Lesson Plan for Mary McClellan – 11-29-2016
0. Do Now: Students will glue in the karyotypes into their comp books, get out their flipped notes, and show me their notes if they did not do so last class.

1. Magical Seat Changing Ceremony (New team name, sign lab roles sheet, new lab jobs)

2. Review the Information about chromosomes in the flipped notes and Look at the Karyotypes. 


Students will determine where and how the two karyotypes differ. 


They will count up the pairs of chromosomes


Label the sex chromosomes, the FOX P2 Gene, Eye Color Gene
(Review information in the box from Flipped Notes Students did for homework the week before thanksgiving)

Where is DNA found? DNA is found in every nucleus of every cell.

How is the DNA organized? The DNA wraps around proteins.  These proteins then wrap into an organized shape and this combination of DNA + Protein = Chromosome

How many chromosomes do we have? Each person has 23 pairs of chromosomes.  That is a total of 46, but to say we have 46 is not quite correct.  This is because each pair forms a complete set.  No one asks how many shoes do you have, they ask how many pairs of shoes a person has.
Where did our 23 chromosomes come from? You received 23 chromosomes from your mom and another set of the exact same chromosomes from your dad.  Each chromosome is given a number from (1-23).  Therefore mom gives you one chromosome #13 and so does your dad.  Now you have a total of two Chromosome 13s.  Thus, YOU GET TWO COPIES OF EVERY GENE
3. Question and Answer/ Teach Chromosomes, Genes, Alleles, Genotype, Phenotype, Dominant and Recessive

The Driving Question behind Genetics – How does a person’s genotype create their phenotype?

In other words how do the exact genes carried in an organism’s DNA generate all the traits that organism may possess.  

Genotype – the genes given to you by your parents

Phenotype – The physical manifestation of those genes.


Ex. Eye color, hair color, height, 

If we can determine how all genes interact to create specific phenotypes the hope is that we can create any version of an organism we want.

*
More interesting phenotypes – intelligence, artistic ability, athleticism, risk taking, alcoholism, violent tendencies --( How much are the above phenotypes dictated by our genes? Scientists are looking for genes that are related to such traits.  Testing prisoners, the mentally ill, etc.  You can have your DNA evaluated by companies such as 23 and me and they will tell you how likely you are to have hypertension, breast cancer, an aversion to cilantro even…  Much of this is based on genetic data scientists are still collecting.  They are attempting to link certain genes to personality traits or medical conditions.  One way they do this is by getting a medical history of each person they sequence as well as some personal information that may help them find correlations between people who are similar and their genetic makeup.

Where are the genes found? Genes are stored by the DNA which is found packaged into chromosomes.  Specific genes have been isolated and mapped to specific regions on a person’s chromosome.
How many genes do humans have?


DNA includes over 3 billion base pairs (avg 3,234.83 Mega base pairs)


About 2% of DNA – encodes for genes that make proteins ( 20K – 25,000 genes


The other 98% - may code for RNA, help with transcription, regulate other DNA functions, and some does nothing at all – The contentious point at the moment is how much of that 98% is biochemically useless to the cell

Each chromosome carries the exact same genes, but there are different versions of every gene.  Those versions of a gene are called ALLELES.

Ex.  Gene for Eye Color – found on Chromosome 15 


     


Brown Eye Allele



Blue Eye Allele

(DAD’s chrom. 15)


     (Mom’s chromosome 15 )

The combination of the exact alleles on each of your chromosomes makes up your GENOTYPE.


How those alleles interact determine your PHENOTYPE.


Some alleles are DOMINANT and others are RECESSIVE.  

Example Problem:

Gene:  Eye Color

Alleles:  Blue (b) - Recessive

Brown (B) – Dominant    

Possible Genotypes:  (   Resulting Phenotypes

BB



Brown Eyes  (Two same – homozygous for brown eye color)

bb



blue eyes

Bb same as bB
Brown is dominant to blue thus this child will have Brown Eyes (Heterozygous for eye color)

Dominant alleles mask the presence of the recessive allele, thus you only see the dominant phenotype if that allele is in your genotype.  

4. Explore the Genes You Have:
PTC taste test

Pick 9 more to explore and fill out the chart on the Human Genetic Traits Sheet and answer lab questions (1-7)
5. Teach Punnett Squares
How do we predict what our babies might look like?  Can I get blue eyes if both my parents have the dominant brown eye phenotype?
Punnett Square Problems:

P:      Bb       X        Bb

Parent generation, genotype of mom, breeding with, genotype of dad

Mom has two versions or alleles.  One allele will end up in each of her eggs.  Thus, 50% of her eggs will have a B and the others will have a b.  Dad’s alleles will also be split up into different sperm.  Thus we can look at possible combinations of each sperm with each egg.  


Do an example of this

Or we can use Punnett squares to get our possible genotypes and phenotypes for the first generation or the F1 generation.  


Do an example of Punnett

6. Work with lab group on the last part of the activity and practice solving Punnett square problems. 










