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Colocalization Single-Molecule Spectroscopy

● CoSMoS is used to study the assembly of dynamic 
molecular complexes in real time

● The individual dye molecules can be detected as discrete 
spots and the locations visualized

● “Target” molecule is tethered to the surface of a 
microscope slide and localized

● “Binder” molecule labeled with a different fluorescent dye 
is added

● The association and dissociation of “binder” molecules 
with “the target” molecule can be monitored as 
co-localization events
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Our new method is

● Fast and scalable to large data sets 
(GPU computing)

● Requires minimal parameter 
tweaking

● Has a flexible framework that can 
naturally be extended to kinetic 
models and multi-wavelength 
analysis

Bayesian (probabilistic) analysis of the image data

● Discriminate authentic fluorescence spots from noise in a probabilistic manner
● Embed prior knowledge about the experiment (e.g., the likely positions of an on-target and an 

off-target spots)
● Maximize extraction of useful information from data by analyzing 2D images
● Use a realistic pixel intensity model that accounts for background, spot, and camera noise sources
● Explicitly model non-specific interactions of binder molecules with the surface

Analyzing the data can be challenging

● Low signal-to-noise ratio
○ Long recording durations at 

low excitation power
○ Background noise

● Non-specific binding events


