Acerca del articulo El articulo Desplazarse por el articulo y por otros contenidos

Entre en su cuenta de
nature.com para crear un =
perfil personalizado. ]

Full text access provided to London Metropolitan University
by Holloway Road Learning Centre

Los usuarios de licencia del sitio
también veran este mensaje.

Regresar desde el articulo hastala
pégina principal de la publicacion. !

nature
chemical biology

Mo nature.com » journal home » archive » issue » article » full text

Yang Han

nature T——e

Canter for Molcular Recognition, Columbia University College of Physicians and Surgeons, New York. New
Yerk, UBA

Department of Psychialry, Columbia University College of Physicians. and Surgeons, New York, Mew York, (
USA. |
Division of holecular Therapeutics, New York State Peychiniric Institute, New York, New Yok, USA. !
‘Search for this author in:

PG journals + PubMed - Googhe Schatar

Haga clic para ver la informacion sobre

1 el autor asf como enlaces a otros articulos
I i Que haya escrito ese mismo autor en
‘Yang Han, Irina 8 Mereira, Eneko Urizas, Harel Weinstoin & Jonathan A Javitch '

______________________ o publicaciones de NPG y externas.
- Haga clic para ver las . e

afiliaciones y contribuciones jations |
enumeradas al final del articulo.

HEMICAL

NATY Y | ARTICLE

Journal home Subscribe

' Realice busquedas en esta publicacion o
' entodo el contenido de nature.com.
1

e

E-alortsignup fech
& RSS foed

Current issue

Allosteric communication between protomers of dopamine
class A GPCR dimers modulates activation

For authors

Affiliations | Contributions | Corresponding author

Natue Chemical Biology 8, 668-005 (2009) | dot10.1038nchenitia. 199 [» Yang Han, Irina S Moreira, Eneko Urizar, Harel Weinstein & Jonathan A Javitch

FRoceived 22 October 2008 | Accepled 28 Apdl 2009 | Published onfine 02 Augus! 2009

nature E

Enjoy the world of science with
230% discount to Nature

author

Nature Chemical Biology 5, 688-695 (2009) | doi:10.1038/nchembio. 199
|»Received 22 October 2008 | Accepted 28 April 2009 | Published online 02 August 2009

i Sefacilitan los datos de un autor
. para fines de correspondencia.
|

Enlaces dtiles para leer otras
publicaciones de editores y sociedades
que contribuyen con sus trabajos.

Citations to this article
Crossref (1) Scopus (1) Web of Science (2l

.
:

! Abstract | -
1

1+ Introduction * Results * Discussion + Methods * Acknowledgments * Author information *

Supplementary information

News and Views

by Zylbergold and Hébert

The functional architecture of dimeric or oligomeric
GPCR signaling remains incompletely understood.
Using a clever combination of receptor-G protein

1
E Lea contenidos relacionados que
fusic ind vari tor tations, ne... A i 1
e e i o COMpafian al articulo. Seleccione
. ‘Continue’ para sequir leyendo.
1

L» A major obstacle to the functional i f di
between class A G protein-coupled receptors (GPCRS) has been the
methodological limitation in achieving control of the identity of the components
comprising the signaling unit. We have developed a functional complementation
assay that enables such control, and we demonstrate it here for the human
dopamine D2 receptor. The minimal signaling unit, two receptors and a single G
protein, is maximally activated by agonist binding to a single protomer, which
suggests an asymmetrical activated dimer. Inverse agonist binding to the
second protomer enhances signaling, whereas agonist binding to the second
protomer blunts signaling. Ligand-independent constitutive activation of the
second protomer also inhibits signaling. Thus, GPCR dimer function can be
modulated by the activity state of the second protomer, which for a heterodimer may be altered in pathological
states. Our new methodology also makes possible the characterization of signaling from a defined
heterodimer unit.
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and (i) the ability to modulate activity of one receptor using ligands targeting the second receptor. Compelling
as these examples are, it has thus far been difficult to construct a mechanism that would coherently explain all
these phenomena. For most GPCRs, a major obstacle has been methodological, especially the inability to
control the identity of the components of the G protein signaling unit, which must include the interacting
receptors and G proteins. Here we present a mechanism for rhodopsin-like class A GPCRs that we were able
to identify using a new approach that enabled us to control the identity of the participants in the signaling
complex.
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The R2 subunit does not signal by tself in response to y-aminobutyric acid (GABA, 1) but is essential for
surface expression of the R1 subunit and therefore for signaling of the heterodimeric complex. Therefore, the
only species on the surface that can signal must contain R1 and R2, which allows the study of defined
heterodimers. These receptors have been shown to function through a “transactivation” mechanism in which a
GABA-binding R1 signals through interactions of R2 with G protein. A clever adaptation of the endoplasmic
reticulum retention signal from the GABAg receptor has enabled controlled cell surface expression and study
of signaling by defined metabotropic glutamate receptor (mGIuR) *hetero™-cimers, which have been inferred to
signal through trans activation and through cis activation, in which the agonist-bound receptor interacts directly
with G protein. Such an approach to engineered endoplasmic reticulum retention signals has not yet been
successful in class A receptors, but class A glycoprotein hormone receptors with large extracellular binding
domains also appear to be capable of both trans and cis activation.
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Engineering a luminescence readout for D2R activation
To isolate signaling of the D2R (a prototypical G,- or Gi-coupled receptor) from endogenous G proteins and to
control each of the components of the signaling complex, we engineered Fip-In T-REx 293 cells to stably
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Engincering a luminescence readout for D2R act |
To isolate signaling of the D2R (a prototypical G- or ~
control each of the components of the signaling eom 203 cells to stably
express aequorin (AEQ cells) (see Methods). Aequos lcium-dependent
manner in the presence of the subsirate coelenterazine (2), and it has been used to create a sensitive:
luminescence readout for GPCR-mediated phospholipase C aciivation. In these cells, endogenous muscarinic
or purinergic receptors signaled robustly via endogenous G, resulting in strong agonist-induced (acetylcholine
(ACH, 3) and ATP (4), respectively) luminescence signals (Supplementary Fig. 1a). In contrast, when D2R
was stably expressed in AEQ cells, treatment with the agonist quinpirole () did not lead to luminescence,
‘which is consistent with a lack of D2R coupling to Gy, (Fig. 1a and Supplementary Fig. 2).
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