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SUPPLEMENTAL MATERIAL

Expanded Methods

Echocardiography

Measurements of dimensional and functional parametere performed at baseline, before
mice entered the treatment, and every 4 weeksaftergusing a high-frequency, high resolution
echocardiography system (Vevo 660, Visual Soniasoiito, Canada). Briefly, mice were

anesthetized using tribromo-ethanol and transfetcedan imaging stage equipped with a
warming pad for controlled maintenance of mouseybimnperature at 37° C and a built-in
electrocardiography system for continuous head (BiR) monitoring. Standard B mode (2D)
images of the heart and pulsed Doppler images efnifiral valve inflow were acquired. The

thickness of the left ventricle (LV) was measurddtie level of the papillary muscles in

parasternal short axis at end-systole and endetadtV ejection fraction (LVEF) and fractional

shortening (LVFS) were determined as described &pbnoneet al.

M easurement of intra-ventricular pressure

Terminal measurement of left ventricular pressuréP) was made at 20 weeks after DM
induction in type-1 diabetic mice (n=12 in eachugrpand at 17 weeks of age in type-2 diabetic
mice (n=10 in each group). The body temperaturth®fmice was maintained between 36° and
37° C throughout the experiment using a homeotteebhanket warming system. A tracheotomy
was made and the mouse was intubated using tha@fegatheter, secured in place with 6-0
silk suture.

A high-fidelity 1.4F transducer tipped catheter &t Instruments, Houston, TX, USA) was
zeroed in 37°C saline. Calibration of the transdwes verified using a mercury manometer, as
suggested by the manufacturer. The right carotiehamwas isolated, and tow ties were gently
pulled back, using hemostats, to block blood floanf vessel. When pulsatile flow was no
longer visible, a small cut was made just belowdistal tie, and the catheter was placed inside

the carotid artery and secured in place. The tiaedwas advanced into the heart, where its
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position was confirmed by the rapid deflectiontwé tliastolic pressure wave without any change
in systolic pressure. Mice were allowed to stabiliar 10min. After stabilization, baseline data
were collected, including the HR, Peak LV systpliessure (LVESP), LV end-diastolic pressure
(LVEDP), and maximal rates of LV pressure rise ¢tiR{) and fall (dP/dk;).? For the pressure
volume relationship, the recording from Millar catér was synchronized with echocardiography

measurements as per manufacturer instructions.

M easurement of transketolase activity

Frozen heart tissue was defrosted, chopped finetly @ 10% homogenate was prepared with
0.1M Tris-HCI buffer (pH 8.0) and centrifuged a0@0 xg for 10 min. The lysate was kept on
ice until used. For erythrocytes, peripheral blsadnples were centrifuged (2,00@x5 min)
and the plasma and white blood cells were remoVkd.packed erythrocytes pellet was washed
three times with PBS and lysed with ddHand membrane fragments sedimented (10,090 x
10 min, 4°C). The activity of transketolase in mgmatial tissue homogenate and erythrocytes
lysate was determined by the method of Chambesai. > * Aliquot (200 pl) of substrate
cocktail (14.8 mM R-5-P, 253 uM NADH, 185 U/ml TRind 70 pl of 21.5 U/ml GDH in 250
mM Tris/HCI buffer, pH 7.8, all from Sigma ChemicélK) was added to the wells of a 96-well
microplate and 20 ul of a 6-fold dilution of erytloyte lysate or tissue homogenate was added.
The absorbance at 340 nm was monitored at 10 mervads for 120 min and the rate of
decrease in absorbance between 10 to 80 min wdsaskeduce the rate of oxidation of NADH
in the GDH catalyzed reaction, which is rate lirditey the transketolase catalyzed conversion of
R-5-P and xylulose-5-phosphate to sedoheptuloseegghate and GA3P under these

conditions.

M easur ment of glucose-6-phosphate dehydrogenase (G6PD) activity

G6PD activity was determined by measuring the adtproduction of NADPH as previously
described: ° In brief, the samples were prepared in a simil@anner explained above for
transketolase activity. Aliquot (250ul) of substraocktail (50 mM glyglycine, pH 7.4, 2 mM
D-glucose-6-phosphate, 100mM 6-phosphogluconic, &i@ pMBNADP and 10mM MgG)
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was added to the wells of a 96-well microplate 4@ pl of a 6-fold dilution of myocardial
tissue homogenate or erythrocyte lysate was addezlabsorbance at 340 nm was monitored at
1min intervals for 5min. A second 12.5ul of a 6dfalilution of erythrocyte lysate or tissue
homogenate was added to a separate substrate ic¢2&tul) without D-glucose-6-phosphate
and the absorbance was measured for 5 min. G6Rtyaetas calculated by subtracting the
rate of change of absorbance with or without D-gee=6-phosphate to eliminate the
contribution of 6-phosphogluconate dehydrgenas&@Ro total NADPH production, as 6PGD
also produces NADPH. Protein content in each sampgle measured by BioRad assay with
commercially available kit (BioRad, UK). Data aepresented as units/min/ml for erythrocytes

and units/min/mg of protein for myocardial homogesa

M easur ment of glyceraldehyde-3-phosphate dehydrogenase (GAPDH) activity

GAPDH activity was measured using the cytosolicticm of myocardial tissue homogenate,
which is prepared by centrifuging the myocardisstie lysate at 100,000gxat £C for 30 min.
Enzyme activity was measured as described edeiefly, 1p1g of cytosolic protein was added
to 200ul of assay buffer (100mM Tris/HCI pH 8.65hM NAD, 3mM dithiothreitol, 5mM
sodium arsenate, 1.5mM glyceraldehydes-3-phosphatepm temperature. NADH formed was
determined by monitoring the increase in absorban@10 nm at 10 sec interval for 1 min and

then every minute for 60 min. Activity was exprasss units/sec/mg of protein.

M easurement of blood flow using fluorescent microspheres

Myocardial perfusion was measured using fluoresesitrospheres. A polyethylene (PE10)
catheter was inserted through the right carotigrarfor the reference blood withdrawal.
Microspheres, 0.02um in diameter (Molecular Prolig&, USA) were injected into the LV
cavity over 1 min and flushed with 0.15 ml of 0.9¢aClI. Reference blood was collected the
carotid catheter starting 15 sec before to 1 nier dhe microsphere injection. The animals were
sacrificed 2 min later and the heart was removeti sparated into LV, RV and septum. The
kidneys were also collected and analyzed as inteordrol organs to demonstrate homogenous

distribution of the microspheres throughout theodkiream. Each sample was weighed, cut into
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small pieces and digested in 10 ml of 2 M ethang@H containing 0.5% Tween 80 at 60°C for
48h with constant shaking. After complete digestbnissues, the microspheres were collected
by centrifugation at 2,000 g for 20 min and sequential washing with 10 ml ofothezed water
with or without 0.25% Tween 80. Finally, microspéer were dissolved in 3 ml of
2-ethoxyethylacetate and the fluorescence intenséty determined using a fluorophotometer
(Fluostar Optima, BMG labtech). Regional blood flexas calculated as the absolute blood flow

in ml/min/g of tissue as described earfler.

Assessment of myocardial capillary and arteriole densities

LV sections (3um) were deparaffinized and incubatéd biotinylated Isolectin B4 (Invitrogen,
Molecular Probes) followed by streptavidin Alexaiéil 488 (Invitrogen, Molecular probes) for
measurement of capillary density. To measure ateedensity, the sections were incubated with
anti-mousex-smooth muscle cell actin antibody (Sigma chem)jaadsijugated with Alexa Fluor
488 (Invitrogen, Molecular probes). Capillaries amterioles were calculated in at least 20 fields
at X400 magnification and the final data expressethe number of capillaries or arterioles per

square millimeter. Arterioles were also categoriaedording to their luminal siZe.

Assessment of myocardial fibrosis
Myocardial fibrosis was analyzed by Sirius red ratajy followed by morphometric analysis
using the Image Pro analysis software (MediaCylim$1eUSA) and the data expressed as the

ratio between intensity of staining and area exanchin

TUNEL staining

Apoptosis was quantified on paraffin embedded L\ttiseas (3um) by the terminal
deoxynucleotidyltransferag@dT)-mediated dUTP nick-end labeling (TUNEL) tecjue (in
situ cell death detection kit Fluorescein, Rochpliad science, USA). Following treatment of
slides with proteinase K (20 pg/ml, 30min at 37°QYNEL assay was performed according to
the manufacturer’s instruction. The same sectioesevthen stained with DAPI to recognize

nuclei. To recognize cardiomyocytes, sections vase stained with mouse monoclonal primary
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antibody for the cardiomyocyte markersarcomeric actin (Dako, 1: 50, overnight at 4°C),
which was revealed by counterstaining with the sdaoy antibody conjugated to fluorophore
(Alexa 568, Invitrogen, Molecular probes). Twentglds were randomly evaluated in each
section at X400 magnification. The fraction of TUNRositive nuclei over total cardiomyocyte

nuclei was then calculatéd.

In situ detection of reactive oxygen species

Dihydroethidium staining for detection of superoxide

Superoxide production in the myocardium was deteechi using the fluorescent dye
dihydroethidium (DHE, Invitrogen, Molecular probek) cryosections (10pum) were incubated
with 5 pumol/L DHE, at 37°C for 30 min, in a humieifl chamber. Images (X100 magnification)
were captured on an Olympus fluorescence microstitipd with camera (Media cybermatics)
and the mean DHE fluorescence intensitymyocyte nuclei was calculated by dividing the
combined fluorescenaalue of the pixels by the total number of pixeislb randomlgelected
field using Image-Pro advanced softwdare.

8-OHDG staining for detection of hydroxyl radicals

Myocardial production of hydroxyl radicals was detened by immunofluorescent staining of
the deparaffinized LV sections (3um) using the jryn antibody for
8-hydroxy-2'-deoxyguanosine (8-OHDG, Cosmo Bio, algp The nuclear localization of
8-OHDG was detected using the goat anti-mouse slacgrantibody conjugated to flourophore
(Alexa 568, Invitrogen, Molecular probes) and ceustiaining the cardiomyocytes with
a-sarcomeric actin and DAPI to recognize nuclei. des(X1000 magnification) were captured
using an Olympus fluorescence microscope fittedh wdamera (Media cybernetics, USA) and

data expressed as percentage of 8-OHDG positivieirttic

Immunocytochemical analysisfor Akt localization
Effect of HG on localization of Akt was detectedngsimmunocytochemical analysis. For this
purpose, HL-1 cells were fixed with 4% paraformalgide following exposure to HG for 24h or

72h with or without treatment with BFT. After reped washing and subsequent blocking with
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serum, the cells were incubated with primary amib@gainst Ser473- phospho-Akt (Cell
Signaling, 1:1000)at 4°C overnight. The nuclear or cytoplasmic lacation of pAkt was

detected using the goat anti-rabbit secondary aailconjugated to flourophore (Alexa 488,
Invitrogen, Molecular probes). Images (X400 maguaifion) were captured using an Olympus

fluorescence microscope fitted with camera (Megtaecnetics, USA).

Western blot analyses

Proteins were extracted from LV using ice-cold RIP@ffer. Protein concentration was
determined using the Bio-Rad protein assay rea@@otRad). Detection of proteins by western
blot analysis was done following separation of wehdlssue / cell extracts (p) on
SDS-polyacrylamide gels. Proteins were transfetaegolyvinylidene difluoride membranes
(PVDF, Amersham-Pharmacia) and probed with theovalg antibodies: anti-mouse Ser
1177-phospho-eNOS (Cell Signaling, 1:1000), eNOSII(Gignaling, 1:1000), Ser473-
phospho-Akt (Cell Signaling, 1:1000), Akt (Cell 8a&jing, 1:1000), Ser256- phospho-FOXO-1
(Upstate, UK), FOXO-1 (Cell Signaling, 1:1000), T96 phospho-STAT3 (Cell signaling,
1:500), STAT3 (Cell Signaling, 1:1000), Pim-1 (Ssottz biotechnology, 1:250), Serll2-
phospho-Bad (Cell Signaling, 1:1000), Bad (Cell raighg, 1:1000), Bcl-2 (Cell Signaling,
1:1000) and cleaved-caspase-3 (Cell Signaling,GDLActin (Cell Signaling, 1:1000) was used
as loading control. For detection, secondary adifbgoat anti-rabbit or anti-mouse conjugated
to horseradish peroxidase (both from Amersham Paeen 1:5000) were used, followed by

chemiluminescence reaction (ECL, Amersham Pharmacia

RT-PCR

Total RNA was isolated from LV samples as well asrf HL-1 cells (Trizol, Invitrogen, UK)
and reverse transcribed (Sensiscript reverse tigtese, Qiagen). Quantitative PCR (qPCR)
was performed in a LightCycler (Roche, Burgess,HilK) using Platinum taq polymerase
(Qiagen) and the primer pairs listed below. Fornggiaation, mMRNA amount of the respective
gene was normalized to the amount 0f18S rRNA uieg2—DDCT method. Each reaction was

performed in triplicaté?
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18SrRNA ward: 5- TAGAGGGACAAGTGGCGTTC -3’
verse: - TGTACAAAGGGCAGGGACTT -3
Pim-1 ward: 5- TCTCAGGGACAGGCACCATT -3

vers: 5'- GCGGCGAAATCAAACTCATC -3’

In vitroinhibition of PI3K and Akt

To verify the involvement of PI3K/Akt in BFT-indudepro-survival effects, we used two

protocols. In the first protocol, HG-treated HL-&rdiomyocytes were exposed to the PI3K

inhibitor LY-294002 (50uM, Sigma Aldrichj for 24h followed by treatment with BFT (150uM)

or vehicle (ImM HCI). In the second protocol, H@ared HL-1 cardiomyocytes were infected

with an adenovirus carrying a HA-tagged dominargatee mutated form of AktAd.DN-Akt,

K179M) or controlAd.Null (both at 100MO).*° After 24h, the medium was replaced with a fresh

one supplemented with either BFT or vehicle. Afeatditional 24h, cells were used for

measurements of caspase-3/7 activity (6 wells peh econdition and repeated 3 times) and

western blot (WB) analyses (n=4 samples per group).
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L egendsto Supplemental Figures

Supplemental Figure 1
lllustration of experimental protocols in type-1)(And type-2 (B) diabetic mice. Animals were
randomized in subsequent phases for: (1) treatmghtBFT or vehicle (4 weeks after the last
STZ injection throughout duration of the study)) €hocardiography/survival follow up or
molecular biology assessment at indicated time tpoend (3) terminal measurement of
intra-ventricular pressure or measurement of cargirfusion, or sampling of the heart for
histology. *In type-1 DM protocol, 120 mice showingert glycosuria entered the study, while
the remaining 20 were discarded because of unssfat@sduction of DM.

The same protocol was carried out in parallel ihgde-matched mice (healthy controls of
type-1 DM), which were injected with the STZ-veliend 4 weeks later were randomly allocated
to treatment with BFT or its vehicle (n=40 each)daii2) age-matched lean mice

(BKS.Cg-m+#+Lepr®/OlaHsd db/+) which were randomly allocated to treatmeith BFT or its

vehicle at 9 weeks of age (n=14 each)

Supplemental Figure 2

Scatter plots show the serum glucose levels in-lyp&) and type-2 (B) diabetic mice during
treatment with BFT or vehicle.P<0.001 versus respective control healthy micgpe-+l DM or
db/+ mice in type-2 DM¥P<0.05 or*P<0.01 versus pre-treatment (time 0, corresponttirg

weeks of age) in db/db mice.

Supplemental Figure 3

Bar graphs show the levels of activated caspas@3fltured adult cardiomyocytes.

A. Cardiomyocytes were cultured in normal glucose (N$B)high glucose (30mM) with
different concentrations of benfotiamine (B) or i (V). Values are expressed as relative
units (RLU) and are mean + standard deviati®x0.01 and P<0.001 versus NGP<0.01
versus V.

B. Cardiomyocytes were cultured in normal (5mM D-glepor high glucose (15 - 35mM

10
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D-glucose) with 150uM benfotiamine or vehicle. \duare expressed as relative units
(RLU), and are mean + standard deviation. **P<0.968dsus 5mM D-glucose arté<0.01
versus corresponding vehicle group.

Each experiment was performed in 6 wells per eacklition and repeated 3 times.

Supplemental Figure4

Echocardiographic assessment of cardiac functidgpe-1 (A, n=16 in each group) and type-2
diabetic mice (B, n=10 in each group). Upper pasbtswv linear measures of LV cavity captured
at end-systole and end-diastole. Lower panels dibwosterior wall thickness at end-diastole
and cardiac output. Values are mean * standarctievi BFT did not affect cardiac parameters
in healthy mice (data not shown). Results of pagewcomparison are illustrated®<0.01,
“P<0.001 and” P<0.0001 versus vehicle-treated healthy mice ir-tydDM or db/+ mice in
type-2 DM;*P<0.01 and”P<0.001 versus vehicle-treated diabetic mice irtyDM or db/db
mice in type-2 DM. End systolic LV chamber interndiameter values of healthy and
diabetic-BFT mice from 4 and 12 weeks overlapped are therefore expressed by the same

line.

Supplemental Figure5

(A) Line graphs show changes in the maximum (iqmtpand minimum (lusitropic) rates of
developed pressure in response to adrenergic stitonill(epinephrine 1mg/kg/1V) in healthy and
type-1 diabetic mice, given BFT or vehicle. (B) Aage response to adrenergic stimulation is
expressed as area under the curve. Values are mstamdard deviation. Results of pair-wise
comparison are illustrated:P<0.01 versus vehicle-treated healthy mi€E<0.01 versus

vehicle-treated diabetic mice. Each group consistégimice.

Supplemental Figure 6
Line graph shows the effect of BFT on survival gba-1 diabetic mice. Mice were followed
until 20 weeks after STZ (n=32 vehicle-treated ¢fTBreated diabetic mice) or STZ-vehicle

injection (n=40 healthy mice). Diabetic mice showad increased mortality (P<0.001 versus

11
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healthy mice), which was prevented by BFT (P<0.0&xsus vehicle-treated diabetic mice). The
survival rate of type-2 diabetic mice was not deieed because of the limited group size.
Supplemental Figure7

Representative microphotographs and bar graphs gieeffect of BFT on superoxide levels in
myocardium at 20 weeks from STZ or STZ-vehicledtign in type-1 diabetic mice. Each group
consisted of 5 mice. Values are mean + standarahii@v. Results of pair-wise comparison are
illustrated: "P<0.001 and” P<0.001 versus healthy mic&‘P<0.001 versus vehicle-treated

diabetic mice. Scale bars are 100um.

Supplemental figure 8

(A-B) Bar graphs show the levels Bfm-1 gene expression in LV of type-1 (at 8, 12 and 20
weeks from STZ or STZ-vehicle injection, A) or typaliabetic mice (at 13 and 17 weeks of age,
B). Each group consisted of 4 mice. Values are esged as n-fold changes toward
vehicle-treated healthy mice and are mean #* standeviation."P<0.01 and” P<0.001 versus
healthy mice in type-1 DM or db/+ mice in type-2 DNP<0.01 and™P<0.01 versus
vehicle-treated diabetic mice in type-1 DM or dbfdize in type-2 DM. (C) Bar graphs showing
the levels ofPim1 gene expression in cultured adult cardiomyocyterdidmyocytes were
cultured in normal (NG) or high glucose (HG) in gresence of benfotiamine (HGB) or vehicle.
Each experiment was repeated three times in taggdicvalues are expressed as n-fold changes

toward NG and are mean = standard deviafiBr0.01 versus NGP<0.01 versus HG.

Supplemental Figure 9

(A-I) Bar graphs show the levels of activated caspas¢A3/7/Pim-1 (B), pBad (C), Bcl-2 (D),
pSTAT3 (E), pAkt (F), Akt kinase activity (G), peNBO(H) and pFOXO-1 (I) in cultured adult
cardiomyocytes. Cardiomyocytes were cultured inm@ar(NG) or high glucose (HG) in the
presence of benfotiamine (NGB and HGB) or vehiElgch experiment was repeated three times
in triplicate. Values are expressed as n-fold ckantpward NG for all parameters, except
caspase 3/7 which is expressed as relative unité)YRand are mean + standard deviation.

Siegel-Tukey test detected statistical differenassillustrated: P<0.01 and” P<0.001 versus

12
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NG; *P<0.01 and”P<0.001 versus HG. (J) Representative microphopbgrahowing the pAkt
intracellular localization in cardiomyocytes cukdrin normal (NG) or high glucose (HG) for 24

or 72 h in presence of benfotiamine (HGB) or vehi8cale bars are 50 um.

Supplemental Figure 10

(A-F) Bar graphs show the levels of pSTAT3 (A), pAR), Pim-1 (C), pBad (D) Bcl-2 (E) and
activated caspase-3/7 (F). Cardiomyocytes cultimetigh glucose (HG) or normal glucose
(NG) were infected witiAd.DN-Akt or Ad.Null followed by another 24h culture in the presence
of benfotiamine (HGB) or vehicle. Each experimergswerformed in triplicate and repeated
three times. For caspase-3/7 activity, assay wa®rpged in 6 wells per each condition and
repeated three timed/alues are expressed as n-fold changes towsat®lull NG for all
parameters, except for caspase 3/7, which is esguleas relative units (RLU), and are mean *
standard deviation.P<0.01 and” P<0.001 versus NG withid.DN-Akt or Ad.Null groups;
*P<0.01 and™P<0.001 versus HG withirhd.DN-Akt or Ad.Null groups.®P<0.01 versus the
corresponding treatment of th&d.Null group. (G)Bar graphs show the levels of activated
caspase-3/7 in cultured adult cardiomyocytes expdsehigh glucose in the presence of LY
294002 (50uM) or vehicle. Each experiment was peréal in 6 wells per each condition and
repeated three times. Values expressed as relatits (RLU), and are mean + standard
deviation. 'P<0.01 and” P<0.001 versus NG within vehicle or LY 294002 grsiifP<0.01
versus HG within vehicle groupP<0.01 versus corresponding treatment of the veljobup.
(H-M) Bar graphs show the levels of pSTAT3 (H), pAR, Pim-1 (J), pBad (K) Bcl-2 (L) and
activated caspase-3/7 (M) in cultured adult cargioeytes. Cardiomyocytes cultured in HG or
NG were preincubated with STAT3 inhibitor peptidenM) or vehicle for 30 min, followed by
another 24 h culture in the presence of benfotianfithGB) or vehicle. Values are expressed as
n-fold changes toward NG (vehicle) for all paramgteexcept for caspase 3/7, which is
expressed as relative units (RLU), and are meatardard deviation.P<0.01 and” P<0.001
versus NG within STAT3 inhibitor peptide or vehigeups;"P<0.01 and”P<0.001 versus HG
within STAT3 inhibitor peptide or vehiclgroups.*P<0.01 versus corresponding treatment of

vehicle group.

13
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Supplemental Figure 11

Schematic illustration showing mechanisms implidate BFT induced cardio-protection in the
setting of diabetes.

Diabetes or hyperglycemia inhibits the phosphoiytabf STAT3, which is known to activate
cell survival Pim-1 by binding to its promoter. Ehermore, diabetes or hyperglycemia induces
O-GIcNAC modification of Akt, resulting in inhibitn of Akt activity. BFT acts on both arms of
this pathway which converges into Pim-1. We foumat BFT preserves STAT3 phosphorylation
in cardiomyocytes, with this effect, together withm-1 upregulation, being abolished by STAT3
inhibitor peptide. In addition, BFT prevents O-GI&@Q modification of Akt, thereby restoring
Akt activity and Pim-1 expression. The effect of BBn Pim-1 expression is abolished by
treating cardiomyocytes with dominant negative fahAkt or PI3-kinase inhibitor LY294002.
On the other hand, diabetes or hyperglycemia inditice activation of protein phosphatase 2A
(PP2A), which is known to dephosphorylate and d#ista Pim-1. However, the upregulation of
PP2A was not affected by BFT, suggesting that BRilnig acts through positive regulators of
Pim-1.

14
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Supplemental Figure 1A - Experimental protocol with type-1 DM mice

Basal Echocardiography (n=140)

Injection of streptozocin
(STZ,40mg/kg/ip for 5 days)

\

Pre-treatment Echocardiography at 4 weeks after the last STZ injection (n=120)*

| Randomization

Vehicle (n=60) at 4 weeks after STZ Benfotiamine (n=60) at 4 weeks after STZ
(1mMol/l HCI in drinking water) (in drinking water, 70mg/kg/day)

Randomization

Echocardiography at Collection of heart for molecular
8,12,16 and 20 weeks biology at 8,12 and 20 weeks
after STZ after STZ

I Randomization

Measurement of Evaluation of cardiac Sampling for histology
intraventricular pressure perfusion using and immunohisto-

by pressure tip fluorescent microspheres chemistry (n=7).
catheter (n=at least 12 in (n=6).

each group).
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Supplemental Figure 1B - Experimental protocol with type-2 DM mice

Pre-treatment Echocardiography (n=28, 9 weeks of age)

| Randomization

Vehicle (n=14) Benfotiamine (n=14)
(1mMol/I HCI in drinking water) (in drinking water, 70mg/kg/day)

Randomization

Echocardiography at Collection of heart for molecular
13 and 17 weeks of age biology at 13 and 17 weeks of
age

| Randomization
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CIRCULATIONAHA/2009/903450R3

Supplemental Figure 2 - Serum glucose levels
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Supplemental Figure 3 - Caspase-glo 3/7 Assay
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Supplemental Figure 4 - Cardiac function

A. Type-1 DM
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Supplemental Figure 5
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Supplemental Figure 6 - Survival curve
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Supplemental Figure 7
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Supplemental Figure 8
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Supplemental Figure 9
Molecular changes in HL-1 cells exposed to high glucose
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Supplemental Figure 10 (i)
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Supplemental Figure 10 (ii)

Inhibition of benfotiamine-induced expressional effects by
STAT3 Inhibitor peptide
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Supplemental Figure 11
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