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Leica Microsystems

* Founded as a family business in the nineteenth
century, the company is now a global enterprise.
 Leica Microsystems has seven major plants and
product development sites located in Wetzlar and
Mannheim (Germany), Vienna (Austria),
Heerbrugg (Switzerland), Cambridge (UK),
Shanghai (China), and Singapore. The company is
represented in over 100 countries, has sales and
service organizations in 20 countries, and an
international network of distribution partners. Its
headquarters are located in Wetzlar, Germany. Leica

Microsystems is part of Danaher.
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Vzprimeny mikroskop

Popis soucasti

= QOkulary

= Tubus

=  (Objektivovy revolver
= Objektiv

= Stolek

= Kondenzor

= Lampa LED..

= /akladni stativ




Invertovany mikroskop
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Novy invertovany mikroskop Leica DMi8
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10 let zkuSenosti LiveCells

Novy design

Nové moznosti sestav a upgrade
Také pro konfokalni mikroskopy
Infinity port

Fluorescence

TIRF a dalsi



I Novy software Leica - LAS X
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Kontrastni metody - prochazejici svétlo
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Kontrastni metody - prochazejici svétlo

transmitted light Darkfield
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Kontrastni metody - prochazejici svétlo

transmitted light Phasecontrast




Kontrastni metody - prochazejici svétlo
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Kontrastni metody - prochazejici svétlo
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Ruzné typy mikroskopu
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Microscope Greenough CMO
NA 1.4 0.2 0.2
Magnif. (1400x) (200x) (200x)

Macroscope
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Industry & Manufacturing



Materials, Forensics



Life Science Research
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= wave length of light:
400-700 nm = 0.4 -0.7 pm

® diameter of hair (50-300
pm)

= yeast cell 80 pm
= pollen grain 50-200 ym
= human egg cell 100 pm

= human sperm cell 5 pm
(head) 60pm total length

= nuclei of cells 5-10 ym

= £ coli bacterium 2 ym

® virus 50-100 nm
(Influenza 120 nm)

® cellular membrane 7nm
= DNA-double helix 2 nm



Fluorescencni mikroskopie

Mercury

Definice fluorescence: Arc Lamp

1. Nastane-li emise zareni

/&etemar

Emission
Filter

z excitovaného elektronového stavu
jednim Ci vice spontannimi
energetickymi prechody jedna se o
fluorescenci.

2. Praktické kritéerium: fluorescenci
pozorujeme behem buzeni a po jeho
vypnuti prakticky ihned mizi (doba
dohasinani je obvykle radove 10-8s).
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Excitation

Filter
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Mirror

Sample



= wave length of light:
400-700 nm = 0.4 -0.7 pm

® diameter of hair (50-300
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Rozdil klasické a konfokalni mikroskopie »
Elektronicky

Detektor

Kamera W HyD,PMT

CCD, SCMOS...
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TCS SP8 “Evolution™ - Univerzalni platforma

Research Microscope

Dmi8 :
SuperZgalvo on scanning stage

Scan Head wit STED

White light laser \ / Panel box

STED lasers

/ \ Electronics, and Laser Box

. Workstation
Active Antivibration Electronic Box for
Table microscope
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Life Science Research - Konfokalni mikroskopie

aplikace
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Nobelova cena

®WYipner §  INNOVATIONS ‘

« STED3X

* Eric Betzig and William Moerner of the US and
Stefan W Hell of Germany
 Confocal TCS SP8 STED 3X resolution below 50

nm



Life Science Research - Superrezolucni mikroskop
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* Laser systems, inverted or upright microscopes
« WD systém TCS SR GSD 3D resolution below 25 nm
 Confocal TCS SP8 STED 3X resolution below 50 nm



STED microscopy allows to tune resolution

~ 200
nm

~ 120
nm

Ausuaiul Q31S Jo asealau

~70
nm

~ 50
nm



Different level of detalls seen by




Life Science Research - Superrezolucni mikroskop
Leica SR GSD 3D Aplikace Leica TCS SP8 STED 3X

Surface rendered 3D reconstruction after Huygens deconvolution of z stack (91 planes). The STED data (green) show a clear lateral resolution
increase when STED is used to maximize resolution in xy (green sector in the back) or in all dimensions (green sector in front) compared to the
confocal result (red). Clearly the best representation of the observed structure is obtained by 3D STED.
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Benefits of Light sheet Imaging

Low

Phototoxicity

Drosophila dorsal closure, dt=30s, z=150um, for 6hrs



Benefits of Light sheet Imaging

High Imaging
SPEED

3D reconstruction of a zebrafish heart, 120fps

Courtesy of Emily Steed, Vermot Lab, IGBMC Strasbourg



Novy digitalni mikroskop - Leica DVMB



Leica DVMB + novy software LAS X



Kontakt a informace

http://www.pragolab.cz/ http://www.leica-microsystems.com/

http://www.leica-microsystems.com/science-lab/

Martin Kopecky
Tel.: +420 736 662 585
Email: kopecky@pragolab.cz
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