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PROCEDURE

P1. Experimental Design: True-Breeding Wild-

Type Females X True-Breeding Mutant Males

NOTE: You will complete the following procedure for eth of the two
mutant lines of D. melanogaster you received from your instructor.

Obtain a vial of vial of mutant flies from your instructor. This vial includes both males and
females. Anesthetize the flies using “Flynap” solution, following directions given by your
lab instructor.

When the flies are no longer moving, place them onto a white index card and view them
under a dissecting microscope. If you are not familiar with a dissecting microscope, be sure
to inform your instructor before using this equipment.

Using a paintbrush, gently push each fly into one of two groups by sex. When finished,
double-check the accuracy of your sorting. If you are in doubt about your accuracy, ask the
lab instructor for help.

When finished, you will need approximately five males for your assigned cross. Any addi-
tional males should be shared with other student groups who need them. Your instructor
will collect all flies that you do not need, and s/he will redistribute as appropriate.

Now obtain a vial containing one or more virgin wild-type females from your instructor,
and add your sleeping mutant males from the previous step to the vial containing the fe-
male(s). Your instructor will demonstrate the proper procedure for this.

Clearly label this vial with the information indicated by your instructor (e.g., description
of cross, date established, student initials, etc.). Be sure to keep the vial on its side until the
males wake, after which you should stand the vial upright.

Week 2: Observing Fly Cultures

1.

Check each of your parental crosses from last week for larvae and pupal cases. Record your
observations in the notes section that follows,

Anesthetize the flies using “Flynap” solution, following directions given by your lab instruc-
tor. You will remove the adults that were used to establish this cross to prevent the offspring
that emerge from mating with the parents. Next week, the F, generation will have emerged
to permit the next stage of this experiment.
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P2. Experimental
Females x True-Breeding

ctor. Record any observations you may have

1. Retrieve your parental cross from your instru
s of your parental cross.

of your culture before beginning. This vial contains the F, result
2. Anesthetize the flies using “Flynap” solution, following directions given by your lab instruc-
tor. Take care not to overdose the flies; you will need them for your next Cross.

3. When the flies are no longer moving, place them onto a white index card and view them
under a dissecting microscope. If you are not familiar with a dissecting microscope, be sure
to inform your instructor before using this equipment.

4. Using a paintbrush, gently push each fly into groups by phenotype. Because we are dealing
with autosomal inheritance, we expect the number of females for each phenotype to be
approximately equal to the number of males for the same phenotype, so we will not sort by
gender here. When finished, double-check the accuracy of your sorting. If you are in doubt
about your accuracy, ask the lab instructor for help.

5. Record the results of your sort in the tables below. If you do not observe any flies for a par-
ticular phenotype, record a zero in the appropriate cell of the table.

Results

MUTANT LINE 1: YOUS SeRG

OBSERVED F, PHENOTYPES TOTAL OBSERVED
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MUTANT LINE 2: TEYoUS Whire

gflrt f1 —Now establish a new: F, X F, cross using 5-6 males and 5-6 females. Do not mix the
' 1es. rom your two'mutant lines in this process. Clearly label this vial with the information
indicated by your instructor (e.g., description of cross, date established, student initials
etc.)..Be sure to keep the vial on its side until the flies wake, after which ’ou should stanci
the vial upright. ; ¥

Part 2—Now establish a new, F, x recessive test cross using 5-6 F, females and 5-6 recessive
males supplied by your instructor. Do not mix the flies from yoxl.lr two mutant lines in this
process. Clearly label this vial with the information indicated by your instructor (e.g., de-
scription of cross, date established, student initials, etc.). Be sure to keep the vial on its side
until the flies wake, after which you should stand the vial upright.

Observing Fly Cultures and Interpreting Results

L.

Check your crosses from last week for larvae and pupal cases. Record your observatio
the notes section that follows.
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When the flies are no longer moving, place them onto a white index Ca]:"d and view them
under a dissecting microscope. If you are not familiar with a dissecting microscope, be sure
to inform your instructor before using this equipment.

4. Using a paintbrush, gently push each fly into groups by phenotype. Because we are dealing
with autosomal inheritance, we expect the number of females for each phenotype to be
approximately equal to the number of males for the same phenotype, so we will not sort by
gender here. When finished, double-check the accuracy of your sorting. If you are in doubt
about your accuracy, ask the lab instructor for help.

5. Record the results of your sort in the tables below. If you do not observe any flies for a par-
ticular phenotype, record a zero in the appropriate cell of the table.

Results
MUTANT LINE 904
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Discussion Questions

1. Are these results (for each mutant line) consistent with the expected outcomes of a dihybrid
cross assuming independent assortment? Use a chi-square analysis for each of these two
crosses (F, x F, and F, x recessive test cross) to provide support for your answer and show
all work. This analysis should be included in your final lab report on this

vo crosses under inde-

al design.

project.

a. Clearly state the expected F, phenotypic ratio for each of the tv
pendent assortment. This is your hypothesis under the current experiment

3:51?3"\

b. What are the expected numbers of individuals for each of the four observed F, pheno-
types for each of the two crosses based on your hypothesis?
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c.  What is your calculated L'Ili“&/(lll&\l”k’ test statistic for each crossL s g
 \7 D Y s X - -
2o il ) < - o
Y 51 i =~ ,(ﬁ ) /i R Tl i
" an L ¢ S \
= . et > £ 5,
wprant 3 = O 7 Dt

d.  What are the degrees of freedom and the chi-squar€ critical'value for each analysis?
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e. Do you reject or fail to reject your hypothesis based on each analysis?
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your text or discuss your questions with your lab instructor.
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For each of the mutant lines, you will complete the same experimental design, which is dia-
grammed on the following page (Figure 1-1).
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cific objectives to be addressed in this project are as follows:

Compare and contrast the results of experimental crosses (P x P and F, x F ) for two dif-
ferent mutant lines of D. melanogaster to document the observed phenotypic ratio of the F,
generation. One mutant line should result in F, phenotypic ratios consistent with indepen-
dent assortment, while the other mutant line should exhibit F, phenotypic ratios consistent
with genetic linkage. You will use your observed data to determine which line is which.

Compare and contrast the results of test crosses (F, x recessive) for the same two mutant
lines of D. melanogaster to document the observed phenotypic ratio of the F, generation.
One mutant line should result in F, phenotypic ratios consistent with independent assort-
ment, while the other mutant line should exhibit F, phenotypic ratios consistent with genet-
ic linkage. You will use your observed data to determine which line is which.

For the mutant line you determine to be exhibiting genetic linkage, use the frequency of
recombinant offspring to determine the distance between the two genes involved.

Write a scientific paper (i.e., lab report) detailing the theory or philosophy behind the ex-
periment, describing the experimental design in sufficient detail for a reader to replicate,
reporting the results of all crosses and analyses completed, and explaining the implications
of the observed outcomes.
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Figure 1-1. Experimental design for the Drosophila experiments.

Drosophila melanogaster as a Model Organism

- ing the model organism Drosophila melanogaster, the common fruit fly, as the
You will be usfl gthis roject. We have chosen this species for our work because it is easy to
stule s.yste“:i r(;rani ulpate under lab conditions, it has a relatively short life cycle such that we
maintain an ultipfe generations over the course of the semester, it produces many offspring
can .obserj’egl“; eneration, and extensive research on development and genetics of this o i
ﬁurx:lgr:;i‘;‘ Yz egn published in the scientific literature and can serve as important b '

as

information.
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Week 1: Establishing Parental Crosses
Mendelian expectations are dependent on a specific experimental design. As previously shown
in Figure 1-1, the first cross involves true-breeding (i.e., homozygous) parents for opposite traits
of interest. This is referred to as the parental cross.

Given that we are performing two experiments (one to observe the outcome of independent
assortment and one to observe the outcome of genetic linkage), you will establish two separate

parental crosses (one for each of the mutant lines you are given)
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