4. Absorpce biologicky
vyznamnych latek



Molekuly absorbujici v UV/VIS casti spektra
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Vid éni — zrakovy organ
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Vid éni — zrakovy organ Slozené oko se
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Vid éni — spektralni vlastnosti Vidime, |
pigment u swtlo !
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Videéeni — rozdily mezi Geneticky kéd

pigmenty Rodopsin — chromozém 3
Chromoforem u Winek i ¢ipkua je Modry pigment — chromozém X

rk?(telrnéaL;) C\’g'ﬁ'?”e Jjsou proteiny, Zeleny aterveny pigment —
chromozom 7

BLUE VS. RHODOPSIN

RED V5. GREEN
Comparison of the 5 cone opsin with rhodopsin. The solid circle

represent amino acid substitutions between these two molecules; oper Comparison of the L and M cone opsins. The solid circles represent
circles represent identical amino acids. amino acid substitutions between these two molecules; open circles
represent identical amino acids.
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Vidéni — prenos
signalu
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Vidéni — prenos signalu

Light hits a rod cell
and isomerizes retinal.

l

Rhodopsin converts to
metarhodopsin 1.

!

Metarhodopsin 11
activates transducin.

l

Transducin activates
phosphodiesterase.

l

Fhosphodiesterase

hydrolyzes cyclic GMP,

!

Cyelic GMP 15 scarce,
5o Na channels close.

!

The membrane 13
hyper pol ari zed,

l

An electrical impulse
is sent to the brain.
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Tonic releass of
onto bipolar neuron

Rod in light:

Membrane
hyperpolarizes
to <70 mV

Neurotransmitter
release decreases
in proportion to
amount of light

http://www.colorado.edu/intphys/Class/IPHY3430-200/008sensory.htm



Oko je vyborny detektor !

1 rhodopsin aktivuje ~ 500 transdugin
1 transducin aktivuje 1 fosfodiesterazu » Amplifikace ~ 10
1 fosfodiesteraza rozstipe ~ 1000 cGM

Detekujeme jednotlivé fotony !
10-15 fotorf je schopno vyvolat reakci

Poner signal:Sum ~ 19

Siroka skala adaptaich mechanisih
Dynamicky rozsah ~ 10
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Role karotenoidu jako svétlosbérnych pigmentu v LHC2

Absorption

Solar spectral irradiance

| ! |
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Karotenoidy zajist'uji zhruba 30% svetlosbérné funkce
(60% pokud uvazujeme pouze viditelné svétlo)



Karotenoidy jako svéetlosbérné

pigmenty
; o Q, Utinnost:
_ S, prenos 25-60%
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S, prenos je nezbytny k dosazeni vysoké celkoveé
ucinnosti prenosu energie



Absorpce biologicky vyznamnych latek

DNA

Na vinovych délkach > 220 nm absorb

nukleovych kyselin.
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Proteiny

8
5 Na vinovych delkach > 220 nm
x10 . .
absorbuji pouze aromatické
g 1= TRP aminokyseliny.
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DalSi biologicky vyznamné molekuly

NADH (340 nm), FAD, FMN (450 nm), hemoglobin (358(555), cytochrom c (411,
526,560), chlorofyl a (430,580,615,660), karotegoid
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Reakce jednobunécnych organismu na

svetlo
Fotokineze — pohyb zavisi na inteRz\tla, nezavisle na tom, odkud
prichazi
Fotofobni reakce — nahlaifgchodnda) zna pohybu
Fototaxe — orientovany pohyb ve &m nebo proti s&ru, ze ktereho
prichazi s¥tlo (bakterieRhodospirillum centenum se pohybuje od

s\wétla pri oswtleni pod 650 nm, ale ke & pri oswtleni nad 650
nm).

A pohybu bakterie
Phor midium uncinatum

A — fotokineze
B — fotofobie
C - fototaxe
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SHRNUTI

Vidime barvu, kterouigdnet nepohlcuje, ale odrazi !
Vidéni - ty¢inky acipky
» dopadajici foton zjsobi zm¢nu konformace cis-
retinalu, ktera spusti kaskadu dalSich molekulérnic
iInterakci

V UV/VIS oblasti absorbuji pouze molekuly, kter@jm
systemy konjugovanyctrelektroni

Biologicke molekuly - baze DNA, aromatickeé aminokysg|
karotenoidy, chlorofyl




