For the journal article: "GPCR-G Protein-b-Arrestin Super-Complex Mediates Sustained G Protein Signaling", by Thompsen et al (2016), please address the questions below. I expect comments or attempted answers to at least two of these questions

What mechanisms exist for terminating an extracellular signal by a ligand acting on a GPCR? 
The mechanisms for terminating an extracellular signal by  ligand acting on a GPCR include;
Degradation of the ligands  which include the peptide agonists that activate downstream signalling pathways (courses.lumenlearning.com,2020).
[bookmark: _GoBack]Re-uptake of the amine dopamine from the synapses into the presynaptic neuron to be stored in vesicles for later use (courses.lumenlearning.com,2020).
GTP- hydrolysis in which GTP is converted to the inactive GDP thus inactivating the G-protein and terminating signalling. 




· What role do arrestins have on cell signalling and what determines the nature of the interaction (ie the outcome) between arrestins and GPCRs. How does this study change what was already known about the interaction of arrestins with GPCRs?

β arrestins plays a role in desensetization of G- protein coupled receptors to terminate cell signalling.The Barr interacts with both the C-tail and the trans-membrane core of a phosphorylated receptor, therefore preventing any G-protein binding and activation.β arrestin also triggers receptor internalization through interaction with clathrin substance and the GPCR undergoes receptor mediated endocytosis.
The nature of the interaction between arrestin and GPCRs is determined by the phosphorylation pattern on the C-terminal tail of the G-protein coupled receptor. This could result in the formation of either Class A GPCRs or class B GPCRs.Class A GPCRs lack serine or threonine clusters at their tail end and thus can only have transient reactions. Class B GPCRs on the other hand, have serine or threonine clusters at their tail end and thus form stronger and more stable megaplexes which allow sustained G protein cell signalling.
Arrestins were initially thought to only have an inhibitory effect on G-protein signalling, however, the formation of stable megaplexes between the G-protein coupled receptor, the G-protein and the β arrestin, forming the class B GPCRs, could result in sustained G protein cell signalling from endosomes.


 

What model system was used in this study? Comment on the internal validity of the study and the translational validity of the model used.

Explain the results in figure 2. What is being measured? What is being compared specifically? What are the results attempting to explain?


To what extent was the functionality of this artificial system maintained and how was this demonstrated?
What further questions about the study do you have?

Baher Paper:

Compare the cell culture used for this paper to that used in the Thomsen paper. What are the main differences? What are the advantages or disadvantages of the system used here? 

 
Why is D2L used in this study? Using outside sources, what distinguishes D2L from other forms of the same receptor?

 
What were the main conclusions of the paper? 

 
Explain what the authors mean when they refer to allosteric alteration in the context of this study.

Allosteric alteration refers to the binding of a ligand to an allosteric site of a receptor causing a confirmational change on the receptor and affecting the efficacy and potency of an othorsteric ligand.For example, the dopamine antagonist Haloperidol which is used as an anti-psychotic medication allosterically binds to GαI and inhibits the coupling of GαI  to CB1 ,  it also inhibits downstream cellular signalling. 

Explain the results in Figure 3 in your own words and state why they are important. 

 
What additional studies would you like to see done in order to confirm or to expand on the results?

 
Explain the possible clinical implications of this paper.

Haloperidol, a dopamine antagonist is prescribed to patients suffering from Parkinsonism, Huntington’s disease, Schizophrenia and is used to alleviate psychotic symptoms and tendencies by inhibiting the coupling of GαI to CB1 and also inhibiting downstream cellular signalling.  
Long term cannabis use causes deficits in dopaminergic functions causing psychosis, addiction, anxiety, depression and altered cognition, these effects also manifest as a result of dopamine D1-D2 receptor heteromer (Shenglong Zou, et al,2018).
 Tetrahydrocannabinol(THC), the main psychoactive component of phytocannabinoids increases the number of dopamine D1-D2 heteromer-expressing neurons and thus long term exposure to Tetrahydrocannabinol or higher ratios of tetrahydrocannabinol to cannabidiol  is linked to the following pharmacological effects; depression, anxiety, psychosis and addiction in otherwise normal individuals (Shenglong Zou, et al.,2018). 
Cannabidiol, a non-psychoactive component of  phytocannabinoids has various medical uses such as in pain relief, management of epilepsy, it also counteracts the effects of addiction and is beneficial in the treatment of cancer (Shenglong Zou, et al,2018).
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