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Zakladné pojmy
Luminiscenciou nazyvame emisiu svetla atomu, alebo molekuly,

ktora sa odohrava z excitovaného stavu elektronu

Luminiscencia sa formalne deli na fluorescenciu a fosforescenciu
v zavislosti na charaktere elektronového excitovaného stavu.

Fluoroforom nazyvame latku schopnu absorbovat a emitovat svetlo.



Objav Fluorescencie

XXX. On the Change of Refrangibilety of Light. By G. G. Stoxes, M.A., F.R.S.,
Felino of Pembroke College, and Lucasian Professor of Madhematics in the

University of Cambridge.
Reccived Mar 11,—Read May 27, 18352,

1, THE following researches originated in a consideration of the very remarkable
phenomenon discovered by Sie Joux Hrrscurn in a solution of sulphate of quinine,
and deseribed by bim intwo papers printed in the Philosophical Transactions for 1845,
entitled ‘On a Case of Superficial Colour presented by a Homogencouns Liquid
internally colourless,” and ‘On the Epipolic Dispersion of Light” “The solution of
quinine, though it appears to be perfectly transparent and colourless, like water,
when viewed by transmitted light, exhibits nevertheless in certain aspects, and under
certain incidences of the light, a beaotiful celestial blue colour, It appears from the
experiments of Sir Jonx Henscrew that the blue colour comes only from a stratum of
flaid of small but finite thickness adjacent 10 the sarface by which the light enters,

* 1 confess I do not like this term. I am almost inclined to coin a word, and call the appearance fluorescence,
from fluor-spar, as the analogous term opalescence is derived from the name of a mineral,

Fluorescenciou nazyvame jav pri ktorom je svetlo emitované atdbmom alebo molekulou po
ohranicenej dobe nasledujucej po absorpcii elektromagnetického ziarenia



SOLUTION
OF QUININE

6.G.STOKES

YELLOW=-GLASS

OF WINE
EMISSION FILTER
TRANSMITS > 400nm

BLUE -GLASS
IN CHURCH WINDOW
EXCITATION FILTER < 400N nm

Figure 1.6. Experimental schematic for detection of the Stokes shift.
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Typické fluorofory

 Molekuly obsahujuce konjugované m
elektrony
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Energetické hladiny v molekule

En,v,JzEn-I_Ev-I_EJ

E -elektronova energia
E,-vibracna energia
E,-rotacna energia

Kvalitativne porovnanie jednotlivych

energetickych komponent:
E (UV-VIS) >> E, (IR) >> E,(MW)



Co uruje tvar absorbéného spektra?

Frank-Condonov princip:

Vertikalne prechody elektrénu, ktoré
sa odohravaju na omnoho rychlejse;j
casovej Skale ako pohyb jadier atdmov.
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Typické charakteristiky
fluorescencnych spektier

Quinine Absorption and Emission Spectra

Stoksov posun
Wavelength (Nanomelers)

Nezdvislost emisného spektra B
v . . aiv o Fi 4 | Stokes |

na excitacnej vinovej dlzke § | SHIR . Emission
., y T S0 Absorption I\ e P
Excitacné spektrum “rozumne sa - | ?
7 . 7 . 7 . . !60 - E
spravajucich molekul” je prakticky g .
A4 J4 v ’ 8 - 8
totozné s absorbnym spektrom E“ 7
Emisné spektrum je vo vacsine 220 §

J

pripadoch takmer zrkadlovym

o

333 281 241 200

obrazom absorb¢ného/excitacného

spektra



Kasha’s Rule
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Jablonského diagram
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Kvantovy vytazok

b =

pocCet emitovanych fotonov

pocCet absorbovanych fotonov
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k; = fluorescencna rychlostna konstanta

k. = medzi-systémova vymenna rychlostna
konStanta

k.. = rychlostna konstanta externej
konverzie

k.. = rychlostna konstanta interne;
konverzie

k,q = predisociacna rychlostna konstanta

k4 = disociacna rychlostna konstanta



Fluorescencny spektrofotometer
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Fluorescencény mikroskop
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Fluorescence microscopy

Subcellular fluorescence imaging

— Combined with recombinantly-expressed
fluorophores (GFP, etc.—Roger Tsien) has
revolutionized biology.
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Efektivhost FRET
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r — vzdialenost medzi akceptorom

a donorom
K? — popisuje vzajomnu relativnu 8

orientaciu tranzitnych dipdlov
donoru a akceptora.

Pre flexibilny nahodny pohyb

akceptora a donora sa k?=2/3

x2=4 x2=1 x?2

x2=(cos 6;-3cos 6p cos GA)2

x2=(sin @psinfpcos® -2 cos 8p cosOA)2



MD simulacie Hanky Zigovej
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Monitorovanie skladania proteinov
In VIVO

CFP FRET
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Fluorescencna anizotropia
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Viazanie ligandu do receptoru
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Daldie ¢itanie

e Lakowicz, J. R. (2006) Principles of
Fluorescence Spectroscopy

http://xibalba.lcg.unam.mx/~rgalindo/bioguimica/
BQPosgrado2011/V PurificacionEspeectroscopia/

PrinciplesofFIuorescenceSpectroscopy3rd.pdf)



