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Abstract: 
Hair waste, collected regularly by every person is an abundant waste product that graces 
every person at all times. This research proposes the development of a genetically modified 
organism (GMO) utilizing genes from fungi to digest human hair. Since human hair is majorly 
made up of keratin, the fallen hair can be broken down in a way to utilize the nutrients and 
form a symbiotic relationship. The objective is explore a sustainable solution for waste 
management and solution to every long haired person’s nightmare while propagating a 
culture of organisms that can do things.  

Introduction: 
      - Hair Waste Challenge: Hair waste, a byproduct of various industries and personal 
grooming, contributes to environmental pollution. 
     - Is found in every corner of the room and washroom. 
   - Objective: 
      - Sustainable Solution: Introduce the goal of creating a GMO capable of digesting 
human hair. 
Literature Review: 
   - Overview of GMOs: 
      - Genetic Modification Basics: Genetically Modified Organisms (GMOs) are living 
organisms whose genetic material has been altered through genetic engineering techniques, 
involving the manipulation of DNA. These modifications result in organisms with desired 
traits or characteristics that may not have been achieved through traditional breeding 
methods. GMOs have diverse applications across agriculture, medicine, industry, and 
environmental conservation. In agriculture, crops are genetically modified for improved 
resistance to pests, diseases, and environmental conditions. In medicine, GMOs are used to 
produce pharmaceuticals and contribute to gene therapy. Industries benefit from GMOs in 
enzyme production and bioremediation processes, while environmental applications include 
pest control and conservation efforts. Despite their potential benefits, the development and 
use of GMOs raise ethical concerns and require careful consideration of environmental 
impact. 
   - Fungal Genes and Digestive Capabilities: 
      - Fungal Enzymes: Research on fungal genes with digestive capabilities has unveiled 
promising insights into their potential for breaking down complex materials, such as human 



hair. Fungi, known for their enzymatic diversity, produce enzymes that efficiently break down 
various organic compounds. Specific enzymes, like proteases and keratinases, exhibit the 
ability to hydrolyze proteins found in human hair. 

Studies have identified fungal species, including Trichophyton and Microsporum, as prolific 
producers of keratinolytic enzymes. These enzymes play a crucial role in breaking down 
keratin, the main protein component of hair, nails, and other epidermal structures. Research 
has delved into the molecular mechanisms of these enzymes, understanding how they act 
on the intricate structure of keratin and facilitate its degradation into simpler, soluble 
compounds. 

Moreover, genetic studies have explored the isolation and characterization of key genes 
responsible for encoding keratinolytic enzymes in fungi. Understanding the genetic basis of 
these capabilities enables the targeted transfer of such genes to other organisms, forming 
the foundation for developing a genetically modified organism (GMO) capable of efficiently 
digesting human hair. 

While the research provides a solid foundation, further investigations are needed to optimize 
and tailor these genetic components for effective integration into a host organism. This 
exploration of fungal genes not only contributes to waste management solutions but also 
underscores the potential of genetic modification in addressing specific environmental 
challenges. 
    
Methodology: 
   - Gene Selection 
   - Genetic Modification Techniques 
      - CRISPR-Cas9 
   - Host Organism Selection 
      - Yeast (Saccharomyces cerevisiae, for example): 
	 Advantages: 
	 •	 Eukaryotic organism with cellular complexity closer to fungi. 
	 •	 Well-suited for expressing and processing eukaryotic genes. 
	 •	 Scalable for industrial applications. 
	 Considerations: 
	 •	 Growth rate might be slower compared to bacteria. 
	 •	 Some yeast strains have well-characterized safety records. 



Conclusion: 

Exploration of fungal genes, particularly those exhibiting digestive capabilities like 
keratinases, has laid the groundwork for leveraging these natural enzymatic processes. The 
identified fungal species, Trichophyton and Microsporum, serve as promising candidates for 
producing keratinolytic enzymes, offering a scientific basis for the subsequent genetic 
modifications. The proposed methodology, involving gene selection and CRISPR-Cas9 
technology, aligns with cutting-edge genetic engineering techniques. 

The selection of yeast, specifically Saccharomyces cerevisiae, as the host organism is well-
justified, considering its eukaryotic nature and scalability for industrial applications. The 
advantages of yeast in expressing and processing eukaryotic genes, along with its 
compatibility with fungal genetic material, outweigh potential growth rate limitations.  

In conclusion, the proposed research on developing a genetically modified organism (GMO) 
for the digestion of human hair represents a novel and innovative approach to addressing 
the pervasive challenge of waste. The project's objective of creating a genetically modified 
organism utilizing fungal genes, underscores the potential for sustainable waste 
management solutions.  


