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Speech Topic and Abstract 

Title: 
The application of multi-omics in medical research 

Abstract: 
Recent advances across diverse branches of medical research, especially in oncology and 
infectious disease control, underscore the transformative potential of multi-omics and single-
cell technologies. Despite considerable progress in cancer therapeutics, mortality rates 
associated with various cancers continue to present significant clinical challenges, 
emphasizing the urgent need for more personalized and efficacious therapeutic strategies. 
Innovations such as immune checkpoint-related therapies have demonstrated substantial 
promise by effectively modulating immune system activity to combat malignancies. 
Concurrently, the application of high-throughput sequencing has illuminated the profound 
heterogeneity of tumors, reinforcing the imperative for novel target identification and the 
adoption of precision medicine approaches. Single-cell RNA sequencing (scRNA-seq) and 
associated technologies have become indispensable in exploring cellular composition and 
intra-tumor heterogeneity within the tumor microenvironment (TME). These methodologies 
afford a detailed view of cellular dynamics and interactions, which are pivotal for advancing 
the precision of cancer diagnostics and the development of targeted therapies. in the context 
of cancer research, the repurposing of nitric oxide-donating drugs, traditionally utilized for 
cardiovascular diseases, has been explored for cancer therapy through immune modulation. 
Experiments in immunocompetent mouse models have demonstrated that these drugs 
significantly inhibit tumor growth by modulating immune responses, notably enhancing the 
activity of CD8+ T cells and altering macrophage profiles within the TME. Moreover, in the 
context of infectious diseases, the re-emergence of monkeypox has catalyzed the deployment 
of these high-throughput technologies to investigate the viral impact at the cellular level. 
Detailed analyses using Multi-omics have revealed critical insights into immune responses and 
cellular interactions within infected cell lines, elucidating significant pathways influenced by 
the virus, including Toll-like receptor and tumor necrosis factor-α-related signaling pathways. 
This compilation of research underscores the extensive applicability of multi-omics and single-
cell technologies in advancing our comprehension of complex biological systems and 
improving therapeutic strategies. These methodologies not only deepen our understanding 
of disease mechanisms but also pave the way for the development of personalized treatment 
approaches, thereby significantly contributing to the advancement of precision medicine and 
more effective treatment modalities.  

Keywords: Multi-Omics, Bioinformatics, Tumor Microenvironment, Precision Medicine, 
Infectious Disease. 

 
 


