
Today’s scientific trends are racing towards smaller scales and experimentation that provides both structural and 
mechanistic insights. To decipher biomolecular mechanisms you need methods capable of detecting the interactions 
between biomolecules as they happen and at the molecular level.

The C-Trap™ Optical Tweezers - Fluorescence Microscope is the world’s first instrument that allows simultaneous 
manipulation and visualization of molecular interactions in real-time. It combines high-resolution optical tweezers, 
confocal microscopy or STED nanoscopy with an advanced microfluidics system into a truly integrated and correlated 

solution.

case study: let our customers speak of themselves

Single-Molecule Investigations of Dynamic 
Biological Processes: 
From Structure to Function
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Revealing 
the complete picture

Manipulate, measure forces and 
visualize biological interactions with the C-Trap™

1 Microsphere trapped in the focal 
point of the optical trap. 

2 Double-stranded DNA molecule 
tethered between    two trapped 
beads.

3 Individual fluorescently labeled 
proteins excited by a confocal 
scanning laser.

4 Visualized protein kinetics along the 
DNA over time by continuous confocal 
scanning.

The C-Trap achieves the correlation of the mechanical and fluorescence measurements in a controlled and quantitative manner. This 
enables you to study biological processes at the single-molecule level from multiple angles, providing an unparalleled, wide perspective on 
biomolecular interactions – quickly and effectively. The illustration above shows the working principle of the C-Trap: optical tweezers are used 
to "trap" two microsheres and tether a biomolecule, such as DNA, in between. Fluorescently-labeled proteins are then recorded in real-time as 
they interact with tethered biomolecule.

THE NOBEL PRIZE 
IN PHYSICS 2018

“C-Trap is a unique and powerful tool that could help us unravel 
precise molecular mechanisms of diseases and the mode of 
action of lead compounds.”  Dr. Geoffrey Holdgate, Principle 
Scientist at Discovery Sciences, AstraZeneca

Arthur Ashkin was awarded 
the Nobel Prize in Physics “for 
the optical tweezers and their 

application to biological systems” 

Leading institutes
are making breakthrough discoveries

“The correlation of force traces with fluorescence observation provides 
very powerfull insights for our research. The team has been fighting over 
system time!”  Prof. Tony Hyman & Prof. Stephan Grill, Max Planck 
Institute of Molecular Cell Biology & Genomics
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DNA/RNA–protein 
interactions

Study molecular 
mechanisms involved in 
DNA organization, repair, 
replication, transcription, 
and RNA translation. 

With the C-Trap optical tweezers–
fluorescence microscope you can 
uncover the structure, function and 
dynamics interplay between proteins 
and nucleic acids. The graph shows 
an example in which two DNA 
molecules are trapped and incubated 
with XRCC4 and XLF. As we increase 
the distance between the two trap 
pairs, we can observe the formation 
of protein bridges.

Brouwer et al. Nature (2016)
Sarlós et al. Nature Structural & 
molecular Biology (2018)
King et al. Nature Comm (2016)
Wasserman et al. bioRxiv (2018)
Candelli et al. PNAS (2014)

Applications: New discoveries await you
Understanding the root cause of diseases at the molecular level is one of the greatest scientific challenges of today. Expanding the knowledge of biological 
processes that are at the basis of disease is key for prevention and the development of future cures. We aim to create the best possible tools for researchers 
to perform high-quality, high-throughput single-molecule experiments in the most accessible manner. Browse the applications below to discover how these 
technologies can benefit your research.

Study the activity and 
mechanical properties 
of cytoskeleton filaments 
and their motors

The C-Trap enables measuring the 
mechanical properties of cytoskeletal 
filaments and correlating them 
with local information such as the 
structural re-arrangement over time. 
The kinetics of molecular motor 
proteins along cytoskeletal filaments 
can be visualized and tracked, while 
their stepping mechanics can be 
monitored in real-time, allowing one 
to distinguish discrete steps and 
the subsequent mechanics of motor 
motion. Furthermore in the next few 
months we will introduce 3 new 
imaging modules to accommodate 
ultra-stable surface assays at the 
single-molecule level.

Block et al. Physical Review 
Letters (2017)
Block et al. Science Advances 
(2018)
Kurniawan et al. Biophysical 
Journal (2016)
Brouwer et al. Nature Comm (2017)
Morlot et al. Cell (2015)
Hohendahl et al. eLife (2017)

Understand the underlying 
biological mechanisms 
of targets and identify the 
most promising leads 
to improve drug research 
efficiency. 

One of the big challenges in Drug 
Discovery today is that all current 
life science tools working at the 
molecular level either measure static 
structure or average binding kinetics; 
the crucial and often very complex 
mechanical details of the underlying 
dynamic process are often not 
revealed. The C-Trap reveals these 
details. This reduces the risk of 
failure of drugs in costly late-stage 
clinical trials, thereby decreasing the 
overall cost of drug development 
dramatically.

The C-Trap has the unique ability to 
combine live imaging, manipulation 
and force-displacement measurement 
with Ångström precision for the 
study of DNA-protein interactions 
and protein conformational changes. 
This combination gives the crucial 
dynamic and functional mechanistic 
information that is complementary to 
structural data (X-ray crystallography) 
and ensemble average kinetics (SPR 
or calorimetry).

Pelz et al. Nature Com, (2016)

Uncover how proteins fold 
correctly and undergo 
conformational changes to 
accomplish their biological 
function. 

Using the C-Trap optical tweezer–
fluorescence technology, both 
unfolding and refolding can be 
observed, as well as highly detailed 
equilibrium dynamics. This, in turn, 
allows scientists to study intermediate 
states in the unfolding process, 
identify the protein (un)folding 
pathway, and map its energy 
landscape – providing valuable 
information of the structure-function 
of the protein.

Mashaghi et al. Nature (2016)
Neupane et al. Science (2016)
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Two DNA molecules trapped using four optical 
traps. DNA bridging proteins XLF (red) and 
XRCC4 (green) can be seen both individually and 
as a DNA bridging complex (orange).

Data courtesy of Prof. Dr. Gijs Wuite 

and Prof. Dr. Erwin Peterman at the VU 

Amsterdam.
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