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Why we use Confocal Laser-Scanning Microscopes:

High contrast and high resolution even deep inside specimen
through ...single-point excitation

...elimination of out-of-focus light
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The Microscopes

Andor Revolution XD Spinning Disk
Confocal

Leica SP5-X with resonant scanner
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High Speed: the principle

Resonant scanner Spinning disc
Beam path in conventional CLSM

PMT
(detector) CCD Camera

Laser illumination

Lensdisc Microlens

Emission

Excitation
o pinhole
Beamsplitter

Pinhole disc

|:| e >~ Beamsplitter

Objective

Focal plane

Grdf et al. 2005, Adv Biochem Engin/ Biotechnol

Scan mirror moves 20x faster Parallelized scanning with multiple beams

25 fps 5o fps
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Head-to-head comparison
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Resonant scanner Spinning disc
Flexibility + -
Photobleaching - +
Sensitivity - +
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4D fluorescence redistribution

FRAP = Fluorescence Redistribution After Photobleaching

Aim: Quantify intra- and intercellular connectivity

Object: Tobacco leaf trichome basal cell
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Endoplasmatic reticulum stained with DiOCg H
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Image analysis
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Snapshot from Volocity (PerkinElmer)
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Post-bleach fluorescence redistribution

y = 6591x - 38950

other half of target cell

y = -7012,7x - 12607

other half of target
303,686
- 28,583
Result:
Signal recovery in target
- 281,946 area due to intracellular

redistribution
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Summary

Resonant scanner and Spinning disc confocal increase the temporal
resolution of live-cell imaging

Benefit of 4D:
Fluorescence from the whole cell can be accounted for in FRAP experiments
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