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Background:  The dragon genome consists of 4 sets of chromosomes.  One set, the X and Y chromosomes code for the dragon’s sex.  The other 3 are autosomes that code for some traits that are part of the dragon’s physical appearance.  In this simulation, you will use paper chormosome models to simulate the process of meiosis in order to make the gametes of two parent dragons. Then you will select two gametes to use for creating a new baby dragon, which is shown above.  Once you have selected two gametes, you must draw in the dragon’s inherited characteristics  using the table below.  At the end of the activity, you will also construct a karyotype of the baby dragon.  
Table 1: Dragon Genes
	Chromosome pair 1- Green
· AA or Aa- Beard      
       aa - No Beard
· BB or Bb- Back Scales    
       bb- No Scales
	Chromosome pair 2- Blue
· DD or Dd - Yellow Belly 

         dd - Orange Belly

· EE or  Ee - Talons on Feet   
          ee - No Talons

	Chromosome pair 3- Red
· FF or  Ff - Fire Breathing       
          ff - No Fire

· GG or Gg- Green Body       
         gg - Red Body
	X and Y (small) Chromosomes – Orange
· XHXH      XHXh       XHY   -  Horns   
· XhXh     XhY  - No Horns




Choosing the Parents

At your lab table are two pieces of paper.  One paper contains the genes from the mother.  The other paper contains the genes from the father.  Can you tell which is which?  Color in the chromosome pairs on the top row according to Table 1.  Color the chromosomes quickly.
Record the genotypes of each parent on the table below:
	Chromosome
	Male Parent Genes
	Female Parent Genes

	Pair 1
	
	

	Pair 2
	
	

	Pair 3
	
	

	Sex Chromosomes
* Remember that the genes on sex chromosomes must be written with X’s and Y’s, such as XHY
	
	


Procedure:  Meiosis I
Before meiosis can occur, the chromosomes have to be replicated to ensure that each of the resulting 4 gametes receive a haploid set of DNA.  You are going to simulate DNA replication by creating duplicates of your dragon’s chromosomes.  You are provided blank chromosomes under the parent genome.  Rewrite an exact copy of each chromosome on the blank chromosome directly below it.  Color in these chromosomes, using the same colors from Table 1.
After replicating all your chromosomes, cut them out.  Put the duplicated chromosomes together in an X shape (The X consists of the top chromosome and its exact copy you made below).  Place the homologous pairs (chromosomes that have the same letters) together in a vertical line as in the diagram below.  
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    Sex Chromosomes
You have now formed tetrads or sets of paired homologous chromosomes.  You will now need to simulate the process of crossing-over that occurs during prophase I.  Select one sister chromatid from each of the homologous chromosomes in pair one and cut them in half.  Now take each piece and tape it to the piece from the opposite chromatid.  Reassemble the chromatids into the homologous chromosomes. You should now have 4 genetically different sister chromatids.  Repeat this process for pair 2 and pair 3.   

Now realign all of the homologous pairs as shown in the diagram above.  This represents metaphase I.  Pull the chromosomes on the right side to the right, and the chromosomes on the left side to your left to represent anaphase I.  Keep the duplicated chromosomes together in an X shape.  You are just separating the homologous pairs.  Your two new piles of chromosomes (still shaped like X’s) are now in two different haploid cells.  These two cells will now enter meiosis II.
Procedure: Meiosis II
You must complete this process for both of the haploid cells (sets of chromosomes) you created in Meiosis I.  To begin meiosis II, the chromosomes in each of the cells from meiosis I should now be in two separate vertical columns. This represents metaphase II.  As anaphase II begins, the sister chromatids will separate and move to opposite columns.
Each verticle column of chromosomes represents 1 new haploid gamete, as shown below.
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Chromosomes from Pair 1
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Chromosomes from Pair 2
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Chromosomes from Pair 3

[image: image14.png]


   

[image: image15.png]




[image: image16.png]




[image: image17.png]


Sex Chromosomes
Answer the following questions and then record the alleles (letters) for each gamete in the circles below.
How many chromosomes are in each gamete?  ______ Are they haploid or diploid?__________

How many of the male gametes contain a Y chromosome? ___________


How many of the female gametes contain an X chromosome? ___________

Female gametes






Male gametes




Fertilization
Each partner will pick a gamete from each parent to use for their baby dragon.  Circle your choices on the previous page.  Put your two paper gametes together, to create the offspring.  Discard any unused paper gametes.  These represent egg and sperm that did not get fertilized.  Tape the gametes down below to create a karyotype of the baby dragon.  To make the karyotype, line up the baby dragon’s homologous chromosomes in order with the sex chromosomes last.  They are not crossed.  Both members of pair one are lined up next to each other, then both members of pair two, and so on. 

In the table below, provide the genotype of each gene for your baby dragon.  Then draw the phenotypes using the dragon on the front page.
	Chromosome
	Genotype of Baby Dragon
	Phenotype of Baby Dragon

	Pair 1
	
	

	Pair 2
	
	

	Pair 3
	
	

	Sex Chromosomes

* Don’t forget X’s and Y’s
	
	


Conclusion Questions: Answer the following questions using complete sentences.

1. Is your dragon a male or a female? How do you know? ______________________________
    __________________________________________________________________________
2. How many chromosomes does the baby dragon have? ______________________________
3. What is the diploid number for this species of dragon? ______________________________
4. What is the haploid number for this species of dragon? ______________________________
5. During what step in this procedure did you simulate DNA replication?  During what phase of the cell cycle does this process occur?____________________________________________
_____________________________________________________________________________

6.  How is the process of meiosis that you just simulated different from mitosis?_____________

_____________________________________________________________________________

7.  During what step in this procedure did you simulate crossing over?  What is the purpose of crossing over?__________________________________________________________________

______________________________________________________________________________

