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Introduction 
 
Müller cells are the main retinal macroglia [1] and play major supporting roles. [2] They express 
glutamine synthetase (GS), an enzyme crucial to maintain the glutamate-glutamine cycle. [3,4] 
Moreover, they exert an angiostatic effect, secreting both pro- and antiangiogenic factors. [5–7] In 
hypoxic conditions, Müller cells become the main producer of vascular endothelial grow factor 
(VEGF). [7]  
 
Retinopathy of prematurity (ROP) is a blinding disease affecting preterm newborns driven by 
excessive retinal production of VEGF. [8] Studies in a mouse model of ROP demonstrate that β-
adrenoreceptors (BARs) plays a role in ROP pathogenesis. [9] In particular, it has been shown that 
retinal noradrenaline levels increase in hypoxia, and that BAR2 has a pivotal role in VEGF 
regulation and retinal neovascularization. [9-13] Indeed, lack of BAR2 resulted in protection from 
the hypoxic damage [14] and blocking BAR2 with selective antagonists reduced VEGF levels to 
those of control mice. [10] 
 
BAR2 is expressed by mouse and rat Müller cells. [9,15] 
Our aim is to verify the presence of BAR2 in human Müller cells and whether their level is 
modulated by hypoxia.  
Demonstration of their presence and their possible modulation by hypoxia, could pave the way to 
further studies acting specifically at them to regulate VEGF levels. 
 
 

Methods 
 
We used the human Müller cell line MIO-M1. 
 
Immunocytochemistry (ICC) was performed using anti-BAR2 and anti-GS as antibodies. 
 
A solution of BAR2 siRNA was incubated with the cells. RNA was extracted and qPCR was 
performed on cDNA with primers hybridizing to BAR2 and actin.  
 
Subsequently to starvation, MIOM1 were exposed to hypoxia. 
 



Western Blot (WB) was performed, using anti-BAR2 and anti-actin antibodies. 
 
 

Results 
 
ICC shows the presence of GS and BAR2 in MIOM1. The staining of slides with only the 
secondary antibody is unspecific, suggesting the specificity of the primary antibodies.  
 
To further validate BAR2 antibody specificity, silencing of BAR2 was performed, and verified by 
qPCR. Silenced MIOMI show a significant decrease in BAR2 signal in both WB and ICC. These 
outcomes definitely validated BAR2 antibody specificity and, thus, data reliability. 
 
Hypoxia significantly increases the protein level of BAR2 in MIOM1. 
Additional analysis is needed to confirm this result. The possible link between this increase and an 
increase in VEGF levels remains to be evaluated. 
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