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Introduction 

 

In recent years, companies like 23andMe and Ancestry which allow customers to submit 

DNA samples for analysis have contributed to the massive amounts of genomic data available to 

researchers. What once was difficult data to obtain has now been commodified as consumers 

willingly give up their DNA destined to be sold to other companies (Pandya, 2019). The ever-

increasing stores of DNA data have the potential to revolutionize the field of biomedicine as this 

influx of information coincides with a boom in the development of machine learning algorithms. 

The DNA data analysis made possible by these developments in computer science may possess 

key answers for the treatment of both genetic diseases and cancer.  

Various contemporary research projects are in progress which implement machine 

learning algorithms to predict gene expression based on histone modifications. The goal of such 

research projects is to generate efficient, accurate models for biomedical researchers to further 

their work with histones and gene expression. One particular research project in this subject 

involves the implementation of a Convolutional Neural Network (CNN) as a predictive model 

for gene expression. I have the privilege of participating in this research project as a code 

developer. My role will initially involve learning about the file types and data manipulation 

tactics employed in bioinformatics. Once I have amassed enough knowledge, I will begin 

improving the current program to ensure it may be utilized effectively by research scientists. 

Beyond these technical responsibilities, as a computer scientist with a concentration in 

bioinformatics, it is imperative I have a deep understanding of the structures that make work in 

this field possible. Specifically, knowledge of where the data being handled comes from and who 

stands to benefit from the models constructed is crucial. In this paper, I will analyze the 



blossoming relationships between DNA testing companies and pharmaceutical companies as 

human genes are commercialized.  

 

Deep Learning for Predicting Gene Expression from Histone Modifications 

 

The DeepChrome program to predict gene expression based on histone modifications was 

first developed by Ritambhara Singh, Jack Lanchantin, Gabriel Robins, and Yanjun Qi and was 

published by the Oxford University Press (Singh et.al., 2016). In order to situate the significance 

of this research in the field of biomedicine, a short explanation of the role of histones in gene 

regulation is necessary. Histone proteins hold strands of DNA together. These proteins are prone 

to a chemical process known as methylation which may lead to changes in spatial arrangement, 

and consequently changes in binding and gene regulation. These modifications can be 

detrimental to transcription pathways and are sometimes associated with the proliferation of 

cancerous cells. What is particularly interesting about these types of gene modifications is that 

unlike mutations they may be reversible. Discovering how to predict histone modifications on 

gene expression may open the door for developing new techniques to treat certain types of 

cancer by reversing adverse histone modifications (Neganova et.al., 2020). 

The pursuit of deep learning algorithms with the ability to predict the effects of non-

coding variants of genes is anything but novel. In the past, researchers have implemented 

algorithms such as Support Vector Machines (SVM) (Cheng et.al., 2011). Others made use of a 

Random Forest algorithm to produce predictive models for histone activity (Dong et.al., 2012). 

The researchers in the study cited earlier took a different approach and made use of 



Convolutional Neural Networks (CNNs) to develop their model. Through testing, the researchers 

found their predictive model performed better than the previously tested models and provided a 

more optimized program to analyze the data (Singh et.al., 2016). 

For the most part, the program has been fully developed already to analyze histone data. 

However, the program lacks some sophistication and is highly disorganized and difficult to 

follow. The current tasks of the research team led by Yanjun Qi involve refining the 

DeepChrome program with the intention of creating a system useful to other researchers. To 

achieve this goal the program currently exists as a GitHub repository, so public users may clone 

and edit on their own. This allows for outside groups to assess and test the code and make 

suggestions for improvements. The team has set out a plan for each of the undergraduate 

researchers involved in the project to analyze the program by testing it and reading through the 

code individually before adjustments are made to it based on conclusions the group draws after 

individual research.   

As a member of this research team, my responsibilities will include reformatting and 

developing the program in ways that make it more readable, accessible, and improve its 

performance. Debugging portions of the program is also a crucial task. Considering the general 

complexity of biological concepts the program depends, the size of the datasets, and the 

complexity of the code itself, I must first master usage of the bioinformatics file types and gain 

an understanding of how the program works. FASTQ files are files that store a biological 

sequence and corresponding values associated with that sequence in a text-based format. They 

are just one of many file formats I will need to familiarize myself with for this project. The 

majority of the fall semester in 2021 will consist of educating myself on all the material 

necessary to modify the program. This may also include adding docstrings to the code to help 



guide other developers through complicated functions or methods. In the spring semester of 

2022, I will contribute to the project by researching ways to improve the deep learning model by 

comparing DeepChrome to other machine learning models which incorporate CNNs. 

Additionally, I will be making changes to the existing code to improve its overall performance 

and usability based on results of testing metrics I will generate by collaborating with my 

capstone project leader Dr. Yanjun Qi. 

Eventually the model generated will be efficient and accurate enough to be incorporated 

into the methodology of biomedical research groups.  

  

The Ethical Ramifications of the Commodification of DNA 

 

Henrietta Lacks was diagnosed with cervical cancer and sample cells were taken from her 

cervix during a routine examination. These cells were studied and her DNA was sequenced 

without her knowledge. There was something unique about her cells which enabled them to grow 

and replicate in a culture outside the body. This phenomenon had not been witnessed prior to the 

study of cells that came to be known as “HeLa cells”, making them of particular interest for 

researchers. Her cells were widely distributed for study without her consent and in 2013 her 

DNA was posted publicly. Her family continued to live in poverty, experienced low access to  

healthcare, and were never able to receive financial benefits for the contributions of HeLa cells 

to modern science (Skloot, 2010). The exceptional case of Henrietta Lacks serves as the jumping 

off point for the discussion of equity in the use of human biospecimens in research (Beskow, 

2016). Such a discussion is timely because as DNA data being collected by genetic sequencing 

companies increases so too does the potential for the abuse of power seen in the Henrietta Lacks 



case occurring on a mass scale. Through the lens of sociotechnical systems with a focus on 

techno politics, I will analyze the collaboration of DNA testing companies and pharmaceutical 

companies as DNA has become an increasingly powerful commodity in U.S. markets. Where 

does the individual’s right to reap the benefits of research conducted using their DNA fall in the 

for-profit business model?  

Shobita Parthasarathy’s extensive work with patents explores the way patents and 

biotechnologies coalesce.  Parthasarathy’s Patent Politics: Life Forms, Markets, and the Public 

Interest in the United States and Europe employs a technopolitical framework to analyze the 

influence of patent systems in the United States and Europe on their respective markets in 

biotechnology. She contends current U.S. court rulings have favored the patent system for altered 

(“not natural”) genes which in turn has complicated the fight for legal rights surrounding genetic 

data initiated by the ACLU and other institutions (Parthasarathy, 2017). Rather than having a 

unilateral policy preventing what are essentially monopolies over biospecimens for research, 

agencies created to protect the populace must go through legislative means instead. This is no 

small feat as regulatory legislation may take years to be created and even longer to get the 

necessary support to be passed. The rulings accentuate a power dynamic in which access to 

resources for research are concentrated in already powerful establishments. Parthasarathy’s work 

has guided my own work in examining DNA data’s fate through the technopolitical structures 

that govern genetic research.  

Identification of the key players acting in the human genome market in the United States 

is the first step in assessing the destiny of consumers and their DNA. The premise for this 

paper’s analysis rests on the notion that pharmaceutical companies are currently purchasing 

DNA data from private companies that offer genome sequencing services. The growing 

http://www.press.uchicago.edu/ucp/books/book/chicago/P/bo25338584.html
http://www.press.uchicago.edu/ucp/books/book/chicago/P/bo25338584.html


allegiances between DNA data collectors and the pharmaceutical companies that bid on them can 

be visualized in the graphic of Figure 1 (Roland, 2019). 

 

Figure 1. Selected genetic databases and their industry partners. 

 

The partnerships are a natural progression as companies with stores of consumer DNA data want 

a way to profit off of the DNA data they collect while pharmaceutical companies are compelled 

to purchase DNA data for drug research. The general dynamics of these partnerships and their 

technopolitical origins can be traced back to neoliberalism and its impact on biotechnology in the 

United States. Neoliberalism is defined as a political approach with an emphasis on the 

deregulation and minimization of governmental bodies that allow for a partially free market 

system to take place. Neoliberalism, as the dominant political ideology in the U.S., has resulted 

in a dynamic wherein the government prioritizes the interests of the biotechnical private sector in 

lieu of communities. The United States’ techno-positive culture and desire for global prestige 

only stands to exacerbate this phenomenon (Meghani, 2017). Consequently, these types of 



alliances between corporations that share consumer data are not prohibited and inherently favor 

corporate incentives over individuals.  

Pharmaceutical companies, like practically all private firms, are entities whose main 

incentive is increasing the profit margin. This calls into question the altruism of their research 

efforts surrounding the human genome. In the research being conducted, should profit incentives 

take precedence over universally beneficial outcomes? 

In order to conceptualize what is currently at stake in the presiding sociotechnical system 

of the United States consider the following scenario: 

 John decides to submit his DNA to be sequenced by Company A out of sheer curiosity. 

Company A then proceeds to sell his DNA in a dataset to a pharmaceutical company, Company 

B. In their research procedure, Company B makes a slight modification to John’s DNA that 

enables them to find a viable gene therapy method in the treatment of cancer. Company B may 

patent and profit millions off of a slight change made to John’s DNA. Meanwhile John gets his 

sequencing results back, discovering he is destined to get cancer. John may never know how 

influential his DNA has been and may pay hundreds of thousands of dollars on a treatment that 

only exists because of his miraculous DNA. The practices of both Company A and Company B 

are particularly exploitative and should be concerning to everyone, not just those who willingly 

decide to submit their DNA to private entities.  

Considering current trends, individuals who submit their DNA to a company 

collaborating with a pharmaceutical company are more likely to be unbeknownst to any usage of 

their DNA, than they are to receiving any direct benefit for their contributions. Ultimately, the 



search for ways to produce genetically based knowledge that is collectively beneficial without 

being extractive must be pursued.  

  

Next Steps 

Looking ahead at the months leading up to graduation, the table below details some of the 

objectives I hope to have accomplished by the end of my undergraduate career.   

 Capstone Research STS Topic 

November 2021 

• Increase familiarity with 

bioinformatics file format 

 

• Add docstrings to the 

DeepChrome program to 

aid others (and myself) in 

following code’s functions 

 

• Turn in the final prospectus 

paper 

 

• Receive feedback on the final 

prospectus and get signatures 

December 2021 

• Present what I’ve learned 

over the past semester to 

the capstone advisor to 

create a plan for the spring 

semester  

 

• Present to my STS course 

peers on my STS topic and 

research 

January 2021 

• Begin coursework in 

biological computing to 

improve my skills for the 

Capstone project 

 

• Contact Shobita Parthasarathy 

for a short interview to get an 

expert’s perspective on DNA 

research in the hands of 

pharmaceutical companies 

February 2021 
 

• Research gene patenting and 

corporate ties globally 

• Research U.S. healthcare 

system as a player in 



sociotechnical system for 

genetics market 

April 2021 

• Present an overview of my 

contributions to the 

DeepChrome project 

 

• Turn in the STS portfolio 

 The nature of my capstone research is somewhat open-ended and will be dependent on 

how my advisor and I decide to proceed at the end of this semester. I have provided as much 

detail as is possible at the moment. All in all, I am hoping I can contribute a significant amount 

of work to the project that will enable the program’s usage on a broader scale.  
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