Fluorescencni mikroskopie

principy a pouziti



Luminiscence

objekt absorbuje zareni urcité vinoveé délky, které
se vnitroatomovym preskupenim zmeéni na zareni

o delsi vinové délce

excitace — viditelné svétlo, UV, x, a, B, Y
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Emitované zareni ma ve’réi Rozdil vinovych délek
vinovou délku a tudiz niZsi absorpéniho (excitaéniho)

energii. E=nh.c/\ a emisniho maxima



Luminiscence
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* fosforescence - vyzarovani svétla trva i
po preruseni excitace

* fluorescence - nema setrvaénost, zareni zanika
po preruseni excitace
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Detekce fluorescence

spektrofluorometry a ,microplate readers™ méri prumér vlastnosti
vzorku (uyl az ml).

fluorescencni mikroskopy rozliSuji fluorescenci ve dvou nebo trech
rozmérech pro mikroskopické objekty (v priméru mensi nez ~ 0.1
mm).

fluorescencni scannery (,microarray readers™) rozlisuji
fluorescenci ve dvou rozmérech pro makroskopické objekty jako
jsou elektroforetické gely, bloty a chromatogramy.

prutokové cytometry (Flow cytometers) méri fluorescenci kazdé
buriky v protékajicim proudu, coz umoznuje identifikovat a
kvantifikovat subpopulace bunék ve velkém vzorku.

konfokalni mikroskopie



Princip fluorescencniho mikroskopu

excitaéni
(budici)
filtr

Exciting filter Barrier filter

Specimen
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Excitacni filtry - Olympus
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Bariérové filtry - Olympus

Barrier Filters
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Transmisni fluorescencni mikroskop

Optical Path of The Transmitted Light
Fluorescence Microscope

El Eyepiece

B Barrier filter

El UV protective shade

E Objective

H Widefield darkfield condenser
B UV protective tube

Exciting filter

B Shutter

El Heat absorbing filter
Collector

Super high pressure mercury lamp
{8 Pre-centered tungsten bulb
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Dichroické zrcadlo a princip funkce

Barrier Filter

Exciting Filter

Dichroic Mirror

Objective | | |||

Dichroic mirror

Specimen




Epifluorescencni mikroskop - Olympus

Optical Path of The Reflected Light Fluorescence Microscope

‘ I Eyepiece
7 Selectable barrier filter
Built-in barrier filter
W Dichroic mirror
Field diaphragm
3 Aperture diaphragm
i Exciting filter
3 Heat absorption filter
Collector lens
[ Super high pressure mercury lamp
1 Objective
Specimen




Olympus BX-51 - epifluoescence
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,Kostky"™ = kombinace filtru a dichroického
zrcadla pro epifluorescenci




Fluorescence Filter Cube and Spectra

Barrier Filter
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Housing
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Typy fluorescence

primarni fluorescence [ | % | | autofluorescence

sekundarni fluorescence

barveni
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- imunofluorescence =
(Antikorper-FITC)

fluorochromem
znacené protilatky

indukovana

induzierte Fluoreszeni fluorescence
OBJEKT BEHANDLUNG (mit Beispiel) FLUORESZENZOBIJEKT




Srovnani fluorescencnich barviv




Fluorescence

primarni (autofluorescence) - €astd u rostlinnych pletiv
* chlorofyl
* lignin, suberin
* pryskyrice, sekundarni metabolity

sekundarni - fluorochromy - specificka vazba na urcité struktury
(DNA - DAPI, Hoechst 33258)

znaceni GMO fluoreskujicimi proteiny (GFP,YFP)

fluorescencni imunohistochemie - spojuje sekundarni fluorescenci
s reakci: antigen x protilatka (detekce uréitych proteini)

fluorescencni in situ hybridizace - detekce urcitych sekvenci

=

vysoka specificita a citlivost



Autofluorescence
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Autofluorescence ligninu
v xylemu a sklerenchymu
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UV excitace

snimek pricného rezu
cévnim svazkem

foto-soutéz Nikon, 2004



Kaloza v pylovych lackach
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Fluorescencni barviva
fluorescein a rhodamin

fluorescein emituje intenzivni
zelenou fluorescenci po excitaci

modrym svétlem

emituje Cervenou
fluorescenci po excitaci zeleno-

Zlutym svétlem

Ruzné slozky bunék mohou byt

barveny obéma barvivy soucasné
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Tetramethylfhodamine
{red fluorescence)



Kombinace
fluorochromu
a filtru

kultura bunéek A549

Cell culture (A549): Microtubuli (FITC labelled) and nuclei (PI labelled)

FITC
barvi se
mikrotubuly

propidium
jodid
barvi jadra

kombinovany
obraz -
simultanni
emise



Kombinace fluorochromu a filtru

DAPI + FITC
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Stonek jedle v modrofialovem svetle

fluorochrom: akridinova oranz



Sledovani zivotaschopnosti bunek
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Sledovani vyvoje
kalusu mrkve

DAPI



Cell culture (NIH3T3): nuclei (DAPI)

DAPI

Kombinace DAPI a
fazoveho kontrastu =

fazovy
kontrast

kombinovany
obraz




Historie GFP

1955 prvni popis luminiscence meduzy
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fotoreceptory na okraji )
klobouku medtizy 2008 Nobelova cena za chemii

http://www.conncoll.edu/ccacad/zimmer/GFP-ww/shimomura.html



Modifikace GFP

Roger Tsien
La Jola, Kalifornie

\. ' ' ' | AA | http://www.tsienlab.ucsd.edu/People.htm



LJellyfish® GFP in cultured tobacco cells,
Victoria aequorea confocal image

http://www.plantsci.cam.ac.uk/Haseloff/GFP/GFPbackgrnd.html



PtK1 cell with antibody staining for
microtubules (green) and DNA (blue)
(A. Khodjakov, Ph.D.,Wadsworth LabsAlbany, NY)

-

originalni snimek snimek po Uprave

http://www.aqi.com/index.php




Arabidopsis DR5::6FP Auxin Reporter

vyuziti GFP pro sledovani auxinu

: L= J. Frim|
auxinem aktivovatelny promotor
—

kofen kofen + auxin + DAPI embryo



Priklady tribarevneé

fluorescence

Cell infected with poxvirus
(630x)

Honorable Mention,
2007 Nicon Competition
Dr. Daniel Kalman

Bovine Endothelial Cell

Courtesy Leica Microsystems
Imaging Solutions, Ltd., UK.



Fotostabilita
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Oregon Green 514 phalloidin

fluorescein phalloidin




Chemiluminiscence

Excitace elektronu je vyvolana chemickou reakci

Pri deexcitaci dochazi k vyzareni svétla

Bioluminiscence

svétluska
'-"'I-.,I._

luciferaza
ATP + luciferin + O,

Mg 2*

Noctiluca scintillans

AMP + PPi + CO, + H,O + oxyluciferin + svétlo



Vyuziti chemiluminiscence

Stanoveni NO
NO + O, - NO," + O,
NOZ* — NOZ + SVé'HO

Stanoveni H,0,

peroxidaza
Luminol + H,O, " 3-aminoftalat + svétlo




Transformované rostlinky kasavy z
embryogenni kultury

signalni gen = luciferaza

v

vizualizace aktivity luciferazy:
postrikdno luciferinem - svételna
emise merena luminometrem

rostlinky



Zajimavé adresy

http://www.bioscience.org/lecture/molbiol/micro/frame. htm#
s0076.htm

http://dept.kent.edu/projects/cell/index.htm

http://micro.magnet.fsu.edu/primer/techniques/fluorescence/
fluorhome . html

http://www.plantsci.cam.ac.uk/Haseloff/PlantAnatomy/index.
html

http://www.aqi.com/index.php
http://www.probes.com/handbook/



Honorable Mention, 2007 Nikon Competition
Carmen Laethem

Aerie Pharmaceuticals
Research Triangle Park, North Carolina, USA

Primary porcine trabecular meshwork cells (20x)



