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Supplemental Information 

 

Supplemental Materials and Methods 

Animal care 

The floxed Slc11a2 (Gunshin et al., 2005) and Cre-ERT (Gu et al., 2002) mice were 

bred by heterozygous breeding to generate the inducible beta-cell specific DMT1 

knock-out (KO) mouse (Hansen et al., 2012), used for experimentation at 10-12 

weeks of age. Tamoxifen-induced beta-cell specific DMT1 KO was performed as 

previously described (Hansen et al., 2012). CD1 and NMRI mice were used for 

wild-type mouse experiments. For high fat diet (HFD) studies, five-week-old 

male CD1 mice were purchased from Charles River (Toronto, ON, Canada) and 

allowed to acclimatize for one week prior to being placed on a high fat diet with 

60% kcal from fat (OpenSource diets D12492, Research Diets Inc, New 

Brunswick, NJ, USA) or a matched sucrose chow diet with 10% kcal from fat 

(OpenSource diets D12450J, Research Diets Inc, New Brunswick, NJ, USA) for 

eight weeks. 

 

Islet Isolation 

Mice were sacrificed by cervical dislocation, and pancreata were inflated with 0.8 

mg/mL collagenase V (Sigma, Brøndby, Denmark) solution in RPMI 1640 (Gibco, 

Nærum, Denmark) without serum via injection through the common bile duct. 

Digestion was carried out on a 37°C water bath, and the enzymatic reaction was 

stopped by addition of cold RMPI 1640 supplemented with 10% foetal bovine 

serum (FBS, Gibco, Nærum, Denmark) and 0.1% penicillin and streptomycin. 

Islets were hand-picked and cultured over night before experimentation. 

 

Islet and cell culture reagents 

The iron chelator desferroxamine (DFO) (Sigma, Brøndby, Denmark) was 

dissolved in ultra-pure water and sterile filtered. DFO was prepared fresh for 

each experiment. The cell permeant iron chelator deferasirox (D-sirox) (Santa 

Cruz Biotechnology, Heidelberg, Germany) was diluted in DMSO. 

IL-1β (Invitrogen, Nærum, Denmark) and IFN-γ (RnD Systems, Abingdon, UK) 

stocks were prepared in PBS (Gibco, Nærum, Denmark) supplemented with 0.1% 
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fatty acid-free bovine serum albumin (BSA) (Sigma, Brøndby, Denmark) as 

carrier protein. 

 

Calcein assay 

Islets were incubated in freshly made imaging buffer (130 mM NaCl, 5 mM KCl, 2 

mM CaCl2, 1 mM MgCl2, 5 mM NaHCO3, 10 mM HEPES, pH = 7.4) with 0.25 µM 

calcein-AM (Molecular Probes, Nærum, Denmark) for 1 hour. Fluorescence 

(excitation: 488 nm, emission: 517 nm) was detected using an Olympus BX51W1 

microscope (Tokyo, Japan) with a ×20/0.95NA water immersion objective and a 

cooled charge-coupled device camera and analyzed using ImageMaster version 

3.0 software (Photon Technology International, Birmingham, NJ, USA) or Flex 

Station 3 (Molecular Devices, Sunnyvale, CA, USA) in black clear-bottom 96-well 

plates. Total islet calcein loading was measured after chelation with 0.015 mM D-

Sirox, and changes in LIP was measured as difference between total calcein load 

and quenched calcein fluorescence.  

 

Mitochondrial membrane potential 

Islets were grown on extracellular matrix-coated coverslips (Biological 

Industries, Kibbutz Beit-Haemek, Israel) in RPMI 1640 supplemented with 2% 

human serum (BioWhittaker, VWR, Søborg, Denmark) until attached. Islets were 

cultured in RPMI 1640 with 10% FBS for 48 hours prior to experimentation or 

treated with vehicle or GLT. Two hours prior to experimentation, islets were 

cultured in 3.0 mM glucose RPMI to establish basal mitochondrial membrane 

potential. Islets were loaded with Rhodamine123 (Rhod123; Molecular Probes, 

Nærum, Denmark) (2.5 mg/mL) for 10 min in imaging buffer and the increase in 

mitochondrial membrane potential upon increase in glucose concentration (3 

mM to 20 mM) was measured as quenching of Rhod123 fluorescence. At the end 

of experiment, total depolarization of the mitochondrial membrane was 

measured after addition of 5 mM NaN3 (Sigma, Denmark). Fluorescence was 

recorded using upright Zeiss (Zeiss, Oberkochen, Germany) LSM 700 confocal 

microscope with a 488 nm 10 mV diode laser, x40/0.75W N-Achroplan water 

immersion objective, and full pinhole. Data was analyzed using Zeiss Black 2012 

(Zeiss, Oberkochen, Germany) and Image J (Fiji). 
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Primers 

Fpn: Fwd: 5’ GCTGCTAGAATCGGTCTTTGG ‘3; Rev: 5’ 

CAGCAACTGTGTCACCGTCAA ‘3. Trfr: Fwd: 5’ GAGGAACCAGACCGTTTAGTTGT ‘3; 

Rev: 5’ CTTCGCCGCAACACCAGCA ‘3. Ftl: Fwd: 5’ 

TGGCCATGGAGAAGAACCTGAATC ‘3; Rev: 5’ GGCTTTCCAGGAAGTCACAGAGAT 

‘3. Fth: Fwd: 5’ TCAGTCACTACTGGAACTGC ‘3; Rev: 5’ 

CGTGGTCACCCAGTTCTTTA ‘3. Pdx1: Fwd: 5’ ACAAATACATCTCCCGGCCC ‘3; Rev: 

5’ GTCACCGCACAATCTTGCTC ‘3. Beta-Actin: Fwd: 5’ CTGAATGGCCCAGGTCTGA 

‘3; Rev: 5’ CCCTGGCTGCCTCAACAC ‘3. Ins1: Fwd: 5’ 

GGTGGGCATCCAGTAACCCCCA ‘3; Rev: 5’GAAGCCACGCTCCCCACACA ‘3. Dmt1: 

Fwd: 5’CGGAGTCCTCATCACCATCG ’3; Rev: 5’ TGGGCTTCACTGTAATGTACTCA ‘3. 

 

ROS 

Twenty-five islets per condition in duplicates were used for ROS detection using 

CM-H2DCFDA (Molecular Probes, Nærum, Denmark). Islets were loaded with 

CM-H2DCFDA (10 µM) for 45 minutes in imaging buffer, washed once and ROS 

was detected on Flex Station 3 (Molecular Devices, Sunnyvale, CA, USA), with a 

repeated measurement after 45 minutes (Friberg et al., 2010). 

 

Quantification of cytosolic and mitochondrial thiol oxidation 

Isolated islets were cultured overnight in serum-free RPMI medium 

supplemented with 5g/L BSA. Islets were dispersed by incubation in trypsin for 

3 min, and the reaction was stopped with RPMI medium supplemented with 

10% FBS. The islets were then cultured, in batches of 10, at different glucose 

concentrations and/or palmitate with or without DFO (0.1 mM).  

Islets were infected with 200 MOI of an adenovirus coding mito-roGFP1 or cyto-

roGFP1. Two days later, they were transferred to a 37°C temperature-controlled 

perifusion chamber placed on the stage of an inverted microscope. Islets were 

perifused at a flow rate of 1 ml/min with a bicarbonate-buffered Krebs solution 

containing the same glucose concentration as during previous culture. Cell 

fluorescence was measured at 535 nm during alternate excitation at 400/480 

nm every 30 s. After 20 min of perifusion in Krebs, 10 mM DTT was added to 
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maximally reduce roGFP1, followed by 100 μM aldrithiol to maximally oxidize 

roGPF. The fluorescence ratio during the initial perifusion period was 

normalized to the ratio in DTT (set to 0%) and in aldrithiol (set to 100%).  

 

Transcription factor binding site prediction 

Prediction of transcription factor binding sites was performed at Sabiosiences 

homepage (http://www.sabiosciences.com/chipqpcrsearch.php) 
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