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MATERIAL AND METHODS 
 
Ultrastructural investigations in intact islets.  
Isolated mouse islets were fixed in 2.5% glutaraldehyde in phosphate buffer, post-fixed in 1% 
osmium, dehydrated, and embedded in Spurr's resin. Ultrathin sections were cut onto nickel grids 
Sections were viewed with a Joel 1010 microscope using an accelerating voltage of 80 kV.  
 
Immunohistochemistry 
Pancreases from 3 animals for each group were fixed overnight in 3% paraformaldehyde at 4ºC 
and embedded in paraffin. Eight 10-m sections separated by 200 m were incubated with an in-
house guinea-pig anti-human insulin antibody (1:5000). A HRP-conjugated rabbit anti-guinea 
pig (DAKO, UK) secondary antibody was diluted at 1:50. Positive binding was revealed by 
addition of DAB substrate chromogen (Sigmafast, Sigma, UK) to visualise insulin and 
counterstained with haematoxylin. Analyses of β-cell mass were  performed by capturing the 
area of the pancreatic section and insulin-positive areas using a Kontron system and the KS400-3 
software (Chichester, UK). Results were expressed as islet area (in m2). Average islet size was 
also measured and expressed in m2. 
 
RNA expression  
Hand-picked islets were dissolved in TRIzol (Invitrogen) and total RNA was extracted using a 
modified TRIzol protocol and transcribed into cDNA as described elsewhere (16). Quantitative 
real-time PCR (qPCR) was performed using QuantiTect primer assays and the QuantiFast SYBR 
Green PCR kit (all from Qiagen) according to the manufacturer’s instructions. Gene expression 
relative to the house keeping gene GAPDH was calculated using the Ct method (16). Data is 
presented as mean values ± SEM (n=8 mice in each group). 
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Online supplementary Figures 
 
Figure S1: KCl-induced [Ca2+]i increases are unaffected by HFD -islets. N>5 islets from 3 
mice fed ND or HFD for 15 weeks in each group. 

 
 
 
Figure S2: Effects of HFD on  [Ca2+]i. Glucose- and tolbutamide-evoked changes in [Ca2+]i in 
islets from mice fed the ND (A) and HFD (B) for 3 weeks. Representative traces are shown for 
each group. Values given above the traces are means ± S.E.M for n>12  from six mice. *P<0.05 
for comparisons of ND and HFD values. 
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Figure S3: HFD causes no major alteration of islet ultrastructure. A-D: Electron micrographs 
through ND (A,C) and HFD (B,D) islets obtained at 3 (A,B) and 15 weeks (C,D).  

 
Figure S4. (A): Glucose-regulated resting (KATP-channel) conductance in ND and HFD β-cells.  
Steady-state whole-cell resting conductance (G) measured during ±20 mV voltage excursions 
from a holding potential of -70 mV displayed against the glucose concentration. Data are mean 
values ± S.E.M. of n>9 experiments in each group. *P<0.05 and **P<0.01 vs 2 mM glucose. 
(B): Effects of 15 weeks HFD on -cell glucose-induced ATP production. Data are mean values 
± S.E.M. of 6-12 experiments using islets from 4 ND and 4 HFD mice. ***P<0.0005 vs 2 mM 
glucose. 
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Figure S5: relative amounts of triglyceride FFA in the HFD closely mimics the ND profile. The 
absolute amount of FFA is increased by 40% in the HFD group (data provided by supplier).  

 
 
Figure S6: TIRF imaging reveals no changes in submembrane [Ca2+]i before or after 
thapsigargin (10 M) treatment (1h). TIRF images obtained in voltage-clamped -cells infused 
with EGTA (10 mM) and oregon Green 6F (10 M) obtained during depolarization from -70 mV 
to +60 mV (A) or -70 mV to 0 mV (B). In A, the voltage during the last depolarization was 
stepped down to zero for 0.5 s before returning to -70 mV. Traces are shown expressed as F/Fo 
after compensation for a thapsigargin-induced 48 % reduction in peak Ca2+-current. Data are 
mean values (solid lines) ± S.E.M. (shaded areas) for five cells in each group.  
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Table S1: Gene expression in islets from ND- and HFD-fed mice. Change (in %) of expression 
seen in ND group. No significant differences were found between the two groups 
 

gene 
name 

Change 
(mean ± S.E.M)  

% protein 

Qiagen 
assay 

number 
Cplx1 -27.9 ± 14.8 complexin 1 QT00494662 
 
Stx1a 91.6 ± 111.8 syntaxin 1A 

 
QT00101514 

 
Sytl4 -11.3 ± 8.9 synaptotagmin-like 4 (granuphilin) 

 
QT00130004 

 
Tcf7l2 -22.7 ± 16.2 transcription factor 7-like 2 

 
QT00149800 

Cacna1c -0.6 ± 17.3 

 
calcium channel, voltage-dependent, L type, 
alpha 1C subunit 

 
QT00150752 

 
Rims2 -7.0 ± 22.6 Rim 2 

 
QT01075319 

 
Rab3a 33.3 ± 14.4 RAB3A, member RAS oncogene family 

 
QT01657544 

 
Rab27a -7.3 ± 6.3 RAB27A, member RAS oncogene family 

 
QT00119392 

 
Bsn -1.6 ± 17.8 bassoon (presynaptic cytomatrix protein) 

 
QT01661849 

 
Unc13b -4.9 ± 11.0 Munc13  

 
QT00134841 

 
Syt7 23.5 ± 14.4 synaptotagmin VII 

 
QT00141211 

 
Gck -22.8 ± 10.7 glucokinase  

 
QT00140007 

Slc2a2 0.2 ± 16.9 
solute carrier family 2 (facilitated glucose 
transporter), member 2 

 
QT00103537 

 
Syt9 -5.5 ± 10.5 synaptotagmin IX 

 
QT00165494 

 
Sst -4.0 ± 19.7 somatostatin  

 
QT01046528 

 
Snap25 -26.2 ± 27.6 synaptosomal-associated protein, 25kDa 

 
QT01658391 

 
Cpt1a 1.9 ± 16.1 carnitine palmitoyltransferase 1A 

 
QT00106820 

 
Casp3 -8.3 ± 13.2 caspase 3, apoptosis-related cysteine peptidase 

 
QT01164779 

 
Cpt1b 41.4 ± 60.8 carnitine palmitoyltransferase 1B 

 
QT00172564 

 
Gcg 16.2 ± 18.4 glucagon  

 
QT00124033 

 
Ins1 -25.0 ± 12.9 insulin I 

 
QT01660855 

 
Ins2 -10.4 ± 16.1 insulin II 

 
QT00114289 

 


