g% |UNIVERSITA
DI PISA

|~
'
'
-

INVENTORS: Maria Svelto
Giuseppe Procino

SELECTIVE AGONISTS OF BETA- mlmgTM
ADRENERGIC TYPE 3 RECEPTORS TS RS SEGL <13 At SRS
(BAR3) FOR THE TREATMENT OF B
NEPHROGENIC DIABETES INSIPIDUS |

PRIORITY NUMBER: MI2014A0001676
PRIORITY DATE: 26/09/2014

PUBLISHED AS: EP3197449B, US10149837




Invention

The invention consists of a method to activate cyclic AMP (cAMP)-mediated intracellular

response in renal cells by triggering the beta-3 subtype adrenergic receptor (BAR3).

Studies have shown the presence of BAR3 in renal tubular cells that were thought to lack this
receptor. In particular, since such BAR3 receptors are expressed in collector duct and renal
ascending thick branch cells, and the intracellular signaling cascade they mediate is CAMP, it is
possible to activate this transduction pathway even in cells in which it is blocked due to
mutations in receptors coupled to the same transduction pathway. An illustrative case is that
of mutations in the type 2 receptor for antidiuretic vasopressin hormone (AVPR2). Such

mutations are responsible for a rare and orphan disease known as X-linked nephrogenic

diabetes insipidus. Since BAR3 and AVPR2 receptors are expressed in the same renal cells and

coupled to the same transduction pathway that produces the same biological response, in

case of inactivating mutation of AVPR2, stimulation of BAR3 can correct the defect.

The exploitation of selective BAR3 agonists (such as BRL37344) and the development of new
drug formulations by pharmaceutical companies could soon lead to effective therapeutic

treatment of this disease.



control Forskolin

vasopressin

In renal tissue of mice, AQP2 is located in intracellular vesicles in control conditions

(ctr). The treatment with forskolin of slices of tissue raises the levels of cAMP and

makes the AQP2 exocitated on the apical membrane (see white arrows). Vasopressin,

. the physiological ligand of AVPR2, translocates AQP2 on the apical membrane of the

D ra W| n gS O) tubular cells. The selective agonist of BAR3 receptors of mice (BRL37344) determines
an effect comparable to that of vasopressin.
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The effect of the injection of BRL37344 on diuresis and urine osmolality in conditional
knockout mice for AVPR2, affected by X-linked nephrogenic diabetes insipidus




Industrial applications

(O

The purpose of the present invention is to provide a new therapeutic approach to Nephrogenic Insipid Diabetes (NDI) by providing the ability to

restore normal levels of AQP2 on the luminal membrane of renal main duct collector cells by administering novel BAR3 receptor agonists to

patients.

Once expressed on the plasma membrane, AQP2 will determine water reabsorption by correcting the polyuria that plagues patients with NDI. In

addition, the presence of BAR3 in TAL suggests that its stimulation would increase solute reabsorption by increasing renal medullary osmolarity,

which is the driving force for water reabsorption.

Such a therapeutic approach is completely novel in that it directly aims to correct the defect in AQP2 protein trafficking, cause of the

pathological phenotype. Current drug therapy for NDI does not aim to restore membrane expression of AQP2 but to increase water reabsorption

in the proximal tubule. Another advantage of the therapeutic approach based on BAR3 stimulation lies in the fact that it stimulates a receptor

normally present on the surface of the same cells that express AVPR2. Given the limited distribution of BAR3 in the body, modest systemic

effects would be expected following drug treatment.



Possible

developments

BAR3 agonists, BRL37344 and molecules from future developments would seem to be the best
candidates able to achieve two goals:
 determine remission of the X-NDI phenotype and

* show mild and transient side effects.

Ex vivo and in vivo evidence clearly indicates that BRL37344 is able to increase apical levels of

AQP2 with an effect similar to that produced by vasopressin.

The inventors are interested in future collaborations to increase the technological readiness of
the invention, considering licensing or possible transfer for further development by interested

pharmaceutical companies.
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