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A c tivity:  Meios i s  a n d  Fert il ization  Make  “Cents” 
Adapted from L. Frothingham, Millbrae, CA

With the help of the humble fruit fly (scientific name Drosophila melanogaster), a favorite model organism of geneticists, let’s model how meiosis and fertilization in a sexual life cycle create VARIETY. For simplicity’s sake, we’ll follow the inheritance of four traits encoded by genes on different fruit fly chromosomes, like so:

	Trait
	Coins have TWO
sides & represent TWO chromosomes; flies are diploid!
	From Studies of

Fruit Fly Genetics, We Already Know That…
	Model Symbols

	Wing length
	Nickel
	Long wings is a dominant variation; vestigial (short) wings, recessive.
	Heads =  long wing allele (V)

Tails
=  vestigial wing allele (v)

	Eye size
	Dime
	Big eyes is a dominant variation; tiny eyes (almost eyeless), recessive.
	Heads =  big eye allele (E)

Tails
=  almost eyeless allele (e)

	Eye color
	Quarter
	Red eyes is a dominant variation;

sepia (brown) eyes, recessive.
	Heads =  red eye allele (S) Tails
=  sepia eye allele (s)

	Gender
	Penny
	It takes more than one gene to make a “boy” or a “girl” fly. XX flies are female; XY flies are male.
	For the dads:

Heads =  ENTIRE X CHROMOSOME

Tails
=  ENTIRE Y CHROMOSOME

(moms will pass on X regardless of heads or tails)


Directions – work with a partner!
1.
Decide who is the “dad” fruit fly and who is the “mom” fruit fly!  Both parents have big, red eyes and long wings, but carry the alleles for tiny, sepia eyes and vestigial wings. Write down the genotype on the blank on the other side.

2.   Model meiosis in each parent: Have “mom” fruit fly flip all four coins and write the chromosomes &

alleles in possible egg cell # 1. Have “dad” fruit fly do the same, making possible sperm cell # 1.

3.   Have a maggot (baby fruit fly!) with fertilization: combine egg cell # 1 and sperm cell # 1 by writing their chromosomes and alleles into zygote # 1.

4.   Have a second baby fruit fly by repeating the previous two steps.

5.   Figure out what the baby fruit flies will look like when they’re adults (their phenotypes) by analyzing their genotypes. Then, draw and color them (each partner does one) using the templates provided. Assume light brown bodies.

6.   Display your flies with pride!

My, how time FLIES when we’re having fun!
1.  What did each coin represent?
2.  What did the act of flipping the coins represent?

3.  What did the act of writing down all the coin combinations represent?

4.  Did your two offspring flies have the same phenotypes?

5.  How many offspring fly phenotypes did our entire class produce?

6.  Why do children of the same two parents look “related” but not exactly the same?

7.  What would a VveessXY fruit fly look like?

Remember
V = long wings, v = short wings
E = big eyes, e = tiny eyes
S = red eyes, s = sepia eyes
8.
Is “VveessXY” a genotype or a phenotype?

9 (trick question).  How do you tell a boy chromosome from a girl chromosome?
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