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Supplementary Results and Discussion 

 

NPS 2143 fully quells any NO surplus release from fAβ25–35+CMT-treated astrocytes. 

It is well established that the neurotoxic upshots of Aβ•CaSR signaling do not exclusively 

entail the boosting of hAPP proteolytic processing along the pathological amyloidogenic 

pathway1,2,3. Even the separate exposure to either Aβ25-35 or Aβ1-42 or to CMT elicit the release of 

NO surpluses1,4,5. Therefore, we assessed how NPS 2143 would affect NO release from fAβ25-

35+CMT-treated astrocytes. 

 NO release increased by 12.4-fold versus controls by 72-h after the exposure to fAβ25-

35+CMT-treated astrocytes (Supplementary Fig. S1A). Daily treatments with NPS 2143 brought 

back the amount of NO astrocytes released to the level of untreated controls (Supplementary Fig. 

S1A).  



 

 

 Thus, calcilytics can also effectively avoid any additional cytotoxic damage otherwise 

elicited by NO overreleased from fAβ25-35+CMT-treated astrocytes via an activated Aβ•CaSR and 

MEK/ERK signaling. 

 

NPS 2143 fully hinders the fall of intracellular cyclic AMP (cAMP) levels in fAβ25–35+CMT in 

astrocytes. 

 Via various G proteins CaSR’s signaling activates panoply of cellular signaling pathways, 

one of which inhibits adenylate cyclase activity and hence cAMP synthesis from ATP6,7. 

Conversely, by antagonizing Aβ•CaSR’s signaling calcilytics boost adenylate cyclase's production 

of cAMP8. Reportedly, the adenylate cyclase/cAMP pathway modulates ADAM10 activity and 

hAPP processing in neurons9. Therefore, to assess whether the adenylate cyclase/cAMP cascade 

might modulate sAPPα shedding from human astrocytes too, we had to assess the cAMP level 

changes caused by each experimental treatment. As our results revealed, (i) human astrocytes 

basally produced discrete amounts of cAMP, of which 80% were intracellular and 20% were 

released into the medium; (ii) fAβ25–35+CMT treatment reduced total cAMP levels after 30-min; and 

(iii) in the fAβ25–35+CMT-exposed astrocytes a 30-min pre-treatment with NPS 2143 kept discretely 

above untreated control levels the intracellular and total cAMP levels assayed 30-min later 

(Supplementary Fig. S1B). During the same time, the cAMP levels in the supernatants of the 

experimental groups (ii) and (iii) did not significantly change versus control or group (i) levels 

(Supplementary Fig. S1B). In keeping with the findings of Yarova et al.8, our preliminary results 

further indicate that fAβ25–35 activates CaSR signaling which, by inhibiting adenylate cyclase 

activity, quickly reduces intracellular and total cAMP levels in adult human astrocytes cultures. 

Moreover, they show that calcilytic NPS 2143 specifically suppresses the inhibitory effects of fAβ25–

35•CaSR signaling on adenylate cyclase activity keeping cAMP at discretely higher levels than 

controls’ range.  

 

 



 

 

NPS 2143 does not impact on ADAM17 α-secretase specific activity in total protein lysates 

of fAβ25–35±CMT-exposed adult human astrocytes  

 

We also investigated the specific enzymatic activity of ADAM 17, the second putative main 

α-secretase involved in the non-amyloidogenic processing of hAPP10,11,12,13 under the several 

experimental conditions used in this work. As our observations showed, the specific enzymatic 

activity of ADAM17 discretely increased (by 48-h, +32%, P<0.05 versus controls) in total protein 

lysates of fAβ25–35 alone-exposed astrocytes (Supplementary Fig. S2A). Adding NPS 2143 had no 

effect at all on such increase and its kinetics (Supplementary Fig. S2A). Yet, ADAM17 specific 

activity surged much more (by 24-h, +76%; by 48-h, +124%; and by 72-h, +82%; P<0.001 in all 

instances versus controls) in the lysates of fAβ25–35+CMT treated astrocytes (Supplementary Fig. 

S2B). Then again, NPS 2143's addition did affect this increase in ADAM17 specific activity further 

in the lysates of astrocytes exposed to fAβ25–35±CMT (Supplementary Fig. S2B). Therefore, fAβ25–

35±CMT amplified ADAM17 α-secretase specific activities, yet the ADAM17's surges, at variance 

with ADAM10’s ones, were calcilytic-insensitive and hence not affected by Aβ•CaSR signaling, 

although other receptors for Aβs and CMT might have played their roles. 

 

Materials and Methods 

Assay of NO released into cell-conditioned growth media 

The total NO2¯ concentration was determined in 50 µL samples of the culture supernatants as 

previously described4 according to the fluorometric method based upon the reaction of NO2¯ with 

2,3-diamino-naphthalene (DAN; Sigma-Aldrich) to form the fluorescent 1-(H)-naphthotriazole14. 

Enzyme-linked immunosorbant assays (ELISAs) of intracellular and secreted cAMP  

Astrocytes were seeded into 24-well Multiwell Plate BD PrimariaTM (BD Biosciences, USA) 

at a density of 40,000 cells/well. At experimental “0-h”, some of such cultures served as untreated 

controls while others had their medium added for 30 minutes with 20 µM of fAβ25–35+CMT. Other 

cultures were first exposed to calcilytic NPS 2143 100 nM for 30 min and next underwent the same 



 

 

30 min treatment with fAβ25–35+CMT prior to proteins and media harvesting. cAMP measurements 

were performed using DetectX Direct Cyclic AMP ELISA kit (Arbor Assays, USA) following the 

acetylated protocol enclosed to the manufacturer’s instructions. 

Statistical analysis 

The data were analyzed using Sigma Stat 3.5™ Advisory Statistics for Scientists (Systat 

Software) using one–way ANOVA. When ANOVA’s upshots of were significant (P<0.05), Post-hoc 

Bonferroni’s test was used for comparisons versus 0-h (untreated) controls or between treated 

groups at the devised time points. 
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Supplementary Figure S1. NPS 2143 suppresses surplus NO release and secreted and intracellular 

cAMP fall in fAβ25–35+CMT-treated astrocytes 

A The release of NO by adult human astrocytes is strongly increased by fAβ25–35+CMT treatment but is 

totally prevented by the concurrent addition of calcilytic NPS 2143. NO levels in the growth media were 

assessed as described in the Materials and Methods section. Bars are means ± SEMs of 5 independent 

experiments. One-way ANOVA analysis: F= 472.561, P<0.001; Post-hoc Bonferroni test: comparisons of 

each treated group versus 0-h (controls): *P<0.05; pairwise comparisons of fAβ25–35+CMT-treated group 

versus NPS 2143-added group: #P<0.05. 

B Quantification of intracellular, secreted and total cAMP levels by specific ELISA analysis. Adult human 

astrocytes basally produce discrete amounts of cAMP but fAβ25–35+CMT treatment reduces both intracellular 

and total cAMP levels versus control ones. Adding NPS 2143 to fAβ25–35+CMT-exposed astrocytes keeps 

intracellular and total cAMP levels discretely above untreated control levels. Bars are means ± SEMs of 5 

independent experiments. One-way ANOVA analysis of the: (i) intracellular cAMP data set: F= 17.653, 

P<0.003; (ii) total cAMP data set: F= 20.536, P<0.002; Post-hoc Bonferroni test: comparisons of each 

treated group versus 0-h (controls): *P<0.05; pairwise comparison of fAβ25–35+CMT-treated group versus 

NPS 2143-added group: #P<0.05. 

 
 



 

 

 
 
 
Supplementary Figure S2. ADAM17 specific enzymatic activity levels increase after an exposure to 

several treatments but NPS 2143 does not affect them. 

A ADAM17 specific activity peaks after an exposure of 48-h to fAβ25–35 and adding NPS 2143 does not 

modify such a surge in adult human astrocytes. 

B Under fAβ25–35+CMT-treatment ADAM17 specific activity further increases versus fAβ25–35 alone-treatment 

and NPS 2143’s addition does not affect this increase.  

The specific activities in A and B, were assayed as described in the Materials and Methods section. Points 

on the curves are means ± SEMs of 3 separate experiments with 0-h values normalized as 1.0. One-way 

ANOVA analysis of the: (i) fAβ25–35±NPS2143 ADAM17 set: F= 6.989, P<0.001; (ii) fAβ25–35+CMT±NPS2143 

set: F= 41.478, P<0.001; Post-hoc Bonferroni test: comparisons of each treated group versus 0-h (controls): 

*, P<0.05. 

 
 

 

 

 


