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L-glutamate

s Glutamate is the major excitatory
neurotransmitter in the mammalian CNS,
acting through both ligand gated ion
channels (ionotropic receptors) and G-
protein coupled (metabotropic) receptors

s Glutamate receptors play a vital role in
the mediation of excitatory synaptic
transmission



Glutamate
acts on:

\\
lonotropic receptors

e
Metabotropic receptors

NMDA-receptor family

AMPA-receptor family

Kainate-receptor family

Group |

(Phospholipase C activation)

Group 11
(Adenylyl cyclase inhibition)

Group I
(Adenylyl cyclase inhibition)

Receptor subunits

{ NMDAR1

A

NMDARZ2A, ...

[ GluR1
GluR2
GIuR3

. GIuR6

MGIulA
MGIuS5A

mGlu2
mGlu3

mGlu4, mGlu8
mGIlu6, mGIlu6
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Figure 2. General structure of an onotropic glutamate receptor
subunit. lonobopic glufamate receptor subunits follows the same asic
struciural patiorn with anm extracellular F-tarminus and large loope that
together form the ligand bBanding domain. The C-terminus is inbracellular
and is offten the site of splice variation amd infaeraction stes with
infracaellular proteims.
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Fig. 6a. Non-NMDA receptors are selectively 19 60. NMDA receptors are siructurally complex
agonized by kainate, AMPA and quisqualate. With separate binding sites for glutamate, glycine
The associated ion channels are more perm  MG+2, Zn+2 and polyamines. NMDA-gated

eable to Na+ and K+ ions tha Ca+2 (from ~ channels are more permeable to Ca+2 than
Kandel et al,.1991). Na+ jons (from Kandel et al., 1991)




NON-NMDA RECEPTORS

s Give immediate response upon binding of
glutamate

s More permeable to Nat & K+ than Ca* *

s Influx of Na* causes depolarization of the
membrane which is the major factor for
activating NMDA type receptors



NMDA RECEPTORS

| Unllke NON NMDA Transmembrane
receptors, they

require d Slutamate

Co-agOn|St Binding Site

GLYCINE

Elycine
Binding Site

Figure 3. Blnding sites on the
NMDA receptor. Yote - the
stoichiomeiry of the reeptor
complex is schematic onby. It is
not known as yet awhether the
complex is a tetramer or a
pentamer
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Metabotropic Glutamate (mGlu)
Receptors

s Metabotropic glutamate (mGlu) receptors

are G-protein coupled receptors (GPCRs)
lonotropic receptor Metabotropic receptor

Receptor
Transmitter P Ehannel Transmitter Channel
Effector ___| Receptor
function Extracellular

Cytoplasm

i A

G-protein Adenyly function
cyclase

Extracellular,

Cytoplasm %

Fig. 5a. lonotropic receptors and their Fig. 5b. Metabotropic receptors are

associated ion channels form one coupled to their associated ion channels

complex (top). Each iGIuR is formed by a second meassenger cascade (top).

from the co-assembly of multiple (4-5) Each mGIuR is composed of one

subunits (From Kandel et al., 1981). polypeptide, which is coupled to a G-protein
{from Kandel et al., 1991).



m [hey are not co-assembled from multiple

subunits, but are one polypeptide with
common 7/ transmembrane domain

fe_"""'--..__.f_uzwui Binding
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Splice Variation i..__._‘_.._......_..... S
Figure 8. General structure of the metabotropic glutamate receptors.
The mGlu receplors are coupled to G-proteins and possess the common
T-fransmembrane domain motlifly found in these receptor types. Howewver,
thie N-terminus is much larger than in the adrenargic family of GPCRs and
contairns the ligand binding domain. The C-terminus generally undergoes
axtensive solice varnatan.




They have been subdivided into three
groups, based on

s Sequence similarity,
= pharmacology

= intracellular signalling mechanisms



utamate Recepto

Group | Group I Group Il

mGlu1 mGlu2 mGlud

mGlus mGlu3 mGlué
mGlu?

mGluld

Figure 7. Classification of the metabotropic
glutamate receptors.




Metabotropic glutamate receptor groups (from Pin and Duvoisin, 1995).

group MGIuR

MGIuR1,
MGIuR5

MGIuR2,
MGIuR3

MGIuR4,
MGIURG.
MGIuR7,
MGIuRS8

agonist(s)

guisqualate,
ACPD

L-CCG-1,
ACPD

L-AP4
(APB)

intracellular pathway

increase phospholipase C
activity, increase cAMP
levels, increase protein

kinase A activity

decrease cAMP levels

decrease cAMP or cGMP levels
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