3RP INTERNATIONAL SYMPOSIUM ON:
THE CALCIUM SENSING RECEPTOR

(CASR)
Florence (Italy), May 11-13, 2017
Highlights
Introduction

. 3R°'NTERNAT'ON%SEY'\(":TEEJI":&“; Prof. Brandi, Prof. Kallay, Prof. Thakker and Prof.
Pl oo Changi, co-chairmen of the symposium, opened the
@ RECEPTOR congress, by highlighting the high scientific level of this
oot (CASR) meeting and the history of the Calcium Sensing

. Receptors congresses already organized in other
\‘ countries like USA and Austria. This congress was a very
unique occasion for a very full update in CaSRs,
attended by the top researchers coming from all the
world
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The CaSR discovery opens way to the future

Parathyroid Extract Increases Blood
Calcium Level and Relieves Tetany
59 days after

thyroparathyroidectomy
(blood [Ca] half normal)

A
3 hours after injection of )
parathyroid extract

MacCalum WG, Voegtin C. Bul John Hoph
(1925) 64: 485-507.

0sp (1908) 19: 91-3; Colip B, Clark EP. J Biol Chem

production of the parathyroid extracts, the determination of the
amino acid PTH sequence, the relationship between calcium
blood levels and PTH, the first radioimmunoassay for the PTH
detection. The speaker presented also other data on the so called
of the parathyroid,
performed in the 80" years, by highlighting that these studies on

“paradoxes”

The CaSR discovery opens way to the future, was the topic
discussed by Prof. Shoback in her lecture. The speaker, coming
from San Francisco (USA), went deeper in her talk and
presented very interesting data on the history of this discovery
started in 1850 till now. Going deeper in her lecture the speaker
presented very interesting data given by the literature on CaSR
animal and human studies. More in particular Prof. Shoback
talked about the main steps of
this history like the first
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the intracellular parathyroid calcium were the first steps toward
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like high Ca, - inhibited PTH
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Nemeth EF ot al. PNAS, 1998

NEJM 2004

the later discovery of the calcium sensing receptors. Finally,
Prof. Shoback talked about the main signalling studies
performed on the parathyroid cells and more in particular on
the identification of the Ca receptor c¢cDNA trough the
expression cloning in oocytes, on the role of the CaSR in the
human disorders of the Ca?* sensing, on the structure-function
studies and finally on the therapeutic success of the
calcimimetics.

e What’s about the paradoxes of the parathyroid in 1980, based on the data
presented by the speaker?
e What’s about the Calcimimetics as therapeutic success from the speaker point

of view?

e What are the mouse models of Targeted CaSR deletion, presented by the

speaker?

e When was discovered the first radioimmune essay for the PTH detection?
e What’s about the study performed by Brown in 1976 on the development of
in vitro system of viable, purified dispersed parathyroid cells?
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Biased signalling from CaSR

A simple representation of biased signaling

Pathuey 2 Pa‘?hmvi Pafhway 2

Prof. Conigrave from Sydney (AUS), spoke about the biased
signalling coming from CaSR. The speaker went deeper in his
talk and presented very interesting data on the CaSR and its
signalling capabilities. Going deeper in his lecture, Prof.
Conigrave talked about the differences in signalling due and
not due to biases. More in

particular ~ the  speaker M T
presented experimental data :
on the CaSR biased agonism

<£

and modulation and other non-biased signals like off-target
effects, differences in receptor chaperoning or in kinetics of
responses. In the main part of his presentation, Prof.
Conigrave talked about the pos:tlve modulators that exhibit

& '; B _;:'3?\
»;é‘

=
“B

Impact on HH domain mutations on effects of two PAMs: mobilisatior blases llke amlno aCldS and

e What’s about the simple representation of the biased signalling, presented by

the speaker?

speaker?

e What are the main models able to identify residues that support biased

mutants and presented many data on the effects of these
mutants on CaSR and Ca?*. Finally, the speaker talked about
models built for the identification of the residues that present
biased properties like the ones of cinacalcet and AC-265347.
In conclusion, Prof. Conigrave pointed out that CaSR presents
biased signalling properties, but their significance is still not
clear.

Why do biased signalling arise?

What are the main allosteric modulators presented by the speaker?
What are the main CaSR signalling capabilities?

When there are differences in signalling not due to bias?

What are the main positive modulators that exhibit bias, presented by the

properties, presented by the speaker?
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Trans-activation and allosteric modulation of the calcium-

sensing receptor

The trans-activation and allosteric modulation of the calcium-

about in his lecture. The speaker coming from Copenhagen
(DK), started his talk, by presenting the main G protein-coupled

GPCR signaling, internalization and recycling of GPRC6A

Does GPRC6A and CaSR heterodimerize? sensing receptor, was the topic Prof. Brauner-Osborne spoke
i
ey receptor families composing
a7\ — the human genome. Going
7 ) N 0
4 deeper in his lecture, Prof.
@ Brauner-Osborne talked
LJ

about the ligand binding
sites in class C GPCRes, its activation mechanism and about the
dimerization and hetero-dimerization of the class C GPCRs
and presented very interesting experimental data on the
GPRC6A and CaSR formation of homodimers. In the main
part of his talk, Prof.

No agonist mediated GPRC6A internalization in real-time assay Brauner-Osborne SPOke about the activation mechanism of
class C receptors and presented very interesting data on the
CaSR dimer activation, on the GPCR signalling leading to the

internalization and the recycling of GPRC6A. Finally, the
speaker talked about the models developed for testing the
functional allosteric binding sites and presented very

interesting data on the localization of active PAM and NAM
@ sites, on the internalization and recycling of GPRC6A, GLP-1

* receptor and CaSR.

e Does GPRC6HA and CaSR heterodimerize?

e What’s about the mechanism of allosteric modulation making a PAM/NAM
inactive mutant, based on the data presented by the speaker?

e Do CaSR display constitutive internalization and recycling?

e What are the main activation mechanisms of class C receptors, presented by the

speaker?

e What are the main class C GPCR activation mechanisms presented by the

speaker

e What’s about the internalization and recycling of the GPRC6A receptors, based

on the data presented by the speaker?
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Cell-specific CaSR signalling: effector feedback modulation of

receptor responsiveness
L The cell-specific CaSR signalling: effector feedback

T CaRt-HEXs; ool responaes ate apparactly modulation of receptor responsiveness, was the topic at the

independent of their neighb

core of the lecture discussed by Prof. Ward. At the beginning
of his talk the speaker, coming from Manchester (UK),
presented very interesting data on the Ca2+ mobilization
CaSR induced in HEK-293 gm
cells, by highlighting that in  cArjnctorscounogmboungcats
CaR-HEKs, the cells responses
are apparently independent
of their neighbours. Going deeper in the lecture, Prof. Ward
talked about the CaSR signal transduction through a bovine
cell cluster, showing that these cells are closely linked one
each-other and this phenomenon is due to the presence of
GAP junctions that couple neighbouring cells and permit
direct inter-cytoplasmic signalling. In the main part of his talk Prof. Ward, presented very
- p——— Pe—— interesting data on the relationship between the Gap
i junctions and the CaSR signalling at different cells type levels.
In the second part of his lecture, the speaker talked about the
CaSR signalling and its relationship with the Gaq inhibitor.
Finally, Prof. Ward, presented a lot of experimental data on
the relationship beteween Ca?%, CaSR and cAMP, by
highlighting that the CaSR signalling can vary quite
considerably between cells based on many factors like the
cross-talk with other signals.

*ohmm e Gt semeine El-Sabban et al 2003

What are the main characteristics of the Car signalling in rat MTC cells,
presented by the speaker?

Is CaR signalling more Gag-focused than previously thought?

Is there crosstalk between Ca?*; and cAMP signalling downstream of CaR
activation?

What’s about the effects of Forskolin on CaR in different cell models?

What’s about the effects of calyculin on CaR based on the data presented by
the speaker?
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Regulation of CaSR by TRPC1 channels

/e homeostasis el The regulation of CaSR by TRPCI1 channels was the topic at the
, core of the lecture discussed by Prof. Tsiokas. The speaker,
= e coming from Edmond (USA), introduced his talk by presenting
data on the PTH/Ca?* homeostasis model in the cells. Going
\  deeperin his lecture, Prof. Tsiokas talked about the channels that
j ! 74 mediated the Ca balance into
cells, and presented very
interesting data on the main Ca
channel mutations effects
detected in patients affected by the Stormorken syndrome,
characterized by muscle disorders, also called tubular aggressive
tubulopathy, secondary to profound alterations of the Ca
channels interactions. In the main part of his lecture, the speaker
talked about the main TRPC-1 gene mutations and their effects
Effect of TRP channel overexpressionon PTHsecretion ~ ON - channels, pumps, cells surface and intracellular receptors
in PTH-C1 cells o . T . .
leading to primary hyperparathyroidism and hypocalciuria, by
I s TR highlighting that at the cellular level, TRCP1 is the channel or
) ' ) ) ) )
\1 the channel subunit that mediates the Ca 2* entry into the cells.
In conclusion, Prof. Tsiokas pointed out that his data support
I I I I i that deletion of TRCP1 in mice produces hyperparathyroidism
°°°°° VT T T and increases the bone volume, mimicking the familial
hypocalciuric hypercalcemia in humans.

e What is the channel that mediates the Ca balance into the cells?

e What are the main effects of the TRP channel overexpression on PTH secretion
in PTH-C1 cells, based on the data presented by the speaker?

e What are the major roles played by the TRCP1 channel from the speaker point
of view?

e What’s about the familial hypocalciuric hypercalcemia, based on the data
presented by the speaker?
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Pharmacochaperones: can they be harnessed to regulate CaSR

signalling

Agonist-drive insertional signaling of CaSR

Geisinger

Pharmacochaperones was the topic of Prof. Breitwieser
presentation. The speaker, coming from Danville (USA),
talked about CaSR and its agonist-drive insertional signalling,
by highlighting that the ADIS mechanism presents several
intracellular sites for the modulation of the CaSR signalling.
Going deeper in her lecture, Prof. Breitwieser presented
many experimental data on
the detection of these sites
and their effects on CaSR

Generality of pharmacochaperone rescue

activity. In the main part of her lecture, the speaker talked
about the so «called “CaSR pharmacochaperones”, by
highlighting that these elements can bias conformations in
order to modulate the stability and/or the maturation at the
plasma membrane level. Finally, Prof. Breitwieser spoke about

Geisinger

Are there endogenous pharmacochaperones?

+ The ER lumen is rich in
[Ca? + GSH + GSSG],
and these may vary
dynamically during

signaling

+ Redox state of cells
(altered [GSH/GSSG]
ratio; protein S-
glutathionylation)

Geisinger

the possible interactions of

some CaSR pharmacochaperones with drugs like polycationic
antibiotics or dihydropyridines that can increase the CaSR
expression leading to the onset or the progression of the
pulmonary hypertension. In conclusion, the speaker, pointed
out that Pharmacochaperones may be particularly effective
for the rescue of missense variants which compromise the ER
release to the plasma membrane.

e What are the essential features of ADIS based on the data presented by the

speaker?

e What are the sites of allosteric modulation, based on the data presented by the

speaker?

e What’s about the generality of the pharmacochaperone rescue presented by the

speaker?

e Do unintended CaSR pharmacochaperones contribute to drug side effects?
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Calcimimetic and Calcilytic Drugs

Calcimimetic and Calcilytic Drugs was the topic of Prof.
Nemeth presentation. The speaker, coming from

Ronacaleret: Reasons for Failure

chemotype-dependent Toronto (CND), talked about calcylitics, their lack of
ok ST effect in osteoporosis and their repurposing for new
“mild HPT" ' Sl indications and about cinacalcet, its clinical experience,
its effects and its pharmacodynamics. Going deeper in his
shemotype-independent lecture, Prof. Nemeth presented very interesting data on
::iz!r;ge;O:ztiznTsHiseoCt:gﬂt?ssuSez o Ronacaleret the Cinacalcet Increases Parathyroid CaR

reasons for its Expression in Patients with Secondary HPT

failure and the
possible new indications in ADH, inflammatory lung
disorders and pulmonary arterial hypertension. In the
main part of his lecture, the speaker talked about
calcimimetics and their recent development, by
highlighting their role as CaR-active therapeutics thanks ""roma  m  ciacas
to their nature as allosteric agonists. More in particular
Prof. Nemeth presented very interesting data on
(RS Na s RN TR ee NNl Cinacalcet and its three compounds, all of them taking
Increase Fractional Excretion of Galcium part of the calcimimetic family. The speaker talked about
the non-clinical pharmacodynamics of cinacalcet and its
effects on the parathyroid CaR and on the synthesis of
PTH. Finally, Prof. Nemeth spoke about the
pharmacodynamic properties of a third generation
calcimimetics for the treatment of the secondary of HPT,
by highlighting the importance of the receptors in the
secondary HPT.

Thyroparathyroidectomized rats infused with rat PTH (1-34)

Time (min)

e What are the main reasons of Ronacaleret failure from the speaker point of
view?

e What’s about the new indications of the Calcilytics?

e What are the recent developments about Calcimimetics?

e What’s about the non-clinical pharmacodynamics of Cinacalcet, based on the
data presented by the speaker?

e What are the main pharmacodynamic properties of the third generation
calcimimetics for secondary HPT?
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Parathyroid cell lines: a model for in vitro drug testing

@R Dr. Vannucci coming from Florence (IT) spoke about the
parathyroid cell lines as a model for in vitro drug testing
and presented very interesting data on parathyroids, their
cell types and the in vitro cells models. Going deeper in her
lecture, Dr. Vannucci talked about the history of the
parathyroid cell cultures
from the first production
reiaredl  of the parathyroid

| hormone, the PTH

synthesis from adenoma, till the human “encapsulated”
models and the PT-r, a cell line derived from rat cells, used
for cloning the rat CaSR gene. In the main part of her
zp| lecture, the  speaker

PTH-C1 wild type and stable transfected clones presented Very

Gene Expression Profile

ELISA PTH Assay Clone PTH-C1FT™ m

interesting data on the
iR i it PTH-C1 cell line model and its application in vitro studies.
Gratt  Gabts ZEZ; In conclusion, Dr. Vannucci pointed out that thanks to these
Gras  Phex S cells, the research could be very useful for understanding
= e their secretory machinery and these models could also be
S ' used for the evaluation of the mechanism of action of new
compounds.

e What are the main uses of the PTH-C1 model, from the speaker point of view?

e What is the gene expression profile of the PTH-C1 cell line?

e What’s about the human “encapsulated” models, based on the data presented
by the speaker?

e What’s about the parathyroid pseudoglands presented by the speaker?
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Calcium actions and its regulators: from basic research to
clinical applications

Calcium actions and its regulators: from basic research

Transmembrane Ca?* Transport, Subcellular Ca?* to clinical applications was the topic at the core of Prof.
signaling, and Ca?*-binding proteins

Spiegel presentation. The speaker, coming from New
York (USA), presented very interesting data on the
evolutional biology of the intracellular Ca?*, the
comparative biology of the parathyroid glands, the
emergence of the extracellular Calcium-Sensing Receptor,
the inborn errors of signal transduction caused by

~ mmm veerioe  Mutations in G proteins and GPCRs and finally on the

clinical implications for the disorders of the calcium
metabolism. Going deeper in his lecture, Prof. Spiegel
talked about the CaSR structure and more in particular
on the human extracellular Ca?* receptor and the role
played by cysteines. In the main part of his talk, the
speaker presented very interesting data on the
mutations in G proteins and G protein-coupled
receptors present in many endocrine diseases and
leading to enzyme deficiency, loss of function and also
in some cases gain of function. More in particular Prof.
Spiegel talked about the main CaSR and G mutations

characterizing the Familial Hypocalciuric
_ Hyerpcalcemia (FHH), the Neonatal Severe
Calcium Response by WT hCaR and Rho-C- -
hCaR in the presence of NPS R-568 Hyperparathyroidism  (NSH) and the Autosomal
Dominant Hpocalcemia (ADH) and presented a lot of
g = Tamcnees data given by studies performed by his team of researches.
g T, Finally, the speaker talked about therapy and presented

very interesting data on the effects of the calcimimetics on

the cardiovascular diseases in patients undergoing dialysis
=5 and on the serum PTH levels in secondary

e hyperparathyroidism patients receiving hemodialysis.

% M

—

e What are the main mutations in G protein and GPCR in human diseases of the
extracellular Ca2+ metabolism, based on the data presented by the speaker?

e What are the main errors leading to the mutation in G proteins and GPCR in
endocrine disease?

e What’s about the model of the human extracellular Ca2* receptor, presented
by the speaker?

e What’s about the CaSR structure from the speaker point of view?

e What’s about the CaSR and Glutamate Receptor-like GPCR phylogeny
presented by the speaker?
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CaSR signalling pathways and hypercalcemia in humans

CaSR signalling pathways and hypercalcemia in humans, was
the topic discussed by Prof. Thakker. The speaker, coming from
Oxford (UK), presented very interesting data on CaSR and its
calcitropic and non-calcitropic role. Going deeper in his lecture,
Prof. Thakker spoke about the seven calcitropic disorders linked
to CaSR and more in particular presented very interesting
experimental data on one [

3 Syndrome, the famlllal of CaSR si%;1;;t;;né:‘t;t;t‘:il?crztrectiﬁed in
hypocalciuric hypercalcemia divided into three forms the ot gosvporsscurenof et incaaton

FHHI1, 2 and 3. The speaker spent the main part of his
presentation in describing the main genetic defects leading to
rr—— these three disorders, thanks to

sz 7 S W very interesting experimental
' data given by animal and in vitro
studies. Finally, Prof. Thakker presented very impressive data
on the effect of Cinacalcet on the CaSR signal transduction and
on the serum calcium levels in FHH3 patients. In conclusion, the
speaker pointed out that Cinacalcet has the potential to rectify
the signalling defects due to FHH2 and FHH3 associate
mutations.

lesbit et al, NEJM, 2013; Babinsky, et al J Biol Chem 2016

e What are the seven calcitropic disorders due to CaSR mutations, based on the
data presented by the speaker?

e What are the calcaemic disorders due to loss of function CaSR mutations?

e What is the calcaemic disorder due to the gain of function CaSR mutations?

e What is the mutation responsible for the onset of the FHH2, based on the data
presented by the speaker?

e What is the mutation responsible for the onset of the FHH3, based on the data
presented by the speaker?

e What are the GNA11 mutations identified in FHH2 patients presented by the
speaker?

e What is the effect of Cinacalcet on calcaemia in FHH2 proband with Phe220Ser
Gan?

e How many FHH patients have CaSR mutations, based on the data presented
by the speaker?
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CaSR and Gall in hypoparathyroidism in humans

Genetics of Isolated Hypoparathyrmdlsm

1. Mutations in PTH itself

2 Parathyroid glands
do not develop

in particular on ADHI1 that is the autosomal-dominant
hypocalcaemia 1 due to CaSR mutations. The first part of his
lecture was spent in presenting very interesting experimental

Prof. Mannstadt from Boston (USA), spoke about CaSR and
Gall in hypoparathyroidism in humans, by presenting very
interesting data on PTH as the principal regulator of serum
calcium through the intervention of bone and kidney. Going
deeper in his lecture, Prof.
| TwoMechanisms or Hypocalcemiain ADH1 |

Mannstadt spoke about the

genetics of isolated | s e e—
hypoparathyroidism and more

Renal Tubue Cell (TAL)

Lumen Basoiterst

s

Bl

0 5

data on this familial disease, its causal mutations and the

pathophysiologic =~ mechanisms  responsible  for  the

hypocalcaemia and finally on its management. In the second part of his lecture, Prof.

Mannstadt talked about ADH2 the autosomal-dominant

hypocalcaemia and presented very interesting experimental

Low PTH for any given Ca?* Decreased renal Ca®* reabsorption

data on the main mutations responsible for the onset of this
disease, like the Gall or the S211W. Finally, the speaker
presented other data on three main unanswered questions on
the role of G11 in the renal tubular function of the CaSR, on
the biochemical mechanisms leading to gain of function of
the mutated Gall and on the reason for the involvement of

the parathyroids only, despite the ubiquitary of Gall.

e What are the main diseases associated with the Ga protein, based on the data
presented by the speaker?

e What are the effects of ADH1 and ADH2 in the parathyroids and the kidney?

e What are the main oncogenic mutations secondary to ADH mutations
presented by the speaker?

e What’s about PTH for the treatment of ADHI1 patients, based on the data
presented by the speaker?

e What are the two main mechanisms leading to hypercalcaemia in ADHI

patients?
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Kidney disorders

GaSR losation along the nephron The Kidney disorders, was the topic discussed by Dr. Vezzoli

animal studies aiming to
identify the CaSR location
along the nephron and its
effects. In the main part of his lecture, the speaker talked
about the role played by CaSR in the kidney regulation of
calcium at the tubular and glomerular level. Prof. Vezzoli
presented also data on CaSR mutations in patients affected
by calcium nephrolithiasis, by highlighting that many of
these mutations are associated with the kidney stone
formation. In the second part of his presentation, the

from Milan (IT), more in particular the speaker presented
very interesting data on the CaSR expression in the human
kidney. Going deeper in his lecture, Prof. Vezzoli talked
about CaSR and its effects on glomerular cells and nephrons
and presented very interesting experimental data given by

SNPs in the regulatory region and exon 7 of
CaSR gene are associated with kidney stones

Reguiatory region [

i

i —IHH

> Decreased GaSR expression

[ Increased CoSR activity

speaker talked about the renal mechanisms leading to stones formation and the role played
by CaSR, by highlighting that the risk of calcinosis at the interstitial level raises in case of its

Cinacalcet decreases cardiovascular events in HD pts

increased. Finally, Prof.

talked

decreased expression and on the contrary, in case of
increased CaSR activity is the risk of stone formation to be
Vezzoli

about the

1 relationship between CaSR activity at the vascular level and
*‘w\ﬁ.\ the risk of CVD and presented very impressive data on the

“w. inhibitory effect of cinacalcet against the calcification

- Control —e—Cinacalcet

Subjects atrisk: Week

iiiewnuaninsssw  progression in hemodialysis patients. In conclusion, the

P wmesnwmmsaseaez  Speaker pointed out that CaSR plays a key role for the
kidney contribution in the calcium homeostasis.

Cinacaloet (N) 697 660 629 592 573 538 515418 142 140 132 124 122119

e What’s about the effects of calcimimetics on the tissue calcification, based on

the data presented by the speaker?

e What are the main mechanisms linking CaSR and the calcium stone production?
e What’s about CaSR SNPs in patients affected by nephrolithiasis, based on the

data presented by the speaker?

e What are the main mechanisms linking CaSR activity and the kidney calcium

regulation?

e What are the main CaSR locations along the nephron?
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Bone diseases

Prof. Goltzman from Montrial (CND), spoke about bone
Sl Cliscases. At the beginning of his lecture, the speaker talked
: about the relationship between CaSR single nucleotide
polymorphisms (SNPs) and the bone mineral density (BMD)
suggesting that CaSR plays an important role not only in the
human mineral homeostasis, but also in the skeletal
homeostasis. Going deeper in his lecture, Prof. Goltzman
presented very intereSting Model of CaSR action in bone formation and resorption
experimental data given by u in young mice
animal studies on the CaSR effects on BMD in neonates and
more in particular on the mediatory CaSR effect on the bone
turnover induced by the dietary calcium in mice. In the main

R=RANKL

part of his lecture, the speaker presented very interesting and | ol St

unpublished experimental data given by animal studies in " z
Model of PTHR-CaSR Co-Stimulation of Osteoblasts H H H
g fadult' mice  aiming to
: "y Y investigate the interactions

siilsla "l“" l""" between CaSR and PTH on BMD through the

—, o osteoblast/osteoclast  regulation. In  conclusion, Prof.

il 1 Goltzman pointed out that in young animals the CaSR

% = activation enhances the osteoblast activity leading to the bone

e formation and inhibits osteoclasts and the bone reabsorption,

but on the contrary in older animals, the osteoblast CaSR

activation may increase the bone loss.

e What’s about the main bone alterations in response to calcium acting via the
CaSR, based on the data presented by the speaker?

e What are the CaSR effects in young and older mice, based on the data presented
by the speaker?

e What’s about the interaction between CaSR and the anabolic effects of
intermittent PTH?

e What are the key points of the model explaining the CaSR activation in bone
formation and resorption in adult mice, based on the data presented by the
speaker?
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Studies of an autosomal dominant hypocalcemia Type-1
(Adh1) associated Calcium-sensing Receptor (CaSR) mutation,
ARG680GLY, provides insights into biased signalling

Calcium Sensing Receptor (Cask) - aclass copcr  OtUdi€s Of an autosomal dominant hypocalcemia Type-1
.y (Adh1) associated Calcium-sensing Receptor (CaSR) mutation,

O @Eﬂ ARG680GLY, provides insights into biased signalling, was the
W@ topic discussed by Dr. Gorvin in his talk. The speaker coming

+ Mutations in CaSR cause

disorders of calcium ey N
L,::.:mm. ’ L / | from Oxford (UK), presented very interesting data on the
ime G -_}é:_ / " identification in two patients, father and son, affected by
: “yxng.;"ggm(’:";m \,\..f—_m_\ ADH of a novel CaSR mutation, identified as Arg680Gly and
: = located within the transmembrane domain 3. Going deeper
i o recentation, the
speaker presented all the experimental data of these Conclusions
studies. More in particular Dr. Gorvin demonstrated that = G ecs as signating, but aok pLemedisted ca

signalling, thus demonstrating biased signalling

Arg680 Gly mutant has no effect on Ca?* signalling, that
CaSR Gly680 mutant activates MAPK Signa“ing by a - ';:::T‘:I:ypshasisesthe need to study multiple CaSR signalling
non-Gaq/]] pathway bUt nOt through a Gai/o pathway + The increase in MAPK signalling involves a B-arrestin
and finally, that Gly680 activates MAPK by a G-protein mediated signailing patiway

independent B-arrestin pathway. In conclusion Dr. . ustion of argsso to ciyeso disrupts 2 st rdge wih
. . . . u on .,y al c!wmg Increase: . lexiDir of e
Gorvin pointed out that these studies emphasise the need {ronsmembrane domains, and_sdoption of an "

to study the multiple CaSR signalling pathways.

e What’s about the methods of the functional analysis of Arg680Gly CaSR
mutation presented by the speaker?

e What are the mechanisms by which Gly680 activates the B-arrestin-mediated
MAPK pathway?

e What are the key points of the functional analysis of the MAPK pathway
presented by the speaker?
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Altered mineral ion metabolism in a mouse model of targeted

CaSR deletlon from vascular smooth muscle cells

Dr. Schepelmann from Cardiff (UK), presented very
interesting and impressive data on the altered mineral ion
metabolism in a mouse model of targeted CaSR deletion from
vascular smooth muscle cells. More in particular the speaker
talked about the characterisation of his CaSR mouse model,
through experiments on the @ ‘
smooth muscle tone, the aamn e s
vascular  smooth  muscle :
calcification and finally on the
mineral ion dyshomeostasis. Going deeper in his lecture, Dr.
Schepelmann presented very interesting data on CaSR at the
vascular smooth muscle cells level in this specific mouse
model. In the main part of his presentation, the speaker talked
about the CaSR modulation
Where is the starting point? of the smooth muscle tone, the ex vivo and in vivo
calcification processes, the Ca?+ /Pi metabolism at the blood,

,, - urine and bone levels. In the second part of his talk, Dr.
~— G- Schepelmann presented very interesting data on the CaSR
eeret—Q)— {2 effect in the kidney and in the parathyroid glands. In

conclusion, the speaker pointed out that these data for the
first time connect the body Ca?* homeostasis to the vascular
smooth muscle function via a yet unknown mechanism.

e What is the mouse model developed by the speaker?

e What are the relationships between calcification and the loss of functional CaSR

in the vascular smooth muscle cells?
e What’s about the Ca?*/Pi metabolism, based on the data presented by the
speaker?
e What is the starting point between bone, kidney and smooth muscle cells on
the Ca?*/Pi metabolism from the speaker pint of view?
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Mice with an inactivating ASP195GLY mutation in G-protein
Subunit Alpha-11 (Gall) are a model for familial hypocalciuric

hypercalcaemla type 2 (FHH2)

‘‘‘‘‘‘‘‘‘ The main topic at the core of Dr. Howles presentation, was

emcnummenenino= @9 “Mice with an inactivating ASP195GLY mutation in G-protein
T————— Subunit Alpha-11 (Gall) are a model for familial hypocalciuric
S i S s hypercalcaemia type 2 (FHH2)”. The speaker, coming from
{ Oxford (UK), presented very interesting data on FHH and its
<& relationship with  CaSR, by ,.
{:;" ":: highlighting that till now no e miosarimao v

mouse model has been developed
for studying FHH2. Going deeper in her lecture, Dr. Howles
presented very interesting data on a new innovative mouse
model of FHH2 and on the assessment of the in vivo efficacy
of cinacalcet in the FHH2 syndrome. In the main part of her
lecture, the speaker talked about the methods used for the
generation of this new mouse model and presented her

* G195

Cinacalcet rectifies the loss-of-function in the CaSR signalling pathway

caused by Asp195Gly Ga,, mutation

8, ***p<0.0001

Cinacalcet rectifies hypercalcaemia in Het and Hom Asp195Gly mice
+/1956 1956/1956
- . 278 |
ﬂ &

-I—ﬁ-*

Cinacalcet significantly lowers plasma Ca at 2hrs post-dose
with values returning to baseline h\l 24hrs pnsxrdnse

in Asp195Gly mutant mice.

experimental data on the chemical mutagenesis. Dr. Howles
spoke also about the in vitro studies designed for assessing the
efficacy of cinacalcet in rectifying well identified signalling
defects and about the in vivo studies and the effects of
cinacalcet on the calcium and PTH plasma levels, on the urinary
calcium excretion and finally on the DEXA bone studies. In
conclusion, Dr. Howles pointed out that cinacalcet in her FHH2
new mouse model demonstrated to rectify the hypercalcaemia

e What’s about the Chemical mutagenesis for the generation of the new mouse
model of FHH2, based on the data presented by the speaker?
e What’s about the effect of cinacalcet on the loss of function caused by the
Asp195Gly mutation on the CaSR signalling presented by the speaker?
e What’s about the in vivo effect of cinacalcet in rectifying hypercalcaemia in
Asp195Gly mutant mice, based on the data presented by the speaker?
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Towards the repurposing existing clinical-grade calcilytics for
allergic asthma

e o i lnerenaed st Y24 The main topic at the core of Dr. Yarova presentation, was
“Towards the repurposing existing clinical-grade calcilytics for
allergic asthma”. The speaker, coming from Cardiff (UK),
presented very interesting data, starting from the burden of the
chronic pro-inflammatory airway diseases and the unmet
clinical need for novel Pathogenesis of chronic inflammatory lung disorders

therapeutics for the B _CaSR

. Polycations (ECP)  ———= (7
-« treatment of these disorders.  rewmines soemine Calcilytics

Going deeper in her presentation, Dr. Yarova talked about - -
[ Aic/pi, [—
CaSR and its increased expression in asthmatic patients, by ) oy =
highlighting its role in the pathogenesis of the chronic ./]L" "}f_;“' ‘
ng yp )

inflammatory lung disorders. In the main part of her talk
R . the speaker presented very
SN interesting datagiven by
.o _+. < animal studies on the repurpose of the inhaled calcilytics for the
o ", treatment of asthma and COPD. More in particular the speaker
talked about the efficacy and the potency of the calcilytics at the
CaSR level, about their bronchodilatory effects in the animal
trachea, about the formulation and the pharmacokinetics of
inhaled calcilytics in mice and finally about the calcilytics effects
on the airway hyper responsiveness and inflammation in a mouse model of asthma. In
conclusion, Dr. Yarova pointed out that all the compounds tested in vivo models display a

similar potency in preventing AHR and inflammation.

e What are the calcilytics compounds tested by the speaker?
e What are the main structural classes of existing calcilytics presented by the
speaker?
e What’s about the bronchodilatory effects of calcilytics in a mouse trachea
presented by the speaker?
e What are the main characteristics of the pharmacokinetic of the inhaled
calcilytics presented by the speaker?
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Novel CaSR- dependent microRNA pathway is involved in the
downregulation of AQP2 expression contributing to volume
depletion in Pendrin/Na-Cl cotransporter dKO mice

Schematic model of AGPs Dr. Ranieri from Bari (IT) spoke about “Novel CaSR-
dependent microRNA pathway is involved in the
downregulation of AQP2 expression contributing to volume
BAY B . depletion in Pendrin/Na-Cl cotransporter dKO mice”. In her
T lecture, the speaker talked about :
fna' the extracellular CaSR in the gt i o =y
nog— kidney and more in particular '

womemsen o about the schematic model of ...' — ?
AQPs. Dr. Ranieri presented very interesting data given by an 1

experimental study running on dKO mice, with the intention
to demonstrate a tight relationship between the CaSR
impairment and the AQP2

L= e .. expression/trafficking leading to the vasopressin resistance and
volume depletion. In conclusion, the speaker pointed out that,
based on her data, CaSR signaling in dKO mice reduces the
AQP2 expression through the increase of its degradation via
the increased pAQP2-ser2621 and through the activation of
the miRNA.137 synthesis. The reduced expression of AQP2,
™. S leads to the volume depletion in dKO mice.

e What is the proposed model of the CaSR-mediated impairment of the AQP2
expression in dKO mice presented by the speaker?

e What’s about the AQP2 expression in dKO mice presented by the speaker?

e What’s about the CaSR and AQP2 interplay in the renal collecting duct, based
on the data presented by the speaker?
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Crystal structure of CaSR
Crystal structure of CaSR was the topic at the core of Prof.
Fan presentation. The speaker coming from New York (USA),
at the beginning of her presentation talked about the

ass C G-Protein Coupled Receptors

and taste receptors

extracellular CaSR function,
its mechanism of action and
the related diseases and
drugs. Going deeper in her
lecture, Prof. Fan raised three
questions about the way of

interaction of the receptor subunits in the formation of a
dimer, the methods of recognition of the extracellular stimuli

Conformational Changes Induced by Agonist-binding

uuuuuuuu

mechanism of class C GPCRs.

and finally about the

Ca2* lon Stabilizes the Active Conformation of CaSR

Active

pathways through which the receptors become activated
upon agonist binding. All the lecture was spent by the speaker
for presenting a huge amount of experimental data in order
to answer to these three questions in a very comprehensive
way. More in particular Prof. FAN spoke about the
homodimer interface, the L-amino acid recognition, the Ca?*
binding sites, the anion binding sites, the agonist-induced
conformational changes and finally about the activation

on the data presented but the speaker?

What are the main functions of CaSR?

How do the receptor subunits interact to form a dimer?

How does the receptor recognize the extracellular stimuli?

How does the receptor become activated upon agonist binding?

What’s about the active structure of human CaSR extracellular domain, based

e What are the main CaSR orthosteric agonists, based on the data presented by

the speaker?
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CaSR/GABADbRI1 heteromers mediate PTH hypersecretion in

hyperparathyroidism
Mutations in Human CaSR Gene CaSR/GABADbRT1 heteromers mediating PTH hypersecretion in
: hyperparathyroidism was the topic at the core of Prof. Chang
presentation. The speaker coming from San Francisco (USA), at
the beginning of his presentation talked about the regulation of
Ca?* homeostasis in land vertebrates, by highlighting the inverse
tight correlation between PTH
secretion and Serum Ca?* levels. DGR 8
Going deeper in his lecture,

Prof. Chang talked about the main mutations in human CaSR serum [e=7] serum (6271

gene leading to the familial diseases like the familial CaSR/CasR CaSR - mode 2
hypocalciuric  hypercalcaemia, the neonatal severe fow Ee o) bl
hyperparathyroidism and the autosomal AGq/G11 Signaling

hypoparathyroidism. The speaker presented also data on the ¥

non-familial HPT like the parathyroid adenoma in primary
HPT and the CKD-induced secondary and tertiary HPT. In the main part of his lecture, Prof.
Chang, presented very interesting experimental data given by
casR = onsn animal studies on an HTP mouse model, starting from
High serum [Ca] N1 biochemistries till the presentation of a parathyroid cell model
explaining the complex mechanisms of the correlation between
CaSR, Ca?* GABA ;R on the PTH secretion. In conclusion, the
o speaker pointed out that should be necessary to develop

l l@ specific pharmaceutics targeting CaSR/GABAgR for the
A PTH Secretion treatment of the parathyroid diseases characterized by PTH
hypersecretion.

¥ PTH secretion # PTH secretion

Parathyroid cell (HPT)

Gq/G11/PLC | cAMP 4

e How reduced CaSR expression does promote PTH secretion in the non-
hereditary HPT, based on the data presented by the speaker?

e What is the HTP mouse model presented by the speaker?

e What are the actions of GABAgR in vivo, based on the data presented by the
speaker?

e How does GABAg R impact on the CaSR signalling, based on the data presented
by the speaker?

e Could PTCs expressing GABABIR alter the CaSR signalling responses and the
PTH secretion?
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Mouse models for ADH1 and ADH2

Mouse models for ADH1 and ADH2 was the topic at the core of
Prof. Hannan presentation. The speaker coming from Liverpool
(UK), talked about the main autosomal dominant hypocalcaemia
(ADH) mouse models, the calcitropic and )
non-calcitropic phenotypes and finally, ,h kel
about an evaluation of the therapies for
ADH. Going deeper in his lecture, Prof.
Hannan presented many experimental data on ADH, its two forms
and its mouse models for ADH1 and ADH2. In the main part of his

ISR  [ccture, Prof. Hannan talked also about

ikt isibeilinall therapy, by presenting very interesting data on the calcilytic drugs

that have the potential to correct the molecular defects causing
ADHT1 and ADH2, like NPS-214. In conclusion, the speaker pointed
out that these mouse models have also shown the potential of
calcilytic therapies for patients affected by ADH1 and ADH2.

ADH is caused by germline gain-of-function
mutations of the CaSR and Ga,;,

ise models established

ofthe  Dsk7 mice harbour a germiine Gay, mutation, 162V
Da m fin rrn Gx7) mouse

e Why is it necessary to study mouse models for ADH?

e What is the effect of NPS-2143 in the mouse model for ADHI1, based on the
data presented by the speaker?

e What are the main calcitropic phenotype of ADH2 mouse models presented by
the speaker?

e What are the established ADH1 mouse models presented by the speaker?
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Stable cell lines expressing adaptor protein 2 mutations to
investigate signalling pathways

Glathrin-mediated endocytosis (CME) The Stable cell lines expressing adaptor protein 2 mutations to
- AP2is cssentialfor CME investigate signalling pathways was the topic Dr. Gorvin talked
et am ot s foracessny ot and about. The speaker coming from Oxford (UK), talked about the
R e, CaSR signalling pathways and the role played by AP2 in

. b e €NAOCytosis and FHH3, about the
* fyrosine-based (Yex?) .ﬂ/”"" approaches to assess signalling angd Developmentof cell-lines to investigate AP20 mutations
wesen i trafficking using  cell-lines  and
T finally about the effects of AP2
mutations on signalling and trafficking. Going deeper in her
talk, Dr. Gorvin presented very interesting experimental data
on CaSR signalling through multiple pathways, the role played
by AP2 in the clathrin-mediated endocytosis and the effects of
FHH3 mutations on the AP2 Arg
15 residue. In the main part of his presentation, the speaker
talked about the development of cell-lines for the investigation
of the AP2 mutations thanks to many experimental data given
by her animal studies. Finally, Dr. Gorvin presented very
interesting data on the effects of the AP2 mutations on signalling
and trafficking, by highlighting that AP2 mutants impair CaSR

mediated signalling.

~ Clathrin requires AP2 to bind to receptors

+ AP2 recognises two
types of internalisation
signals on receptors

~ dileucine based (-LL-)

Assessing signalling by multiple assays

e What are the multiple pathways of CaSR signals, based on the data presented
by the speaker?

e What are the cell-lines development methods presented by the speaker?

e What are the key topics presented by the speaker in the summary of the
signalling and trafficking studies?
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Primary hyperparathyroidism
Primary hyperparathyroidism was the topic Prof.
Bilezikian talked about. The speaker coming from

1 r 1 New York (USA), at the beginning of his lecture,
- highlighted that the primary hyperparathyroidism
J L J before 1970 was considered a disease of bone, stones

NEW YORK BEWING and groans, but after 1970 a disease with primarily
25-OH D: 21 ng/mlL 25-OH D: 8 ng/mL . . . . . .

biochemical and densitometric signatures. Going

deeper in his talk, Prof. Bilezikian presented very

PHPT: The Global View

- Asymptomatic Symptomatic
Bone Disease/F ractures Common

Bilezikian, Meng, Shi, Silverberg. 2000

interesting
data on the emergence of the asymptomatic primary S B o103 mg o
HPT, by highlighting the role played by simple
biochemical screening tests and spoke about the so g

called “subsequent dilemma” basically characterized
by the need to understand which patients need and
do not need surgery. In the main part of his lecture,
the speaker presented the 2014 guidelines for surgery
in asymptomatic HPT patients and the non-surgical
options, by highlighting the central role played by Vit D deficiencies leading to the switch
from asymptomatic to symptomatic disease. In the second part of his lecture, Prof. Bilezikian
talked about the pharmacological options to be applied in patients with low bone density
and high serum calcium levels. More in particular the speaker presented very interesting data
given by the main clinical trials running in PHTP and parathyroid cancer patients, on the
principal drugs approved for the treatment of PHPT like
estrogen, raloxifene, bisphosphonates, denosumab,
cinacalcet and the combination therapy. In conclusion,
Prof. Bilezikian pointed out that the pharmacological
approaches to the management of the hypercalcaemia
and the reduced BMD in PHTP patients are available
Cinacalcet and and effective in those patients which do not have the

Bisphosphonate®

orem o1, 191, e e ST indication for parathyroid surgery.

“Peacock et al, 2005, 2009, 5Faggiano et al, 2011
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Pharmacological Approaches to PHPT

e What are the key points of the pharmacological approaches to PHPT?

e What’s about the cinacalcet experience in PHTP patients, based on the data
presented by the speaker?

o What is the effect of cinacalcet in parathyroid cancer patients?

e What’s about the effects of denosumab in PHTP patients, based on the data
presented by the speaker?

e What’s about bisphosphonates in PHPT patients

e What are the ideal characteristics of the best drug to be used in PHTP patients,
based on the data presented by the speaker?
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Secondary hyperparathyroidism

Prof. Fukagawa talked about Secondary hyperparathyroidism.
Chronic Kidney Disea

— - - B The speaker coming from lIsehara (J), introduced his talk, by

- B M highlighting the deep relationship between CKD, mineral and

\/l

bone disorders leading to CVD, fractures and mortality through
the onset of vascular calcifications, bone and laboratories

Hypocalcemia

‘

Secondary abnormalities. Prof. Fukagawa Pattern of Parathyroid Hyperplasia

number of glands

Hyperparathyroidism talked about the control of the
PTH levels in CKD patients and
about the pathogenesis and the treatment of secondary HPT
patients also affected by CKD. The speaker presented also very
interesting data on bone turnover, the control of Pi and Ca?*,

Lag-censoring analyss of the primary composte oucome  t1€ progression of the - - - -
parathyroid hyperplasia and finally on survival. In the main
part of his presentation, the speaker talked about a model
leading to the onset of the secondary HPT in CKD patients and
about the strategies for controlling the high PTH levels. Finally,
Prof. Fukagawa presented very interesting experimental data
on the intravenous vit. D receptors activators and on
calcimimetics.

e How to control high PTH levels, from the speaker point of view?

e What’s about the efficacy of the intravenous vit. D receptor activators, based
on the data presented by the speaker?

e What’s about the unmet needs for new calcimimetics from the speaker point of
view?

e What’s about the control of PTH by calcimimetics from the speaker point of
view?

e How to prevent high PTH level, from the speaker point of view?

e What are the PTH targets recommended by the professional organizations
guidelines?
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r  Hypoparathyroidism was the topic at the core of Prof.
Brandi presentation. The speaker coming from Florence
(IT), spoke about the acquired and the idiopathic
hypoparathyroidism. Going deeper in her lecture, Prof.
Brandi presented very interesting data on the
pathophysiology of hypoparathyroidism, by highlighting
the effects on bone, kidney and GUT metabolism due to
the PTH deficiency.
More in particular prof.
Brandi pointed out that these patients are treated only
with calcium and vit.D supplementations and in many
cases it is a very therapeutic challenge to maintain normal
serum calcium levels with these tools. In the main part of
her talk, the speaker presented very interesting data on
the acute symptoms and long-term complications affecting
hypoparathyroidism patients and on the 2015 guidelines
for the management of chronic hypoparathyroidism, by highlighting that these guidelines
provide clear criteria for identifying controlled versus uncontrolled patients. Finally, Prof.
Brandi talked about the new full-recombinant replica of the endogenous parathyroid
hormone approved for the treatment of hypoparathyroidism patients not well-controlled

Hypoparathyroidism

PTH: Impaired mineral homeostasis
in hypoparathyroidism

Bone hypermineralisation
Bone Intesti

Ybors tumover X 25(0H)D > !
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lapted from: Vetter et al. Curr Opin Nephrol Hypertens 2002;11:403; Shoback D. N Engl J Med 2008;358

Guidelines Provide Clear Criteria to Identify Controlled

versus Uncontrolled Patients
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124 hours for
m 25(0H)D

Adapted from: Bolerslev, J et al
(epub ahead of print)

Long term management of HPT patients

controlled I
* Inacohort . ilh I
retrospective chart . -»!i i s
review study the time HY
weighted average for O

with calcium and vit. D supplementation and presented
very interesting data given by the clinical trials running in
patients treated with these new compounds. Finally, the
speaker talked about the treatment for patients affected by
the autosomal dominant hypocalcaemia and presented

calcium was between
7.5 and 9.5 mg/di* for . E.
88% of the patients

preliminary data on PCO371 that is an orally active small
molecule PTHR1 agonist identified as a potential new

treatment option for the PTH related disorders.

Adapted from: Mitchell DM, etal. J Clin Endocrin Metab, 2012;97:4507;
Bollerslev, J etal. Eur J Endocrinol. 2015 Aug; 173{2):61-20

What are the structures of the main calcilytic compounds and their potential
use in the autosomal dominant hypocalcaemia?

What are the main key points of the 2015 guidelines for the management of
chronic hypoparathyroidism?

What are the therapeutic considerations on the hypoparathyroidism treatment
from the speaker point of view?

What’s about the impaired mineral homeostasis in hypoparathyroidism
presented by the speaker?

What are the main acute symptoms and the long-term complications affecting
the hypoparathyroidism patients, based on the data presented by the speaker?
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Treatment for ADHI1 in humans
Prof. Collins talked about the treatment for ADH1 in humans.
The speaker coming from Bethesda (USA), presented very
interesting data on NPSP795 that is a calcilytic compound
developed for the treatment of ADH1 and actually under study.

NPSP795

* Negative allosteric modulator of the CaR, cé\cilvtic
+ Developed as a treatment for osteoporosis
* 28 healthy subjects; single i.v. dose (20 ug-s mg/10min)

« 18 healthy subjects; single oral dose pro-drug
(NPSP790, 100-1000mg)

* Both increased PTH 3- to 5-fold over baseline
* Change in blood calcium only at highest dose

NPSP795- Clinical Conclusions

* Well tolerated

* Drug level-dependent, significantincrease in blood PTH
* FECatrended down (= 40-50%, not significant)

* Blood calcium stable; fasting no calcium or vitamin D

* NPSP795 represents a potential treatment for ADH1;
optimal dose and regimen remain to be determined

More in particular Prof. Collins
spoke about this compound and
its first data produced in a
pharmacokinetic study aiming to
its repurpose for the treatment of
ADH1 patients. Prof. Collins
highlighted that NPSP795 was

Blood Calcium Levels

Day 1: 5 mgHOmin Day 2: 15 mg/3.5hr Day 3:30 mg/3.5hr

E;‘;LHH{HHH LWH'}H” LW‘W%{

well tolerated, with a significant increase in blood PTH, drug-
level dependent and a stable blood calcium level. In
conclusion, the speaker pointed out that NPSP795 represents a
potential treatment for ADH1 patients, but further tests are
needed for assessing the doses and the variability of the effects.

e What are the key points of the calcilytic drug development presented by the

speaker?

What’s about the study overview?
What are the main inclusion and exclusion study criteria?

What’s about the clinical and in vitro study design presented by the speaker?
What are the main characteristics of the enrolled patients?

What are the main NPSP795 clinical conclusions presented by the speaker?
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Role of CaSR in skin wound healing
The role of CaSR in skin wound healing was the topic Prof.
Ling Tu talked about. The speaker coming from San
Francisco (USA), introduced her talk by presenting the
epidermal functions regulated by the calcium signals and
the  calcium-dependent  signaling in  epidermal
keratinocytes CaSR controlled. Going deeper in her lecture
Prof. Ling Tu presented il NS Faiie
T many experimental data = A
demonstrating the deep o X
correlation between CaSR and E-cadherin in the nascent ™ l
epithelium. In the main part of her lecture, the speaker § ° = -
proposed a very innovative model explaining the potential IH_I §ﬂ1
CaSR-mediated signalling responses to wounding, by il R o
highlighting the key role played by CaSR in the re-
epithelialization processes. Prof. Ling Tu presented also other data demonstrating that the
et GasR mecited sanaing responsee t wounding inhibition of CaSR expression blocks the formation of the
L ”‘_* adherence  junctions and the  actin-cytoskeletal
- reorganization and supresses the Ca?!i propagation after
\ wounding. Finally, the speaker presented very interesting
data on the treatment and more in particular on the effect
of calcimimetic, that is a CaSR activator, on the Ca?%i
'—“—l—‘}_l o propagation. In conclusion, Prof. Ling Tu pointed out that
Calcimimetic enhances CaSR-mediated Ca?*l response and
E-cadherin signaling and accelerates the wound closure.

Targeted ing triggers epil Ca?, p

o What’s about the opposite effects of calcimimetics and calcilytics on the wound
closure, based on the data presented by the speaker?

e What are the key points of the potential CaSR-mediated signalling responses to
wounding, presented by the speaker?

e What are the main controls performed by CaSR on the calcium-dependent
signalling in the epidermal keratinocytes?

e What are the main epidermal functions regulated by the Calcium signals?
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Control of gastroentenc hormones by CaSR
PRSP —— Control of gastroenteric hormones by CaSR was the topic
Two Danger Signaling Pathways presented by Prof. Pestka. The speaker coming from East
=== | Lansing (USA), talked about deoxynivalenol (DON) a fungal

ww toxin contaminating wheat, barley and corn that causes
smesr | anorexia and vomiting, regulated by FDA. Going deeper in his
lecture, Prof Pestka, presented very interesting data on the

ween | DON mechanism of action leading to anorexia and emesis, by
highlighting the role played by » =
specific GUT hormones like PYY, CCK and 5-HT as effectors DON,inducedcw,ﬁmmm
and the role played by CaSR and TRPA1 as sensors. In the
main part of his lecture, the speaker talked about the
enteroendocrine cells (EEC) as regulators of the post-meal
homeostasis and their interactions with the effectors, CCK
and PYY for anorexia and PYY and 5-HT for emesis. In the
second part of his talk Prof. Pestka presented very interesting o
experimental data on the role of STC-1 cells-murine neuroendocrine tumor line and CaSR-
______ transfected HEK 293 cells through which DON induces the
R e S hormones release from EECs. Based on these data the speaker
s gl was able to present a very interesting biological model. Finally,
the speaker presented in vivo experimental data

Piﬁ@ﬁ\gm demonstrating the presence of the same mechanisms on CaSR
s - and TRPA1 DON induction shown in the in vitro studies. In
5 conclusion, Prof. Pestka pointed out that DON causes anorexia
P e

and vomiting by eliciting the GUT hormone secretion.

e What is the deoxynivalenol (DON), based on the data presented by the
speaker?

e How does DON cause anorexia and emesis?

e How does DON induce hormone release from EECs?

e Can in vitro findings for CaSR and TRPAT1 be verified in vivo?
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The role of the CaSR in gastrointestinal inflammation
Prof. Cheng talked about the role of the CaSR in the

Immune receptors . . . . .
P gastrointestinal inflammation. The speaker coming from

(CaSR) . . . .
Gainesville (USA), presented very interesting data on the
intestinal CaSR function as an immune receptor and on the
a “a s a a anti-inflammatory potential of CaSR agonists. Going
deeper in his lecture, Prof. Cheng spoke about the role
®W8MM$WM8MO played by CaSR for the CaSH is present in epithelial
o g, T integrity of the intestinal tight junctions

barrier function, by

highlighting that Ca?* is required for the stabilization of the
epithelial tight junctions. In the main part of his lecture,
Prof. Cheng presented very interesting experimental data
demonstrating that CaSR is present in the epithelial tight
junctions and its relevant role in the TJ protein distribution
to the plasma membrane. The speaker demonstrated also
- . that CaSR deficiency alters the T)J mRNA expression
,g:zs;:gt::aggg_?:c:ﬂg:;fﬂﬁf:i‘gztn leading to the GUT microbe imbalance. Finally, Prof.
Cheng presented very interesting data on the therapeutic
1| anti-inflammatory potentials of CaSR agonists. In
e | conclusion, the speaker pointed out that his data suggest
~  a new paradigm for the regulation of the intestinal

1501 [ nobss [l 3%Dss

R immune homeostasis where CaSR modulates the
S, highspeminedigl . . oy .
~oss | Thonmpshande intestinal permeability and the immune responses.

Tang L, etal. unpublished data

e What are the main characteristics of the CaSR agonists presented by the speaker?

e Does the defect in epithelial CaSR signalling lead to GUT microbe imbalance,
based on the data presented by the speaker?

e How does intestinal CaSR contribute to the intestinal barrier function integrity?

¢ Does the intestinal CaSR function influence the GUT immune responses?
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Nitric oxide signalling mediates CaSR-induced vasodilatations
e Nitric oxide signalling mediates CaSR-induced vasodilatations
was the topic Prof. Greenberg talked about. The speaker
coming from London (UK), presented very interesting data on
CaSR and its signalling in wvascular smooth muscle cells,
perivascular  neurones and Transien receplor plental (TRP) channels
endothelial cells. Going deeper
in his lecture, Prof. Greenberg
talked about the CaSR
mechanisms that regulate the vascular tone, by presenting very
interesting experimental data on the underlying CaSR-induced
mechanisms. In the main part of his lecture, the speaker talked
about the way CaSR stimulation produce an endothelium
dependent vasodilation and about the possible role of nitric
oxide in this process and presented very interesting
experimental data demonstrating that CaSR stimulation

71

“ D Ve
Z s induces NO synthesis in the endothelial cells through the
ks ot activation of heteromeric TRPV4/C1 channels. Finally, Prof.
et Greenberg spoke about the possibility that these mechanisms

are also functionally expressed in freshly isolated mouse

arterial cells. In conclusion, the speaker pointed out that the

vessel vasodilation is mediated through the stimulation
starting from CaSR and involves NO.

e How does the CaSR stimulation produce an endothelium dependent
vasodilations?

e How does CaSR stimulation produce NO?

e Are CaSR responses impaired in TRPC1-/- mice lacking heteromeric TRPV4/C1
channels?

e Are homomeric TRPV4 channels also functionally expressed in freshly isolated
MAECs?
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Calcium sensing receptor in perinatal airway disease
Calcium sensing receptor in perinatal airway disease was the
e A " topic Prof. Prakash talked about. The speaker coming from
N Rochester (USA), presented very interesting data on the main
functions of CaSR. Going deeper in his presentation, Prof.
Prakash talked about Prematurity, and the bronchopulmonary
dysplasia, by highlighting that the major short-term and long-
term problem for survivors of the The Arginase Pathway
prematurity period remains the
chronic bronchial airway disease. In the main part of his lecture,
the speaker presented very interesting data on the perinatal
lung growth, on oxygenation and ventilation in premature
babies, the use of CPAP with hyperoxia and on the way babies
can develop asthma through CPAP use. Prof. Prakash presented
very interesting data, demonstrating that polycations like
Arginine, Spermine and Lysine, all of them truly CaSR agonists, are markers of the asthma
severity. In the second part of his lecture, the speaker talked
about human and animal models and presented very
interesting experimental data demonstrating that hyperoxia
and CPAP cause airways remodeling and that smooth muscle
CaSR is involved in the hyperoxia and CPAP effects. In
conclusion, Prof. Prakash pointed out that targeting CaSR in
perinatal period may help in alleviating the unfortunately
necessary insults of the ICU.

e What are the causes that determine the bronchial disease initiation and
progression in case of prematurity?

e Can early interventions prevent or decrease disease, later in life?

e What are the models presented by the speaker for studying the fetal airway
tissues?

e What’s about CaSR in neonatal airways?

e What’s about polycations and asthma from the speaker point of view?
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CaSR actions on PTHTrP in breast cancer

CaSR actions on PTHrP in breast cancer, was the topic Prof.

Calcium-CaSR-PTHrP/PMCA2

Asis i the Lactaing Mammary Wysolmerski talked about. The speaker coming from New Haven

(USA), presented very interesting data on the calcium-CaSR-

mmm/ Pmrr,/*\f;m PTHrP/PMACA2 axis in the lactating mammary gland. Going
f“\\r/ deeper in his lecture, Prof. e

Wysolmerski spoke about the tight

inverse correlation between CaSR

and PTHrP production, by taking care of the central role

played by PTHrP for lactating. In the main part of his lecture,

Prof. Wysolmerski talked about the hypothesis that the

dysregulation of CaSR-PTHrP axis contributes to the

SR Actvates. Nuccar PP Pathey pathogenesis of breast cancer and

A o e especially bone metastases, by presenting very impressive

experimental data on the relationship between CaSR, PTHrP and

the cell in vitro and in vivo proliferation in breast cancer cells. In

the second part of his lecture, the speaker presented new

experimental data on the possibility that blocking CaSR- PTHrP
axis, can prevent the in vivo development of bone metastases.

i

Can the dysregulation of the CaSR-PTHrP Axis contribute to the pathogenesis
of breast cancer especially of bone metastases?
Does CaSR affect breast cancer proliferation in vivo?

Vivo?
Will blocking CaSR-PTHTP axis sensitize to DNA-damaging agents?
How does nuclear PTHrP affect the nuclear accumulation of AlF?
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The role of CaSR in colon cancer
The role of CaSR in colon cancer was at the core of Prof.
ProNferation Of Mouss Colonoc) s Kéllay presentation. The speaker coming from Vienna (A),
talked about the factors that cause loss of CaSR in the
colorectal tumours, the role of CaSR in colon cancer cells, the
i s means of restoring CaSR expression and finally about the cross-
I. .| talk between CaSR and Vit. D in colon cancer cells. Going
el B deeper in her lecture, Prof.
Kallay presented very interesting
data on the inverse correlation between the colon cells ik o
proliferation and the levels of the calcium intake. The speaker |-
talked also about the inverse correlation between CaSR and
colon cells proliferation, differentiation and apoptosis. In the
main part of her lecture, Prof. Kéllay presented very interesting
experimental data on the inverse correlation between CaSR and
the colon cancer cells, demonstrating that the CaSR over-expression inhibits the cancer stem
cell ||ke phenotype in the colon cancer cells. In the last part of her presentation Prof. Kéllay
] spoke about the ways to restore the expression of CaSR and
Mo xpression inmouse colon . presented very impressive data on the factors that affect the
CaSR expression and more in particular on the Vit. D diet
intake and its direct correlation with the CaSR expression. In
conclusion, the speaker pointed out that vit. D and some
cytokines are able to restore CaSR expression and that vit. D
and calcium have the potential to reduce the risk of the colon

rectal cancer.

Screening for microRNAs that could affect
CaSR expression

e Why is CaSR lost in colon cancer cells?
e What is the role of t CaSR in colon cancer cells?
e What are the ways to restore the expression of CaSR?
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The role of the CaSR in neuroblastoma
Prof. de Torres, talked about the role of CaSR in
neuroblastoma. The speaker coming from Barcelona (E),
= s presented very interesting data on neuroblastic tumors origin,
" ¢ 7 clinical findings, treatment and on CaSR in neuroblastic
tumors. Going deeper in her lecture, Prof. de Torres presented

Neuroblastic tumors: origin

@ pF U very interesting data on the origin of the neuroblastic tumors,
— - 7 3 . . . .
thelr Cl ! nlcal genetlc a nd CaSR overexpression _abolishes neuroblastoma
histological heterogeneity and teenagmiey

finally on treatment, by highlighting that the key point seems =
to be histopathology, in order to try to transform an ll '
incurable disease in a chronic disease. In the main part of her
lecture, the speaker talked about CaSR and its role in the
neuroblastoma control and presented very impressive data ) o ®
on the epigenetic mechanisms leading to the neuroblastoma o
cells dynamic regulation through the CaSR overexpression.
More in particular the speaker presented very interesting experimental data demonstrating
that the CaSR overexpression reduces the in vitro neuroblastoma growth and abolishes the
Cinacalcet inhibits in vivo growth in a neuroblastoma tumorigenicity. In the second part of her
MYCIEA/TRE3 null netroblastoma model lecture, Prof. de Torres spoke about the role played by
Cinacalcet in order to understand if the CaSR effect on
neuroblastoma can be applied in therapy. The speaker, more
presented a lot of experimental data derived from animal
models on the effects of cinacalcet on the neuroblastoma
" oemwenz U cells, demonstrating that Cinacalcet inhibits the cell growth
mmmemens 1N AN IN Vivo neuroblastoma model.

1. LAN-1 cel fin

2. PDX stage 4
(MYCN NA)

2999

chacalcet 10 mghgiday gavage -
or volume 2 et

Tum

e What are the main epigenetic mechanisms of the neuroblastoma cells dynamic
regulation based on the data presented by the speaker?

e What’s about the effect of the CaSR overexpression on the neuroblastoma cells
growth?

e What is the effect of the CaSR overexpression on the neuroblastoma
tumorigenicity, based on the data presented by the speaker?

e What’s about the effect of cinacalcet in the survival cells, based on the data
presented by the speaker?

e What’s about the effects of cinacalcet in neuroblastoma tumors from the
speaker point of view?
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Asthma

Model for altered airway smooth muscle phenotype ~ ASthMa was the topic of Prof. Riccardi presentation. The
in asthma . . . .
Wi N speaker coming from Cardiff (UK), presented very interesting
Increase concentration of polycations . . .
{eosfnaphr/calioni(prorer'n,ma/orbas;cpmfrgr‘n,ypolyL»arg,spermr'ne, etc) data on the rOle played by CaSR n promotlng and respondlng

s to inflammation. Going deeper in her presentation, Prof.
Riccardi talked about the inflammatory lung disease and more
e | ~ . . . . .
( \:[ ][/ ) in particular on asthma and COPD, by highlighting that they
!

are predicted to be the world biggest killer by 2020 but the

existing drugs treat only Calcilytics: effects of repeat exposures (5 days)

symptoms, because of the poor understanding of the T
underlying disease mechanisms. In the main part of her lecture, ém L]TD
the speaker presented very interesting experimental data, “ o
starting from a model for altered airway smooth muscle
phenotype in asthma where CaSR can play a central role in the e e presre o hert e
activation of the altered Ca?ti homeostasis. Prof. Riccardi " g mstomorpnolopy
presented also other very

e povatons nd navabumin v sensied. e interesting data on the effects of CaSR antagonists like

e calcilytics. In the second part of her lecture, the speaker,
starting from very interesting data on the in vitro effects of
nebulised calcilytics on the increased airway resistance in mice
sensitized with mixed allergens, presented an innovative
theory that explains why calcilytics are potentially better than
any other existing treatment in the management of asthma
and COPD.
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Repeat exposures to maximal concentrations of inhaled calcilytics did
not significantly affect:

2000, o Vahicle

e What are the key points of the model for altered airway smooth muscle
phenotype in asthma presented by the speaker?
e What’s about the effect of calcilyticc on the airway smooth muscle cell
hyperresponsiveness, based on the data presented by the speaker?

e What’s about the effects of repeat exposures to maximal concentrations of

inhaled calcilytics, based on the data presented by the speaker?
e Why calcilytics are potentially better than any other existing treatment in
asthma and COPD management, from the speaker point of view?
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Glucose metabolism

Glucose metabolism was the topic Prof. Fukumoto talked
about. The speaker coming from Tokushima (J), talked about
the activating mutations in Bartter syndrome type V, the knock-

Mutations in CaSR gene

Case 1 Case 2
LAE A N CW s

I ' out mice of activating mutations of CaSR and finally about
MW Y ’p‘ }h i CaSR and glucose metabolism. Going deeper in his lecture,
S:zz Anesiiad Se:;z Arkibonss Prof. Tokushima presented very Activating mutatians in CaSR
oL, e L o interesting data on two different

clinical syndromes like the PTH- Hypocaloemia, Norrmal PTH
deficient hypoparathyroidism with hypercalciuria and the Hypocalcemia, Low PTH
Bartter-like nephropathy, with an underlying common cause, Hopocakeria, Low PTH.
the presence of specific mutations in the CaSR gene. More in T
particular the speaker talked about the CaSR activity and the = F  Hpomageseme earterype v
activating mutations in CaSR and their correlation with the
BadRiand ol sasretion development of specific diseases. In the second part of his

lecture, Prof. Fukumoto presented very interesting
experimental data on the effects of calcilytics in knock-in
mice, on the relationship between CaSR and the glucose
metabolism and the effect of JTT-305, a new calcilytic
compound actually under investigation and on the glucose
tolerance in these mutant mice. In conclusion, the speaker

neagin v, 0 s oo 1012000 POINted out that calcilytics are able to improve the glucose
tolerance in the knock-in mutant mice.

e What’s about the correlation between the clinical syndromes and the level of
the activating mutations in CaSR, based on the data presented by the speaker?

e What are the effects of calcilytics in the mutant knock-in mice from the speaker
point of view?

e What is the relationship between CaSR and the insulin secretion?

e What is the effect of JTT-305 on the glucose tolerance in knock-in mice, based
on the data presented by the speaker?
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Rational design of CaSR therapeutics for diverse disorders

cxcumercmocucuncs swn  Prof. Leach, talked about the rational design of CaSR therapeutics
= for diverse disorders. The speaker coming from Melbourne (AUS)
= ¥ . . . .
e presented very interesting data on CaSR as a therapeutic target in
2ol N I osteoporosis, ADH and Bartter type V syndrome, FHH and
= 20 ﬂ\ ' . .
§ o fomt Wt NSHPT, HPT, Alzheimer disease, recsminemamonace P
Blood onised Ca mi) Cancer and in the airways
Adapted from Chen and Goodman 12004}AmJPhySn!Rsn;é:g)‘/sOrgg hypersensitivity. Going deeper in her OSSiS DE
lecture, Prof. Leach spoke about the pharmacology of calcilytics = emr e
and calcimimetics starting from the concept that despite their AT =
. . Canger Calcimimetic / calcilytic
opposite effect, both pharmaceutical classes alter the CaSR T, -

regulation of PTH. In her lecture the speaker presented very

interesting data on the main effects of these compounds in all
these diseases, pointing to the indications and the more
interesting promises and problems. In conclusion, Prof. Leach
N pointed out that combined SAR, analytical pharmacology,
PO .ws Mutagenesis, and computational modelling is critical for
understanding CaSR allostery as a fundamental step for the
development of CaSR therapeutics for the treatment of many
disorders.

THE PROMISE AND THE PROBLEM B onAsH

NPS2143 Osteoporosis 4 rat bone

Ronacalerst  Osleoporosis  # be

ATFS36 & Osteaporasis A PTH
AXTI14 (rapidrobust)

e What is the main problem of calcilytics from the speaker point of view?

e Why is analytical pharmacology important from the speaker point of view?

e What are the main applications of the computational modelling based on the
data presented by the speaker?

e What’s about Cinacalcet and its residues based on the data presented by the
speaker?

To follow the presentations of this congress, click on the link below:
http://www.fondazione-menarini.it/Home/Eventi/The-3rd-International-Symposium-onThe-Calcium-

sensing-Receptor-CaSR/VIDEO-SLIDE ... and, after having logged in, enter in the multimedia area.



http://www.fondazione-menarini.it/Archivio-Eventi/2017/International-Congress-of-Cardiology-From-Scientific-Evidence-to-Clinical-Practice/Materiale-Multimediale
http://www.fondazione-menarini.it/Archivio-Eventi/2017/International-Congress-of-Cardiology-From-Scientific-Evidence-to-Clinical-Practice/Materiale-Multimediale

30 INTERNATIONAL SYMPOSIUM ON:
THE CALCIUM
SENSING
RECEPTOR
(CASR)

@

Panciatichi
Florence (Italy)

May 11%-13"
2017

These are only some of the topics addressed in the
congress’s sections

For a deeper knowledge on these topics, please visit the
International Menarini Foundation web site where You
can find all the speeches in their full version.
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