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Opioid receptorok elsodleges szerkezete:
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- FIZIOLOGIAI HATASOK



Opioid receptorok
regionalis
megoszlasa
patkany agyban

(Mansour et al., Trends NeuroSci, 1988)



Morphine and enkephalins:
schematic structural comparisons

Leu-enkephalin Morphine Met-enkephalin
Tyl’1 ‘A’-ring Tyr1
o Ol—NH,
Leu5 — Phe4 ...... C=0
H(I) G|Iy3 HO— Mlet§ ....... Gly?2
Phe* — Gly3
YGGFL YGGFM
1-4 B-bend 2-5 B-bend




Receptor feheérje affinitasjelolése
opioid peptidekkel

Receptor feherje tisztitas
affinitaskromatografiaval béka agybol



Enkefalin klormetil ketonok

- Gly -Gly- Phe - Leu-OH
- Gly -Gly- Phe - Leu-CH,Cl
-D-Ala-Gly- Phe - Leu-CH,Cl
-D-Ala-Gly-NMePhe-Gly-ol

-D-Ala-Gly-NMePhe-Gly-CH,C1l

Leu-enkefalin

LECK

DALECK

DAMGO

DAMK



Species difference in 3H-DAMCK labelling pattern

SPECIES/TISSUE SUBUNIT MOLECULAR WEIGHT
OF LABELLED PROTEINS (kDa)

Rat / Forebrain 58, 48, 38, 18
Rabbit / Cerebellum 58, 48, 38, 18
Guineapig/ Cerebellum 58, 48, 38, 18
Frog/ Brain 58, 18
Adult Chicken Brain 70, 58, 48

Neonate Chicken Brain 58, 48



Irreverzibilitas

|

Tyr-D-Ala-Gly-Phe-Mel-Ome

Mel-D-Ala-Gly-Phe-Leu-OH

|

N-terminalis tirozin neélkul
(az aktivitas megorzése)



RECEPTOR IZOLALAS

KAPPA SZEPARALAS BEKABOL
(nativ meéret alapjan)

TISZTITAS
1.) HHDROFOB KROMATOGRAFIA

2.) AFFINITAS KROMATOGRAFIA
A) DALE
B) DINORFIN






KOPr tisztitas homogenitasig (1990)

Membranpreparalas
Szolubilizalas
Affinitaskromatografia
Ultraszirés / koncentralas

Rekonstitucio lipidekkel
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Kappa-opioid receptor:
Purification from frog brain
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OPIOID PEPTID TANDEM

MTA-ELTE Peptidkémiai MTA-SzBK Biokémiai Intézet
Kutatocsoport Opioid receptor csoportok




LIGAND DESIGN

AIMS: to enhance - affinity, - specificity and - stability (peptides!)

; LIGANDS :

Heterocyclic compounds Peptides

: L. Synthetic agonists/antagonists
Therapeutical applications
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Homology with opioid peptides
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1997

Dooley et al. JPET HEXAPEPTIDES
HN NH2 HN NH;
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Conclusions | - in vitro studies

Ac-RYYRIK-ol
v Receptor binding high affinity NOP ligand PEC,=9.10
v" GTPyS binding competitive antagonist pA,= 8.67
v mVD bioassay competitive antagonist pA,= 8.46
v mColon full agonist PEC.,=9.0

v C-term reduction increases affinity
v Both N- and C-terminals are important

v’ Structural requirements for the hexapeptides;
e Positively charged Arg! residue

e N-acetyl group (protection) Gunduz et al. 2006, Eur. J. Pharmacol. |
Gunduz et al. 2006, NeuroSignals,



Phylogenetic variability in proenkephalin- and
prodynorphyn derived opioid peptides: an
illustration of chemical biodiversity



Natural diversity of opioid peptides

Genetically encoded
structure and biosynthesis

1

Bioinformatic search of databases

1

Chemical synthesis

1

Biochemical characterizations



Evolution scheme

Gar Lungfish Frog Anole Chicken Human
Toad Platypus
Mouse

Cartilaginous Ray-finned Lobe-finned Amphibia  Reptiles Birds Mammals

fish fish fish YGGFMRGL

YGGFMi - F YGGFMRSV YGGFMRGY
YGGFMRSL

%@
Actinopterygians
Gnatosthomes Bojnik, E., Neuroscience, 2009
& @'
YGGFI & YGGFRGY YGGFRSL

YGGFRSV
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