MYP Biology Genetics Project: Design a Species
The assignment: Create an Imaginary Creature. The creature must have the following genetic traits.

· 2 Single Allele Traits (complete dominance)
· 1 Co-dominant Trait

· 1 Incomplete Dominance Trait

· 1 Multiple Allele Trait

· 1 Polygenic Trait (genotypes not required)
· 1 Sex Linked Trait

1. Describe and draw an example of each of the traits on the list, showing all genotypes and phenotypes for each. This is your key.  (see smiley face sample) Some reminders:

a. Single Allele / Complete Dominance: one allele is dominant and masks the recessive allele.  

Only 2 possible phenotypes
Show TWO single allele (complete dominance) traits.

b. Codominance:  2 dominant alleles, both show; 3 possible phenotypes




c.  Incomplete Dominance: neither allele is completely dominant over the other, they blend 

or mix; 3 possible phenotypes










d. Multiple Alleles: when more than 2 alleles are possible for a trait;  a classic example is the ABO 
blood system











e. Polygenic Trait: when more than one gene contributes to a trait; results in a wide range 

(variety) of phenotypes










f. Sex-Linked Trait: alleles that are found on the sex chromosomes (usually the X)




This project component can be in any format: poster, booklet, tri-fold, etc.

2. Create two 3-D models of your creature showing a phenotype from each of your chosen genotypes.  Remember to follow the criteria of traits from the list above.  One model should be a male and one should be a female.
















3. Show one Punnett Square cross using one of your single allele (complete dominance) traits.  You must show a Punnett square and list the genotype and phenotype ratios of the offspring produced. 















4. Show one monohybrid (single trait) Punnett Square cross using your sex-linked trait.  You must show a Punnett square and list the genotype and phenotype ratios of the offspring produced.





5. Show one Punnett Square cross using the trait showing either incomplete dominance or codominance. Show the Punnett square and the ratios produced.














6. Create 5 practice problems using any of your traits. You do not have to actually solve these problems, but they should be solvable.

Sample genotypes and phenotypes for a smiley creature have been done for you.  You may use some of the same ideas but your creature needs to be unique!  You may NOT do face creatures.  Consider characteristics such as fur and hair color/texture, numbers of body parts, shapes and sizes of body parts, blood types, and diseases.  The choices, traits, and variations are endless!

Due Date: _______________________
Name: __________________________
Grading Rubric

	Component
	Criteria 
	Points Available
	Points Earned

	Genotype/ Phenotype Key with 7 Traits
	· Project includes all 6 types of traits (2 examples which are single allele traits) with correct genotypes and phenotypes.  
· All traits have an accurate picture to accompany each genotype and phenotype. 
· Note: polygenic trait does not require genotypes.
	0    5    10    15    20

	_______

	2 Organism Models
	· Project includes 2 3-D models of different organisms. 
· The organisms clearly show variations of each of the 7 traits in the key.  
· One model is a male and one is a female.  
	0    5    10    15    20   


	_______

	Single Trait Cross
	· Project includes a correctly drawn Punnett square example of a cross using one of the complete dominance (single allele) traits.  
· Proper genotype and phenotype ratios are given for the possible offspring.


	0         5         10


	_______

	Intermediate Trait Cross
	· Project includes a correctly drawn Punnett square example of a cross using either the codominant or incomplete dominant traits.  
· Proper genotype and phenotype ratios are given for the possible offspring.
	0         5         10


	_______

	Sex-linked Trait Cross
	· Project includes a Punnett square example of a cross using the sex-linked trait.  The cross should be between a male and a female.  
· Proper genotype and phenotype ratios are given for the possible offspring.
	0         5         10       15


	_______

	5 Practice Problems
	Project includes 5 properly worded (and solvable) problems using a variety of the traits.


	0         5         10       


	_______

	Total Score
	_______ / 85
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GENETICS PROJECT SAMPLE Key
Smiley Creatures
	Single Allele Trait (Complete Dominance) #1

Shape of Head

	Picture
	

	 


	

	Genotype
	RR
	Rr
	rr

	Phenotype
	Round
	Round
	Oval


	Single Allele Trait (Complete Dominance) #2

Hair 

	Picture
	

	
	

	Genotype
	CC
	Cc
	cc

	Phenotype
	Curly
	Curly
	Straight


	Incomplete Dominance Trait

Mouth Shape

	Picture
	

	 


	

	Genotype
	MM
	Mm
	mm

	Phenotype
	Smiley
	Frowny
	Straight


	Codominance Trait

Ear Shape

	Picture
	

	
	

	Genotype
	RR
	PP
	PR

	Phenotype
	Round
	Pointed
	Round and Pointed


	Multiple Allele Trait

Eye Shape

Alleles: 

E = Circle Eyes (dominant)

F = Dot Eyes (dominant)

G = Slant Eyes (recessive)

EF = Circle Dot Eyes (co-dominant)



	Genotype
	Phenotype
	Picture

	EE or EG
	Circle Eyes
	



	FF or FG
	Dot Eyes
	


	GG
	Slant Eyes
	



	EF
	Circle Dot Eyes
	




  

	Sex-Linked Trait
Noses


	Genotype
	Phenotype
	Picture

	XNXN
XNXn
	Female, no nose
	


	XnXn
	Female, nose
	


	XNY
	Male, 

no nose
	


	XnY
	Male,

nose
	













Codominant Trait


(ear shape)














Polygenic Trait


Skin Color�
�
Phenotype�
Picture�
�



Light Yellow


�






�
�



Dark Yellow


�






�
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Light Green


�






�
�



Green
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Dark Green
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Light Blue
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Blue
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Dark Blue
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