
Expression of GPR17 receptor in a murine model of perinatal brain neuroinflammation and its 
possible interaction with Wnt pathway 

 
 
M Boccazzi1,2*, J Van Steenwinckel1*, AL Schang3, L Schwendimann1, B Fleiss1,4, MP Abbracchio2, M 
Fumagalli2* and P Gressens1,4* 

 
1Inserm U1141, Paris, France 
2Università degli Studi di Milano, Department of Pharmacological and Biomolecular Sciences, Milan, 
Italy 
3UMR CNRS 8638-Chimie Toxicologie Analytique et Cellulaire, Université Paris Descartes, Sorbonne 
Paris Cité 

4King's College London, London, United Kingdom 
*Equally contributing  
 
 
Oligodendrocyte precursor cells (OPCs) are generated in specific germinal regions and progressively 
maturate to myelinating cells. Oligodendrocytes (OLs) differentiation is regulated by a complex 
interplay of intrinsic, epigenetic and extrinsic factors, including Wnt and the G protein-coupled 
receptor referred to as GPR17 (Mitew et al., 2014). This receptor responds to both extracellular 
nucleotides (UDP, UDP-glucose) and cysteinyl-leukotrienes (Ciana et al., 2006), endogenous 
signaling molecules involved in inflammatory response and in the repair of brain lesions. GPR17 is 
highly expressed in OPCs during the transition to immature OLs, but it is down-regulated in mature 
cells. Accordingly, GPR17-expressing OPCs are already present in mice at birth, increase over time, 
reach a peak at P10, before the peak of myelination, and then decline in the adult brain (Boda et al., 
2011). Of note, in cultured OPCs, early GPR17 silencing has been shown to profoundly affect their 
ability to generate mature OLs (Fumagalli et al., 2011, 2015). Myelination defects characterize many 
brain disorders, including perinatal brain injury caused by systemic inflammation (Favrais et al., 
2011), which is a leading cause of preterm birth. It has already been suggested that an imbalance in 
the Wnt/β-catenin/TCF4 pathway could be involved in the maturation arrest of OLs that is observed 
in premature infants (Yuen et al., 2014). No data are currently available on GPR17 in perinatal brain 
injury and on its possible interaction with Wnt pathway. 
Based on these premises, the aim of this work was to assess if the maturational blockade of OLs due 
to mild systemic perinatal inflammation, induced by intraperitoneal injections of interleukin-1β (IL-
1β), is accompanied by defects in GPR17 expression and whether the Wnt pathway is involved in 
the regulation of GPR17. 
Data showed that in newborn mice exposed to IL-1β, which induces a blockade of oligodendrocyte 
maturation, GPR17 expression is not affected at early time point (P5), but it is downregulated at 
P10, when its expression should be maximal. 
Moreover, in vitro studies revealed that the maturation blockade of the oligodendroglial cell line 
Oli-Neu, after treatment with a Wnt Agonist II, is accompanied by a severe inhibition of GPR17 
expression.  



In conclusion, our data have shown that myelination defects observed in perinatal brain injury are 
associated with defects in GPR17 expression; further studies are needed to characterize the 
molecular link between Wnt pathway and GPR17 receptor. 
Acknowledgement: Partially supported by Fondazione Umberto Veronesi 
 

Boda E, Viganò F, Rosa P, Fumagalli M, Labat-Gest V, Tempia F, Abbracchio MP, Dimou L, Buffo A. 
2011. The GPR17 receptor in NG2 expressing cells: focus on in vivo cell maturation and participation 
in acute trauma and chronic damage. Glia 59:1958–1973. 

Ciana P, Fumagalli M, Trincavelli ML, Verderio C, Rosa P, Lecca D, Ferrario S, Parravicini C, Capra V, 
Gelosa P, Guerrini U, Belcredito S, Cimino M, Sironi L, Tremoli E, Rovati GE, Martini C, Abbracchio 
MP. 2006. The orphan receptor GPR17 identified as a new dual uracil nucleotides/cysteinyl-
leukotrienes receptor. EMBO J 25:4615–4627. 

Favrais G, van de Looij Y, Fleiss B, Ramanantsoa N, Bonnin P, Stoltenburg-Didinger G, Lacaud A, 
Saliba E, Dammann O, Gallego J, Sizonenko S, Hagberg H, Lelièvre V, Gressens P. 2011. Systemic 
inflammation disrupts the developmental program of white matter. Ann Neurol 70:550–565.  

Fumagalli M, Bonfanti E, Daniele S, Zappelli E, Lecca D, Martini C, Trincavelli ML, Abbracchio MP. 
2015. The ubiquitin ligase Mdm2 controls oligodendrocyte maturation by intertwining mTOR with 
G protein-coupled receptor kinase 2 in the regulation of GPR17 receptor desensitization. Glia 
63:2327–2339.  

Fumagalli M, Daniele S, Lecca D, Lee PR, Parravicini C, Fields RD, Rosa P, Antonucci F, Verderio C, 
Trincavelli ML, Bramanti P, Martini C, Abbracchio MP. 2011. Phenotypic changes, signaling pathway, 
and functional correlates of GPR17-expressing neural precursor cells during oligodendrocyte 
differentiation. J Biol Chem 286:10593–10604. 

Mitew S, Hay CM, Peckham H, Xiao J, Koenning M, Emery B. 2014. Mechanisms regulating the 
development of oligodendrocytes and central nervous system myelin. Neuroscience 276:29–47. 

Yuen TJ, Silbereis JC, Griveau A, Chang SM, Daneman R, Fancy SPJJ, Zahed H, Maltepe E, Rowitch 
DH. 2014. Oligodendrocyte-encoded HIF function couples postnatal myelination and white matter 
angiogenesis. Cell 158:383–396. 

 


