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e High-Throughput Microscopy 21

— Normally 3D Microscopy
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— Big size of image files
— Big number of z-slices zN
(an image stack)

— Big number of time stacks
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 Motorized zoom: 1x — 16x The Confocal Principle
* Resolution: 128x128 until
2048x2048 —
* Speed: 6.0 FPS at 128x128 to Al
0.36 FPS at 2048x2048 SSTYATTSS' Confocal pinhole
* Photo-Multiplier g '
* Scan point by point Haars o

Splitter.

Objective
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e |Image up to 2048x2048
e 7-slicesupto 10 nm
e Maximum specimen: 1.5 mm
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Zeiss Spinning Disk
2048x2048 Yokogawa Spinning Disk Unit Optical Configuration
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Spinning Disk Confocal Microscope
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Yokogawa Disk Architecture
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EMCCD Frame Shift

. Disk Speed = 500 RPM
Banding Pattern

Exposure = 11.5 mS
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campus.magnet.fsu.edu/articles/spinningdisk/introductio

n.html
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Microlens Array

Pinhole Array

Dichromatic Mirror

Z-Depth Specimen

B I e



Light Sheet Microscopy 2] D

.| deTecnologia Médica

g 4
g FACULTAD DE MEDICINA
) UNIVERSIDAD DE CHILE

e Light Sheet Microscopy
— Fluorescence microscopy
— Optical microscopy (limit of 250 nm)
— High-resolution microscopy
— High speed

— Image thick tissue (> 1 cm)

Zeiss Lightsheet Z1

— Non-destructive (produce optical
sections)

— Low Photo-toxicity and photo-
bleaching

— Low cost (compared to other
microscopes)
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Use only a light sheet to activate
fluophores.

Excitation light is perpendicular to
the detection objective.

Objective lens is used to collect
fluorecense.

No out-of-focus fluorecense
contributes in the measurement.
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Keller Lab (Janelia Farm)
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Comparison with confocal microscope A1) poumooemn

Confocal Microscopy
One 3D point per scan - Slow
Big part of illuminated

Normal phototoxity and Photobleaching

Light Sheet Microscopy
Complete focal plane — Fast
Only scanned plane illuminated

Reduced photo-toxicity and photo-
bleaching

Confocal microscopy Light sheet microscopy
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Imaging
Name Signal Resolution  Fluorescent Size Time  Cost ($) Photobleaching Citation

Magnetic resonance Magnetic mm No, contrast M hr Millions NA Lauterbur 1973
imaging agent
Computed tomography  Radioactive <mm No, contrast cm i Millions Kalender 2006
agent
Confocal Laser <micron Yes micron 200,000 Minsky 1961
2-Photon Laser <micron Yes 500,000 Denk et al. 1990

Light sheet fluorescence Laser micron  Yes 30,000 Voie et al. 1993
microscopy

[Santi, JHC, 2011]
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Single molecule tracking
Observing specimen in vitro, in vivo and in toto

Observation of Embryos (Medaka, Drosophila menalogaster,
mouse)

Observation of big specimens (Mouse brain, inner ear,
zebrafish)

Observation of biofilms
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H2B-mCherry crestin::GFP merge 00:00:00
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P. mirabilis FEP Incubar Fluoroéforos FEP con bacterias
marcadas
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Camara

Capturé

Metodo Estatico — Tesis Karla Chandia

Magister Informatica Medica 2022
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Medio de
cultjvo

HOLDER

[=Z) In6culo de bacterias

Cp marcadas Cémara
VAR, |
q
Bomba
peristaltica

Camara LSFM

Metodo Dinamica — Tesis Karla Chandia
Maaister Informatica Medica 2022
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Método
Estatico

Meétodo
Dinamico

Recibnstrucciones de Biofilms Mirabilis — Tesis Karla Chandia
Magister Informatica Medica 2022
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Macrozoom: Low signal and
multi-spectral, slow but
precise and sensitive.

Yokogawa CSU-X1
Spinning Disk

e Spinning Disk: Fast and
precise for small specimen

e Light Sheet Microscope:
Fast, big specimen and low
photo-bleaching and photo-
toxicity.




