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Abstract 

The BLT (bone marrow, liver, thymus) humanized mouse model has emerged as a valuable and 

indispensable tool for exploring the interactions between human gamma delta (γδ) T cells and 

Human Immunodeficiency Virus (HIV) within an in vivo environment. This research paper 

provides a comprehensive review of the current state of knowledge concerning the BLT 

humanized mouse model, with a specific emphasis on its efficacy in deciphering the intricate 

dynamics between γδ T cells and HIV. The paper delves into the construction of the BLT model, 

outlines its advantages and limitations, and highlights the pivotal insights it has contributed to 

understanding the interplay between γδ T cells and HIV pathogenesis. 

Introduction 

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

continuous efforts to comprehend the intricacies of its pathogenesis and develop effective 

therapeutic interventions[1]. Central to the immune response against HIV are gamma delta (γδ) T 

cells, a distinctive subset of T lymphocytes known for their unconventional antigen recognition 

and immune surveillance functions. However, elucidating the complex interactions between γδ T 

cells and HIV in an in vivo humanized setting has proven to be a formidable task[2]. 

Traditional in vitro studies have provided valuable insights into γδ T cell responses against HIV, 

but they often fall short of capturing the full spectrum of the human immune system's intricacies. 

The quest for a more holistic understanding has led to the development of humanized mouse 

models, among which the Bone Marrow, Liver, Thymus (BLT) model stands out as a particularly 

promising platform[3]. 

The BLT humanized mouse model involves the engraftment of human hematopoietic stem cells, 

liver, and thymus tissues into immunodeficient mice, resulting in a chimeric mouse with a 

functional human immune system[4]. This unique model has opened new avenues for 

investigating the interplay between human γδ T cells and HIV in a more physiologically relevant 

environment[5]. 

This research paper aims to provide a comprehensive overview of the BLT humanized mouse 

model, emphasizing its significance as a tool for unraveling the complex dynamics between 

human γδ T cells and HIV in vivo[6]. We will delve into the construction of the BLT model, 

discussing its advantages and limitations, and explore the pivotal insights it has offered into the 



functional characteristics of γδ T cells during HIV infection[7]. Through a thorough examination 

of current literature and research findings, this paper seeks to contribute to the growing body of 

knowledge surrounding the role of γδ T cells in HIV pathogenesis, with implications for the 

development of novel therapeutic strategies[8]. 

Methods: 

Construction of the BLT Humanized Mouse Model: 

Review of the techniques involved in the construction of the BLT model, including human 

hematopoietic stem cell transplantation and the engraftment of human tissues. 

Advantages and Limitations of the BLT Model: 

An assessment of the strengths and weaknesses of the BLT model in comparison to other 

humanized mouse models, highlighting its ability to recapitulate human immune responses. 

Insights into Human γδ T Cell-HIV Interactions: 

Comprehensive exploration of the research findings derived from the BLT model, elucidating the 

role of γδ T cells in HIV infection, replication, and the modulation of immune responses. 

Results and Discussion: 

Functional Characteristics of Human γδ T Cells in the BLT Model: 

Examination of the phenotypic and functional features of γδ T cells within the BLT model, 

including cytokine production, cytotoxicity, and antigen recognition. 

Impact of γδ T Cells on HIV Replication: 

Investigation of how γδ T cells influence HIV replication dynamics in the BLT model, shedding 

light on potential therapeutic targets. 

Immune Responses and Modulation by γδ T Cells: 

Discussion on how γδ T cells in the BLT model contribute to the modulation of broader immune 

responses during HIV infection. 

Conclusion 

The BLT humanized mouse model serves as a powerful tool for dissecting the complex 

interactions between human γδ T cells and HIV in vivo. By recapitulating aspects of the human 

immune system, this model offers unique insights into the role of γδ T cells in HIV pathogenesis. 

Continued research utilizing the BLT model is essential for advancing our understanding of these 

interactions and identifying novel therapeutic interventions against HIV. 
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