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Supplementary Table 1. Reagents and antibodies 
 

Reagents 
Description: Purchased from: 
collagenase IA, FCS, FBS, RNase, SDS, 
PIPES, Triton X-100, Nonidet P-40, NaCl, 
NaF, NaOV4, Na4P2O7, MgCl2, KCl, HCl, 
Na-azide, Hepes, Tris, EDTA, EGTA, 
ethanol, aprotinin, pepstatin A PMSF, DTT, 
leupeptin, penicillin-streptomycin, HEPES, 
Trichostatin A, DAPI, sucrose, advanced 
glycation end-products (AGEs), protein A–
Sepharose beads 

Sigma-Aldrich (St Louis, MO, USA) 

Protein molecular weight markers, 
Acrylammide, polyvinylidene difluoride 
(PVDF) membranes,  

Bio-Rad (Hercules, CA, USA) 

Gene RulerTM DNA ladder mix and Gene 
RulerTM DNA ladder plus 

Fermentas International Inc (Burlington, 
Canada) 

Nylon mesh cell strainer (100 m, 70 m, 40 
m) 

BD Bioscience Pharmingen (Franklin 
Lakes, NJ, USA) 

UnAG Phoenix Pharmaceuticals (Belmont, CA, 
USA) 

Lipofectin® Reagent, TRIzol, DMEM 
Amplex Red Assay kit 

InvitrogenTM (Life Technologies 
Carlsbad, CA, USA; Paisley, UK). 

Nitric oxide assay kit Abcam (Cambridge, UK), 
Isofluorane Aerrane®, Baxter , Italy 

Antibodies an anti-miR126 
Description: Purchased from: 
monoclonal anti-PCNA  
anti- H3K56ac 
anti-H3 
anti-pS36p66Shc 

Abcam (Cambridge, UK) 

anti CD31 
anti CD68 

BD Bioscience Pharmingen (Franklin 
Lakes, NJ, USA) 

anti SIRT1  
Cyclin D1 
anti SOD-2 
anti VCAM-1 
anti-p53 
anti-p66 shc 
Pax-7 
MyoD  
myogenin 

S. Cruz Biotechnology (Heidelberg, 
Germany) 

anti-pAMPK 
anti-AMPK 
anti-acetylated-Lys382 p53 antibody 

Cell Signaling (Danver, MA, Usa). 

anti rabbit IgG, HRP linked 
anti mouse IgG, HRP linked 

Southern Biotech (Birmingham, AL 
35209, USA) 

anti mouse, rabbit and goat IgG-TRITC 
anti mouse, rabbit and goat IgG-FITC 
anti-miR-126 antagonist 

Life Technologies (Carlsbad, CA, USA; 
Paisley, UK) 

anti -actin Sigma-Aldrich (St Louis, MO, USA) 



SUPPLEMENTARY DATA 
 

©2014 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db14-0991/-/DC1 

Murine hind limb ischemia model. Male C57BL/6J ob/ob mice (8 weeks-old) (Charles River 
Laboratories International Inc., Wilmington, MA, USA) were anesthetized on day 0 with isofluorane (2 
to 2.5 % in 100 % oxygen) and unilateral hind limb ischemia was induced, as described in (1). 
The entire right hind limb femoral artery and vein were exposed and isolated from the inguinal region to 
the bifurcation of the saphenous/popliteal artery. Exposed vessels were ligated at their proximal and 
distal ends (poplitea ramification), and both vessels were excised. The normo-perfused contra-lateral 
limb of each mouse was used as an internal control. 
After hind limb ischemia, animals (13 mice per group) were treated daily with an intra-peritoneal 
injection, from 0 to day 21, that contained either saline or UnAG (100 μg/kg). Mice were treated 
according to European Guidelines and policies as approved by the University of Turin's Ethical 
Committee. 
 
Laser Doppler Perfusion Imaging (LDPI). Mice were anesthetized as above and hair was removed 
using an electric shaver. A serial, non-invasive assessment of ischemic limb micro-vascular perfusion 
was performed in triplicate and in a blinded manner using the LDPI system (PIM3, Perimed). Identical 
regions, that were equal in area and that encompassed the distal leg (entire foot) of both ischemic and 
contralateral, non-ischemic limbs were assessed for perfusion quantification using LDPI processing 
software (v5.0) (performed at WIL Research Europe Saint Germain-Nuelles, France). 
 
In vivo assessment of limb function. A semiquantitative estimation of foot damage (2-way ANOVA 
followed by the post-hoc test with Bonferroni correction for multiple comparison) was performed 
serially using the following classification: 3=dragging of foot (foot necrosis), 2=no dragging but no 
plantar flexion (foot damage), 1=plantar flexion but no toe flexion (toe damage), and 0=flexing the toes 
to resist gentle traction on the tail (no damage) (2). 
 
Histological, immunofluorescence and immunohistochemistry analysis. Gastrocnemius muscles 
were recovered from the ischemic and normo-perfused limbs of treated animals, fixed in 10% formalin 
and embedded in paraffin. Tissue sections (5 μm) were stained with hematoxylin and eosin for 
histological analysis. The proportion of fibers with central nuclei (regenerating fibers) was counted in 
the injured area and the cross-sectional areas of the fibers in the injured and non-injured areas. 
Measurements were obtained using the MetaMorph software (Life Sciences Research Imaging Systems). 
Muscle sections were processed for immunofluorescence assays as previously described (3) using anti-
CD68, anti-SOD-2, anti-CD31 and anti-SIRT1 antibodies. DAPI was used as a nuclear marker. In order 
to quantify cells that express the indicated markers, positive cells were counted in 10 randomly selected 
fields in 5 different samples (40X magnification). The number of CD31-positive vessels was evaluated 
by counting 10 randomly selected fields in 3 different samples (40X magnification). Images were 
acquired using a Zeiss LSM 5 Pascal confocal laser-scanning microscope (Carl Zeiss, Jena, Germany) 
which was equipped with a helium/neon laser (543 mm), an argon laser (450-530 mm) and an EC planar 
Neofluar 40×/1.3 oil-immersion differential interference contrast objective lens. Images were analyzed 
using Zeiss LSM 5 version 3.2 software (4). 
For immunohistochemistry analysis, sections from paraffin-embedded samples were collected and 
placed onto poly-lysine–coated slides. Endogenous peroxidase activity was blocked with 6% H2O2 for 8 
minutes at room temperature. The anti-VCAM-1 antibody was applied to slides overnight at 4°C in 
order to detect VCAM-1 expression. Horseradish peroxidase–labeled anti-rabbit Envision polymer 
(DakoCytomation, Carpinteria, CA) was incubated for 30 minutes. The reaction product was developed 
using 3,3-diaminobenzidine. The omission of the primary Ab or substitution with an unrelated rabbit 
serum IgG served as a negative control. The percentage of positive cells was counted in 4 non-sequential 
sections for each experiment at 40X magnification (5). 
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Cell cultures and in vitro ischemia. The ex vivo experiments saw endothelial cells (ECs) being isolated 
from gastrocnemius muscles that had been subjected to ischemia (6 mice). Muscles were finely minced 
with scalpels and digested by incubation for 1h at 37°C in HBSS that contained 0.1% collagenase IA. 
After washing in the medium plus 10% Bovine Calf Serum (BCS), the cell suspension was then passed 
through a graduated series of nylon mesh cell strainers (100μm, 70μm and 40μm) which separated 
mononuclear cells from muscle fibers and myofibril fragments. Cells were re-suspended and ECs were 
isolated using the anti-mouse CD31 antibody coupled to magnetic beads by magnetic cell sorting using 
the MACS system (Miltenyi Biotech, Auburn, CA) (6). Briefly, cells were labeled with the anti-mouse 
CD31 antibody for 20 min and were then washed twice and re-suspended in MACS buffer (PBS without 
Ca2+ and Mg2+, supplemented with 1% BSA and 5 mM/L EDTA) at the concentration of 0.5× 106 
cells/80 μl. After washing, the cells were separated on a magnetic stainless steel wool column, according 
to manufacturer’s instructions. Positive separated cells correspond to ECs, while negative separated cells 
were considered to be principally composed of myofibril fragments. For the in vitro experiments, ECs 
were isolated from the human umbilical vein by Trypsin treatment within 4 hours of delivery (0.1%, 
w/v), cultured in Medium 199 with the addition of 20% (v/v) BCS and 5 ng/ml of bFGF and used at 
early passages (II-III). Throughout the study, ECs were cultured for 2 days in normal medium (5 mmol/l 
D-glucose) plus 10% (v/v) BCS and bFGF (5 ng/ml), either alone or in combination with 400 g/ml 

AGE or 25 mmol/l D-glucose (HG) and treated in two groups; either with or without UnAG (1µmol/L). 
At day 3, cells were subjected to in vitro ischemia which was induced by incubating cells in DMEM + 
2% Foetal Calf Serum (FCS) at 5% CO2/95% N2 humidified atmosphere, yielding 1% O2 concentrations 
for 24h (3). SCs were also isolated from the gastrocnemius muscles of ob/ob mice that had been 
subjected to ischemia, muscle samples were subjected to enzymatic digestion as described (7) to obtain 
SCs. 
 
Cell proliferation. Cell proliferation of ECs that had been recovered from the ischemic muscles of 
saline and UnAG-treated mice was assayed by evaluating the percentage of PCNA-positive cells by 
FACS analysis, as described previously (8). Cyclin D1 expression was evaluated by western blot as 
previously described (9). 
 
FACS analysis. ECs which had either been treated with the indicated stimuli or had been left untreated 
were either labeled with the anti-VCAM-1 antibody or with a preimmune monoclonal antibody for 30 
minutes at 4°C. They were washed twice in PBS and incubated with fluorescein-labeled anti–mouse IgG 
for the same amount of time. The expression of cell surface molecules was evaluated by flow cytometry 
(FACScan; Becton Dickinson, San Jose, CA).  
 
ROS detection. ROS production was performed using the horseradish peroxidase-linked Amplex Red 
fluorescence assay kit (Molecular Probes, Invitrogen). To this end, Amplex Red (50 M) and 
horseradish peroxidase type II (0,1 U/ml) were added to cell lysates and processed according to 
manufacturer’s instructions. All experiments were performed in triplicate (10).  
 
Detection of nitric oxide: NO detection was evaluated by measuring NO production on ECs treated 
with the indicated stimuli and subjected to in vitro ischemia (11). Briefly, equal amounts of proteins 
were collected and nitrate plus nitrite levels were measured with the Griess assay kit according to 
manufacturer’s instructions (Abcam, Cambridge, UK). 
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Western blot analysis and nuclear extracts. Cells were lysed (50 mmol/L Tris HCl [pH 8.3], 1% 
Triton X-100, 10 mmol/L PMSF, 100 U/ml aprotinin, 10 µmol/L leupeptin) and protein concentrations 
were obtained as previously described (12). Proteins (50 µg) were subjected to SDS-PAGE, transferred 

onto nitrocellulose membranes, blotted with the indicated antibodies and revealed using a 
chemiluminescence detection system (ECL). Densitometric analysis was used to calculate the 
differences in the fold induction of protein levels and normalized to -actin, H3, p66Shc, AMPK or p53 
content. Values are reported as relative amounts. In order to evaluate H3 acetylation, nuclear extracts 
from ECs, treated with the indicated stimuli and subjected to in vitro ischemia, were obtained as 
previously described (12) and processed as indicated.  
 
p53 acetylation. Cells were lysed in cold DIM buffer (50 mmol/l Pipes, pH 6.8, 100 mmol/l NaCl, 5 
mmol/l MgCl2, 300 mmol/l sucrose, 5 mmol/l EGTA, 2 mmol/l sodium orthovanadate plus 1% Triton 
X-100 and a mixture of protease inhibitors/1 mmol/l phenylmethylsulfonyl fluoride, 10 mg/ml leupeptin, 
0.15 U/ml aprotinin and 1 mg/ml pepstatin A) and supplemented with 10 M Trichostatin A (TSA) to 
prevent deacetylation after cell lysis. Equal amounts of proteins (500 g) were immunoprecipitated with 
p53 monoclonal antibody for 6 h at 4°C and the immunocomplexes were bound to protein A–Sepharose 
beads at 4°C over night. Bound proteins were eluted and processed as described previously (13). 
Immunoprecipitates were subjected to SDS-PAGE, transferred onto nitrocellulose membranes, blotted 
with the anti-acetylated-Lys382 p53 antibody and revealed using a chemiluminescence detection system 
(ECL). Densitometric analysis was used to calculate the differences in the fold induction of protein 
levels and normalized to p53 content. Values are reported as relative amounts. 
 
Senescence assay. Senescence was evaluated by measuring acidic β-gal activity on ECs treated with the 
indicated stimuli and subjected to in vitro ischemia, and on ECs recovered from the ischemic muscles of 
treated animals (14). Briefly, ECs were washed in PBS, fixed for 3 minutes at room temperature in 2% 
paraformaldehyde, washed and incubated for 24 hours at 37°C with fresh SA-β-gal stain solution: 1 
mg/ml 5-bromo-4-chloro-3-indolyl β-D-galactopyranoside (X-gal), 5 mM potassium ferrocyanide, 5 mM 
ferricyanide, 150 mM NaCl, 2 mM MgCl2, 0.01% sodium deoxycholate and 0.02% Nonidet P-40. 
Senescence was expressed as the percentage of SA-β-gal-positive cells over a total of 100 cells, manual 
count at 20X magnification by 3 independent investigators. 
 
Silencing of the endogenous SIRT1 and SOD-2 by small interfering RNAs (siRNAs) In order to 
obtain SIRT1 and SOD-2 inactivation, ECs were transiently transfected with siRNA for SIRT1, with 
siRNA for SOD-2 or with duplex siRNAs (Qiagen, Valencia, CA, USA) (13) and treated as indicated. 
Transfection was performed according to manufacturer's instructions. Whole cell extracts were 
processed 48h after transfection. Cell viability was evaluated at the end of each experiment 
 
Adhesion assay. The adhesion of peripheral blood mononuclear cells (PB-MNCs) on ECs that had 
either been silenced for SIRT1, SOD-2 or miR-126 or not, and treated as indicated, was assayed. 
Briefly, PB-MNCs, obtained by Ficoll Histopaque 1077 (Sigma-Aldrich) were labeled with the red 
fluorescent PKH26 (Sigma-Aldrich) vital dye and, after centrifugation at 1400g for 10 minutes, re-
suspended in medium free that contained 0.25% bovine serum albumin. Cells were then added (at 2 × 
105 cells per well) to a confluent monolayer of ECs, that had either been left untreated or treated as 
indicated. Co-cultures were thus incubated at 37°C for 4h and non-adherent cells were removed by being 
washed three times with a phosphate-buffered saline. Samples were then fixed with 4% 
formaldehyde/phosphate-buffered saline and observed under an epifluorescence microscope. Bound 
labeled cells were counted by three different operators in triplicate (10 fields at × 20 magnification per 
sample). 
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RNA isolation and quantitative real-time PCR (qRT-PCR) for miRNAs. Total RNA was isolated 
using the TRIzol reagent (Invitrogen), either from ECs that had been recovered from the muscles of 
treated animals or from ECs that had been subjected to in vitro ischemia. The RNA was then reverse-
transcribed using a TaqMan microRNA RT kit, specific for miR-126, and subjected to qRT-PCR using a 
TaqMan microRNA assay kit and the ABI PRISM 7700 sequence detection system (Applied 
Biosystems). miRNA expression was normalized to the small nuclear RNA RNU6B. Loss-of-function 
experiments were performed in saline- or UnAG-treated ECs that had been transfected for 48 h with the 
anti-miRNA negative control or the anti-miR-126 antagonist (Applied Biosystem, Foxter Cyto CA, 
USA), according to manufacturer’s instructions (6). 
 
Luciferase gene reporter. The luciferase reporter assay was performed using a construct generated by 
subcloning the PCR products amplified from the full-length 3’UTR of VCAM-1 DNA into the xbaI 
restriction site of the luciferase reporter vector pGL3 (Promega Italia S.R.L., Milano Italy). The PCR 
products were obtained using the following primer: VCAM-1: 3’ UTR response element: 
GTATAGTACTGGCATGGTACGG. The insert identities were verified by sequencing. The pGL3, 
pGL3-3’UTR VCAM-1 reporter vectors were transiently co-transfected in ECs that had been subjected 
to in vitro ischemia and treated, as indicated, at a 10:1 molar ratio with the pRL vector, that codes for 
Renilla luciferase, used as an internal control for the luciferase assay (15).  
 
Blood glucose measurement. Just before sacrifice, the maximum volume of blood from each group of 
mice was collected under isofluorane anaesthesia (Aerrane®, Baxter) from the abdominal aorta. 
Recovered plasma glucose levels (Charles River Lab, Lecco, Italy) are reported: 7 saline-treated ob/ob 
mice (blood glucose, 326.3 ± 28.9 mg/dL); 7 UnAG-treated mice (blood glucose, 310.1 ±31.2 mg/dL). 
Blood glucose was measured using a One Touch II glucose meter (Lifescane, Mountain View, CA), 
according to manufacturer's instructions. Glycated hemoglobin was measured in whole blood samples 
by quantitative immunoturbidimetric latex determination (Sentinel Diagnostic, Milan, Italy). 
 
Glucose Tolerance (GTT) and Insulin Tolerance Tests (ITT). Glucose tolerance and insulin 
sensitivity, evaluated in 8 week old ob/ob mice (6 mice), were measured as follows: mice were subjected 
to 16 hrs of fasting and injected i.p. with 1 g glucose/kg body weight (20% D-glucose, Sigma, in 0.9% 
saline) for GTT, and 0.75 U insulin/kg body weight (Humulin R, Lily, Indianapolis, USA) for  ITT, as 
indicated. Glucose levels [mg/dL] (tail blood) were measured using a One Touch II glucose meter 
(Lifescane, Mountain View, CA), before (0 min) and at time intervals (30, 60, 90 and 120 min) after 
injection. (16). 
 
Statistical analysis. All data are presented as mean±SEM. The D'Agostino–Pearson test was used to test 
normality. Data on blood perfusion, damage score, number of vessels, percentage of regenerating fibers, 
inflammatory cells, miR-126 and VCAM-1 expression from the ischemic and non-ischemic limbs of 
treated ob/ob mice at days 7 and 21 were analyzed using 2-way ANOVA, followed by the post-hoc test 
with the Bonferroni correction for multiple comparisons. Data on blood glucose, body weight, HbA1c 
measurements, from adhesion assays, senescence assays, on ROS generation, NO production, 
CD31/SOD-2 co-localization, CD31/SIRT1 co-localization, PCNA expression, on GTT or ITT assay, 
from luciferase assays, on miR-126 expression in in vitro or in loss-of-function experiments and SIRT1 
and SOD-2 inactivation were analyzed using 1-way ANOVA followed by Tukey's multicomparison 
post-hoc test. Densitometric analysis data for the Western blots were analyzed using Student t tests for 
2-group comparison and using 1-way ANOVA, followed by Tukey's multiple comparison test, for ≥3 
groups. The cut-off for statistical significance was set up at P<0.05 (*P<0.05, **P<0.01, ***P<0.001). 
All statistical analyses were carried out using GraphPad Prism version 5.04 (Graph Pad Software, Inc). 
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Supplementary Figure 1. (A-B) Glucose tolerance test (GTT in A) and insulin tolerance test (ITT in B) 
was performed, as described in Supplemental Materials, in saline- or UnAG-treated ob/ob mice 
subjected to 16 hrs fasting. Data (mg/dl of glucose) are reported as mean±SEM (n=3 each group). (C) 
NO production on ECs treated as indicated and subjected to in vitro ischemia was evaluated as nitrate 
plus nitrite levels and reported in histogram (mean±SEM of nitrite level, nmol/L, n=4) (*P<0.05 UnAG 
and AGE+UnAG vs control and AGE). 
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Supplementary Figure 2. (A) ECs subjected to in vitro ischemia and treated as indicated were 
transfected with the scramble-sequence or with SIRT1 siRNA. Cell extracts were analyzed for SIRT1 
content, normalized to  actin content (**P<0.01 AGE+UnAG vsAGE). (B) VCAM-1 expression on 
ECs subjected to in vitro ischemia and treated as indicated was evaluated by FACS analysis 
(***P<0.001 AGE vs untreated cells; *P<0.05 UnAG and AGE+UnAG vs AGE). Red line, control; 
black line, AGE; blue line, UnAG; green line, AGE+UnAG (A+U). (C) Cell extracts from ECs treated 
as in A and transfected with the scramble-sequence or with SOD-2 siRNA were analyzed by Western 
blot for SOD-2 and  actin content (**P<0.01 AGE+UnAG vsAGE). (D) The adhesion assay was 
performed by plating red labeled PB-MNCs on an EC monolayer that had either been previously 
silenced, or not, for SOD-2. Stimuli are indicated. Adherent cells were counted and reported as 
mean±SEM per field (20× magnification) (*P<0.05 AGE vs untreated cells; ***P<0.001 UnAG and 
AGE+UnAG vs AGE). All results are representative of 4 different experiments performed in triplicate. 
c=control, A=AGE, U=UnAG, A+U=AGE+UnAG. 
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Supplementary Figure 3 (A) Intracellular ROS generation was evaluated using the Amplex Red 
fluorescence kit assay in ECs transfected with anti-miR-126 oligonucleotides and subjected to in vitro 
ischemia in the presence or in the absence of AGE (A), UnAG (U) or AGE+UnAG (A+U). Flourescence 
level (mean±SEM, n=4) is reported as fold induction relative to control values arbitrarily set as 100 (B) 
The adhesion assay was performed by plating red labeled PB-MNCs on an EC monolayer which had 
been treated as above. Adherent cells were counted and reported as mean±SEM per field (20× 
magnification). 
 

 


