
 

The future of gel documentation for DNA, RNA, and proteins is 

Blue/Green 

 

Gel documentation remains an essential part of many molecular biology workflows. Every day, 

researchers use it to verify PCR products, analyze restriction digests, prepare DNA fragments 

for cloning, verify CRISPR edits, assess RNA integrity or document protein gels. Researchers 

depend on accurate and reliable imaging every day. While these applications have evolved 

considerably over the past decades, the technology behind gel documentation has also 

advanced. Today, laboratories increasingly expect a single imaging platform to support DNA, 

RNA, proteins and fluorescent applications while maintaining sample integrity and laboratory 

safety. 

From UV to Blue/Green LED: why gel documentation is evolving 

As molecular biology workflows become more diverse, gel documentation systems must keep 

pace. Today’s researchers need intuitive imaging platforms that support DNA, RNA, protein 

and fluorescence applications while preserving sample integrity, delivering reliable signal 

intensity and enabling safe handling.Whereas the demand for preserving sample integrity, 

signal intensity, and safe handling is high. For many years, UV transilluminators were the 

standard light source in use because they efficiently excited commonly used dyes for nucleic 

acid visualization. However, the limitations of UV illumination have driven the development of 

safer visible light technologies that better meet the needs of modern laboratories. 

UV transilluminators can efficiently excite certain stains, but the high-energy light can induce 

DNA damage, including strand breaks, mutations and thymine dimer formation. This is 

especially relevant when DNA fragments are excised from gels and used for downstream 

applications such as molecular cloning, genome editing, sequencing or other downstream 

molecular biology workflows. As shown in Figure 1, even short UV exposure can reduce 

transformation efficiency, indicating DNA damage that may affect experimental success.  



 

 

Figure 1: Effect of illumination on transformation efficiency. UV exposure visibly reduces colony formation after short exposure times, 

indicating DNA damage, while Blue/Green LED illumination better preserves transformation performance. 

UV light also creates handling risks for users. Because UV exposure can affect skin and eyes, 

appropriate protection is required, which can make routine gel excision and documentation 

less convenient. As laboratories continue to prioritize safer and more efficient workflows, 

visible-light alternatives are becoming more attractive. 

This shift is also reinforced by regulatory and sustainability trends. In Europe, several RoHS 

exemptions for mercury-containing UV lamps are currently set to expire on February 24, 

2027, increasing pressure on mercury-based technologies. Blue/Green LED technology offers 

a mercury-free alternative for gel documentation while supporting safer handling and 

sensitive detection. 

During the late 2000s, Blue LED transilluminators emerged as a UV-free alternative. By 

moving from UV to visible light, they improved daily handling safety and reduced the risk of 

UV-related sample damage. However, conventional blue LED systems typically operate around 

a single 470 nm wavelength, which can limit excitation range and signal quality. This limitation 

becomes especially relevant for dyes with excitation profiles extending further into the green 

range, including several red-emitting nucleic acid stains, where blue-only illumination may 

result in lower signal intensity and reduced sensitivity compared with UV-based excitation. 

Blue/Green LED technology closes this gap by extending visible-light excitation from blue into 

green wavelengths, approximately 470-520 nm. It combines the handling advantages of UV-

free illumination with broader dye compatibility and more versatile detection. This makes it 

especially relevant for modern laboratories that no longer document only DNA gels, but also 

RNA, protein gels and fluorescent protein applications. 



 

 

Beyond DNA: broader applications for Blue/Green LED 

Modern molecular biology laboratories rarely perform only one type of experiment, working 

with one sample type. A single laboratory may verify PCR products in the morning, analyze 

restriction digests for cloning, assess RNA quality for sequencing, document protein gels in the 

afternoon and monitor fluorescent protein expression before the day ends. Rather than relying 

on multiple imaging systems, researchers increasingly expect one platform that supports these 

diverse workflows. A gel documentation system should therefore do more than visualize DNA 

bands. It should support routine DNA and RNA quality control, protein gel documentation and 

fluorescence-based workflows without forcing users to switch between different illumination 

systems. 

The broader excitation spectrum of Blue/Green LED technology enables compatibility with a 

wider range of fluorescent dyes, allowing one imaging system to support numerous molecular 

biology applications. applications. Depending on the staining chemistry, the same platform can 

be used for routine DNA and RNA electrophoresis, molecular cloning workflows, CRISPR 

verification, plasmid and viral vector construction, protein electrophoresis and fluorescent 

protein analysis (Figure 3), and fluorescent protein detection after SDS-PAGE and fluorescent 

protein expression checks (Figure 4). This gives laboratories a practical way to simplify 

documentation while maintaining safe, UV-free handling. 

Consolidating multiple workflows onto a single imaging platform simplifies laboratory routines, 

reduces instrument requirements and provides greater flexibility when introducing new 

applications or fluorescent dyes. This is particularly valuable for core facilities, biotechnology 

companies and research laboratories working across multiple projects. 

 

Figure 2: MIDORI Green Xtra-stained DNA (left) and RNA (right) visualized under Blue/Green LED illumination with FastGene® FAS-X. 



 

 

 

 

 

 

Figure 3: Images captured with FastGene® FAS-X under Blue/Green LED illumination. The upcoming FastGene® fluorescent protein 

dye enables direct detection of HUH-7 cell lysate after SDS-PAGE (left), while GFP-, YFP- and RFP-expressing bacterial colonies 

demonstrate excitation of fluorescent proteins (right). 

 

Broad compatibility with fluorescent dyes 

One ot thekey advantages of 

Blue/Green LED technology 

is its compatibility with a 

broad range of fluorescent 

dyes across the green, yellow 

and red emission spectrum.  

This gives researchers greater 

flexibility to select 

fluorescent dyes based on 

their application. Sensitivity 

requirements and established 

laboratory protocols,  rather than being limited by the excitation source. As a result, a single 

UV-free imaging platform can support diverse molecular biology workflows, including DNA 

and RNA electrophoresis, protein analysis and fluorescent protein applications. 

 

From technology to everyday laboratory use 



 

The benefits of Blue/Green LED technology 

become most valuable when integrated into 

routine laboratory workflows. To translate 

these advantages into everyday practice, 

NIPPON Genetics EUROPE developed the 

FastGene® FAS-X gel documentation system. 

The award-winning FastGene® FAS-X 

combines UV-free Blue/Green LED 

illumination with intuitive software and 

elegant instrument design. A spacious 26 x 21 

cm imaging area accommodates large gels or 

multiple smaller gels. Its broad compatibility 

with fluorescent dyes enables laboratories to 

support DNA, RNA, protein and fluorescent 

protein applications using a single imaging 

platform. Integrated white-light imaging 

further expands this versatility by enabling 

documentation of colorimetric samples, 

including Coomassie-stained protein gels. 

Redefining gel documentation 

Gel documentation has evolved from a simple method for visualizing DNA bands into a 

versatile tool supporting a wide range of molecular biology applications. As research continues 

to advance, laboratories increasingly require imaging systems that combine sample integrity, 

laboratory safety and broad compatibility with modern fluorescent dyes. Blue/Green LED 

technology represents the next step in this evolution. By combining safe UV-free illumination 

with broad dye compatibility and sensitive detection, it enables a single platform for modern 

gel documentation across DNA, RNA and protein workflows. 

Since 2014, more than 3,800 Blue/Green LED systems from NIPPON Genetics EUROPE have 

been sold, reflecting growing demand for safer and more flexible alternatives to traditional UV 

and conventional blue LED transilluminators. 


