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ABSTRACT

The construction of advanced DNA nanostructures holds immense potential across diverse fields, yet traditional assembly 
methods often pose challenges in terms of efficiency and scalability. In this context, the utilization of chemically linked 
branched DNA presents a promising avenue for streamlining the creation of complex nanoarchitectures in a single step. This 
article explores the innovative approach of leveraging chemically modified branched DNA building blocks to achieve enhanced 
efficiency in the assembly of higher-order DNA nanostructures. By enabling precise control over nanostructure architecture 
and eliminating the need for intermediate purification steps, this technique accelerates progress in DNA nanotechnology. 
The abstracted approach not only enhances efficiency but also facilitates scalability, opening new avenues for applications in 
nanomedicine, materials science, and beyond. As researchers continue to refine and expand upon this methodology, the future 
holds promise for transformative advancements in DNA nanotechnology, shaping the landscape of nanoscale engineering for 
years to come.
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Opinion

INTRODuCTION 

In the realm of nanotechnology, where precision and complexity 
converge at the molecular level, DNA emerges as a powerful tool for 
constructing intricate nanostructures. These nanostructures hold 
immense promise across diverse fields, from medicine to materials 
science and beyond. However, traditional methods of assembling 
higher-order DNA nanostructures often involve multiple steps 
and intricate designs, posing challenges in terms of efficiency and 
scalability [1,2]. In this article, we explore a novel approach: the 
streamlined creation of advanced DNA nanostructures through 
chemically linked branched DNA. By leveraging this innovative 
technique, researchers can achieve enhanced efficiency in a 
single step, paving the way for transformative advancements in 
DNA nanotechnology [3-5]. In the realm of nanotechnology, the 
construction of complex DNA nanostructures has emerged as a 
powerful tool with transformative potential across various scientific 
disciplines [6]. These nanostructures, meticulously designed 
and engineered at the molecular level, offer unprecedented 
opportunities for applications in fields ranging from biomedicine 
to materials science. However, the traditional methods employed 

for the assembly of higher-order DNA nanostructures often entail 
multiple steps and intricate design considerations, presenting 
challenges in terms of efficiency and scalability [7,8]. In response to 
these challenges, researchers have sought innovative approaches to 
streamline the creation of advanced DNA nanostructures. Among 
these approaches, the utilization of chemically linked branched 
DNA has garnered significant attention for its potential to 
enhance efficiency and simplify the assembly process. By leveraging 
chemically modified branched DNA building blocks, researchers 
aim to achieve precise control over nanostructure architecture 
while minimizing the complexity of design and synthesis. This 
article explores the concept of advancing DNA nanostructures 
through streamlined creation via chemically linked branched 
DNA, with a focus on enhancing efficiency in the assembly 
process [9]. We delve into the principles underlying this innovative 
approach, highlighting its potential to accelerate progress in DNA 
nanotechnology and unlock new avenues for applications. By 
elucidating the key concepts and implications of this methodology, 
we aim to provide insights into the future direction of DNA 
nanotechnology and its impact on diverse scientific fields [10].



Gholamreza P. OPEN ACCESS Freely available online

2J Nanomed Nanotechnol, Vol.15 Iss. 3 No: 732

Efficiency through chemically linked branched DNA

At the heart of this streamlined approach lies the concept of 
chemically linked branched DNA. Unlike traditional methods 
that rely on sequential assembly steps, chemically linked branched 
DNA offers a one-pot synthesis strategy, enabling the simultaneous 
construction of complex nanostructures in a single reaction vessel. 
This approach streamlines the assembly process, eliminating 
the need for intermediate purification steps and reducing the 
overall complexity of design. The key to this technique lies in the 
design of branched DNA building blocks, which are chemically 
modified to enable site-specific conjugation. By strategically 
attaching functional groups to predetermined sites within the 
DNA sequence, researchers can precisely control the orientation 
and connectivity of DNA strands, facilitating the assembly of 
higher-order nanostructures. This precise control allows for the 
creation of nanostructures with intricate geometries and tailored 
functionalities, opening up new possibilities for applications in 
nanomedicine, nanoelectronics, and beyond.

Enhanced efficiency and scalability

The streamlined nature of chemically linked branched DNA 
assembly offers several advantages over traditional methods. 
By consolidating multiple assembly steps into a single reaction, 
researchers can significantly reduce the time and resources 
required for nanostructure fabrication. This enhanced efficiency 
not only accelerates the pace of research but also lowers barriers to 
entry, making DNA nanotechnology more accessible to a broader 
community of researchers and engineers. Moreover, the scalability 
of this approach makes it well-suited for large-scale production of 
DNA nanostructures. Unlike traditional methods that may suffer 
from diminishing returns or batch-to-batch variability, chemically 
linked branched DNA assembly can be easily scaled up to meet 
the demands of industrial-scale manufacturing. This scalability 
holds promise for applications such as drug delivery, where the 
production of DNA-based nanocarriers on a large scale is essential 
for clinical translation.

Applications and future directions

The streamlined creation of advanced DNA nanostructures 
through chemically linked branched DNA holds tremendous 
potential across a wide range of applications. In medicine, DNA 
nanostructures can be engineered to deliver therapeutic payloads 
with unprecedented precision, targeting specific cells or tissues 
with minimal off-target effects. In materials science, DNA-
based nanostructures can be utilized to create novel materials 
with tailored properties, such as stimuli-responsive hydrogels or 
programmable nanocomposites. Looking ahead, future research 
efforts will focus on further refining and expanding the capabilities 
of chemically linked branched DNA assembly. By exploring new 
chemistries, optimizing design strategies, and leveraging advances 
in computational modeling and simulation, researchers can unlock 
new frontiers in DNA nanotechnology. Ultimately, the streamlined 
creation of advanced DNA nanostructures represents a paradigm 
shift in the field, offering a pathway towards the rapid development 
and deployment of next-generation nanotechnologies.

CONCLuSION

In conclusion, the streamlined creation of advanced DNA 
nanostructures through chemically linked branched DNA heralds 
a new era of efficiency and scalability in DNA nanotechnology. 
By consolidating multiple assembly steps into a single reaction 
and enabling precise control over nanostructure architecture, 
this innovative approach accelerates progress towards the 
realization of complex DNA-based systems with transformative 
applications. As researchers continue to push the boundaries of 
nanoscale engineering, the future holds promise for even greater 
advancements in DNA nanotechnology, shaping the landscape of 
science and technology for years to come. By consolidating multiple 
assembly steps into a single reaction and minimizing the need for 
intermediate purification, this innovative approach accelerates the 
pace of research and facilitates scalability. Moreover, the enhanced 
efficiency of chemically linked branched DNA assembly opens 
up new possibilities for applications in diverse fields, including 
nanomedicine, materials science, and nanoelectronics. Looking 
ahead, future research efforts will focus on further refining and 
expanding upon this methodology, exploring new chemistries, 
and optimizing design strategies to unlock the full potential of 
DNA nanotechnology. By continuing to push the boundaries of 
nanoscale engineering, researchers can harness the power of DNA 
nanostructures to address pressing challenges and drive innovation 
across a wide range of disciplines.
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