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QD-IgE on live cells
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Observation of long lived
oligomers

(4 second/frame 512 spectral channels)
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Observation of long lived
oligomers

(4 second/frame 512 spectral channels)
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Single particle tracking on live cells
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1. Single particle localization
2. Build Trajectories




Single particle tracking

Intensity
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o Typically 1000 frames with 10-100
subregions per frame

o Total ~100,000 subregions




Subregion fitting

Compute Unified Device Architecture (CUDA) - Nvidia

Package all subregions together
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Fitting Model: 2D finite pixel Gaussian PSF
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Single particle localization in of = wan
QD-IgE in hyperspectral images

(4 seconds/frame 512 spectral channels)
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UNM hyperspectral line scanning microscope
(30 frames/second (fps) 128 spectral channels)
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Characterization of
line on sample

Microscope
characterization

Line

Spectral characterization of QDs (ensemble)
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Hyperspectral data flow

real-time display
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QD625 on glass
(15 fps 128 spectral channels)
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Single molecule localization
of 625 QDs on glass
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UNM HSM

(15 fps 128 spectral channels)
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Observing high speed membrane “g*
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Conclusions

A Developed hyperspectral line scanning microscope with
capability of acquiring 30fps with 128 spectral channels
(approximately 20 um? on sample FOV)

A Successfully performed single particle localization on
hyperspectral images
I CUDA implementation gives speed up but needs to be further
optimized for architecture
A Future work
I Utilize multi-fluorophore model fitting for localization
I Utilize spectral information to help build trajectories
I Combine with multivariate curve resolution techniques

A Autofluorescence
A other structures (actin, cholesterol, etc.)
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Variance in estimated parameters

Crameér-Rao Lower Bound

(CRLB)
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Use CRLB to estimate
localization accuracy

CRLB: Minimum variance of an
estimated parameter




Overview

A System of interest (QD-IgE)
A Single particle tracking

A Single particle localization in conventional and
hyperspectral images

A Development of UNM hyperspectral line
scanning microscope and analysis of
hyperspectral images



