<< RABWE >>
IR HE 7 TR DR & 73 R BEAH ELAE T IC & 2 B OB AR IS O AT
- UA L REHIZE DRIV 5 2 > B2 BRI P O — BRI E OB 2L ---

Ligand-induced rearrangement of the intracellular dimeric conformation of
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The dimeric conformation of the metabotropic glutamate receptor 1a (mGluR1) is a key
determinant of the downstream signaling, since crystallographic analysis has shown
that glutamate stabilize the active state of the dimeric conformation of the
extracellular domain. We investigated the ligand-induced dimeric rearrangement of
the cytoplasmic domain by analyzing the fluorescence resonance energy transfer
(FRET) signal obtained from the plasma membrane, where ligands interact with the
mGluR1a, using a total internal reflection field microscopy system. Intersubunit
FRET efficiency was altered within 9 s after glutamate application, while intrasubunit
FRET efficiency was not changed. The effect was dependent on glutamate
concentration, inhibited by mGluR1 antagonists and reproduced by polyvalent cations,
Ca?" and Gd**, which are known to activate mGluR1a. We therefore conclude that
ligand-induced rearrangement of the extracellular dimeric conformation leads to
intracellular dimeric rearrangement without altering the respective monomeric

conformations.
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Fig.1 Outline of detection of structural rearrangements by changes of FRET efficiency.
When the distance between two fluorescent proteins is changed, a change of FRET
efficiency occurs. Therefore, two subunits of dimeric mGluR1 were labeled with CFP

(gray circle) and YFP (white circle) respectively, and the FRET efficiency was monitored.
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Fig. 2 Glutamate-induced FRET changes of CFP/YFP labeled mGluR1.
(Upper panel) Position in mGluR1 of fluoresncent labels, CFP and YFP. (Lower
panel) FRET efficiency recordings. Both data with and without application of

glutamate are shown
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Fig. 3 Glutamate-induced rearrangement of the intracellular dimeric conformation of
mGluR1

A schematic drawing of dimeric mGluR1 on the membrane looked up from cytoplasmic
side. Circles show seven transmembrane regions. Gray color shows transmembrane
region 1,2 and the 1st cytoplasmic loop. Black color shows transmembrane region 3,4

and the 2nd cytoplasmic loop.



