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   Purpose: What did we want to do? 

I: Abstract – Primary Objective and Experimental Overview 

The primary objective of this lab is to understand concepts related to genetic crosses. In 

this experiment we used Drosophila melanogaster commonly known as fruit flies to 

computationally, experimentally, and empirically understand some important genetic principles 

that were once proposed by Gregor Mendel. What we learned about the flies at the end of 

experimentation correspond concordantly with the Laws of Segregation and Independent 

Assortment – we were hoping that this experiment would agree with the laws of Mendel.  

In our wet lab experimentation, all of the parent generation, or flies we started with, were 

wild-types phenotypically, but their genotypes were unknown. However, when we mate these 

flies and they produce offspring, the parental genotypes can be hypothesized based on 

phenotypic observations and ratios of the F1 and F2 generations.  We then could check whether 

our hypothesis was accurate by testing it using the Chi squared (X
2
) test. 

I personally hypothesized that the male parents, are wild type and have alleles for brown 

eyes and only wild-type wings while the female parent also only wild type rand have traits for 

scarlet eyes and mutant wings. [So essentially, simply stated the hypothesis was that the male 

parent has brown eyes and wild wings, and the female parent has wild eyes and mutant 

wings]. 

In our dry lab experimentation, we used software known as FlyLab to simulate genetic 

crosses between flies with variable mutant traits. The results of these crosses are based on prior 

experimental data. We ended up inadvertently learning more than we expected than what Mendel 

had proved using this software. Mutant traits can be autosomal dominant, autosomal recessive 
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traits, or even sex-linked dominant and sex-linked recessive. Each of these genetic crosses are 

marked by a very unique ratio apparent in the F2 generation. 

  

II: The Logistics – Why Use Drosophila for Experimentation?  

A Model Organism: 

Drosophila melanogaster is used in this lab as well as many other wet-lab experiments, 

particularly genetic experiments, because it meets all the criteria in order to be a model 

organism.  

A model organism should have: 

o Rapid development with short life cycles 

o Small adult size 

o Ready availability 

o Tractability  

 Fruit flies are chosen as they meet all the criteria. First and foremost, they are very easy 

to work with, require minimal resources for survival and have their entire genome sequenced. 

Regarding life cycle, fruit flies live expectancy is less than fourteen days yet still have a genetic 

match-up with Homo sapiens for 75% of human diseases.  This was figure out shortly after the 

Human Genome project was completed.  

 

The Life Cycle 

The very short life cycle of the fly is one of the main reasons that it meets the ethical 

criteria of the Institutional Review Board for experimentation. However, interestingly enough, 

the fruit fly’s life cycle has many stages.  On day 1 the fly is an embryo.  Then, as the first week 
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progresses, the fly transitions through the steps of a 1
st
 instar larva to a 2

nd
 instar larva to a 3

rd
 

instar larva.  Then over 2 days, the fly transitions from a pre-pupa to a pupa.   

The eggs of the fruit fly are extremely small, and the transition from embryos within the 

eggs into larvae to the hatching phase takes up roughly one day. Shortly after the egg has 

hatched, the 1st instar larvae ruptures from the egg and crawls into the region where the food is 

located. The 2nd instar larvae then grows to roughly 2mm in length over the next 2 days.  The 

3rd instar larvae grow to roughly 4.5 mm in length over the next 3 days.  Lastly, the mature 

larvae, about to enter the pupal stage, climb onto the sides of the vial.   

Puparium is formed by the solidification and darkening of the cuticle.  Over 4-5 days, in 

the pupal stage, the external features (that we refer to when we describe the phenotype) - eyes, 

wings and legs start to become visible.  Finally, adults form after forcing themselves through the 

anterior end of the puparium. 
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Results: The Aftermath of Experimentation 

Primary Results:  

The main culmination of the work can be seen in Tables 2, 3 and 4. In these tables, 

Punnet squares are created for all predicted genetic crosses. Our hypothesis was then tested using 

flylab with an artificial simulation of 10,000 flies. Particularly in table four, in each cross the 

genotypic ratio and actual numbers are present. Based on this information and knowledge 

whether the mutant trait is autosomal dominant, autosomal recessive, sex linked dominant or sex 

linked a phenotypic ration can be easily attributed to this data.  At the end of our experiment 

because of how the quantity of the X
2
 test statistic was and how much higher our p-value was to 

.05 or .01, assertion or adoption of our initial hypothesis, or null hypothesis, is correct as the 

result was not obtained due to chance.  

Wetlab Results: 

 The figures 1-12 were taken periodically throughout our experimentation and highlight 

distinguishing traits between male and female flies, as well as, certain Mendelian traits. Figure 

13 represents a flow chart we came up with that shows which biological pathways should be 

turned on in order for certain phenotypes to be expressed. Lastly Figure 13 displays the TLC of 

the different eye pigments on silica gels. Differences among the several pigments are indeed 

readily observed.  
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 Results - Figures 

 
   

 

 

Figure 1 and Figure 2 – Parental Flies: Illustrated in the figures above 

are the distinguishing characteristics used to differentiate between male 

and female flies. For example, female flies are characterized by their 

stripes, enlarged figure, and the unique appearance of their sex combs. 

Males on the other hand, are characterized by their thick band, smaller 

stature, and sex combs. 

 

 

 

 

Figure 2: Male Fly  Figure 1: Female Fly 
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Figures 3-6 highlight the various features of the flies of the F1 and F2 

Generations. These features are traits that are passed based on genetic 

crosses.  

Figure 3: Male Fly Sex Combs  Figure 4: Female Fly Close-up of the 

eye color phenotype 

Figure 5: Female Fly Close-up of the 

wing size 

Figure 6: Female Fly Close-up of the 

body color phenotype 
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Figure 7: Wild (Red) eyes Figure 8: Scarlet eyes 

Figure 9: Sepia eyes Figure 10: Rosy eyes 
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Figures 7-12 display the various types of phenotypes that can be 

produced by the whether or not the ommochrome and pteridine 

pathways are turned on or off. For example, when the ommochrome 

pathway is turned on the, flies have brown eyes. When the pteridine 

pathway is turned on the skies have scarlet eyes. However, when neither 

pathway is turned on, the flies have white eyes 

 

Figure 11: White eyes Figure 12: Brown eyes 
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Figure 13: Mechanism on how to determine eye pigmentation of fruit 

flies 

 

 

 

Figure 15: Thin Layer Chromatography of the Eye Pigments of 

Drosophila Melanogaster  
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Results - Tables 

Table 1: Comparison of Drosophila pigments to the Wildtype - White strain and 

brown strain lacked all pteridine pigments. The sepia strain, on the other hand, 

contained the yellow pigment but lacked the blue-violet pigment yet had more of 

the blue-green pigment. The scarlet strain had the same pigments as the wild 

strain. This table displays all this information when compared to the wild strain 

Strain Wild White Brown Sepia Scarlet Rosy 

Eye Color Red White Red Brown Red Red 

Yellow 

(G) 

No No No No No No 

Blue 

(faint; F) 

No No No No No No 

Blue-

Violet (E)  

No No No No No No 

Yellow 

(D) 

No No No Yes (+) No  No 

Blue-

Green (C) 

Yes No No Yes (+) Yes Yes 

Blue-

Violet (B) 

Yes No No No Yes No 

Orange 

(A) 

Yes No No Yes Yes Yes 

Increased none 0 0 2 0 0 

Missing none 3 3 1 0 1 
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Table 2: The F1 flies all had eye colors of scarlet and brown. The wings 

of all the F1 flies were wild.  Table 1 illustrates the different genotypic 

of a dihybrid cross [9, 3, 3, 1]. Using these crosses the phenotypes can 

also be addressed. There were 15 F1 flies. 

Table 2: Flies of the F1 Generation  

 

 

 

Table 3: Since the genotypes of all the parental flies are the same, all the 

flies also have the same phenotype.  Table 2, below, displays these 

results of the cross all resulting in the same genotype 

Table 3: Genotypes of Parental Flies 
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S = wild eyes 

s = brown eyes 

W = wild wings 

w = mutant wings 
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Table 4: Verification of initial hypothesis using Fly Lab and X
2
 Test 
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Discussion: Why did we get such results? 

Table 2, 3, 4 

Referring back to the hypothesis that was proposed in the introduction of this lab, I 

predicted that the male parents are wild type and have alleles for brown eyes and wild-type 

wings while the female parent also wild type and have traits for scarlet eyes and mutant wings. 

These predictions present in Tables 2 and 3 were proved to be accurate by results obtained from 

flylab Table 4.   

After the X
2
 test was performed a p-value of 0.2782 was obtained. Since the alpha value 

or level of significance that we took was .05 and since this P-value is above .05 we concluded 

that the P-value was not significant. Hence, the null hypothesis, or what we predicted should not 

be rejected – signifying that my hypothesis was most probably accurate. By performing a X
2
 test, 

typically used for two table categorical data, we are trying to illustrate quantitatively that the fact 

that what we predicted (via Mendelian crosses) and what we observed (via 

Flylab/experimentation) seemed concordant was not necessarily due to chance. Hence a p-value 

of .2782 in context to this experiment illustrates that there is a 27.82% chance that a result as 

extreme as our null hypothesis may be obtained and hence is a likely occurrence.  

Despite our high p-value, we most probably still had errors in our experiment that 

prevented the p-value from being an even higher probability. One very apparent source of error 

is our lack of gentility towards the fruit flies may have inadvertently killed some of them – 

human error.  Another error that could have developed is improperly distinguishing between the 

gender of the flies or characteristics such as their eye color. In addition when manually counting 

the flies, an experimenter can easily make a mistake. One possible way that the experiment could 

have been improved is if another model organism with traits that can more easily be told apart 
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was used for experimentation. Also perhaps with the assistance of a teaching assistant in certain 

parts of the lab dealing with distinguishing flies less error could have occurred. 

  Lastly if each individual experimenter conducted more than one trial and averaged his 

results, he would have a more accurate representation of Mendelian Genetics. 
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Questions: 

1) Why was it necessary for the females in the parental generation to be virgins? 

It is important for the females of the parental generation to be virgins because this assures the 

experimenter that all breeding/genetic crosses that are done are indeed from the parents of the 

most recent generation. If not, an offspring can be inadvertently seen as a parent during 

experimentation. 

2) Why was it necessary for the females in the F1 generation to be virgins when they were 

not mated? 

Our empirical data supports that all of the female flies of the F1 generation are heterozygous. If 

they mated then the desired offspring with the traits we predicted will not necessarily be 

produced as F2 offspring may inadvertently begin to be created.  

3) Why was it important to remove the F1 flies from your vial in week 2? 

F1 flies must be removed from the vial in week 2 so that correct type of F1 flies can be 

harvested.  If the F1 flies were not removed by week 2, then the F1 and F2 flies may 

inadvertently start mating – this would make the results erroneous  

4) Why was it important that both a cross and reciprocal cross was done? 

A reciprocal cross is to confirm a prediction. By simply doing a cross, the experimenter can 

incorrectly predict one particular type of inheritance pattern by purely looking at the phenotypic 
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results. A reciprocal cross makes it certain whether the role of the gender of the parent is 

important for the inheritance pattern and the correct genotypes of the parents can be a confirmed. 


