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Supplemental methods 

SiRNA transfections 

10000 human VSMCs were seeded per well of a 48-well plate in M199 (Gibco) supplemented with 20% 

FBS, peniciliin and streptomycin. 24 hours later cells were transfected using 3 µl HiPerfect reagent 

(Qiagen, Venlo, the Netherlands) with 1.5 µmol Ucma/GRP siRNA or a scramble control (Qiagen, 

Venlo, the Netherlands) per well. After 48 hours osteogenic medium was applied and calcification 

assays carried out as described in the main article. 

Boyden Chamber experiments 

20000 Ucma/GRP-/- or WT VSMCs were seeded per well into the upper or lower chamber and allowed 

to attach overnight. The next day, cells were treated with control or osteogenic medium. After 

incubating the cells for 12 days, calcification of cells in lower chambers was quantified and normalized 

to protein content. 

Matrigels – extracellular vesicle-induced calcification 

For coating plates, matrigel solution (20 mg/ml) was added to each well and incubated for 1 hour. 

20000 Ucma/GRP-/- or WT cells were seeded into the upper wells of a Boyden chamber and allowed 

to attach overnight. Next, the upper wells were placed in the matrigel coated Boyden chambers. 

Calcification medium was added and after 12 days. 0.1M NaOH with 0.1% SDS were added to matrigels 

to obtain protein lysates. Calcification was normalised to protein content to correct for the amount of 

vesicles in the medium. 

Conditioned medium experiments 

20000 Ucma/GRP-/- or WT VSMCs were seeded per well of 24-well plate (Corning, Amsterdam, the 

Netherlands). The next day, cells were treated with control, osteogenic or conditioned medium for 12 

days and calcification was measured. Medium was conditioned by incubating cells for 7 days in serum 



free growth medium (DMEM supplemented with penicillin and streptomycin). After harvesting, 

medium was centrifuged for 5 minutes at 2000 rpm (Rotina 380R, Hettich, Geldermalsen, the 

Netherlands), filtered through a 0.22µm filter and stored at 4°C. FCS was added before the conditioned 

medium was applied to cells. 

Solid phase binding assays  

ELISA plates were coated with BSA (used as blank) and the RP-HPLC purified proteins cGRP (sturgeon 

GRP) (1), ucGRP (recombinant non-carboxylated human GRP produced in E. coli) (2) andbovine MGP 

(2) (used as positive control), and recombinant BMP-2 (Preprotech), all at 0,5µg/well. After blocking 

with BSA, plates were incubated with BMP-2 (500 ng/ml). Bound BMP-2 was detected using BMP2/4 

monoclonal antibody (Santa Cruz Biotechnology, sc-137087, 1:100) and anti-mouse-IgG-HRP antibody 

(Sigma). TMB (3,3’,5,5’ tetramethylbenzidine, Sigma) was used as a substrate and colorimetric 

detection was performed at 450 nm. 



Supplemental figures 

 

Supplemental Figure 1. A. Immunohistochemical staining of Ucma/GRP in epiphysae of WT and KO 
mice confirmed the absence of Ucma/GRP in KO mice. Scale bars are 100 µm. B. Immunostaining of 
contractile markers in VSMCs isolated from WT and Ucma/GRP-/- mice to confirm the identity of cells. 
Scale bars are 100 µm. Negative control – cells incubated with secondary antibody only. C. mVSMCs 
were treated with control growth medium (CM) and osteogenic medium (OM, with 2.6mM 
phosphate) and calcification was quantified after 12 days. N=4-6, statistical significance was assessed 
using t-test. D. Calcification was measured in WT transfected with Ucma/GRP siRNA and treated with 
osteogenic medium (2.6mM phosphate) for 12 days. N=4, statistical significance was assessed using t-
test. E. Western blotting analysis of αSMA expression in Ucma/GRP-/- and WT cells treated with control 
growth medium (CM) and osteogenic medium (OM, with 2.6mM phosphate) after 12 days. All graphs 
show mean+SD. **p<0.001-0.01, ***p<0.001. 



 

 

Supplemental Figure 2. A. ELISA plates were coated with BSA (negative control), carboxylated 
Ucma/GRP (cUcma), uncarboxylated Ucma/GRP (ucUcma), BMP-2 and MGP (positive control), 0.5 
µg/well each. After blocking with BSA, plates were incubated with BMP-2 (500 ng/ml). Bound BMP-2 
was detected using BMP-2/4 antibody, anti-mouse-IgG-HRP antibody, and TMB-based colorimetric 
detection at 450 nm. N=2, graph shows mean+SD. B. MVSMCs from Ucma/GRP-/- and WT mice were 
treated with an inhibitor of Erk phosphorylation (U0126, 2µM) in the presence of osteogenic 
medium (OM, with 2.6mM phosphate) for 12 days, after which calcification was quantified. N=8, 
graph shows mean+SD. Statistical significance was assessed using ANOVA. 
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