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Familiarisation with Drosophila

_____________________________________________________________________

· The Drosophila life cycle

· Anaesthetisation and microscope techniques

· Distinguishing males and females

· Distinguishing mutant phenotypes from wildtype

· white eyes from wildtype (red) eyes

· “Glazed” eyes from wildtype eyes

· Curly wings from wildtype (flat) wings

Table 1. Symbols and mutant phenotypes for genes used in this practical.

	Gene symbol
	Full allele name
	Mutant phenotype

	w
	white118
	white (pigmentless) eyes. (Note, allele is w118)

	Cy
	Curly
	wings curved/curled upwards

	wgGla
	Glazed (actually a dominant allele of wg, wingless).
	Loss of photoreceptor cells in the eye. This changes the surface appearance of the eye so that it appears “glassy”. It also alters the normally round shape of the eye.

	Tb
	Tubby
	Larvae, pupae and adults are short and thickset.


· Which of these mutations have dominant and which have recessive phenotypes? (see Nomenclature notes later in this document). (Guidance: List the different mutations and state whether they are dominant or recessive and how you know this to be so.)

The Drosophila life cycle

The life cycle of Drosophila, from fertilised egg to reproductively mature adult, takes 10 days when cultured at 25°C (Figure 1). Development takes less time at slightly higher temperatures (Drosophila can survive only brief exposure to temperatures higher than 29°C), and longer at lower temperatures (e.g. a full life cycle takes over 6 weeks at 13°C). The standard temperature for Drosophila crosses is 25°C, and thus a cross you set up in prac class one week will not yield results until two weeks later.
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Figure 1. The life cycle of Drosophila. Arrows are labeled with the number of days during which the animal remains in the stage at the beginning of the arrow. The transition from an embryo to a first instar larva is called hatching. The transitions between larval instars are moults. The process that converts a third instar larva to a pupa is pupariation. Emergence of the adult from the pupal case is called eclosion. Taken from Hartwell et al. (2000).

Anaesthetising Drosophila

Flies are anaesthetised on a pad through which carbon dioxide (CO2) flows, and then observed under a dissection microscope, using a desk lamp or other light source to provide sufficient illumination.

Watch your demonstrator to see how to anaesthetise the flies. 
There is a limitation of 25 carbon dioxide outlets to be on at any time for a maximum of 2 hours. 
Demonstrators to ensure ample ventilation – open all doors and windows. 
Ensure outlets are turned off when not in use.
CO2 is heavier than air, and thus the flies on the pad will stay anaesthetised while the CO2 remains turned on. The flies will remain alive like this for over an hour. (They are in much more danger of being baked by the desk lamps than dying from CO2.) Once flies are removed from the CO2, they will wake up in 5‑20 min, depending on how long they were exposed to the CO2.

Look at the flies under a dissection microscope, leaving them on the CO2 pad. Use a paintbrush to gently manipulate the flies while you are examining them. Flies that you no longer need are disposed of into a ‘fly morgue’, where they meet death by 70% ethanol! 
When using morgues ensure all nearby ignition sources are off.
A folded piece of card can act like a funnel to help in sweeping the flies into the morgue. If you are selecting flies to set up a cross, gently brush the flies onto the side of a new vial. It is important not to place anaesthetised flies onto sticky fly food, because they will probably get stuck. So, when setting up a cross, always place the flies on the side of the vial and keep the vial horizontal until the flies have woken up. Check that the sides of the vial are not wet (or the flies will still get stuck) – you can wipe the inside of the vial with paper towel to make sure that it is dry.

Distinguishing sexes

There are three main features that distinguish male and female flies: differences in both abdominal pigmentation and external genitalia, and presence or absence of sex combs ( (Guidance: Make your drawings as carefully as you can. Draw only what you can see! LABEL your drawings to indicate the different parts of the anatomy.)

Figure 
2). Make sure that you can distinguish males and females by each of these characteristics. You’ll probably find that the first two differences are the easiest to see. However, be aware that the abdominal pigmentation is not present in young flies, and can be hard to see in some mutant phenotypes.

· Observe wild type flies and draw in your prac write-up book the main features of the structure of the Drosophila body, including the distinguishing features of males and females. (Guidance: Make your drawings as carefully as you can. Draw only what you can see! LABEL your drawings to indicate the different parts of the anatomy.)
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Figure 2.  External visible 
distinguishing features of male and female Drosophila.  A. Dorsal abdominal pigmentation. Females have a series of stripes on the dorsal (back) side of the abdomen, while males have only a couple of stripes and then a continuous dark patch of pigmentation at the posterior (tail) end of the abdomen.  B. The external genitalia of males and females are visibly different. The posterior end of the ventral abdomen of a male has dark brown structures including ‘sex hooks’, while external genitalia in females is not easily visible (Figure 3B).  C. Each front leg of males only has a ‘sex comb’, a small region of dark, dense bristles about two thirds of the way down the leg. Adapted from M. Demerec and B.P. Kaufman (1967) Drosophila Guide. 8th Ed. Carnegie Institute of Washington.

Distinguishing mutant phenotypes

You will observe various phenotypes in Drosophila – wildtype, an eye colour mutation (white), an eye surface/shape mutation (Glazed) and mutations affecting wing shape (Curly) and body shape (Tubby).

· Include in your prac write-up book drawings and/or a written description of the phenotypes you observe. (Guidance: Describe in words and, if possible, images the different phenotypes that you observe.)

Setting up a simple cross

Anaesthetise a vial of w;wgGla/Cy Tb flies and separate out 5 males. Set up a cross with 5 of these males and 5 virgin white females. Make sure you label the vial with the date, cross and your name. Next week you will need to remove the parents from the cross (save them in a separate vial for comparison with their progeny) and then you will score the phenotypes of the progeny the week after that.

· When scoring the phenotypes of the progeny, note the eye colour/surface texture/shape and the sex of each fly as well as the body and wing shape. Compare these to the parents. Report these results in your practical notes. What can you say about the inheritance of the Curly, Tubby and white phenotypes? (Guidance: Analyse at least 50 flies from each cross. Make up a table where you note the characteristics of each fly you analyse. Then look at the pattern of data in the table and what this tells you about the inheritance of each phenotype.)

Nomenclature - Drosophila prac

Use of a standard nomenclature is invaluable when communicating information about genes and genotypes. It is standard in any genetic discussion to use italics when referring to a gene name or genotype. Plain text will denote protein or phenotype depending on the context. Every Drosophila gene has a unique name and abbreviation, or symbol (see Table 1). Genes initially characterised by a recessive mutant phenotype are given gene names beginning in lower case, while genes initially characterised by a dominant mutant phenotype or named after an enzyme are given gene names beginning in upper case. Drosophila geneticists use ‘+’ to denote a wildtype allele. For example, a white mutant allele and white wildtype allele can be referred to as w and + respectively. Alternatively, if it might be unclear which gene the ‘+’ is referring to, you should use w- and w+ respectively.

Drosophila has 4 chromosomes, which are numbered 1, 2, 3 and 4 (or 1st, 2nd, 3rd and 4th). Chromosome 1 is the X chromosome (one of the two sex determining chromosomes), and can be referred to as either 1 or X. The Y chromosome (the other sex chromosome) has no other name. When writing the genotype of a strain, the different chromosomes are separated by semicolons, and it is usual to represent the chromosomes in order from left to right (though only chromosomes relevant to the cross are represented). Heterozygous genotypes are represented as a fraction, while it is usual to only show one line for homozygotes (Figure 3A). Finally, when writing genotypes it is usual to only include genes that have mutant alleles in that fly. However, in cases where one parent of a cross is wildtype for a particular gene, while the other parent is mutant, it is generally clearer to specify the genotype at this gene for both flies (Figure 3B). 
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Figure 3.  Examples of genotypes to demonstrate conventions of Drosophila nomenclature.  A. The fly represented by this genotype is heterozygous for v, and homozygous wildtype for all other genes located on the same chromosome as v (the X chromosome). On the chromosome 2, it is homozygous mutant for dp and pr but heterozygous for b. Chromosome 3 is homozygous mutant for e. B. Females (♀) heterozygous for Sb are crossed to males (♂) that have sn, an X-linked mutation, but are wildtype for the Sb gene.

It is often useful to identify specific generations, in addition to sex and genotype. The F1 generation, or first filial generation, is the hybrid progeny of any single cross. The parents of an F1 generation are denoted as P1. The progeny of F1 individuals allowed to mate amongst themselves becomes the F2, or second filial generation.
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As per Risk Assessment all persons examining Drosophila must wear Lab Minimum PPE. 





There is a limitation of 25 carbon dioxide outlets to be on at any time for a maximum of 2 hours. Demonstrators to ensure ample ventilation – open all doors and windows. Ensure outlets are turned off when not in use.





When using morgues make sure all nearby ignition sources are off.
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