
SUPPLEMENTARY DATA 
 

©2016 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db16-0556/-/DC1 

Supplementary Figure S1. Diabetes did not alter the opening probability of the non-mPTP channel. (A) 

Representative single-channel signals for subgroup of channel with ~250 ps conductance in brain 

mitochondria from non-diabetic controls and STZ-induced diabetic mice. All-point amplitude 

histograms for traces were shown in right panel. (B) Representative single-channel signals for subgroup 

of channel with 500 ps conductance in brain mitochondria from non-diabetic controls and STZ-induced 

diabetic mice. All-point amplitude histograms for traces were shown in right panel. (C) Representative 

single-channel currents of large conductance channels without CsA sensitivity. “o” and “c” indicate 

open and closed states, respectively.  
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Supplementary Figure S2. Characterization of CypD null (Ppif 
-/-

) mice. (A) A map of the wild-type 

CypD gene (Ppif), the knock out mutation after homologous recombination and the PCR primers design. 

The expected products of primer 1&3 and primer 2&3 are ~1000 bp and ~ 600 bp fragments, 

respectively. (B) Mouse genotype was identified by PCR using primers: primer 1 

[CTCTTCTGGGCAAGAATTGC], primer 2 [GGCTGCTAAAGCGCATGCTCC], primer 3 

[ATTGTGGTTGGTGAAGTCGCC]. Arrows indicate the ~1000 bp and ~600 bp PCR products. (C) 

CypD deletion was verified by Western blotting. Whole lysates, cytosol and mitochondrial fractions 

from the cortex were subjected to immunoblotting for CypD. β-actin, and Hsp60 served as markers for 

cytosolic and mitochondrial protein, respectively. The absence of CypD in the cytosol fraction from 

wild-type (WT) mice indicated that CypD is a mitochondrial protein. CypD is completely ablated in 

brain lysates and brain mitochondria from Ppif 
-/-

 mice. The absence of β-actin in mitochondrial fraction 

and the absence of Hsp60 and COX IV in the cytosol fraction indicate that mitochondria were well 

separated from cytosol. (D) Confocal microscopy analysis of mitochondrial membrane potential in live 

hippocampal neurons using TMRM staining. Scale bar, 10 μm.  
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Supplementary Figure S3. Effect of CypD deficiency on β-cells in pancreatic islets and insulin levels 

in STZ-induced diabetic mice. (A) Representative image for β-cells in islets staining with anti-insulin 

antibody. (B) Quantification of insulin-positive β-cells in the indicated group of mice. Data are 

expressed as fold reduced β-cells relative to vehicle-treated WT mice. N=3-5 mice per group. (C) Serum 

insulin levels in the indicated mice. N=4-6 mice per group. *P<0.05, ns. no significance.  
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Supplementary Figure S4. Effect of CypD deficiency on swimming speed of mice in the Morris Water 

Maze test and on the basal synaptic transmission (BST) in hippocampal slices. (A) To exclude 

differences in motor performance between animals, swim speed (m/sec) during the Morris Water Maze 

test was recorded and analyzed. Statistical analysis did not reveal any significant differences between 

groups. N = 5-9 mice per group. (B) Input-output relationship curves show that pharmacological 

inhibition by CSA or genetic deficiency of CypD did not affect the basal synaptic transmission of 

hippocampal SA-CA1 synapses. Slices were perfused with 2 μM CsA at least 20 min before starting the 

fEPSPs recording. Input-output relationships were generated by plotting the stimulus voltage (V) against 

slopes of fEPSP (mV/ms). N=7-9 slices per group of mice.  
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Supplementary Figure S5. No significant change in synaptophysin (syn) staining in hippocampal or 

cortical neurons was observed in STZ-induced diabetic mice. (A-B) Representative images of the 

hippocampal CA1 region (A) and the neocortex (B). Scale bar, 50 μm. 
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Supplementary Table S1. Baseline characteristics of the studied type 2 diabetic patients and age-

matched healthy controls.  

 

 
Assessment to the DM condition was based on the clinical diagnosis in the medical record. Age-

matched, non-diabetic individuals were used as healthy controls. F, female; M, male; PMI, postmortem 

interval.  

ND: Non-diabetes normal control; DM: Diabetes Mellitus. P<0.05, in comparison of DM cases with ND 

cases (MMSE). There was no statistically significant difference in PMI and Age between brain tissues 

from ND and DM subjects.  
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Supplementary Table S2. Metabolic features of WT mice and Ppif 
-/-

 mice (2 months after STZ 

injection).  

 

 
*p<0.05 vs nondiabetic WT mice; N = 5-12 mice per group.  


