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Abstract 
In this talk, I will explore the forefront of DNA-based technologies and their 
interconnected applications in creating advanced materials and therapeutic solutions. 
I will cover several applications of DNA that illustrate its versatility and synergistic 
potential in various scientific and medical fields.  

First, I will introduce the development of multimodal golden DNA superstructures 
for highly efficient photothermal immunotherapy. This innovative approach 
leverages the unique properties of DNA-gold nanocomposites to enhance 
photothermal therapy, offering a promising strategy for targeted cancer treatment 
with minimal side effects. This application ties into the broader context of utilizing 
DNA's multifunctional capabilities to create advanced therapeutic solutions, 
seamlessly linking back to our discussions on regenerative medicine and 
optoelectronics. 

Then, I will discuss the development of an injectable cellular DNA-based hydrogel, 
assembled via clickable cells and nucleic acid scaffolds. This hydrogel offers a 
unique approach to regenerative therapy by providing a biocompatible extracellular 
matrix that supports cell-to-cell communication and retention at target sites, 
facilitating tissue repair and healing.  

Building upon this foundation of DNA's structural versatility, we transition to the 
realm of DNA optoelectronics. This research shows the integration of DNA-based 
gels with optoelectronic properties, demonstrating how DNA can be used to develop 
electrochromic devices, highlighting its role in creating smart, responsive materials.  

In summary, this talk aims to highlight the transformative potential of DNA-based 
technologies in creating interconnected and multifunctional materials for a wide 
range of applications. From regenerative medicine and optoelectronics to bioplastics 
and cancer therapy, we explore the cutting-edge advancements that are shaping the 
future of DNA research. 


