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Skolni rok 2008/2009

Pokracovani cyklu prednasek “NOVINKY VE VYZKUMU STRESU”
vhodné pro vSechny obory DSPB, pro postgradudlni studenty v cestin€ a angli¢tiné

prednasky se konaji v poslucharné Psychiatrické kliniky 1. LF UK a VFN,
Ke Karlovu 11, Praha 2

1. prosince 2008 (pondéli) v 15.00 hod

Dr. Michal Lebl, PhD, DSc

[llumina, Inc, San Diego, CA, USA

Nejnovéjsi technologie sekvenovani DNA; kompletni lidsky genom za $1000

27. kvétna 2009 (stieda) v 15:30 hod

Prof. Dr. Rainer Landgraf

Max Planck Institute of Psychiatry, Mnichov, Némecko

Vasopressin, oxytocin and psychiatric diseases - from clue to causality

DALSi PRIPRAVOVANE PREDNASKY - terminy budou upiesnény

Prof. Dr. F. Perlik, DrSc.
e Aplikace farmakogenetiky ve farmakoterapii.

RNDr. Eva Kmoni¢kova, CSc.

¢ Imunofarmakologie a imunoscreening v experimentu a praxi (zorganizovat/podilet).
¢ Cytokiny a biologicka 1écba.(zorganizovat/podilet).

¢, Novinky* z molekularni farmakologie (zorganizovat/podilet).

Prof. Dr. M. KrSiak, DrSc.
e Nckteré obecné principy védecké metody (paradigma, vize, testovatelnost, celostnost,
redukce)
e Zneuzivani védy (scientismus, antiscientismus, evolucionismus, kreacionismus,
veédecky ateismus, apodizmy).

Skolni rok 2009/2010
Zajemci o tyto kurzy maji moznost se jiz hlasit u garantli kurzi

MOLEKULARNI FARMAKOLOGIE
Zimni semestr 2009
predbézny termin 23. 11 az 4. 12. 2009; bude uptesnéno
Kurz se sklada z cyklu pfednasek a z praktickych cviceni



Misto konani:

Oddéleni biochemie membranovych receptort, Fyziologicky Gistavu AV CR
Budova D, 1 patro, Videnska 1083, 142 20 Praha 4

(konecnd autobusu 193, spojeni na stanici metra Budéjovicka)

a

Laboratof molekularni farmakologie, Katedra Fyziologie

Vini¢na 7, 1 patro, 120 00 Praha 2, Prirodovédecka fakulta UK

Garant kurzu:

Doc. RNDr Petr Svoboda, DrSc, kontakt — elektronickou postou na adresu:
svobodap@biomed.cas.cz

Zajemci o ucast v kurzu, uved'te pfesnou kontaktni adresu, telefon a email,
jméno Skolitele a pracovisté. Studenti 4. rocniku PfF UK maji pfednost.

Prednasejici + stru¢na anotace prednasek

Doc. RNDr Petr Svoboda, DrSc
Obecny tvod do problematiky s reminiscencemi do chemie a fyziky, zaklady prace
s isotopy, isotopy uzivané v biologickém vyzkumu, polocas Zivota.

Historicky vyvoj pojmu hormonalni receptor (John N. Langley a Paul Ehrlich), objev
cAMP a adenylylcyklasy (Earl Sutherland a spol.), trimerni G proteiny (Martin Rodbell a
Alfred Gilman, Nobelova cena za Fyziologii a I¢katstvi, 1994), klasifikace receptoru,
klasifikace membranovych receptorii, charakterizace membranovych receptort s pomoci
vazebnych studii s radioligandy.

Kritéria Pedra Cuatrecacasse pro rozliSeni specifické vazby na receptor od
nespecifické vazby = afinita, saturabilita, kompetice, specifita a stereo-specifita.

Agonisté, antagonisté, parcidlni agonisté, inversni agonisté, basalni aktivita,
alosterické ligandy, alosterické modulatory, vnitini afinita receptoru, tj. schopnost pfenosu
signalu do nitra bunky, potency, efficacy.

-monomerni a trimerni G proteiny, cyklus vymény GDP-GTP, zékladni tfidy G
proteint, kolik je Ga podjednotek?

-efektory = adenylylcyklazy, fosfolipasy Al, , fosfolipasy A2, fosfolipasy C,
fosfolipasy D, zékladni ptidy fosfolipidii.

-ATP, ADP, AMP, cAMP, adenosin, GTP, GDP, GMP, cGMP, fosfodiesterasy,
kyselina arachidonova, prostaglandiny.

-struktura bunééné membrany, tekutost neboli membranova fluidita, G¢inek detergentii
na bunécné membrany, detergent-resistentni membranové domény (DRMs), membranoveé
domény.

-molekuldrni mechanismus uc¢inku nékterych farmak pouzivanych v praktické
mediciné.

RNDr Lenka Boufova, PhD, Fyziologicky ustav AV CR
Matematické hodnoceni vazebnych studii membranovych receptort I (specifické a
nespecifické radioligandy, oddéleni vazané a volné radioaktivity, stanoveni radioaktivity



metodou kapalné scintigrafie, filtry, scintilla¢ni kapaliny, specificka a nespecificka vazebna
mista, disociacni konstanta - Kd, maximalni vazebna kapacita - Bmax, kompeti¢ni vazebné
studie, hodnoty IC50, vypocet Kd z hodnot IC50, vypocet Kd z poméru mezi rychlostni
konstantou asociace a disociace, alosterické interakce, Hilltiv koeficient, hodnoceni
vazebnych studii s pomoci programu GraphPad.

Adaptorové bilkoviny a regulatory trimernich G proteint (RGS), vzdjemné interakce
mezi riznymi signalnimi drahami.

RNDr Lucie Hejnova, PhD, Prirodovédecka fakulta UK
Vazebné studie membranovych receptort II, konkretni piiklady (praktické provedeni
vazebnych reakci se specifickymi radioligandy pro dany receptor); spole¢né s Dr. Boutovou

RNDr Jiii Novotny, DSc¢, Piirodovédecka fakulta UK

Vépenaté ionty jako sekundarni pfenase¢ obecné, srdecni sval, vapenaté ionty jako
regulator funkce srdecniho svalu, B-adrenergni signdlni kaskada v srde¢nim svalu, S49
lymphoma cells; mutanty cyc-, UNC, H21b; polyakrylamidova gelova elektroforesa a
technika imunoblot (spolec¢né s Dr. Drastichovou)

Zaklady imunitni odpovédi organismu, typy protilatek pouZzivanych pro identifikaci
signalnich molekul, ELISA, imunofluorescence.

RNDr. Ivana Svandova, Piirodovédecka fakulta UK

NeuroptenaSece, G-proteiny fizené iontove kandly, receptory-iontoveé kandly, NO
synthasa a NO, adaptorové bilkoviny téchto kaskad, zakladni elektrofyziologické parametry
biologickych membran, klidovy a akéni potencial (strucny prehled pro zopakovani zakladni
prednasky z fyziologie a neurobiologie).

Mgr. Dmytro Kagan, Fyziologicky tustav AV CR

Matabotropni receptory kyseliny pro kyselinu gama-aminomaselnou (GABAg-R),
trimerni G-proteiny v CNS, vyvojové zmény v centralnim nervovém systému; subcellularni
frakcionace bunék (spolecné s Doc. Svobodou)

RNDr Vaclav Lisy, CSc, Fyziologicky ustav AV CR

Subcellularni frakcionace bunéénych homogenati, frakcionace mozku, frakcionace
srdecniho svalu, isolace plasmatickych membran, mitochondrii, myelinu, stanoveni
markerovych enzym a bilkovin, prace s experimentalnimi zvitaty.

RNDr Zdena Drastichova, Prirodovédecka fakulta UK

Standardni polyakrylamidova gelova elektroforesa, technika imunoblot, 2D
elektroforesa, rizné zpiisoby barveni délenych bilkovin, kvalitativni a kvantitativni hodnoceni
vysledkd.

RNDr Pavel OstaSov, Fyziologicky tGstav AV CR

Struktura bunééné membrany pohledem konfokalni fluorescen¢ni mikroskopie;
stanoveni zmén v nitrobunécnych koncentracich vapenatych iontli s pomoci fluorescenc¢nich
sond, kiivky davka-odpovéd’ pro stimulaci cilovych bun¢k thyreoliberinem, TRH.

Mgr. Jana Brejchova, Fyziologicky tistav AV CR (spoleéné s Mgr. Osta$ovem)
Péstovani bunck v tkanové kulture, struktura bunééné membrany pohledem konfokalni
fluorescen¢ni mikroskopie; zaklady fluorescencni spektroskopie pro biology.



Ing. Miroslava Vo3ahlikova, Fyziologicky ustav AV CR. Zaklady préce s isotopy,
isotopy uzivané v biologickém vyzkumu, stabilita jader, poloCas Zivota, stabilita organickych
sloucenin znacenych isotopy, rozpoustédla pouzivana pfi praci s organickymi latkami,
destilace, molekulova sita, koncentrovani a ¢isténi radioaktivnich slouc¢enin, odparovani,
TLC.

PRAKTICKA CVICENI: tématické okruhy + struén4 anotace

Zaklady prace v laboratofi, ptiprava roztokd, ¢istota chemikalii
Préce se zviraty

Subcelularni frakcionace tkdni = mozek nebo srdec¢ni sval
Péstovani bunek ve tkanové kulture

Subcellularni frakcionace bunck péstovanych v tkanové kulture

Stanoveni receptori

Charakterizaci receptort, tj. stanoveni poctu receptorti v daném biologickém materialu
a stanoveni afinity receptoru k danému hormonu ¢i nervovému pienaSeci, provedeme
s pomoci komeréné dostupnych radioaktivnich derivati téchto latek - radioligandt. Jedna se o
bud’ o latky vyvolavajici biologickou odpoveéd podobné jako pfirozené se vyskytujici
prenasece (agonisté), nebo o latky sniZujici tuto odpoveéd’ (antagonisté). Volbu vhodnych
radioligandt zjistime nahlédnutim do seznamu v§ech membranovych receptorti ve vytisku
Trends in Pharmacology, 2001. Po zakoupeni ptislusného radioligandu provedeme tzv.
vazebnou reakci, kdy jednoduchym zpiisobem métime vazbu ptislusného radioligandu na
homogendt, podbunéciné membranové preparaty, isolované buiiky ¢i bunécné (povrchové)
membrany. Radioaktivni ligand vdzany na receptor oddélime od volného, tj. nenavdzaného
ligandu s pomoci filtrace pres sita ze sklenénych mikrovlaken. Zékladni vyhodou téchto filtrt
je nizkd nespecifickd vazba. Vysvétlime pojmy radioaktivita, isotop, doba Zivota isotopu,cpm,
dpm, i¢innost stanoveni radioaktivity, scintilace, scintilacni roztok, zhasSeni. Vysledky
vazebnych studii provedeme s pomoci programu GraphPad.

Vysledky rovnovaznych vazebnych studii membranovych receptort které si studenti
sami provedou na ,,cell harvestoru* vyhodnotime s pomoci kapalné scintigrafie (vlastni
stanoveni radioaktivity) a programu GraphPad. Vypoc¢teme hodnoty disociacni konstanty
(Kd) a maximalni vazebné kapacity (Bmax). Vysvétlime vyznam Hillova koeficientu pro
charakterizaci alosterickych vazebnych interakci. Upozornime na dalsi zptisoby jak stanovit
disociacni konstantu Kd.

Stanoveni mnoZstvi G proteint a dalSich signalnich molekul; metody imunoblot
(western blot) a ELISA

G proteiny jsou stimulovany receptorem po vazbé hormonu nebo nervového prenasece
a reguluji funkci efektorii jako jsou adenylylcyklasy, fosfolipasy nebo iontové kanaly.
Mnozstvi G proteint v nervové tkani nebo srde¢nim svalu stanovime s pomoci techniky
imunoblot (western blot). Pro tento Ucel pfipravime krali¢i protilatky, které jsou specificky
orientovany na dany typ Go podjednotky G proteinu. Rada kvalitnich protilatek je dnes
komeréné dostupna = ptikladné CalBiochem, Transduction Labs. V dal§im stupni
zviditelnime reakci primarnich protilatek s G proteinem s pomoci sekundarnich protilatek,
které jsou bud’ schopny navodit vysoce uc¢innou barevnou reakci nebo obsahuji fluoreskujici
pigment. Intensita zabarveni ¢i fluorescence je pfimo Umérna mnoZzstvi G proteinu.



Kvantitativni vyhodnoceni provedeme s pomoci densitometrického zaznamu. Jako ptiklady
v praktické ¢asti kursu provedeme stanoveni Gga v srde¢nim svalu a stanoveni G proteint
tiidy Gi1/Gi,o0 v mozku. Jedna se o tkané, ve kterych se tyto G proteiny vyskytuji ve vysokém
mnoZzstvi a jejich obsah je moZné kvantitativné stanovit s pomérné€ vysokou piesnosti.

Stanoveni hormonalni odpovédi v intaktnich buiikich

Nevyhodou biochemickych pristupi je nezbytnost degradace intaktni bunécné
struktury. Ptikladné, bunééné membrany se v disledku homogenizace rozpadnou do fady
malych méchyiki (vesikull). Je proto vyhodné korelovat vysledky biochemickych ptistupti
s pohledem na neporusenou buiiku. V piipad¢, Ze chceme pozorovat membranové receptory ¢i
G proteiny v Zivé bunice, je moZn¢ vytvorit (technikami genové manipulace) fusni bilkoviny
mezi piisluSnym receptorem a pfirozené¢ fluoreskujicim proteinem z meduzy (green
fluorescent protein, GFP). Ziskame tak bunku kterd obsajuje ,,zeleny receptor®. Po ptidani
homonu TRH, miZeme pozorovat pfenos receptort do nitra buriky, coZ je jeden z klicovych
mechanismu desensibilizace hormonalni akce, tj. snizeni fyziologické odpovedi na dany
hormon po dlouhodobém ¢i opakovaném podéavani tohoto hormonu. Vlastni pozorovani
provadime v konfokalnim mikroskopu. Po fixaci detekujeme Ga podjednotky G proteinti
s pomoci imunofluorescence (primarné specifické protilatky proti dané Ga podjednotce,
nasledné sekundarni protilatky znacené Cervenym barvivem eosinem nebo zelenym barvivem
fluoresceinem).

Vyse uvedeny kurs je podporovan projekty MSMT LC554, LC 06063 a MSM0021620858.

MOLECULAR PHARMACOLOGY

Laboratory of Membrane Receptors, Institute of Physiology, Videnska 1083,
142 20 Prague 4

and

Laboratory of Neurobiology, Department of Physiology

Faculty of Natural Sciences, Charles University, Vinicna 7, 120 00 Prague 2

Lectures

The historical development of understanding of hormonal receptors (since Paul Ehrlich and
John Newport Langley)

Discovery of adenylyl cyclase and cAMP (Earl Sutherland) = the key stone of molecular
endocrinology and pharmacology

Hormonal receptors - classification

Radioligand binding studies of membrane receptors, radioisotopes, liquid scintillation, beta-
and gama- counting,

Saturation binding isotherm, Scatchard plot, calculation of Bmax and Kd values

Allosteric and co-operative models of receptor-ligand interactions, Hill coefficient

Why there are so many receptors for a single hormone or neurotransmitter?

Heterogeneity of G protein coupled receptors (GPCR), splicing of 7TM receptors

Trimeric GTP-binding regulatory proteins (G proteins)

Discovery of trimeric G proteins (Martin Rodbell and Alfred G. Gilman)

Classification of the five main families of G proteins



Phospholipase A1, phosphoplipase A2, phospholipase C, phospholipase D,
phosphodiesterases, secondary messengers.

Cross-talk phenomena, feed-back regulations, desensitisation of hormone response
Internalisation, recycling and down-regulation of GPCR

Internalisation, solubilisation and down-regulation of trimeric G proteins

Isolation of plasma membranes and subcellular fractionation by differential and density-
gradient centrifugation; membrane markers and enzyme activities

Calcium as secondary messenger

NO and NO synthase = non-traditional secondary messengers

Practical courses

Basics of the work in biochemical laboratory

Basics of the work with isotopes

Basics of the work with experimental animals (rats, hamsters, guinea-pigs, rabbits)
Characterisation of receptor for cardiac glycosides (Na, K-ATPase) by [’H]ouabain binding
assay

Characterisation of beta-adrenergic receptors

Computer analysis of radioligand binding studies

Quantitative detection of trimeric G proteins by an immunoblot analysis (polyacrylaminde gel
electrophoresis in sodium-laurylsulphate, urea-SDS-PAGE and immunoblot techniques)
Subcellukar fractionation in density gradients, purification of plasma membranes, membrane
markers and enzyme activities

2D-electrophoresis (demonstration)

Hormone-induced change in intracellular calcium = fluorescent detection by FURA 11
Determination of proteins by Folin reagent

The course combines lectures with practical courses and demonstrations and it will be
held jointly in Laboratory of Neurobiology (Vini¢na 7, 1* floor) and in the Institute of
Physiology AV CR, Videniska 1083, 142 20 Prague 4

DOPORUCENA LITERATURA
RECOMMENDED LITERATURE

Zakladni a klinické farmakologie, Bertram G. Katzung (pteklad kolektivu 2LF,
Nakladatelstvi H & H, 1994)

Hynie S. - Farmakologie v kostce, druhé vydani, Triton, Praha 2001

Hynie S. - Obecna farmakologie, dil 1 a 2, Karolinum Praha, 1993

Hynie S. - Specidlni farmakologie, dil 1 az 7, Karolinum Praha, 1994-2002

Goodman & Gilman’s ,,The pharmacological basis of therapeutics (10™ edition),
Mc Graw-Hill (Editors Joel G. Hardman, Lee E. Limbird and Alfred Goodman
Gilman)”

P. Svoboda: Charakterisace hormondlnich receptorti s pomoci ptimé vazebné studie
Chemické Listy, 77, 258-276, 1983
P. Svoboda: Pfenos hormondlniho signdlu pies plasmatickou membranu
v knize Molekularni biologie, str. 201-216, CSVTS, 1984
P. Svoboda: Membranové receptory a prenos informace. Vesmir, 68, 71-74, 1989



Svoboda P.: Uloha GTP-vazebnych proteinti v pfenosu hormonalniho signalu. Cs. Physiol. 43,
20-24, 1994

Svoboda P.: Alfred G. Gilman a Martin Rodbell - loha GTP-vazebnych proteinii v
prenosu signalu do nitra bunky. Nobelova cena za fyziologii a lekarstvi 1994
Casopis lekaru ceskych 134, 415-417, 1995

Specialised literature in English:

Svoboda P., Svartengren J., Snochowski J., Houstek J. and Cannon B. High-number
of high-affinity binding sites for (-)-3H dihydroalprenolol on isolated hamster brown fat
cells. Eur. J. Biochem. 102, 203-210, 1979

Svoboda P. and Mosinger B. Catecholamines and the brain microsomal Na, K adenosine-
triphosphatase I. Protection against lipoperoxidative damage. Biochem. Pharmacol. 30, 427-
432, 19881

Svoboda P. and Mosinger B. Catecholamines and the brain microsomal Na, K-adenosine-
triphosphatase II. The mechanism of action Biochem. Pharmacol. 30, 433-439, 1981

Svartengren J., Svoboda P. and Cannon B. Desensitization of beta-adrenergic
responsiveness in vivo. Decreased coupling between receptors and adenylate cyclase in
isolated brown-fat cells. Eur. J. Biochem. 128, 481-488, 1982

Svartengren J., Svoboda P., Drahota Z. and Cannon B. The molecular basis for adrenergic
desensitization of in hamster brown adipose tissue: uncoupling of adenylate cyclase activation
Comp. Biochem. Physiol. 78C, 159-170, 1984

Svoboda P., Amler E. and Teisinger J. Different sensitivity of ATP+Mg+Na (I) and
Pi+Mg (II) dependent types of ouabain binding to phospholipase A2. J. Membrane Biol. 104,
211-221, 1988

Ransnas L., Svoboda P., Jasper J. and Insel P. Stimulation of beta-adrenergic
receptors of S49 lymphoma cells redistributes the alpha subunit of the stimulatory G
protein between cytosol and membranes. Proc. Nat. Acad. Sci. USA 86, 7900-7903, 1989

Svoboda P., Kvapil P., Insel P.A. and Ransnas L.A. Plasma-membrane independent
pool of the alpha subunit of the stimulatory guanine-nucleotide binding protein in a low-
density membrane fraction of S49 lymphoma cells. Eur. J. Biochem. 208, 693-698, 1992

Svoboda P., Unelius L., Cannon B. and Nedergaard J. Attenuation of Gs alpha
coupling efficiency in brown adipose tissue plasma membranes from cold-acclimated
hamsters. Biochem. J. 295,655-661,1993

Milligan G., Svoboda P. and Brown Ch. Why are there so many adrenoceptor
subtypes? Biochem. Pharmacol. 48, 1059-1071, 1994

Svoboda P., Mullaney I. and Milligan G. Agonist induced transfer of the alpha subunits
of the guanine-nucleotide-binding regulatory proteins Gq and G11 and of muscarinic m1
acetylcholine receptors from plasma membranes to a light-vesicular membrane fraction. Eur. J.
Biochem. 224, 455-462, 1994

Kvapil P., Novotny J., Svoboda P. and Ransnas. L. The short and long forms of the alpha
subunit of the stimulatory guanine-nucleotide-binding protein are unequally redistributed
during (-)-isoproterenol-mediated desensitization of intact S49 lymphoma cells. Eur. J.
Biochem. 226, 193-199, 1994

Svoboda, P., Gun-Do Kim, Grassie, M.A., Eidne K.A. and Milligan G. Thyrotropin
releasing hormone-induced subcellular redistribution and down-regulation of the guanine
nucleotide binding protein G11 alpha. Analysis of differences in agonist regulation of co-
expressed G11 alpha species variants. Mol. Pharmacol. 314, 761-768, 1996



Svoboda P., Unelius L., Dicker A., Cannon B., Milligan G. and Nedergaard, J. Cold-
induced reduction in Gi alpha proteins in brown adipose tissue. Effects on the cellular
hypersensitization to norepinephrine caused by pertussis toxin-treatment. Biochem. J. 314, 761-
768, 1996

Mullaney 1., Caulfield M.P., Svoboda P. and Milligan, G. Activation, cellular distribution
and enhanced degradation of the G proteins Gq and G11 by endogenously expressed and
transfected phospholipase C-coupled muscarinic m1 acetylcholine receptors. Progress in Brain
Research (J. Klein and K. Loffelholz, eds.), pp. 181-187, Elsevier, 1996

Novotny, J. and Svoboda, P. (1998) The long (GsL) and short (GsS) variants of the
stimulatory guanine-nucleotide-binding protein. Do they behave in an identical way? J.
Mol. Endocrinol. 20, 163-173

Drmota, T., Novotny, J., Kim, G.-D., Eidne, K.A., Milligan, G. and Svoboda, P.
(1998) Agonist-induced internalisation of the G protein G11alpha and thyrotropin-
releasing hormone (TRH) receptors proceed on different time-scales. J. Biol. Chem.
273,21699-21707

Boutova, L., Novotny, J. and Svoboda, P. (1999) The decrease in the short variant of Gs
alpha protein is associated with an increase of ["H]CGP12177 binding, [*H]ouabain binding
and Na,K-ATPase activity in brown adipose tissue plasma membranes of cold-acclimated
hamsters. J. Mol. Endocrinol. 22, 55-64

J. Novotny, L. Boutova, O. Malkova, Svoboda, P. and Kolaf, F. (1999) G proteins, beta-
adrenoceptors and beta-adrenergic responsiveness in immature and adult rat ventricular
myocardium: influence of neonatal hypo- and hyperthyroidism. J. Mol. Cell. Cardiol. 31, 761-
772

Drmota, T., Novotny, J., Gold, G.W., Svoboda, P. and Milligan, G. (1999)
Visualisation of distinct patterns of subcellular redistribution of the thyrotropin-releasing
hormone receptor and G4/G; induced by agonist stimulation. Biochem. J. 340, 529-538

Novotny, J., KruSek, J., Drmota, T. and Svoboda, P. (1999) Over-expression of G;;a
protein prevents desensitization of Ca®* response to thyrotropin-releasing hormone. Life Sci.
65, 889-900

Svoboda P. and Novotny, J. (2002) Hormone-induced subcellular redistribution of
trimeric G proteins. CMLS (Cellular and Molecular Life Sciences), 59, 501-512

Novotny, J., Boutova, L., Kolaf, F. and Svoboda P. (2001) Membrane-bound and
cytosolic forms of heterotrimeric G proteins in immature and adult myocardium: influence of
neonatal hypo- and hyperthyroidism. J. Cell. Biochem. 82, 215-224

Ihnatovych, 1., Hejnova, L., KoStrnové, A., Mares, P., Svoboda, P. and Novotny, J.
(2001) Maturation of rat brain is accompanied differential expression of the long and short
splice variants of Gs alpha protein. Identification of cytosolic (soluble) forms of Gs alpha. J.
Neurochem. 79, 1-11

Ihnatovych, 1., Novotny, J., Haugvicova, R., Boufova, L., Mares, P. and Svoboda, P.
(2002a) Opposing changes of trimeric G proteins during ontogenetic development of rat brain.
Developmental Brain Res., 133, 57-67

Ihnatovych, 1., Novotny, J., Haugvicova, R., Boutrova, L., Mares, P. and Svoboda, P.
(2002b) Ontogenetic development of the G-protein mediated adenylylcyclase signalling in rat
brain. Developmetal Brain. Res., 69-75 1F=1,562

Hejnova, L., Thnatovych, 1., Novotny, J., Kubové, H., Mares, P. and Svoboda, P. (2002)
Modulation of adenylyl cyclase in developing rat brain. Difference between cortex, thalamus
and hippocampus. Neurosci. Lett., 330, 9-12

Bourova, L., Kostrnova, A., Hejnova, L., Pesanova, Z., Moon, H.-Y., Novotny, J.,
Graeme Milligan and Petr Svoboda (2003). d-opioid receptors exhibit high efficiency when
activating trimeric G proteins in membrane domains. J. Neurochem. 85, 34-49



Moravcova, Z., Rudajev, V., Novotny, J., Cerny, J., Matousek, P., Parenti, M.,
Milligan, G. and Svoboda, P. (2004) Long-term agonist stimulation of IP prostanoid receptor
depletes the cognate G;a protein from membrane domains but does not affect the receptor
level. Biochem. Biophys. Acta., 1691, 51-65

Svoboda, P., Teisinger, J., Novotny, J., Boutova, L., Drmota, T., Hejnova, L.,
Moravcova, Z., Lisy, V., Rudajev, V., Stohr, J., Vokurkova, A., Svandova, I. and
Durchénkova, D. (2004) Biochemistry of transmembrane signalling mediated by trimeric G
proteins. Physiol. Res. 53 (Suppl. 1), S141-S152

Rudajev, V., Novotny, J., Hejnova, L., Milligan, G. and Svoboda, P. (2005)
Thyrotropin-releasing hormone receptor is excluded from lipid domains. Detergent-resistant
and detergent-sensitive pools of TRH receptor and G4o/Gy o protein. J. Biochemistry (Jap)
138, 111-125

Ostasov, P., Bourova, L., Hejnova, L., Novotny, J.# and Petr Svoboda (2007)
Disruption of the plasma membrane integrity by cholesterol depletion impairs
effectiveness of TRH receptor-mediated signal transduction via Gq/Gy a proteins. J. of
Receptors and Signal Transduction. 27, 335-352

Ostasov, P., Krisek, J., Durchankova, D., Hejnova, L., Svoboda, P. and Novotny, J. #
(2008) Ca”* responses to thyrotropin-relasing hormone and angiotensin II: the role of plasma
membrane integrity and effect of G;;a protein over-expression on homologous and
heterologous desensitization of hormone response. Cell Biochemistry and Function 26, 264-
274



