
                                                                

Da inviare a: Società Italiana di Farmacologia – e-mail: muriel.bertomoro@sifweb.org; 
adele.tangolo@sifweb.org;   

 
 

MODELLO PER INVIO RELAZIONE DI METÀ E FINE PERIODO 
 
 
NOME E COGNOME: Laura Rullo 
 
UNIVERSITÀ: Alma Mater Studiorum-University of Bologna 
 
DIPARTIMENTO: Department of Molecular Medicine, UF-Scripps Biomedical Research, University of Florida, 

Jupiter, FL, (USA) 

TUTOR (in caso di borsa per soggiorno all’estero specificare il tutor dell’ente presso cui si è svolta la 

ricerca): Prof. Laura Bohn 

TIPOLOGIA DI BORSA RICEVUTA: Borsa SIF per brevi periodi all’estero 
 
TIPOLOGIA DI RELAZIONE: Metà periodo 
 
TITOLO DELLA RELAZIONE: Molecular effects induced by novel µ-opioid receptor biased agonists in 

neuronal cells. 

 

RELAZIONE:  
 

BACKGROUND: 

 

Chronic pain represents one of the major health issues in our society. Although mortality rates are 

highest for other pathologies, this condition seems to be one of the main sources of human suffering 

and disability that profoundly impacts patients’ quality of life. Despite research advancement and 

the suggestions of new targets for acute and chronic pain treatment, opioids still represent the gold 

standard analgesics. However, their use is often hampered by the development of several adverse 

side effects including the development of analgesic tolerance and opioid-induced hyperalgesia 

(OIH). Although these phenomena are not yet completely understood, molecular changes in opioid 

receptors, neurotransmitter release alterations, as well as glia and microglia activation have been 

suggested as possible mechanisms involved both in the development of chronic pain conditions and 

in the appearance of side effects related to chronic opioid treatment (Du Pen et al.,2007; Lee et al., 

2011; Roeckel et al.,2016). Moreover, the current opioid epidemic faced by the US represents 
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 another limiting factor that strongly impacts opioids prescription (Volkow and Blanco 2021; Serrel 

et al., 2020).  

Several causes are responsible for the opioids crisis outcome including their misuse and/or abuse as 

well as social and economic conditions (Volkow & Blanco 2021). Overall, these dose-limiting adverse 

effects, largely related to µopioid receptor (MOR) activation (respiratory depression, itch sensation, 

physical dependence, and abuse liability), need the identification of innovative analgesics 

characterized by similar potency and efficacy compared to the common opioid agonists (i.e. 

morphine, oxycodone, fentanyl) and showing less side effects and abuse liability. Current 

therapeutic strategies include the use of biased-agonists which represent a class of molecules 

showing the ability to preferentially promote engagement of one signaling pathway over another 

downstream of G protein-coupled receptor (GPCR) activation thus affecting the balance between 

therapeutic and adverse effects (Grim et al., 2020). Given the numerous evidence suggesting the 

potential therapeutic effects of these analgesic drugs and since Oliceridine, one of the major 

members of this drug’s class has been recently approved by FDA for short-term treatment of 

moderate to severe acute pain via intravenous administration in a controlled clinical setting (Singla 

et al., 2019, Gan and Wase, 2020), the interest toward these molecules has considerably increased. 

Among the different molecules tested, in the last years, a special attention has been devoted to SR-

17018 which represent a promising biased agonist for the chronic pain treatment. Indeed, this 

compound seems to be able to induce a potent analgesia also leading to the development of less 

tolerance in several mouse pain models (Pantuli et al., 2021; Stahl et al., 2021).  

 

AIMS: 

In the attempt to better characterize the novel opioid agonists, such as SR-17018, one of the 

purpose of this project was to evaluate if the novel biased agonist SR-17018 in able to induce a 

different Gα-MOR coupling in comparison to other MOR agonists (e.g. DAMGO, Fentanyl). 

 

EXPERIMENTAL APPROACH: 

To this end during the first period that I spent in Lab of Molecular Medicine at the UF Scripps 

Biomedical Campus, I worked to set up a co-immunoprecipitation protocol to assess, the presence 

of Gα in MOR IP after the treatment with different drugs in vitro. Based on previous studies (Groet 

et al., 2011; Schmid and Bohn, 2010) the mouse transfected cells, HA-MOR-CHO, were incubated in 

serum free media up to 2 h in the presence of vehicles or drugs.   
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The cells were washed and collected with PBS and then solubilized with Lysis buffer. Lysates were 

homogenized on a rotator for at least 20 min at 4 °C and cleared at 2000 × g for 5 min at 4 °C.  

Equal amounts of protein were added to anti-HA-agarose conjugate and incubated overnight on a 

rotator at 4 °C. Precipitate was washed four times in PBS, and proteins were eluted in sample loading 

buffer. After the elution precipitated proteins were resolved on 10% BisTris NuPAGE gels 

(Invitrogen), transferred to PVDF membranes and incubated with anti-Gα and anti-HA antibody 

overnight at 4 °C. Blots were washed in TBST and incubated with goat anti-mouse IRDye 800 

conjugate at room temperature. Signal was detected using the LI-COR Odyssey imager.  

Because the co-immunoprecipitation (Co-IP) are strongly influenced by protein–protein interactions 

to detect the bound proteins, in the attempt to maintain stable physiological interactions 

throughout the mechanical and chemical stresses of the incubation and washing steps, known to be 

a critical factors performing a co-IP reaction, different experimental conditions were tested in the 

protocol above reported. Indeed, the pilot experiments were carried out using different lysis and 

washing buffers composition (e.g. salt concentration, ionic or non-ionic detergent) and testing 

different incubation time. After, an accurate evaluation of experimental results we setted up a 

protocol of Co-IP suitable to maintain a stable physiological interaction between the protein of our 

interested and to guarantee the reproducibility of the experiment. 

 

ONGOING RESULTS: 

By this designed methodological approach I’ll carried out treatments with different selected drug in 

order to evaluate if the different compounds could differently affect Gα-MOR coupling. At the mean 

time I’ll be involved in some projects aimed to evaluate the effects of new selected biased 

compounds in vivo. 
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