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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. Sroxes, M.A., F.R.S.,
Feline of Pembroke College, and Lucasian Professor of Malhematics in the

l/'ﬂirtrxily of Cambridge.
Rectived Mar 11, —Road May 27, 1852,

1, THE following researches originated in a consideration of the very remarkable
phenomenon discovered by Sin Joux Hrrscuse in a solution of sulphate of quinine,
aod deseribed by bim in two papers printed in the Philosophical Transactions for 1845,
entitled “On o Case of Superficinl Colour presented by a Homogencons Liquid
internally colourless,” and ' On the Epipolic Dispersion of Light” “The solution of
quinine, thongh 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 beautiful celestinl blue eolour, It appears from the
experiments of Sir Jonx Henscrew that the blue colour comes only from a stratom of
flaid of small but finite thickness wijacent 1o the sarface by which the light enters,

John Hersche

* | 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



Stokesuv posun

SOLUTION
NP OF QUININE

6.G.STOKES

YELLOW~GLASS

OF WINE
EMISSION FILTER
TRANSMITS > 400nm

BLUE -GLASS
IN CHURCH WINDOW
EXCITATION FILTFR < 400 nm

Figure 1.6. Experimental schematic for detection of the Stokes shift.
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0 -0 malokedy vedu ku luminiscencii. Velmi vysoka energia (A<250nm)
vedie zvacsa ku disociacii molekul
Emisie su najcastejsie pre prechody 1t-i, niekedy aj it*-n



Typické fluorofory

* Molekuly obsahujuce konjugované mt elektrony
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Energetické hladiny v molekule

E, . =E.,+E,+E,

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

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



Co uréuje tvar absorbéného spektra?

Frank-Condonov princip: |
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Typické charakteristiky
fluorescencnych spektier
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Kasha’s Rule
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Jablonského diagram
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Kvantovy vytazok

pocCet emitovanych fotdonov
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k; = fluorescent rate constant k. = internal conversion rate constant
k; = intersystem crossing rate constant k,q = predissociation rate constant

k.. = external conversion rate constant k4 = dissocation rate constant



Fluorescencny spektrofotometer
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Fluorescencny 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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Forsterov Rezonancny Transfer Energie
(FRET)

-

\

\
J Y | \

=
Ln

Eificiency of transies

=
[
wn

\

= T ' ' N i

| | | | | 1 20 &0 60 B0 100
400 450 00 550 GO Distance in Angstrom
Wavelangth [nm]|
hY » hy
hY »
_ X - hy
@ .
-

R,-FOrsterov polomer/vzdialenost




Efektivnost FRET
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r — vzdialenost medzi akceptorom

a donorom D
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Monitorovanie skladania proteinov
In VIVO
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Fluorescencna anizotropia
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Viazanie ligandu do receptoru
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http://xibalba.lcg.unam.mx/~rgalindo/bioquimica/BQPosgrado?2
011/V
PurificacionEspeectroscopia/PrinciplesofFluorescenceSpectrosco

py3rd.pdf)



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

