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Comparing expression of Myc between Drosophila genotypes of hybrid dysgenic 

offspring at the larval stage
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Studying Transposable Elements 

• Transposable elements (TEs) are mobile genetic sequences that parasitize genomes by using the host’s cellular machinery to replicate themselves and alter the host cell’s genetic identity.

• TEs guarantee their transmission to offspring by replicating their germline cells.

• Studying TEs are important in genetic research as it provides a better understanding of genetic evolution and how organisms tolerate or repress TEs.

• Hybrid dysgenesis is a sterility syndrome that occurs in Drosophila melanogaster that results in transposition of the P-element, causing loss of germline cells and ovarian atrophy in females. 

• This event is used to uncover genetic factors that influence cellular response to TEs and the host’s ability to tolerate the genotoxic effects and keep their germ cells.

The importance of Myc and brat

• The protein Myc is an important determinant of whether the primordial germ cells are lost in hybrid dysgenic Drosophila.

• Myc is implicated in the response of these stem cells to P-element mobilization.

• An upstream regulator of Myc is a gene known as brat, which has two different natural alleles.

• The two alleles vary with respect to the loss of germline cells during dysgenesis, making one “tolerant” and the other “sensitive” to the TE. 

• Since brat alleles differ in their tolerance to dysgenesis, brat can determine tolerance in Myc. 

Hypothesis: We propose to determine if these two alleles differ in their regulation of Myc and believe that the allele that is more tolerant of P-element transposition has higher Myc expression levels. 

Figure 1. Percentage of ovarian atrophy in different genotypes in Drosophila melanogaster. 

The percentage of ovarian atrophy in F1 offspring is lower in tolerant strains than in sensitive strains. The control reciprocal crosses 

produced F1 offspring that were fertile.

Malone, Colin & Lehmann, Ruth & Teixeira, Felipe. (2015). 

The Myc expression levels in the ovaries of larvae that were produced by a cross bearing P-element males and sensitive or tolerant 

females were inconclusive. The dysgenesis was too severe, causing few germline cells to be produced. Therefore, in order to make

dysgenesis less severe and able to study Myc expression, we are proposing a follow up experiment where we study dysgenesis in

a different setting.
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♀ carrying the tolerant or 
sensitive brat allele

♂ carrying P-element 

• The F1 female offspring 

produced were assayed for 

ovarian atrophy, in order to 

confirm that the TE was passed 

and that there is a difference in 

atrophy between the two alleles.

• 3rd instar larvae produced from 

both crosses are reared.

• The fat body containing the 

ovaries are dissected out.

• The larval fat bodies are fixed 

and stained with a Myc 

antibody and VASA antibody. 

• The ovaries are mounted onto 

the microscope slide using 

Vectashield mounting media 

with DAPI. 

• The slides are visualized on a 

confocal microscope.

• Myc, VASA, and DAPI 

expression can be observed.

Figure 2.  Wild-type larval ovaries. 

Wild-type larvae was dissected and stained with the antibodies DAPI (blue), VASA (green), and HUTS (purple). (A) The first ovary found depicts 

positive expression for the antibodies. The surrounding fat body shows to have VASA staining, as well/ (B) The second ovary found  successfully 

stained for the three antibodies. DAPI stains for nuclei, VASA stains for germline cells, and HUTS stains for spectrosomes.  
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Figure 3. Dysgenic larval fat bodies in different genotypes.

Larval fat bodies of both genotypes were dissected and stained with anti-Myc (red), anti-VASA (green), and 

DAPI (blue). (A) A sensitive larval fat body that had undergone dysgenesis was observed to be degraded. (B) 

The tolerant strain fat body was also found degraded. The dysgenesis appears to damage the larval fat bodies. 

Figure 4. Sensitive strain larval ovary.

The sensitive strain larvae was able to have an ovary dissected and was stained with anti-Myc (red), 

anti-VASA (green), and DAPI (blue). The ovary does not have germline cells, so Myc expression is 

not observable here. 


