[bookmark: _GoBack]Mary’s DNA: choose 4 characteristics/genes and place them in the relevant boxes (see last page of this lab for a list to choose from). They have to represent the same characteristic but not the same expression of the characteristic (so eye color gene will pair up with eye color gene but the actual color may vary).  (NB: the genes you choose do not necessarily reside on the same chromosome; this is merely for demonstrations purposes.)



Mary’s Genotype







Explanation:  Mary has received half of her DNA (half of her chromosomes) from her mother and half from her father.  All of her chromosomes together are referred to as her genotype.

However, some of the genes that reside on the chromosomes are dominant (D) and some are recessive (R).  Because of this variation, Mary’s phenotype (which genes are expressed) is very likely to be different from her genotype, at least some of the time.

Describe Mary:   


Comment on Mary’s pheonotype.  Who does she look like?  Her mom? Her dad? Some combination of characteristics she inherited from her mom or her dad?  Explain this.1






This is the DNA in Mary’s specialized sex cell. It is exactly the same as the DNA in all of Mary’s cells. However, it will divide by the process of meiosis, a reduction process.

First, each chromosome must duplicate itself. Add in the relevant duplicate information in the boxes.  (Imagine that the duplicated and original chromosome is connected at the center to form an “X”).  The two X’s (one from Mary’s Mom and one from Mary’s Dad) line up together.

Now, crossing over takes place.  Cross over one or two of the genes.  The crossing over takes place on the innermost part of each chromosome that is closest to the other chromosome. Indicate what genes you have crossed by drawing a line through the original expression and writing in the new expression.





Once crossing over takes place, the genes will separate and then separate again until there are 4 cells, each with one group of genes.  Indicate this by drawing a long circle around each stack, creating 4 gametes, or sex cells.

You now have 4 ova.

Repeat this with Bill’s DNA to create 4 sperm
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Bill’s DNA: choose 4 characteristics/genes and place them in the relevant boxes (the same characteristics you selected for Mary). They have to represent the same characteristic but not the same expression of the characteristic (so eye color gene will pair up with eye color gene but the actual color may vary).  (NB: the genes you choose do not necessarily reside on the same chromosome; this is merely for demonstrations purposes.)



Bill’s Genotype







Explanation:  Bill has received half of her DNA (half of her chromosomes) from his mother and half from his father.  All of his chromosomes together are referred to as his genotype.

However, some of the genes that reside on the chromosomes are dominant (D) and some are recessive (R).  Because of this variation, Bill’s phenotype (which genes are expressed) is very likely to be different from his genotype, at least some of the time.

Describe Bill:   


Comment on Bill’s pheonotype.  Who does he look like?  His mom? His dad? Some combination of characteristics he inherited from his mom or his dad?  Explain this. 3




This is the DNA in Bill’s specialized sex cell. It is exactly the same as the DNA in all of Bill’s cells. However, it will divide by the process of meiosis, a reduction process.

First, each chromosome must duplicate itself. Add in the relevant duplicate information in the boxes.  (Imagine that the duplicated and original chromosome is connected at the center to form an “X”).  The two X’s (one from Bill’s Mom and one from Bill’s Dad) line up together.

Now, crossing over takes place.  Cross over one or two of the genes.  The crossing over takes place on the innermost part of each chromosome that is closest to the other chromosome. Indicate what genes you have crossed by drawing a line through the original expression and writing in the new expression.





Once crossing over takes place, the genes will separate and then separate again until there are 4 cells, each with one group of genes.  Indicate this by drawing a long circle around each stack, creating 4 gametes, or sex cells.

You now have 4 sperm.
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Now create Mary and Bill’s children.  They have two, a boy and a girl.  Create the boy first by combining any of Mary’s ova with any of Bill’s sperm.  Pay close attention to dominant and recessive characteristics:

Mary & Bill’s Son’s DNA
       Mary’s Ovum               Bill’s Sperm
Son’s genotype
Describe the boy.  What characteristics did he receive from which parent (and which grandparent)??




Mary & Bill’s Daughter’s DNA
       Mary’s Ovum               Bill’s Sperm
Daughter’s genotype
  5
Describe the girl.  What characteristics did she receive from which parent (and which grandparent)??







This lab is worth 5 points.  If you do not have the first part of the exercise correct, everything after that will be incorrect; 2 points for the attempt.  So, be careful.  5 points for everything correct.  3.5 points for everything correct but the final step (creating the children).
	Dominant                            Recessive

	                             

	Eye coloring
	Brown eyes 
green, hazel 

	Gray, green, hazel, blue 
Blue, gray 


	Stature


	Short
	Tall

	Hair 
	Dark hair 
Non-red hair (blonde, brunette) 
Full head of hair 
Widow's peak hairline
	Blonde hair, light hair 
Red hair 
Baldness 
Straight hairline

	Facial features
	Oval face*
Dimples in cheek Unattached ear lobes 
Almond eyes 
long eyelashes
No Cleft chin
Broad lips

	Square face*
No dimples 
Attached ear lobes 
round eyes 
short eyelashes
cleft chin
thin lips


	Appendages
	Short digits 
Double-jointedness
Bent pinky
2nd toe longer than big toe
Straight thumb
	Normal length 
Normal joints
Straight pinky
2nd toe shorter than big toe
Curved thumb

	
	
	


http://www.sciencebrainwaves.com/blogs/biology/genetics/dominant-and-recessive-genes-in-humans/
http://faculty.southwest.tn.edu/jiwilliams/Human_Traits.htm
http://www.buzzle.com/articles/dominant-and-recessive-traits-in-humans.html

*most likely polygenic
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From Mary's Mom
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