
Accepted Manuscript

The effects of RAMPs upon cell signalling

Sarah J. Routledge, Graham Ladds, David R. Poyner

PII: S0303-7207(17)30198-3

DOI: 10.1016/j.mce.2017.03.033

Reference: MCE 9907

To appear in: Molecular and Cellular Endocrinology

Received Date: 29 July 2016

Revised Date: 1 February 2017

Accepted Date: 24 March 2017

Please cite this article as: Routledge, S.J., Ladds, G., Poyner, D.R., The effects of RAMPs upon cell
signalling, Molecular and Cellular Endocrinology (2017), doi: 10.1016/j.mce.2017.03.033.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.mce.2017.03.033


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

The effects of RAMPs upon cell signalling 

Sarah J Routledge1*, Graham Ladds1 and David R Poyner2   

 
1Department of Pharmacology, University of Cambridge, Cambridge  

CB2 1PD, United Kingdom 

 
2School of Life and Health Sciences, Aston University, Aston Triangle, 

Birmingham B4 7ET, United Kingdom  

 

*Corresponding author; Sarah J Routledge, Department of Pharmacology, Tennis 

Court Road, Cambridge, CB2 1PD, United Kingdom; +44 1223 334028; 

sr760@cam.ac.uk 

 

Abstract 

G protein-coupled receptors (GPCRs) play a vital role in signal transduction. It is 

now clear that numerous other molecules within the cell and at the cell surface 

interact with GPCRs to modulate their signalling properties. Receptor activity 

modifying proteins (RAMPs) are a group of single transmembrane domain 

proteins which have been predominantly demonstrated to interact with Family B 

GPCRs, but interactions with Family A and C receptors have recently begun to 

emerge. These interactions can influence cell surface expression, ligand binding 

preferences and G protein-coupling, thus modulating GPCR signal transduction. 

There is still a great deal of research to be conducted into the effects of RAMPs 

on GPCR signalling; their effects upon Family B GPCRs are still not fully 

documented, in addition to their potential interactions with Family A and C 

GPCRs. New interactions could have a significant impact on the development of 

therapeutics 
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Abbreviations 

AM, adrenomedullin; AMY, amylin; CaSR, calcium-sensing receptor, CGRP, 

calcitonin gene-related peptide; CHO, chinese hamster ovary; CLR, calcitonin 

receptor-like receptor; CT, calcitonin; CTR, calcitonin receptor; CRF, 

corticotrophin releasing factor; ECD, extracellular domain; ECL, extracellular 

loops; GCGR, glucagon receptor; GLP, glucagon-like peptide; GLP, GLP2R, 
glucagon-like peptide receptor 2; GPCR, G protein-coupled receptor; GPR30, G 
protein coupled estrogen receptor 1; GRKs, G protein-coupled receptor kinases; h, 

human; HEK, human embryonic kidney; m, mouse; NHERF-1, Na+/H+ exchanger 

regulatory factor-1;  PTX, pertussis toxin; PTH, parathyroid hormone; PTHR, 

parathyroid hormone receptor; PTHrP, parathyroid hormone related peptide; r, 

rat; RAMP, receptor activity modifying protein; s, salmon; VPAC, vasoactive 

intestinal peptide. 

 

1. Introduction 

In order to communicate and respond to their surrounding environment, cells 

utilise a vast array of signalling molecules ranging from neurotransmitters, 
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