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© Receptory sprazené s G-proteiny - GPCRs

- rozdeéleni

- trafficking

\V

- struktura

= oligomerizace

@® Transportéry neuroprenasect
- rozdéleni
- struktura

© Neuroprenasece

= Glutamat - mGIluRs

- GABA, glycin — GABA.R, GlyTs

- Biogenni aminy - DA Rs, 5-HT R, ...
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Receptory sprazené s G-proteiny - GPCRs
- chut'ove a cichové vjemy

Monosodium

glutamate (“Unami”) Sweeteners

- T1R1+T1R3 - T1R2+T1R3

AN




3 rozdéleni GPCRs
A B

1c

Family 1
NH,

Retinal
Odorants

7 Catecholamines
n  Adenosine
£~ ATP, Opiates

Enkephalins
Anandamide

Peptides

Cytokines
7o llg
" Formyl Met-Leu-Phe
{MLP-peptide
PAF-acether
Thrombin

o Glycoproteins
N hormones

£~ (LH, TSH, FSH)

Glutamate
(metabotropic)

CaOO
GABA (GABAg)

Pheromones
(VR, GoVN)

| E—
—

|

[
[

i I .
VN4

Rhodopsin
LH-hCG

Thrombin
Angiotensin
Adenosine (A2)
Adrenergic (f2)
Serotonin (5-HT4s)

a-latrotoxin
PTH
Secretin
viP
PACAP
Glucagon
CRF

cAR4
cAR3
cAR2
cAR1

mGluR4
mGluR2
mGIluR1
C.H

VR1

GgoVN2
GoVNy
GABAg (R1)

VNg

Smooth-Hum
Smooth-Dro
Frizzled-Hum

- funkce — prenos extracelularniho signalu dovnitr
bunky, pomala signalizace

Family 1

Family 2

CAMP
Family

Family 3

Family 4

Family §

Outside of the cell




3 GPCR trafficking

Il surf tabili
Spinophillin
Homer
{ Filamin
4.1N
Muskelin

PSD95

Cell surface targeting

Deubiquitinating
enzymes

ERAD
Proteasomal
degradation

7TMR

Cell surface targeting | %,

Homodimerization
Heterodimerization

i
S o ‘i’;‘;%'e‘"

ER processing
Quality: chaperones
Folding: HSP, RAMP

ER Lumen

Drake, M. T. et al. Circ Res 2006;99:570-582




3_GPCR trafficking

Clathrin-coated pit

@NTERNALIZATION

@

Protein phosphatase




38 Signalni cesty GPCR

- Gs/olf
- Gi

- Gq

= Gjy/13

www.ﬁABiosciances_com
www, ProteinLounge.com
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38 _Signalni cesty GPCR

- G-proteiny - heterotrimery

X

L/
- Gs/olf
- Gi

- Gq

= Gjy/13

- p-arrestin

G-protein subunits

G,
G,

G, {transducin)
Gy, [gustducin)

GG’I 1,2,3

G
G(’:

Gaqv Get,yy GOy 4515

Qe

1
12!

Gt 3
=)

Gpy

Effectors

TAdenylyl cyclase

RGS-PX1 (GAP, sorting nexin)
Calcium channels

c-Sre tyrosine kinases

TcGMP phosphodiesterase
Phosphodiesterase (bitter, sweet taste)

LAdenylyl cyclase, Tc-Src tyrosine kinases

Rap1GAP1

TPhospholipase C
LARG RhoGEF

p115 RhoGEF, PDZ-RhoGEF, LARG RhoGEF
{(Rho activation, stress-fibre formation)
E-Cadherin (j3-catenin release)

KIR3.1-3 4 (GIRK K* channels)

GRKs

T Adenyiyl cyclases (ACH, ACIV)

lL:::"]tp(ospholipasee. (PLC 1, p2, p3)
g4

/4|




3_Signalni cesty GPCR e
2 =" o %
- g-arrestin Ul oo iy 7 o h—— 4
o rrae— v
(Dl Y1) o> g
N N el ) -A..lg__‘_g;«-dﬂ
NF Y A 4 LTSN
0 O o=
as > 4 A"’) T
MULTIFACETED FUNCTIONS OF 3-ARRESTINS
DESENSITIZATION ENDOCYTOSIS SIGNALING
Agonist

Internalization

G protein uncoupling

2"messenger Intracellular trafficking:
degradation Recycling or lysosomal
degradation

Chemotaxis
Apoptosis
Metastasis
Protein translation

TRENDS in Pharmacological Sciences

= biased signaling — orientovana signalizace

Lefkowitz RJ., TIPS (2011)




38 _Signalni cesty GPCR

my =

- ligandy, které zvyhodnuiji je

N

dnu signalni cestu — biased agonists

NV
- AT1R ligand — TRV027

B-arrestin-biased ligand

Angiotensin [l type 1 receptor

Cell membrane

tion T Cardiac contractility
ntic | Cardiac cell apoptosis

J

TRENDS in Pharmacological Sciences

- MOR ligand — TRV130

- léeky na kardiovaskularni
onemocnéni

G protein-biased ligand

u-opioid receptor

Cell membrane

Increased espiratory depre
analgesia

TRENDS in Pharmacological Sciences

- analgetika bez vedlejsich
.I.x=“ [e] Vo 4 r - ~ r
(S A1 00|

gastrointestinalni dysfunkce

Lark MW., TiPS (2014)




3 oligomerizace

= Pocet podjednotek

N
NV

- monomery (RhoR-funkcni)
- dimery, tri-, tetramery- (GABAbR-dimery dimerti)

- oligomery (RhoR-fady oligomerti)

/4|




3 oligomerizace

= Pocet podjednotek

N
NV

- monomery (RhoR-funkcni)
- dimery, tri-, tetramery- (GABAbR-dimery dimerti)

- oligomery (RhoR-fady oligomerti)

/4|




38_oligomerizace

= Pocet podjednotek

X
N - monomery (RhoR-funkcni)
- dimery, tri-, tetramery- (GABAbR-dimery dimeri)

- oligomery (RhoR-rady oligomeril)

AFM — membrany

ty€inek — mysi sitnice

) X
ﬁ'»u 2
y IOiI”

.\

'I K
-

&\n




38_oligomerizace

= Podjednotkové slozeni

N
NV

- Homomery (konstit. homomery- mGIluRs)

- Heteromery (GABADbR, D1/D2R, opioidni R)

A“B

!

Effect | Effect 2 Effect 3 Effect 4

/4|




3 _oligomerizace

= Funkce

N
“+/ = nové farmakologické

viastnosti

- trafficking,
desensitizace,

ety LT X

(Moeps, Fagni (2003) EMBO Reports)




38 _Transportéry pro neuroprenasece — sekundarni aktivni transport
(elektrochemicky gradient)

B Active Transport Passive Transport
| 1S I
. Q BLY) %))
Primary Secondary . P 3
| 1 1 o1 Sg < )
> I R > Sy a o
=rF= 39 o= =3 c &
5= S c @, &
%8 o5 78 o g
Z 0 =2 2 = =

L
Q
=

woo gamAbojoisAyd mmm ye gamAbojoIsAiyd

T T Iz = T T T T
«Q «Q «Q «Q «Q «Q «Q «Q
- = = b= - = - -
I 1 1 1 1 I
Pump-mediated Carrier-mediated Channel-

mediated




38 _Transportéry pro neuroprenasece

= v bunécné membrané = vezikularni
N - SLC1, SLC6 - SLC17, SLC18, SLC32
N - extracelularni koncentrace - koncentrace neuroprenasect v
neuroprenasecl cytoplazmé, ve vaccich

(a) (b)

SLC1 gene family transporters SLC17 gene family transporters SLC6 gene family transporters SLC18 and SLC32 gene
family transporters

Transporters: Transporters: vGiuti-3 Transporters: DAT, SERT, NET,

glutamate transporters lon dependence: H* (antiporters) GAT1-4, GlyT1 and GlyT2 Transporters: VMAT1 and

[EAAT1 (GLAST), EAAT2 (GLT-1), Structure: 6-12 TMs predicted, lon dependence: Na', (CF) VMAT2, VACHT, VIAAT

EAAT3 (EAAC1), EAAT4, and EAATS) oligomerization state unknown (co-transport), SERT: K* (countertransport) | [lon dependence: H*

lon dependence: Na*, H" Structure: 12 TMs, dimers (antiporters)

(co-transport), K+ (countertransport) Structure: 6-12 TMs predicted,

Structure: six TMs plus C-terminus with oligomerization state unknown

two hairpin loops, trimers

Dopamine
5HT
Norepinephrine
GABA

Glycine

Glutamate

Ligand-gated ion channel

THRENDS In Pharmacological Sciences




38_Neuroprenasece

= Glutamat — hlavni excitacni neurotransmiter

Presynaptic glutamate

—_—

Glial cell

Postsynaptic glutamate

AN




= receptory
hniGIuR — AMPA R, NMDA R, kainatovée R
%

potential drug
binding sites

glutamate
\,mding site

N
- mGIuRs:
I. mGIuR 1, 5 — Gq, TNMDA R, 1 neurotoxicita

II. mGluR 2,3 — Gi, | aktivitu NMDA R, | neurotoxicita,
. B I e A

III. mGIuR 4,6,7,8 — Gi, | aktivitu NMDA R, | neurotoxicita,
presynapticka inhibice

intracellular
domain

onemocnéni — zmény v signalizaci mGIuR I.- FXS (Fragile X syndrom) —
nejcastéjsi pricina ment. retardace u chlapcti; hyperaktivita, postiz.
pracovni a kratkodoba pamét’, autismus; FMRP (Fragile X mental
retardation Protein)-FMRP reguluje translaci mRNA

, (1,
- antagoniste mGIuR5 — naprava poskozeni patere, kognitivni a socialni |
projevy FXS

- agonisté mGIluR2,3 — ucinné pri lécbé schizofrenie




&2 receptory
hq‘GIuR — AMPA R, NMDA R, kainatovée R
J

N
- mGIuRs:
I. mGIuR 1, 5 — Gq, TNMDA R, 1 neurotoxicita

II. mGluR 2,3 — Gi, | aktivitu NMDA R, | neurotoxicita,
. ticka inhibi

III, mGIuR 4,6,7,8 — Gi, | aktivitu NMDA R, | neurotéxXicita
presynapticka inhibice

onemocnéni — zmény v signalizaci mGIuR I.- FXS (Fragile X syndrom) —
nejcastéjsi pricina ment. retardace u chlapcti; hyperaktivita, postiz.
pracovni a kratkodoba pamét’, autismus; FMRP (Fragile X mental
retardation Protein)-FMRP reguluje translaci mRNA

, (1,
- antagoniste mGIuR5 — naprava poskozeni patere, kognitivni a socialni |
projevy FXS

- agonisté mGIluR2,3 — ucinné pri lécbé schizofrenie




= transportéry
- tunéc’. membréna - SLC1 — EAAT1-5
Na*, H* symport, K* antiport

6TM, C-konec se 2 vlasenkami

nemocnéni — ALS (amyotroficka lateralni
kleroza - neurodegenerativhi onemocnéni
ozku, zplisobujici degeneraci a ztratu
ozkovych a spinalnich motoneuronti (Lou
ehrig, Stephen Hawking) — mutace v EAAT2),

pilepsie, Alzheimer, schizofrenie
EAAT2 - zvysena aktivita, exprese —
europrotektivni efekt

- vezikularni— SLC17 - vGluT1-3

- H* antiport, zavislost na Cl-,6-
12TM

- inhibitory vGluT — méné uvolnéného Glu -

kontrola epilepsie




= GABA a glycin

= hlavni inhibicni mediatory CNS
- Gly — ko-agonista NMDA R

(A)

Glial cell coiiime.

Presynaptic l
terminal

X
N
- pa
hype
napéti, ztuhlost)

meét’, uceni, bolest, epilepsie, schizofrenie,
rekplexie (prehnany startl reflex, svalové

= receptory

synapticky prenos

- metabotropni — GABA;Rs — pomala

regulace synaptického prenosu

= transportéry

- bunécna membrana — GAT1-4, GlyT1-2

- iontové kanaly - GABA,Rs, GlyRs — rychly

- vezikularni — VIAAT

LUU

Ly
i breakdown
g GABA
/ Fanspa Orler
Glutamate \

\II EII CH—CH—C00

Glutamic acid decarboxylase
+ pyridoxal phwphlh

GABA 1

IH\. CH,— CH—CH,— OO0

1 e P \'L“.‘ilcll]-\[
AIERT T GABA
b transporter
Postsynaptic cell

receplors

(B)

Glial cell

Presynaptic
terminal

Gilyeine
transparter

Glucose
Serine

+ H
HN — O — CO0Y i

COOH i

Serine transhydroxy-
methylase
@ Glveine
- -
=% H /
Ji:r\-m-.l' — 00" / 30y
e
L &y
= L] ¢

,/J Postsynaptic cell
L'-l_'\r'l.'il'll."/ Lt

receplons




= receptory
= GABA,Rs, GlyRs — iontové kanaly, CI-

- hyperpolarizace (prenatalni depolarizace),
-shizeni vstupniho odporu membrany (shunting)

- agonisté GABA,R, GlyR — barbituraty

- GABA,R - benzodiazepiny, alkohol — sedativa,
anestetika, anxiolytika, antiepileptika

- antagonisté GABA,R — bikukulin (pro-epilepticky),

gabazin, thujon (absint)
- GlyR — mutace - hyperekplexie

- GABAgRs - GPCRs — Gi/o
- presynaptické — inhibice Ca 2* kanall —
snizeni uvoliovani mediator{i

- postsynaptické — 1 aktivity K + kanall —
hyperpolarizace

- agonisté - Baclofen

- antagonisté — Phaclofen, Saclofen




=> GABAg_receptory - KCTDs

KCTD proteins (K-channel tetramerization domain-containing proteins)-

CTD 8,12, 16
N

N/
- reguluji funkci GABAg receptoru —
zrychluji nastup GBR aktivované
odpovédi K*-kanali

proudu

- KCTD 12 - rychla desensitizace K+

- konstitutivné vazi: C-konec

GB2 pOdjed notky, G BY GABAg receptor

podjednotky

- KCTD12 dynamicky vazi:
volné Gpy podjednotky —
kompetice s vazbou na K*

4 Inactive state:
ka naIy KCTD12 binds to

receptor and G protein

100 uM baclofen

wio KCTD

+ KCTD16

+KCTD12

(Turecek R (2014) NeuroT)

G-protein gated
inward rectifyer
K* channel (Kir3)

Active state: Desensitized state:
GBy binds and KCTD12 uncouples
activates Kir3 GRy from Kir3




= transportéry

- bunec. membrana— SLC6

- Na*, Cl- symport; 12TM, dimery
~—= GAT1=4 =GABA

- heurony, glie

- GAT1 — zmeéna v mnozstvi pri schizofrenii, R ’A 3
antiepileptikum - tiagabin (inhibitor) ‘:ﬁr Al
- GAT3 — antikonvulziva ‘3,: , L
| g,e,
- GlyT1, GlyT2 - glycin s

-GlyT1-1Gly/1Cl/2Na — astrocyty, odstranéni Gly
- inhibitory — schizofrenie

-GlyT2-1Gly/1Cl/3Na — presynapticka zakonceni, dopInéni Gly ve vaccich

- GlyT2 mutace -

hyperekplexie /_/ inhibitory presynaptic \
* glycine
i ‘ —_— O VIAAT
i 2rni 3 GyT1
- vezikularni — VIAAT B <+ ey o

posisynaptic neuron




-

= Biogenni aminy

katecholaminy: norepinefrin (noradrenalin), epinefrin (adrenalin), dopamin

- serotonin
? ; - DA putamen e —S_H-I:leokortex W e g, N
H\ﬁIStam n ncl. caudatus . /Q N o i 3 7
Prcfrom/i/cé;péi ; 2
(. A7 N
/‘;\\i 5 ‘,

Nucleus accu{nb s

amygdala amygdala

ncl. arcuatus

\ L ncl. raphe rostralis
ventralni East tegmenta ) Substatisnigrs ncl. raphe caudalis
NA . .
Histamin
neokortex
el
Jo o -
(o Yeir 5
P
N O
ncl. —
tuberomanmilaris
hypothalamus
amygdala

hippokampus k mise




= katecholaminy

= norepinefrin (noradrenalin), epinefrin (adrenalin)

prokrveni svalli

r

- sympaticky NS - stresové reakce — srdecni frekvence, uvolnéni glukosy,

N ~odmeény
= receptory
- | adrenergni R: GPCRs o~ Qil_cm-m_m
HOQ He

- | 1-Gq, | K* kanaly
- | @2 -Gi, | AC, 1 K+ kanaly

- | B1,B2-Gs, 1 AC

= transportéery

- NET — SLC6 — NE, Epi, DA
- substrat - amfetamin

- inhibitor - kokain

- VMAT (vesicular
monoamine transporter)

- inhibitory - antidepresiva

= degradace

Tyrosine of - Epinephrine

tetrahydrobiopterin
. + 0,

tyrosine phenylethanolamine

hydroxylase dihydrobiopterin M-methyltransferase

S-adenosylhomocysteine

+ HLO S-adenosylmethionine
Y OH
5 /i\réHz—c:Hg—NHz
“’//\rCHz—éH—COOQ HO
HO/%) °" Norepinephrine
oH H,0
DOPA
DOPA decarboxylase 0 dopamine p- hydroxyase
o Ha—CHg—rH
co, /\|—': 2 2-MH 2
Ho
OH
Dopamine

- COMT (catechol-O-methyl transferase), MAO

(monoamine oxidase)




-

= katecholaminy
norepinefrin (noradrenalin), epinefrin (adrenalin

- sympaticky NS - stresové reakce — srdecni frekvence, uvolnéni glukosy,
prokrveni svalli

AN y _odmény
= receptory
- | adrenergni R: GPCRs
- 41-Gq, | K* kanaly i Prreiond s

» Blood
- #

a2 - Gi, | AC, 1 K+ kanaly

Bl, B2 - Gs, 1 AC

= transportéry

@ Postjunctional

m Receptor

- N
- NET — SLC6 — NE, Epi, DA Nl o/ N
- substrat - amfetamin - m N
- ibi - H Meuronal T
inhibitor _kokaln Kfé . Reuptake  Metabolized
- VMAT (vesicular @ (blocked by cocaine)
monoamine transporter) Tyr = tyrosine: TH = tyrosine hydroxylase: DD = DOPA decarboxylase:

- inhibitory - antidepresiva

DA = dopamine; DBEH = dopamine [-hydroxylase; NE = nurepinephrin;l

= degradace

- COMT (catechol-O-methyl transferase), MAO
(monoamine oxidase)




> katecholaminy

- dopamin (DA)

- motoricka aktivita,

ny a navyky
- zmény v

schizofrenie, strach,

= degradace

DA systému -

. motivace, emoce,

y

Nigrostriatal pathway
Substantia Nigra to Striatum
. Motor control .
. Death of neurons in this

pathway can resultin
Parkinson's Disease

Mesolimbic and Mesocortical pathways
Ventral Tegmental Area to Nucleus
Accumbens, Amygdala & Hippocampus,

Tuberohypophyseal pathway
Hypothalamus to Pituitary gland

- inhibits release of prolactin from
adenohypophysis

. Hormonal regulation

. Maternal behavior (nurturing)

. Pregnancy

.. Sensory processes

and Prefrontal Cortex

. Memory

. Motivation and emotional response

. Reward and desire

. Addiction

. Hallucinations and schizophrenia if not
functioning properly

- COMT (catechol-O-methyl transferase), MAO (monoamine oxidase)




= katecholaminy striato-nigralni cesta
- dopamin (DA)

- motoricka aktivita,

schizofrenie, strach,

y

Surmeier J. TINS (2007)

NN

= degradace

- COMT (catechol-O-methyl transferase), MAO (monoamine oxidase)




> DA receptory - GPCRs D1 and D2 receptor signaling cascades
D2R

- skupina DI1IR: D1IR, D5R

, Adenylyl cyclase

- dimery/oligome
ry/olig ry cav2.122% o o S
= transportéry DAG «y RCS < PP-1
- DAT — SLC6 'P3 “)pp-2a

PKC i

a*, Cl- symport Caz
CaM
okain - inhibitor ‘l
i < Nav1 ! Ca* CaM
mfetamin — substrat,
obraceni smeéru transportu < _,pp28

- VMAT - SLC18,32

- schizophrenia model - e
D2R overexpression mice CHEESE!
ARMAGEDDON!

t Adenylyl cyclase

cAMP*
Cav1 .2/1. 3 ) PKA
Inactive
pCav1 21.3 Other PKA targets,
active AMPAR and

NMDAR trafficki
AMPAR and MDAR trafficking
NMDAR trafficking Nav1.1

WB—DZR‘

§ 1

dimer - w120

& 90

(Kellendonk C, Simpson E, [wwse ARMAGEDDON!
Neuron 2006) R

sss 55

43



= katecholaminy

- serotonin (5-HT)
- 90% gastrointestinalni trakt, krevni desticky, CNS —

- serotonergni bunky — nucle/ raphes

- nalada, chut’, spanek, uceni, pamét’

nedostatek — poruchy spanku, deprese, schizofrenie

inhibitory transportért — kokain, tricyklicka antidepresiva
receptory — GPCRs, 5-HT3 —
agonisté — LSD, psilocin (psilocybin -lysohlavky)

5-HT2A-mGIuR2 - aktivace mGIuR2
ucinek LSD, psilocybinu - schizofrenie — Gonzalez-Maeso J.

(2008) Nature

- Histamin

- lokalni imunitni reakce (vasodilatace, chemotaxe),
CNS (hypothalamus) — regulace spanku, nalada,
télesna teplota, vnimani bolesti (histaminové

iontovy kanal

neurony neaktivni béhem spanku)

receptory — GPCRs, H1-H4 R (H1,H3R — CNS)
antihistaminika — antagonisté H1 R (Gq)- ospalost
antagonisté H2 R (Gs) — ztrata libida, impotence

- ve fermentovanych potravinach, napojich (sake, vino)

— inhibuje halucinogenni

(A)

COo™

Histidine |

Histamine

(B)

I=I——CH: —CH— i’H,,-
N N

. A
Histidine
decarboxylase CO,

-
CH, — CH—NH;

HN N

Tryptophan COO™

(H ,—CH—NH;

Tryptophar
hydr \\h

5-Hydroxytryptophau

\CU,LH —CH NH;

Aromatic L-amino
acid decarboxylase COz

Serotonin (5-HT)

\CUVCH —CH NH;




2 endokanabinoidy

- endokanabinoidni systém — prijemné Gcinky canabinoiddi, opioidt, nikotinu,
alkoholu — zvysuji DA signalizaci — uvolnéni endokanabinoid(i ve VTA

endokanabinoidy — anandamid, 2-arachidonoylglycerol

= CB1 — CNS — presyn. uvolinovani neurotransmitert - tetrahydrokanabinol
(TH C) e Kanabingidy — Canabis sativa

D

- CB2 — imunit. systém, mozkovy kmen,
klira, mozecek

- VTA, NAcc, amygdala, frontalni, limbicky
kortex

- cannabidiol (CBD) a A9-
tetrahydrocannabinol (THC), jen THC
pSYChoaktivni (annabis sativa [




= peptidove mediatory

- propeptidy — stépenim v nervovém zakonceni vznikaji aktivni peptidy

- vasopresin (CYFQNCPRG-NH,) , W
-oxytocin (CYIQNCPLG-NH,) — retence

vody v ledvinach, vasokonstrikce,
orba paméti, agrese; porod, kojeni,
socialni chovani, diivéra

analogy oxytocinu — indukce porodu
receptory GPCRs

(B

opioidy — endorfin, enkefalin,
dynorfin — vnimani bolesti, zavislost na
navyk. latkach (kokain), stres, deprese

- receptory GPCRs — KOR, MOR, DOR

- Substance P— NK1R — vnimani
bolesti, emoce, zvraceni - striatum,
SN, prodlouzena micha, micha

Signal
peptide Pre-proopiomelanocortin
Pre-propeptide
Proopiomelanocortin i
Propeptide
ACTH B-lipotropin
Active peptide @D (TR
ylipotropin  B-endorphin
Active peptides D GEED
Signal

peptide -proenk

2

Pre-propeptide

Proenkephalin A ¢

T

Propeptide

Active peptides . . (] =] @ @
—_— e

| Met-enkephalin

Met-enkephalin  Leu-enkephalin

- v SN 1 uvolnovani DA, 1 uvoliovani AcCh, Histaminu, GABA




= GPCRs bez znameého ligandu (Orphan receptors)

= BAI 1-3 (brain angiogenesis inhibitor)

- vysoka exprese v mozku

hibice angiogeneze, tvorby tumort,

fagocytoza apoptotickych bunék,
synaptogenese, tvorba dendritickych
trnt

- autoproteolyza N-konce — GPS (GPCR
proteolytic site) — BAI 1- vasculostatin

Vstat120

120 — N-konec se vaze na CD36 —
t t- k' = I- W | Synaptic scaffolding proteins |
1pop o Ic a SIgna Izace Macrophages / \ Neurons/glia
Pvorwr—— Cork S., J Mol Med (2011)
Phosphaﬂdylserine\‘ . ]l ﬂJ‘/:cl :I/ i R
SR —msay— IS8 - vl e n ’
/g/ﬁ - ovlinéni dendritickych trnd
/ - schizofrenie, Parkinson

(striatum), zavislost, Fragile X
syndrome

i

Integrins

Actin cytoskeleton
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= plynné mediatory
- Zzadna zasoba, volna difuse pres bunécnou membranu

- NO

N

syntéza z L-argininu — NOS — v celé CNS (kortex, hipokampus,
triatum, mozecek) - aktivovana Ca influxem — nutny kalmodulin

imunitni odpovéd’, vasodilatace (aktivace guanylat cyklazy —
efosforylace myosinu), periferni NS i CNS (aktivace GC, kovalentni
odifikace proteinl, uvolnéni neurotransmiter)

neurotoxicky peroxinitrat (po aktivaci NMDA R), poskozeni DNA-deaminace
azi

§
3

- syntéza z hemu — hem oxygenaza
- hipokampus, mozecek, Cichové neurony

- aktivace GC
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