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Inheritance of eye-colour in
Drosophila—is it Mendelian?

Introduction

Drosophilas are small fies that are often sed in the study of genetics. They are suitable for genetic research because
they produce a new generation every few hours and have many characteristics caused by mutations that are easy
to see. One characteristc is eye-colour. Wild-type Drosophila usually have red eyes but some have white eyes.

Mendelian characteristics follow the ratios that Gregor Mendel discovered in his work with peas. For example:

Parents Type A x Type B
Fl Al type A
F2 3TypeA:1TypeB

Sex-linked characters do not follow Mendelian ratios because these characters are inherited differently in males
and females as a result of the gene being located on the X chromosome. Females have two X chromosomes while
males have one X and one Y chromosome.

Aim

To use data from crosses of Drosophila to work out whether eye-colour i inherited according to Mendelian ratios
or s sex-linked.

Data

Cross Parents
Parent 1 (P1)| red-eyed female x
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Q Red-eyed
Offspring X
183 red-eyed females é\/ A
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‘white-eyed male 178 red-eyed males
Fillal 1 (FT) | red-eyed female x |F2 204 red-eyed females | 22 Ped-ored tedeed 33 L
red-eyed male (both

offspring from P1 cross)

98 red-eyed males X

105 white-eyed males é A
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Interpreting the data

I What are the two alleles for eye-colour of Drosophila in this data?
Which eye-colour is dominant? Explain.
What are the approximate phenotype ratios of F1 and F2?

I Describe how eye-colour is inherited differently for male and female Drosophila.

IER What evidence in the data suggests that inheritance of eye-colour in Drosophila s sex-linked?
I What are the most likely genotypes of the P1 parents? Explain.

Are the F1 parents homozygous or heterozygous? Explain.

MM Draw punnett squares showing that inheritance of eye-colour in Drosophila is sex-inked.
I Under what conditions might a white-eyed female be produced? Explain using a punnett square diagram.
KT is it possible for a male to carry the gene for white-eyes but have red eyes? Explain your answer.
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