when the egg is fertilized with the sperm, their chromosomes join to make a zygote with 46 chromosomes (23 pairs).


How does meiosis lead to genetic variation?  The process of randomly dividing 23 pairs of chromosomes in half creates the possibility of 8.4 million different combinations of chromosomes!  Think about it!


( � HYPERLINK "http://learn.genetics.utah.edu/content/begin/tour/" ��http://learn.genetics.utah.edu/content/begin/tour/�  Click on “What is a Heredity?”











Gene therapy: Although still in the research stages, we can also help people with diseases by inserting a healthy gene into their cells to replace the mutated gene that is causing the disease.  Some successful trials have been done with leukemia, a retinal disease, and Parkinson’s disease.








