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Abstract 

Autism Spectrum Disorder (ASD) aHects the behaviors, communications, and social 

abilities of millions of people globally. Recently, music therapy has become a non-invasive 

treatment for individuals with ASD; however, music therapy often uses classical music as 

the genre of music during therapy sessions, and little is known about the eHects of diHerent 

music genres on ASD-associated behaviors. This study uses Drosophila to investigate the 

impacts of music genres on both wild-type and ASD-induced Drosophila. Using 

standardized Drosophila behavioral assays, it is predicted that ASD-modeled Drosophila 

exposed to genres such as pop, heavy metal, or rap will exhibit greater improvements in 

locomotion, social interaction, and sensory response than those exposed to classical 

music. Ultimately, this research hopes to advance the knowledge of the relationship 

between music and ASD-like behaviors and address the need for eHective interventions for 

individuals with ASD.  

 Keywords: Autism Spectrum Disorder (ASD), music therapy, behavior, music genre, 

Drosophila, behavioral assays 
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The Impact Music Genres Play on the Behavioral Responses of Drosophila 
Melanogaster 

Autism Spectrum Disorder (ASD) is a developmental disorder that aHects a wide 

range of behavioral and communicative abilities in humans; this includes diHiculty in 

communicating and interacting with others, restricted interests, and repetitive behaviors 

that aHect the daily lives of autistic individuals. Common social inability signs of ASD 

include inconsistent eye contact, unusual tone of voice, inability to adjust to social or 

verbal cues, and ignoring others (National Institute of Mental Health, 2024). While the 

cause of ASD remains unknown due to the complex nature of this disorder, this has 

prompted scientists to explore diHerent therapeutic approaches to improve the quality of 

life for individuals on the ASD spectrum.  

One form of treatment has been music therapy. Music therapy involves the use of 

music as a therapeutic intervention to address the behavioral and social symptoms of ASD 

individuals (Applewhite et al., 2022).  Music may be a more accessible way of interacting 

since a musical message does not have to be conveyed verbally, and therapy could be 

enacted in any comfortable environment for the ASD individual (Pater et al., 2022). 

However, current music therapy practices only use classical music as a treatment option 

for autistic individuals. The lack of diverse genres used in therapy may limit the outcomes 

of music therapy (Fu et al., 2023). This project aims to study the behavioral responses 

Drosophila exhibit when listening to diHerent genres, such as pop and classical. The use of 

multiple genres of music within the same study allows for a clearer understanding of how 
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each genre of music aHects autistic individuals. Using 

behavioral assays (Figure 1), the study could record the 

behavioral responses of Drosophila while listening to 

music, and the behaviors after listening to music. The 

research could also lead to personalized music therapy 

instead of following the common classical music bias. The study could also show how 

specific genres of music uniquely impact ASD-induced Drosophila’s behavioral responses. 

These results could be generalized to the human population for further research and study.  

Drosophila was used in this study as a model organism since 75 percent of human 

disease-causing gene mutations have Drosophila homologues. Drosophila also share 

similar neural pathways as humans (Ueoka et al., 2019; Greenspan, 2012). Utilizing 

Drosophila as a model organism, this study is manageable and replicable, which could lay 

the groundwork for future Drosophila research projects.  

Section II: Specific Aims 

This proposal’s objective is to examine the benefits of diHerent music genres on the 

behavior of Drosophila genetically modified to exhibit traits similar to that of humans with 

ASD.   

The long-term goal is to study the eHect music has on the behaviors of ASD-

Drosophila, where it is expected that ASD-induced Drosophila exposed to music genres 

other than classical will show a greater positive behavioral change than those exposed to 

classical music. This hypothesis is based on the idea that there is a strong correlation 



The impact music genres play on the behavioral responses of Drosophila melanogaster       Qiu 5 

between music and emotion (Ahmad & Rana, 2015; Haering, 2018). Music has been shown 

to positively impact children with ASD in emotional regulation and social connection 

(Ferreri & Verga, 2016). The auditory stimuli could aHect the behavioral aspects of ASD-

induced Drosophila, potentially providing diHerent therapeutic benefits. The rationale is 

that investigating the relationship between music and ASD behaviors will provide insight 

into the auditory stimuli that can influence those behaviors. This study can provide a way to 

identify what types of music genres can modify behaviors associated with ASD and to what 

degree. The work we propose here will use behavioral assays such as locomotion tracking 

and social clustering analysis to quantify changes in the social behaviors of both wild-type 

and ASD-induced Drosophila (Neckameyer & Bhatt, 2016). 

Specific Aim #1: Examine the behaviors of wild-type Drosophila and ASD-

modeled Drosophila  

Specific Aim #2: Identify how diHerent music genres can diHerently aHect the 

behaviors of wild-type Drosophila and ASD-modeled Drosophila. 

The expected outcome of this work is an overarching understanding of how diHerent 

genres of music can influence ASD-like behaviors in Drosophila. Through behavioral 

assays, the study will observe how Drosophila responds to diHerent genres of music, and 

this could lead to inferences about how certain types of sound might influence behaviors 

seen in human individuals with ASD.  

Section III: Project Goals and Methodology 

Relevance/Significance 
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If the study could identify specific genres of music that produce a more positive 

behavioral change in the genetically modified Drosophila, it could suggest that similar 

music genres might have similar therapeutic potential for humans with autism (Simpson et 

al., 2013). The finding could allow for personalized therapy treatments that could prove 

more eHective than standardized music therapy. 

Innovation 

  Common music therapy uses classical music as the auditory stimuli, but there are 

few studies that have used diHerent genres of music (Pauwels et al., 2014). The 

combination of using model organism experimentation, music therapy exploration, and a 

focus on ASD is also rarely seen in behavioral sciences. Unlike previous studies that focus 

on the use of classical music in music therapy, this study analyzes the eHects of diHerent 

frequencies on the behaviors of ASD-modeled Drosophila.  

Methodology 

Two experimental groups will be used: wild-type Drosophila and ASD-modeled 

Drosophila. Behavioral traits will be measured by standard Drosophila behavioral assays 

(Simon et al., 2012). Baseline data will be collected before the wild-type and ASD-modeled 

Drosophila are exposed to any music. Then, Drosophila will be placed in chambers 

equipped with small speakers to play music at consistent volume and frequency (50–70 

dB) for one hour a day over five consecutive days. Then, each experimental group will be 

randomly divided and exposed to randomly selected music genres. After music exposure, 
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the same Drosophila behavioral assays will be used to identify any changes from the 

baseline data.  

Specific Aim #1: Determine the behaviors of wild-type Drosophila and ASD-modeled 

Drosophila.  

Justification and Feasibility. This aim is justified because it establishes the basic 

behavioral traits of wild-type Drosophila, which allows the researcher to compare the 

impact of music interventions on wild-type Drosophila, and identify measurable 

parameters to evaluate the eHectiveness of music therapy on Drosophila. Using wild-type 

Drosophila also ensures the social assay model functions as intended, providing a reliable 

foundation for future trials that use this assay to assess the behaviors of Drosophila are 

accurate (Ueoka et al.,2019).  

Summary of Preliminary Data.  

The study ran two trials to gather data for the behaviors of wild-type Drosophila. 

Both trials had a sample size of 25 (n=25). Multiple human 

errors occurred at the beginning of trial one, which led to the 

decision to run a second trial. The group of wild-type Drosophila 

was chilled in a test tube and then put into the behavioral assay. 

After ten minutes of thawing, data collection began. Pictures 

were taken on an iPad in 5-minute intervals to record the 

behaviors of wild-type Drosophila (Figure 2). A data table of 

observations was also made alongside data collection (See 
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Appendix 1). The researcher recorded any small movements the Drosophila made during 

the 30 minutes on the data table, ensuring that all movement was being recorded. Some 

notable observations included signs of chasing, clustering, and grooming. The trial to run 

ASD-induced Drosophila has not been conducted. 

Expected Outcomes. There are two expected overall outcomes of this aim. The first 

is to ensure the behavioral assay functions the way it should. The second is to observe the 

wild-type Drosophila and ensure they display typical behavioral patterns such as 

locomotion and social interactions. 

Potential Pitfalls and Alternative Strategies. Errors could also be avoided when setting 

up the behavioral assay. While conducting Trial 1, the researcher smushed a Drosophila 

while closing the behavioral assay (Figure 3B). Lastly, when knocking the assay against the 

table to move the flies to the bottom of the assay, the bottom board of the assay came 

loose and created a gap in the behavioral assay 

(Figure 3A, 3C). An alternative solution would be 

to immediately knock the Drosophila to the 

bottom of the assay as soon as they were put in. 

Therefore, the Drosophila would thaw already at 

the bottom instead of knocking them to the bottom later.  

Specific Aim #2: Identify how diHerent frequencies can aHect the behaviors of wild-type 

Drosophila and ASD-modeled Drosophila. 
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Justification and Feasibility. This aim builds upon existing research that music 

therapy is a beneficial treatment for autistic behaviors in humans  (Geretsegger et al., 2014) 

but addresses a gap in understanding the specific eHects of diverse music genres on those 

behaviors. Using Drosophila as the model organism, these behaviors are easily replicable. 

This aim is also feasible as it uses existing behavioral assays for Drosophila and has a 

relatively easy procedure.  

Summary of Preliminary Data. 

The researcher is currently gathering data and will revise this section once data is 

collected. However, a table of observations was created as the Drosophila were being 

exposed to the diHerent genres of music (Figure 4). This captured initial Drosophila 

reactions to the two music genres. Notable behavior diHerences were captured. 

  

Expected Outcomes. It is expected that ASD-modeled Drosophila will exhibit 

diHerent behaviors after listening to its genre of music and determine the benefits of music 

genres on ASD-modeled Drosophila. In turn, the results could hopefully be generalized to 

the behaviors of human individuals with ASD. Then, this data could be used to improve 
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music therapy for a variety of conditions. Once data is collected, the researcher will revise 

and edit this section to make more appropriate claims.  

Potential Pitfalls and Alternative Strategies. External factors such as light source 

and sound emitted by others in the lab could be a source of error. An alternative strategy 

would be to run the experiment when there are few to no people in the lab and keep a single 

light source shining above the assay to reduce the variation in the light source. The human 

errors mentioned in Aim #1 could also be sources of error for Aim #2.  

Section V: Ethical Considerations 

This study adheres to the ethical standards of research by treating Drosophila under 

humane conditions. Drosophila will be maintained in optimal conditions and exposed to 

music calibrated to avoid stress. The research hopes to contribute to non-invasive 

therapeutic strategies for ASD, aiming to advance human well-being.  

Section VI: Timeline 

https://docs.google.com/spreadsheets/d/1i87g4rfo63rc1rvvGY4_77XiGdNfeUobb261kQKR
Et4/edit?gid=1250150457#gid=1250150457 

 
Section VII: Appendix 

Appendix 1a        Appendix 1b  

         

https://docs.google.com/spreadsheets/d/1i87g4rfo63rc1rvvGY4_77XiGdNfeUobb261kQKREt4/edit?gid=1250150457#gid=1250150457
https://docs.google.com/spreadsheets/d/1i87g4rfo63rc1rvvGY4_77XiGdNfeUobb261kQKREt4/edit?gid=1250150457#gid=1250150457
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