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Designing a Baby: 

 An Experiment in Random Chance and Phenotype and Genotype

Background:  By now you have most likely discussed the basics of genetics, especially those that were described by Gregor Mendel, the Austrian monk that is commonly referred to as the “father of classical genetics”.  Many of these traits are influenced by several pairs of genes and the possibilities are seemingly limitless.  For this activity we will assume that the traits we are studying are regulated by the alleles of only one gene, however most are governed by several genes. Each of these traits comes from the genes contributed to the embryo from both the mother and the father.

Purpose:  the purpose of this laboratory experience is:


-to understand the mechanism of inheritance.


-to determine the phenotype of an “imaginary” baby.


-to be able to distinguish between genotype and phenotype


-to graphically represent the resulting baby from  a random breeding.

Materials:  The following materials are required to complete this lab experience:



-lab papers


-pen or pencil



-coin or poker chip

Procedure:  The following procedure is utilized to perform this experience:

1. Working in pairs, you and a partner will flip a coin several times to determine the phenotype of a baby that you are “creating”.

2. Record the names of both “parents” on the data portion of this lab.

3. On the data sheet, list the genotypes and phenotypes for each of the traits as you determine them.

4. To represent the genotype, each partner flips a coin and records the result (either heads or tails).  Translate the result into either the dominant or the recessive allele.  For purposes of this lab, we will always record “heads” as the dominant allele and “tails” as the recessive allele.

5. In the end, draw your baby on the appropriate “face shape” page (as best as you are able) with all identifying characteristics.  You also need to determine the baby’s sex (explained in the data portion).

6. Complete the small table below when you have completed the drawing.


Guide for Determining Individual Traits

	Feature
	Dominant (heads)
	Recessive (tails)
	Other information you may need to know!

	Face Shape
	R = round
	r = square
	

	Chin Shape (I)
	V = very prominent
	v = less prominent
	

	Chin Shape (II)
	R = round
	r = square
	

	Cleft in Chin
	A = absent
	a = cleft in chin
	

	Skin Color
	A = gene 1

B = gene 2

C = gene 3

D = gene 4
	a = gene 1

b = gene 2

c = gene 3

d = gene 4
	EACH parent will be flipping their coin 4 times and recording their result in the data table.  Skin color will be determined by the number of dominant alleles inherited (see chart in data table)

	Hair type
	C = curly
	c = wavy
	CC = curly, Cc = wavy. Cc = straight

	Widow’s Peak Hairline
	W = present
	w = absent
	

	Eyebrows (I)
	B = bushy
	b = fine
	

	Eyebrows (II)
	N = Not connected
	n = connected
	

	Color of Eyebrows
	H = Darker than hair
	h =  lighter than hair
	Heterozygous (Hh) will express eyebrows same color as hair

	Eye Distance
	E = close together
	e = far apart
	Heterozygous (Ee) will be average distance apart

	Eye Size
	E = large
	e = small
	Heterozygous (Ee) expresses medium sized eyes

	Eye Shape
	A = almond
	a = round
	

	Eye Slant
	H = Horizontal
	h = upward slant
	

	Eyelashes
	L = long
	l = short
	

	Eye Color
	A = gene 1

B = gene 2

C = gene 3
	a = gene 1

b = gene 2

c = gene 3
	EACH parent will be flipping their coin 3 times and recording their result in the data table.  Eye color will be determined by the number of dominant alleles inherited (see chart in data table)

	Mouth size
	M = wide
	m = narrow
	Heterozygous (Mm) expresses average sized mouth

	Lips
	L = thick
	l= thin
	

	Protruding lip
	H = very protruding
	h = absent
	Heterozygous (Hh) expresses slightly protruding lip

	Dimples
	D = present
	d = absent
	

	Nose Size
	N = Big nose
	n = little nose
	Heterozygous (Nn) expresses medium sized nose

	Nose Shape
	R = rounded
	r = pointed
	

	Nostril Shape
	R = rounded
	r = pointed
	

	Earlobe attachment
	F = free earlobes
	f = attached earlobes
	

	Cheek freckles
	F = present
	f = absent
	


Data:  The following data was collected during this lab experience:

Note:  To determine SKIN COLOR, count up the number of DOMINANT (capital) letters and compare it to the chart below.

	8 capitals
	Very dark black skin

	7 capitals
	Dark black skin

	6 capitals
	Very dark brown skin

	5 capitals
	Dark brown skin

	4 capitals
	Medium brown skin

	3 capitals
	Light brown skin

	2 capitals
	Very light brown skin

	1 capital
	Light tan skin

	0 capitals
	Light white skin 


Note:  To determine EYE COLOR color, count up the number of DOMINANT (capital) letters and compare it to the chart below.

	6 capitals
	Dark brown eyes

	5 capitals
	Brown eyes

	4 capitals
	Light brown eyes

	3 capitals
	Hazel (yellowish-brown) eyes

	2 capitals
	Blue-green eyes

	1 capital
	Blue eyes

	0 capitals
	Light blue eyes


Traits Expressed by our “Child”

	Trait
	Maternal gene(s)
	Paternal gene(s)
	Genotype
	Phenotype of Child

	Face Shape
	
	
	
	

	Chin Shape (I)
	
	
	
	

	Chin Shape (II)
	
	
	
	

	Cleft Chin
	
	
	
	

	Skin Color
	
	
	
	

	Hair Type
	
	
	
	

	Widow’s Peak
	
	
	
	

	Eyebrow Color
	
	
	
	

	Eyebrow (I)
	
	
	
	

	Eyebrow (II)
	
	
	
	

	Eye Distance
	
	
	
	

	Eye Size
	
	
	
	

	Eye Shape
	
	
	
	

	Eye Slant
	
	
	
	

	Eyelashes
	
	
	
	

	Eye color
	
	
	
	

	Mouth Size
	
	
	
	

	Lips
	
	
	
	

	Lip Protrude
	
	
	
	

	Dimples
	
	
	
	

	Nose Size
	
	
	
	

	Nose Shape
	
	
	
	

	Nostril Shape
	
	
	
	

	Earlobe
	
	
	
	

	Cheek Freckles
	
	
	
	


Determining the sex of your child
To determine the sex of your child, the “father” will flip a coin.  For continuity, we will say that “heads” will represent the X chromosome and “tails” represents the Y chromosome.  The father determines the sex of the child, so there is no need for the mother to flip a coin since she ALWAYS passes on an X chromosome.

Mother’s Contribution:  
____________ Chromosome

Father’ Contribution:

____________ Chromosome

Child’s Sex:
_________________

Conclusion:  The following can be concluded from this lab experience:

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Analysis Questions:  Answer the following questions in the space provided.

1. Do you think anyone in class will have the same exact “baby” as you?  Explain. ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2.  Why is this activity not going to determine what your baby would look like in real life? ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. What features are “inconsistent” with what your baby should look like?  Are there features that you do not normally see linked together?  What are they?  Why did they occur?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4. Why do parents sometimes want to consult a genetic counselor before they have children?  Can anything be done to influence the outcome of your “baby” in real life?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Round Face Template


Square Face Template






















“Father’s” name________________	“Mother’s” name____________________





“Baby’s” name__________________________	Sex___________________





Date of Birth___________________	Born Where?_______________________
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