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Chapter 11 - Genetics
Create a Face Dry Lab

Introduction:

Why do people look so different from each other?  Even close relatives often look very different from each other.  This happens because a very large variety of traits exist in the human population and new variations are created as humans reproduce.  Remember during meiosis there can be reshuffling and even crossing over of genes.  In this activity, we will learn why brothers and sisters have different genotypes (genetic messages on their DNA) and phenotypes (physical appearances), even when they share the same parents.

So… CONGRATUALTIONS!  You are a parent!  You and your lab partner represent a couple that will contribute one allele of each trait to your “baby”. 
Materials:    colored pencils, scissors, tape, penny
Procedure:

1. Obtain a partner and the rest of your materials.  Decide which of you will contribute the genes of the mother and which will contribute the genes of the father.  

· If you are the “male” you will contribute one X chromosome and one small “Y” chromosome.  Do not fill in the other large X chromosome. Cross it out on your chromosome paper.
· If you are the “female” you will contribute both large X chromosomes and not the small Y.  Cross the Y out on your chromosome paper.

2. Determine the genes that you and your partner have.  Look at your face to determine what your genotype may be.  You will flip a coin to determine whether you are heterozygous or homozygous dominant. Write one allele (letter) on each chromosome.  For example, I am heterozygous (Dd) for dimples, so this is what I write inside the chromosomes:
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3. Use the following pages to fill in all the traits on the 4 pairs of chromosomes (Note:  Humans have 23 pairs of chromosomes and over 20,000 genes.  We are using 4 chromosomes and only 17 genes because it is a lot easier!)

4. Cut out each of your chromosomes. (If you would like to simulate crossing over what would you do?  Try it with at least one chromosome.)  Flip them upside down and shuffle.  Meiosis happens - randomly choose 1 of each pair.  

5. Fertilization – combine the 4 chromosomes you chose with the 4 chromosomes you partner chose.  Pair the homologous chromosomes and determine the genotype and phenotype of your baby.  Record it in the data table. 
6. Draw your child’s Senior Picture.  When you have determined all the features of your child’s face, draw and color the way your baby will look when he/she has reached their senior year of high school.  Be sure to put in all the facial features described in the lab.
7.  Complete the analysis section of the lab with your partner.  Attach your child’s senior portrait to the back of one paper – you are only turning in one paper per group.
Facial Features

	1. Face Shape
	Round   (RR , Rr)
	Square (rr)
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	2. Skin Color:

	
	Skin color involves 3 gene pairs (a polygenic trait).  Try your best to determine which of the colors your skin is closest to from the right-hand column.  

Each capital letter represents an active gene for melanin production (color).  Randomly place each of the 6 letters into the appropriate place on chromosome 2 (3 letters on each chromosome).  

	
	6 capitals

5 capitals

4 capitals

3 capitals

2 capitals

1 capitals

0 capitals
	Very dark black skin (DD, DD, DD)
Very dark brown (Dd, DD, DD)
Dark brown (Dd, Dd, DD)
Medium brown (Dd, Dd, Dd)
Light brown (Dd, Dd, dd)
Light tan (Dd, dd, dd)
White (dd, dd, dd)
d


	3. Hair Color:

	
	Like skin color, hair color is produced by several genes.  For the purpose of this activity we will assume that 4 pairs are involved (more are likely).  As before, the capital letters (dominant) represent color while the lower case (recessive) represent little or no color. Randomly choose 4 letters to go into each of your 2 homologs.


	
	8 capitals

7 capitals

6 capitals

5 capitals

4 capitals

3 capitals

2 capitals

1 capitals

0 capitals
	Black (BB, BB, BB, BB)
Very dark brown (Bb, BB, BB, BB)
Dark brown (Bb, Bb, BB, BB)
Brown (Bb, Bb, Bb, BB)
Light brown (Bb, Bb, Bb, Bb)
Honey blond (Bb, Bb, Bb, bb)
Blond  (Bb, Bb, bb, bb)
Very light blond (Bb, bb, bb, bb)
White (bb,bb,bb,bb)


	4. Red Hair Color
	
	

	
	Red hair seems to be caused by a single gene with two alleles:

	
	No red (RR)
	No red (Rr)
	red (rr)

	
	Red hair is further complicated by the fact that brown hair will mask or hide red hair color.  The lighter the hair color the more the red can show through.  If your child has 3 or less capitals (for hair color, see number 3), and rr is in the resulting zygote, your child will have flaming red hair. (Have fun with your colored pencils!) If your child inherited 3 or more capitals, you don’t need to change the hair color, it will be in the brown tones and the red color is hidden.
*it is actually more complicated than this and we will discuss it more later.



	5. Hair Type: incomplete dominance

	
	Curly (CC)
	Wavy (CS)
	Straight (SS)
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	6.  Widow’s Peak:  The hair comes to a point…like Eddie Munster

	
	Present (WW, Ww)
	Absent (ww)
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	7. Eye Color:
	
	

	
	Assume that there are two gene pairs involved, the capital letters represent more color and the lower case, less color.  Dark eyes are dominant over light.  Assume that there are two layers of color on the iris of the eye (that is why we are using 2 different letters).  The first alleles (A or a) code for the front of the iris and the second alleles (B or b) code for the back of the iris. Determine the first layer, A, then the second layer, B.  In reality eye color is much more complex than this.  Randomly choose which A goes in which homolog and which B goes with it.  You will only have one A and one B on each chromosome!  


	
	AABB

AABb

AaBB

AaBb

Aabb

aaBB

aaBb

aabb
	Dark brown

Dark brown

Brown with green flakes

Hazel

Dark blue

Green

Grey blue

Light blue



	8. Eyelashes:
	Long (LL, Ll)
	Short (ll)
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	9. Dimples:
	
	

	
	Present (PP, Pp)
	Absent (pp)
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	10.  Earlobe Attachment:
	

	
	Free (FF, Ff)
	Attached (ff)
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	11. Freckles on Cheeks:
	

	
	Present (PP, Pp)
	Absent (pp)
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	12.  Tongue Rolling:

                                     Can’t roll tongue (rr)              Can roll tongue (RR or Rr)
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13.  Red-Green Color Blindness:

This is a sex-linked and recessive trait.  This means that it is only expressed if the dominant gene is not present.  It is also only found on the X chromosome. The X and C go together.  So if you are a colorblind male, you will put an Xc in the X chromosome and nothing in the Y chromosome.
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14.  Back hair:
This is an incompletely dominant and a sex-influenced trait.  Although both males and females can inherit this trait, it is only seen with a high level of the male hormone androgen.   If you have a female baby, the child will not show this hair. 
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15.  Serial Killer and aggression:
   Just for fun!   It is actually much more complicated than a single gene.
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16.  Blood type:
This is a codominant trait, meaning that both the A blood type and B blood type are dominant.  So if you inherit one A allele and one B allele, you will have the blood type AB.  Blood type is also inherited by multiple alleles.  This means that it has more than 2 allele types (A, B, and O).  O is recessive.  For example, if you have blood type AB, you will put an IA in one chromosome and an IB in the other chromosome.
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	Parent Names:
	Baby’s Name:
	

	
	
	

	
	
	

	
	
	

	Create A Face Lab Data Sheet

	Facial Trait
	Genes from Mother
	Genes from Father
	Baby’s Genotype
	Baby’s Phenotype

	1. Face Shape
	
	
	
	

	2. Skin Color
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	3. Hair Color
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	4. Red Hair
	
	
	
	

	5. Hair Type
	
	
	
	

	6. Widow’s Peak
	
	
	
	

	7. Eye Color 
	
	
	
	

	8. Eyelashes
	
	
	
	

	9. Dimples
	
	
	
	

	10. Earlobe Attachment
	
	
	
	

	11. Freckles on Cheeks
	
	
	
	

	12.  Tongue rolling
	
	
	
	

	13. Red-green colorblind
	
	
	
	

	14. Back hair
	
	
	
	

	15.  Serial killer  and         aggression
	
	
	
	

	
	
	
	
	

	16.  Blood type
	
	
	
	


Analysis:

The traits in this activity were created to illustrate how human heredity works in a simple model.  In real life, the heritance of facial features is much more complex and is determined by the way several sets of genes work together.

1. How much does each parent contribute to a child’s genetic make-up?

2.  What is the Law of Segregation?  How did we simulate this in our lab?
3.  What is the Law of Independent Assortment?  How did we simulate this in our lab?

Discuss each term with your partner and decide how you can define each IN YOUR OWN WORDS:

4.  Genotype:

5.  Phenotype:

6.  Dominance:

7. Recessive:

8. Incomplete Dominance:

9.  Codominant:

10.  Sex-linked:

11.  Sex-influenced:

12.  Multiple alleles:

13.  Polygenic trait:
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dimples





d





D





Colorblind (XcY  or Xc Xc)





Normal color vision (XCXC, XCXc, or XCY)





Lots of back hair (BB)  


Some back hair (Bb)


none (bb)





Sex- linked trait         


 Not a killer (XKXK, XKXk, XKY)          


More likely to be a killer (XkXk or XkY)





In this case, the trait will only be shown if you also have a dominant allele for aggression on the Y chromosome.  Flip a coin to see if there is an aggression gene on the Y chromosome.  G = aggression and g = not aggressive





Type A (IAIA or IAi)





Type AB (IAIB)





Type B (IBIB or IBi)





Type O (ii)





Baby’s Gender: _________________





Autosome 2





back hair





tongue roll





face shape





hair type





eye color back





eye color front





skin color 2





skin color 1





skin color 3





hair color 4





hair color 1





hair color 2





hair color 3





red hair





earlobe attachment





widow’s peak





Autosome 1





Autosome 3





Sex Chromosomes





serial killer





blood type





dimples





freckles





eyelash length





aggressiveness





Red-green colorblindness
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