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Online Figure VI.  RCAN1-depleted NRVM are more sensitive to CAPN-mediated damage following I/R.  (A) 
Cytosolic Ca+2 was assessed by loading cells with Fluo4 prior to the addition of Histamine (100 µM) to release Ca+2 from 
ER stores. (B) Signal from A was quantified as the maximal fluorescence ratio reached during the first 150 s. Data are 
from 40 cells examined in five separate experiments (n=4). (C) α-spectrin cleavage products were assessed by Western 
blot as an indication of calpain activity in RCAN1.1-depleted NRVMs pretreated with Mdivi (12.5 µM) or vehicle. (D) 
Densitometry quantification of data from C (n=4). (E-G) NRVM were transfected with control siRNA or ones targeting 
both RCAN1.1 and RCAN1.4 (dKD) as indicated. 48 h following transfection three different calpain inhibitors were 
tested for their ability to restore protection from simulated I/R: (E) 10 µM E-64D, (F) 10 µM MDL, or (G) 10 µM PD 
150606. All three conferred protection to the dKD cells (n=5). (H) A mixture of siRNA’s targeting Calpain (Capn) 1 and 
2 (50 nM) also conferred protection to the RCAN dKD NRVMs (n=5). (I-J) Transcript levels for Capn1 and Capn2 were 
quantified by qPCR in NRVMs treated with the mixture of siRNA’s depleting Capn 1 and 2 (n=3). (K) LDH release in 
RCAN1.1-depleted NRVMs subjected to sI/R and preincubated with either RuRed (10 µM) or BAPTA AM (1 µM) prior 
ischemia (n=4). (L-O) Validation of RuRed and BAPTA AM to alter Ca+2 handing (MCU inhibition and chelation of 
cytoplasmic Ca2+ respectively). In L-M cells where loaded with Rhod-FF, whereas in N-O cells where loaded with Fluo4. 
Data are from 40 cells examined in four separate experiments (n=4). Values are mean ± SEM; *P<0.05, **P<0.01, 
***P<0.00.  
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Online Figure VII. Adenoviral expression of human RCAN1.1. NRVM were transduced with an adenovirus encoding 
HA-tagged human RCAN1.1 (Ad-RCAN1.1) or β-galactosidase (Ad-β-gal) as a control (MOI 0-1,000).  48 h later, cells 
where assayed for (A) LDH release as control for toxicity (n=4); (B) Transcript and RCAN1,1 and (C-D) protein levels of 
hRCAN1.1 (n=3). Values are mean ± SEM; *P<0.05, ***P<0.001.  
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ONLINE FIGURE VIII 

 

 

 
 
	   	  



Online Figure VIII. Adenoviral expression of human RCAN1.4. NRVM were transduced with an adenovirus encoding 
human RCAN1.4 (Ad-RCAN1.4) or β-galactosidase (Ad-β-gal) as a control (MOI 0-1,000).  48 h later, cells where 
assayed for (A) LDH release as control for toxicity (n=4). Total cellular extracts were used for the analysis of (B) 
transcript (n=3) and (C-D) protein levels of RCAN1.4 (n=3). (E) NRVM were transfected with Control and Rcan1.1-
targeted siRNAs followed by infection with Ad-RCAN1.4 or Ad-β-gal (MOI 100 or 500).  48 h later, cells where loaded 
with Mitotracker Green and imaged by confocal (n=4). Scale bar = 10 µm. (F) The number of mitochondria per cell and 
(G) individual mitochondrial volume were quantified. (H) Infection with Ad-RCAN1.4 was not sufficient to restore 
protection from I/R to siRCAN1.1-depleted NRVMs as assayed by LDH release (n=4). Values are mean ± SEM; 
*P<0.05, **P<0.01, ***P<0.001.  
 
  



ONLINE FIGURE IX 
 
 
 
 
 

 
 
 
Online Figure IX. Validation of mitochondrial Ca2+ uptake.   (A) Representative images of Rhod2 signal following 
switch to 2 µM free Ca2+ solution in AMVM isolated from WT animals. Higher magnification shows pattern of staining 
foci consistent with mitochondrial morphology, as opposed to a cytosolic pattern.  (B) The addition of 2 µM RuRed 
inhibited increase in mitochondrial Ca2+ signal, validating uptake via MCU.  Scale Bar = 8 µm.  
  



ONLINE FIGURE X 
 
 
 
 

 
 
 
	  
	  
Online Figure X. MEF from Rcan1 KO mice show evidence of increased mitochondrial fragmentation.  (A) 
Representative confocal Z-stack reconstructions of MEFs derived from WT and Rcan1 KO embryos stained with 
Mitotracker Green show increased mitochondrial fragmentation in KO cells compared to WT (Scale bar = 20 µm).  (B) 
Number of mitochondria per cell and (C) individual mitochondrial volume were quantified. Data are from 15 cells 
examined from three separate experiments (n=3). Values are mean ± SEM; **P<0.01.  
  



ONLINE FIGURE XI 
 
 
 
 
 

 
 
 
 
 
Online Figure XI. siRNA depletion of RCAN1.1 from disomic (2S) and trisomic (3S) iPSC did not affect expression 
of genes indicative of pluripotency. siRNA-depleted iPSC were analyzed by qPCR for POU class 5 homeobox 
(POU5F1, also known as OCT3/4), Nanog homeobox (NANOG) and SRY-box 2 (SOX2) expression. HEK293 cells were 
used as controls for the absence of these markers (n=4). Values represent the mean ± SEM. 
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ONLINE FIGURE XII 
 
 
 

 
 
 
Online Figure XII.  Schematic model depicting RCAN1’s role in maintaining a metabolically active mitochondrial 
network.  When RCAN1 levels are low, calcineurin (CN) is more easily activated, increasing the potential for 
translocation of DRP1 to mitochondria to promote fission.  The resulting mitochondrial population has a lower membrane 
potential with decreased O2 consumption, ROS generation, and capacity for mitochondrial Ca2+ uptake.  As a consequence 
cytosolic Ca2+ remains elevated longer following I/R increasing CAPN-mediated damage. Increased RCAN1 levels helps 
preserve fusion and reduce I/R activation of CAPN.   
	  
 
  



ONLINE FIGURE XIII 
 
 

 
 
 
 
Online Figure XIII. IgG controls for DRP1, NFAT and HSPA9 immunofluorescences. Representative confocal 
images of immunocytochemistry for DRP1 (green), NFAT (red), mitochondrial HSPA9 (magenta) and their respective 
controls of IgG-alexa conjugated secondary antibodies in NRVM. Scale bar: 20 µm. 
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