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Drosophila go through four stages in their lives, which take about 10-14 days to complete.

1. Egg: Eggs are laid by the female on the food and take about one day to hatch. They are small,
oblong and translucent, with two filaments on one end, which help anchor them to the surface on
which they are laid.

2. Larval stage: These are maggots which crawl through the food, eating as they go. Their mouths ar
often visible through the side of the vial, opening and closing as they eat. Their movement leaves
tunnels in the food. The larva go through three molts: They hatch from eggs as small first-stage
(instar) larvae. After a day they molt again to become larger second-instar larvae. After three days
they have their third and final molt to become even larger third-instar larvae. Two days later they
climb up on the sides of the vial, adhere to the side of the vial and become pupae.

3. Pupae: These are the cocoons in which the larvae metamorphose into adults. The outside covering
hardens to become a shell, their muscles melt away, and a new adult exoskeleton and musculature
forms inside. This stage lasts five days. During the last day the eyes and dark wings can be seen
forming inside.

4. Adult: Emerges from the pupal case white and elongated with the wings still folded up. After about
an hour, the wings expand the length of the body and take on their normal shape and coloration.

The adult becomes sexually mature after 8-10 hours. After this time, the males chase the females
around in an endless quest to mate. Flies have no morals! If there is a male around, the female will
become pregnant! Once a female has mated she stores sperm and fertilizes her eggs as she lays them. To
make a controlled mating (cross), it is necessary to use virgin females. Virgin females can be collected
from a culture in which new adult flies are ready to emerge. If all of the adult flies already in the culture ar
removed, then after an interval of no more than eight hours, all collected females will be virgin. They may
be stored in separate containers until needed for making a cross.

Flies grow best at 25 °C. Crosses will be more successful if flies are placed in a temperature-con-
trolled environment. Flies are poikilothermic, or “cold-blooded.” They cannot control their body tempera-
ture and adapt to the temperature of their environment. They will grow at cooler temperatures, but more
slowly. We can take advantage of this fact if we want to slow their emergence from pupae or to control the
time of emergence of virgin female flies. Unfortunately, development cannot be sped up very much by
greatly
raising the temperature.

Examining Flies

To examine flies, they need to be immobilized or they will fly away! Ice can be used to immobilize the
flies. Recall that the flies are poikilotherms and can’t maintain a constant body temperature. They will
become so numb on the ice that they cannot move. If desired, the flies can be anesthetized prior to putting
them on the ice using a commercial product such as Lull-A-Fly® or by using carbon dioxide.

An ice bath and a Petri dish is needed. Place the Petri dish on the ice to allow it to become cold.
Shake some flies from the vial onto the Petri dish and cover the dish quickly with the lid. This will probably
require two people working together. Allow the flies to sit on the ice until they become immobile. Remove
the lid to the dish and begin counting or examining your flies.

Use a dissecting microscope to view the flies. Start at low power and then use a higher power to get
more details. Move the flies with a camel hair brush.

When done looking or sorting the flies, put the flies back in the vial—but not on fresh food. If the food
is very wet or loose, lay the vial on its side, or else the flies drown or get stuck in the food. The flies can
also be put temporarily in a clean vial until they awaken.

If the flies are no longer needed, drop them in the morgue, which is a bottle of alcohol or oil.
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Camel hair brush Empty vial
Dissecting microscope Ice bath
Fruit fly culture Petri dish
Morgue (bottle of alcohol or oil) Anesthetic
Cotton or foam plug

Safety

Lull-A-Fly© and other fly anesthetizing substances are flammable. They are moderately toxic by
ingestion and inhalation and are corrosive to skin and eyes. Handle carefully in a well-ventilated area and
do not expose to flames. Wear safety eyewear and wash hands after completion of the lab. Follow your
instructor’s directions for proper disposal of anesthetizing substances. -

Procedure
1. Immobilize the flies on the ice bath or with an anesthetic.
‘When the flies are immobile, view them using the dissecting microscope.
. Refer to the figure on the student page and practice identifying males and females.
Using the camel hair brush, separate the males from the females.
. Fill out the chart on the Drosophila Technique Worksheet.
When finished, either put the flies back in their original vial, or place them in the morgue.
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Drosophila Technique Worksheet

Left Foreleg

Fill in the following chart as the flies are examined.

Distinguishing Comparisons
Features 3 (Male) < Q (Female)

. Relative total size
(which is larger?)

. Kind of banding on
abdomen

. Relative size of abdomen
(which is larger?)

. Shape of tip of
abdomen

. Are sex combs present
or absent?

. Are external genitalia
present or absent?
Describe.
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Mating of Drosophila Data Sheet

P generation cross Q x d

Date
1. F, generation count
Date

; Group Data:

Cross A Males Females Cross B Males Females

(Trait 1) (Trait 1)

(Trait 2) (Trait 2)

Class Data:

Cross A Males Females Cross B Males Females
(Trait 1) (Trait 1)
(Trait 2) (Trait 2)

2. F, generation count
Date

Group Data:

Cross A Males Females Cross B Males Females

(Trait 1) (Trait 1)

(Trait 2) (Trait 2)

Class Data:

Cross A Males Females Cross B Males Females

(Trait 1) (Trait 1)

(Trait 2) j (Trait 2)





