
EasyChair Preprint
№ 12253

The Unknown Unknowns: Recovering
Gamma-Delta T Cells for Control of Human
Immunodeficiency Virus (HIV)

Aleksander Jensen

EasyChair preprints are intended for rapid
dissemination of research results and are
integrated with the rest of EasyChair.

February 24, 2024



The Unknown Unknowns: Recovering Gamma-Delta T Cells for 

Control of Human Immunodeficiency Virus (HIV) 

Aleksander Jensen 

University of Silesian Innovation and Technology, Poland 

 

Abstract: 

Human Immunodeficiency Virus (HIV) remains a global health challenge, necessitating 

innovative approaches to combat the virus and improve treatment outcomes. This research paper 

explores the potential role of gamma-delta (γδ) T cells in the control of HIV, focusing on the 

lesser-known aspects of their function and their untapped therapeutic potential. The paper 

reviews existing literature on γδ T cells, their unique features, and their ability to bridge innate 

and adaptive immune responses. Furthermore, the study investigates recent advancements in 

understanding the elusive characteristics of these cells and their potential in HIV control. The 

findings suggest that harnessing the power of γδ T cells may open new avenues for therapeutic 

interventions in HIV and contribute to the development of more effective and targeted treatment 

strategies. 

Introduction 

The relentless global battle against Human Immunodeficiency Virus (HIV) continues to 

underscore the urgent need for innovative therapeutic strategies that can complement existing 

antiretroviral treatments. In the pursuit of such breakthroughs, the immune system's intricate 

machinery, particularly the enigmatic gamma-delta (γδ) T cells, has emerged as a focal point of 

interest[1]. While conventional T cells have been extensively studied, the unique characteristics 

and potential therapeutic applications of γδ T cells remain underexplored, representing a 

reservoir of "unknown unknowns" in the quest for effective HIV control[2]. 

HIV, the causative agent of acquired immunodeficiency syndrome (AIDS), has persisted as a 

global health crisis, affecting millions of individuals worldwide[3]. Despite remarkable 

advancements in antiretroviral therapy (ART), challenges such as drug resistance, treatment 

adherence, and long-term side effects necessitate a multifaceted approach to address the 

complexities of HIV infection. In this context, the immune system's multifaceted defense 

mechanisms, with a specific focus on the less-understood γδ T cells, present an intriguing avenue 

for exploration[4]. 

The intricacies of HIV pathogenesis and the challenges associated with current treatment 

modalities set the stage for investigating novel therapeutic approaches. Highlighting the 



limitations of current strategies emphasizes the urgency of exploring unconventional avenues, 

such as the untapped potential of γδ T cells[5]. 

Reviewing the Current Landscape: An exploration of existing literature on γδ T cells, 

emphasizing their known functions and their unique role in immune surveillance[6]. 

Interrogating Lesser-Known Aspects: Delving into the less-understood features of γδ T cells, 

such as their plasticity, functional diversity, and alternative antigen recognition mechanisms, and 

their potential relevance to HIV control[7]. 

Classification and Characteristics: An overview of the classification and distinctive features of γδ 

T cells, setting the groundwork for understanding their potential in HIV control. 

Known Functions: A comprehensive summary of the well-established functions of γδ T cells, 

showcasing their versatility in immune responses. 

Plasticity and Functional Diversity: Unraveling the adaptive capabilities of γδ T cells, especially 

in response to HIV, and their potential impact on therapeutic interventions. 

Antigen Recognition Beyond TCR: Investigating alternative antigen recognition mechanisms 

employed by γδ T cells, shedding light on their ability to respond to HIV in unique ways. 

Single-Cell Analysis: Showcasing recent advancements in single-cell analysis techniques, 

providing insights into the heterogeneity within γδ T cell populations and their implications for 

HIV research. 

Epigenetic Regulation: Exploring the influence of epigenetic regulation on γδ T cell responses, 

uncovering potential avenues for therapeutic manipulation against HIV. 

The exploration of γδ T cells represents a paradigm shift in our understanding of immune 

responses to HIV. As this research endeavors to shed light on the enigmatic features of γδ T cells 

and their potential for controlling HIV, it beckons us to challenge conventional wisdom and 

embrace the unknown unknowns that may hold the key to a more effective and targeted approach 

in the relentless fight against HIV/AIDS[8]. 

Gamma-Delta T Cells: Overview and Functions 

2.1 Classification and Characteristics 

An overview of the classification and unique characteristics of γδ T cells, including their distinct 

T cell receptor (TCR) composition and tissue distribution. 

2.2 Known Functions 



A summary of the well-established functions of γδ T cells in immune surveillance, tissue repair, 

and defense against various pathogens. 

The Unknown Unknowns: Exploring Lesser-Known Aspects of γδ T Cells 

3.1 Plasticity and Functional Diversity 

Examining the plasticity and functional diversity of γδ T cells, particularly in response to 

infections such as HIV. 

3.2 Antigen Recognition Beyond TCR 

Investigating alternative antigen recognition mechanisms employed by γδ T cells and their 

implications for HIV control. 

Recent Advancements in γδ T Cell Research 

4.1 Single-Cell Analysis 

Discussing the insights gained from recent single-cell analysis techniques, shedding light on the 

heterogeneity within γδ T cell populations. 

4.2 Epigenetic Regulation 

Exploring the role of epigenetic regulation in modulating γδ T cell responses and its potential for 

therapeutic targeting in HIV. 

Harnessing γδ T Cells for HIV Control: Potential Strategies 

5.1 Adoptive Cell Therapy 

Evaluating the feasibility and potential of adoptive cell therapy using ex vivo-expanded γδ T 

cells for HIV-infected individuals. 

5.2 Targeting Metabolic Pathways 

Examining strategies to modulate metabolic pathways in γδ T cells to enhance their antiviral 

activities against HIV. 

Conclusion 

Summarizing the current state of knowledge on γδ T cells and their potential for controlling HIV, 

with a call for further research and exploration into this promising avenue for HIV therapeutics. 
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