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Prenos signalu

Strukturovany a diferencovany systém

PFenos informace ,na dalku®
Pfenos ,pres rozhrani*
Konverze signalu
Specificky/modulovany pfenos

Nosi¢ signalu (molekula)
Vysilac + pfijimac, vypinaé/pfepinac

endocrme cell receptor
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Receptory signalu

Pfenos informace pfes membranu

Receptory spojené s G proteiny
Receptory-membranove kanély
Katalytické receptory
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Prenos signalu GPCR
G-proteiny (guanine nucleotide-binding proteins) —
molekularni pfepinace
Alfred G. Gilman + Martin Rodbell (N.C. — fyziologie - 1994)
Externi signal Fidi funkci = konverzi GTP na GDP
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Aktivace G-proteint — pomoci integralnich membranovych
receptortll GPCR (G protein-coupled receptor)

Brian Kobilka + Robert Lefkowitz (N.C. — chemie - 2012)

GPCR signalni drahy

Siroké spektrum pfenasenych signalli (sensorické drahy,
hormony, neurotransmitery, ...)

Vlastni objev GP — reak&ni draha adrenalinu

Hadéatko (Caenorhabditis elegans) — 5%DNA jsou GPCR

Lidsky genom - pfinejmenSim 800 GPCR (~ 4% DNA
koduijici proteiny)




G-proteiny a strukturni biologie

Popis atomarnich detailll GPCR - krystalografie

GPCR - struktura

« Rhodopsin (o¢ni pigment, objev
Franz Christian Boll - 1876)

e Vzruch = fotony -> strukturni zména
(cis -> trans) v retinalu (vitamin A)

* George Wald (N.C. — fyziologie -
1967)




Sekundarni struktura GPCR

Sekundarni struktura GPCR
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» Flexibilni struktura

The receptor alters shape.
Inside the cell, the G-protein
binds and is activated.

G-protein
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G-proteiny

» GTP fosfohydrolazy
+ Heterotrimer/heterodimer
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Regulace iontovych kanalu

‘,’_ Signaling Molecule A .
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Receptor Protein

Fosforylace

» Post translaéni modifikace proteinové struktury

» 30% protein muze byt modifikovano

» Reverzibilni fosforylace - Edmond Fischer and Edwin Krebs
(N.C. —fyziologie - 1994) threoning(Thr)

» Kovalentni vazba fosfatu na O-H (Ser, Thr, Tyr)

» Kovalentni vazba fosfatu na N-H (His)

» Kinazy/fosfatazy
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. , ., phosphohistidine
 Lidsky genom ~ 500 kin&z




Dvoustupriova fosforylace

Input Transmitter Receiver Output

Sensor histidine kinase Response regulator
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Sensor hybrid kinase Phosphotransfer = Response regulator

Kinazy

* Modifikace (doménové/dimerické) struktury
e Enzym — zména aktivity katalytické domény
« Vazebné misto pro pfenos signéalu

» Dimerni struktura
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Transmembranové kinazy
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Model — nerealistické poméry velikosti protein:pfenasec,
nerealisticky velké zmény struktury (pakovy pfenos)

Fosforylaéni kaskady

« modifikace + zesileni signalu
« ,Druhy posel“- Earl Wilbur Sutherland (N.C. — fyziologie - 1971)
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Smesovani a ovliviiovani signal. drah
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Respnnse 1 Hesponse 2 Response 3 Response 4 Response 5
Cell A. Pathway leads Cell B. Pathway branches, Cell C. Cross-talk occurs  Cell D. Receptor is different
to a single response leading to two responses between two pathways from the ones in cells A-C

2 signaly: kindzy a G-proteiny

« ,Druhy posel“

* cCAMP-dependentni kinaza

* CAMP — cyklicky AMP

* CAMP - deaktivuje fosfodiesteraza

* C — katalytickd doména, R — pfijimac
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Prenos signalu a centralni dogma

DNA |——>| Function

AN
ﬂ Transcription
RNA
ﬂ Translation
Folding — st
Sequence Structure |
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