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Name:______________________________
                    Date:________
Hour:_____
B4.3 Cell Division — Mitosis and Meiosis
Sorting and recombination of genes in sexual reproduction results in a great variety of possible gene combinations from the offspring of any two parents. 

B4.2A Show that when mutations occur in sex cells, they can be passed on to offspring (inherited mutations), but if they occur in other cells, they can be passed on to descendant cells only (noninherited mutations). 

B4.3B Explain why only mutations occurring in gametes (sex cells) can be passed on to offspring. 
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Introduction:

Rebops are marshmallow ‘animals’ that have eight characteristics that are determined by their ‘genetic makeup’.  Each trait is represented by both a dominant and recessive trait.  Depending on how the genes are inherited, this will determine the phenotype of the offspring.  Rebop offspring traits are made based the genes they inherit from the parents.  
Learner Objectives:

1. Apply the principles of meiosis and genetic transfer of traits.

2. Determine traits of an offspring based on genetic information from chromosomes by simulating a model of meiosis.
3. Relate the genotype to the phenotypic expression of a trait.

4. Determine the mathematical probability of the genotype and phenotype of offspring produced from a Rebop sire (the dad) and dam (the mom).
Materials and Supplies:

Large Marshmallows

Mini Marshmallows, colored

Multi colored push pins

Pipe Cleaners

Toothpicks

Thumbtacks (or different colored toothpicks for the antenna)
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Allele — A form of a gene. A gene actually consists of two forms. one on the chromosome
that came from the father, the other on the chromosome given by the mother.

Aneuploidy — Having extra or missing chromosomes.

Chromosome — A very long piece of DNA coiled around some proteins. Each chromo-
some is a separate strand of DNA.

DNA— A very long chemical that can coil up to form a structure known as a chromosome.

Gene — A segment of a strand of DNA that codes for how to make a particular molecule.
The molecules it produces will result in a particular trait. Different genes have different
lengths.

Heterozygous — Having two alleles (forms of the gene) that are different.

‘Homozygous — Having two alleles (forms of the gene) that are identical.

Locus— The location on the chromosome where the gene can be found. The plural oflocus
is loci.

Meiosis — The type of cell division that produces cells with half the number of chromo-
somes than the original cell. This is the process that creates sperm and egg cells.

Non-disjunction — An error in the process of chromosome sorting during cell division.

Trisomy — Having three chromosomes of one size instead of the normal pair




Use the following traits for the parents:

	Physical trait
	Genes
	Supply

	Antenna
	Aa
	Thumbtacks

	Nose
	Qq
	Colored Mini Marshmallow:  pink, orange or yellow

	Eyes
	Ee
	Thumbtacks or push pins

	Body Segments
	Bb
	Large Marshmallows

	Humps
	Mm
	Green Mini Marshmallows

	Tail
	Tt
	Pipe Cleaner

	Legs
	Ll
	Toothpicks

	Sex
	XX or XY
	


Part I: Making a baby Rebop

1. Create the eight gene pairs listed including the sex chromosomes.

2. All eight gene pairs should be cut at different lengths.

3. Each chromosome should have its partner cut at the same length.

4. Each parent will have a heterozygous pair of genes, the sire’s genes are blue, and the dam’s genes are red.
5. Separate each trait into a separate pile --- legs, antenna, nose, humps, body, eyes, and tail.
6. Scramble the Chromosomes (letters) in each pile.
7. Select one chromosome from each parent for each trait . You should have two gene’s ( one red, one blue) for each trait.

8. WORK WITH A PARTNER to combine your GAMETE (letters) and their GAMETE to form a BABY Rebop.

9. Using the supplies given and the Decoder Key, construct your own Rebop.

10. Record the genotype and phenotype of your Rebop.
Genotype/ phenotype record table

	Characteristic
	Allele from Mom
	Allele from Dad
	Genotype
	Phenotype

	antennae
	
	
	
	

	body segments
	
	
	
	

	tail
	
	
	
	

	nose
	
	
	
	

	legs
	
	
	
	

	sex
	
	
	
	

	eyes
	
	
	
	

	humps
	
	
	
	


Genotype decoder key

	Characteristic
	Genotype/ phenotype code

	antennae
	AA = 2 antennae
	Aa = 2 antennae
	aa = no antennae

	body segments
	BB = 3 body segments
	Bb = 3 body segments
	bb = 2 body segments

	tail
	TT = curly tail
	Tt = curly tail
	tt = straight tail

	nose
	NN = pink nose
	Nn = orange nose
	nn = yellow nose

	legs
	LL = legs
	Ll = legs
	ll = red legs

	sex
	XX = female
	XY = male
	

	eyes
	EE = 2 eyes
	Ee = 2 eyes
	ee = one eye

	humps
	HH = 1 hump
	Hh = 1 hump
	hh = 3 humps


1. Does this baby have the same GENOTYPE as its parents?  YES     NO

2. Does this baby have the same PHENOTYPE as its parents?  YES    NO

When 2 alleles BLEND to show an INTERMEDIATE PHENOTYPE (like crossing red and white flowered plants and producing PINK flowered offspring) the gene is said to be INCOMPLETELY DOMINANT.  
3. If a trait shows INCOMPLETE DOMINANCE which genotype must an organism have to show the intermediate blended phenotype?  

A. PURE DOMINANT

B. PURE RECESSIVE

C. HETEROZYGOUS

D. HOMOZYGOUS RECESSIVE

4. Which trait in REBOPS appears to blend and show INCOMPLETE DOMINANCE?  ___________________

When neither of two alleles is dominant over the other, they don’t blend but BOTH APPEAR TOGETHER AT THE SAME TIME (like A and B blood type alleles).  The gene is said to be CODOMINANT.

5. Which trait in REBOPS appears to be CODOMINANT?  _______________________

6. Why do you think so?  
7. A Rebop with the genotype Tt  is Homozygous/Heterozygous for tail genes.
8. A Rebop with the genotype LL  is Homozygous/Heterozygous for leg genes.
9. A Rebop with the genotype ee  is Pure/Hybrid for eye genes.
10. A Rebop with the genotype Aa  is Pure/Hybrid for antenna genes.
11. What has to be true about the Rebop parents that show a DOMINANT allele for a trait, but have a baby that shows the RECESSIVE trait?

A. both parents are HOMOZYGOUS for the trait

B. both parents are HETEROZYGOUS for the trait

C. both parents are PURE for the trait
D. IMPOSSIBLE; Dominant looking parents can’t have a recessive looking offspring
Part II: Determining Heritability

1. Determine the sex of your Rebop by selecting a sex chromosome from each parent Rebop.

2. Select a suitable mate for your Rebop, you may use a sire more than once, but not the dam. 

3. Using a Punnet Square for each trait, determine the probability of both the genotype and phenotype of the offspring.
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12. A man has a blood type of O, but his mom had a blood type of A and his dad had a blood type of B. How is this possible?

13. A woman has a blood type of AB, but her mom had a blood type of A and her dad had a blood type of B. How is this possible?
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