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Supplementary Table 1. Human islet quality and clinical characteristics of the donors  

Donor  Age (years)  Gender  Cause of Death  Islet cell viability  Islet purity  

1  38  Female  Cerebral ischemia  90%  75%  

2  57  Female  Vascular complication  90%  60%  

3  52  Female  Cerebral hemorrhage  85%  89%  

4  48  Male  Cerebral bleeding  90%  70%  

 

Supplementary Table 2. Quantitation of insulin in MIN6 infected with lentiviruses encoding GFP, 
INS2WT-GFP and INS2-C96Y-GFP. Enzyme immune assay was performed to quantitate the amount of 
insulin in MIN6 cells in the different conditions used in Figure 4. Insulin content was measured using 
the rat insulin EIA kit from SpiBio (Basel, Switzerland; catalog n°A05105) according to the 
manufacturer’s instructions. Results correspond to the mean ± SD (n=3).  

 Insulin enzyme-immuno-assay  
 fmoles insulin per cell  fold  

Control (GFP)  0.30 ± 0.12  1.0  
INS2-WT-GFP  0.46 ± 0.17  1.6 ± 0.1  

INS2-C96Y-GFP  0.36 ± 0.12  1.2 ± 0.1  

 
MIN6 cells were cultured at 25 mM glucose. In this condition, the biosynthetic production of insulin is 
likely maximal in these cells and was calculated earlier to be about one femtomole per cell (1). Here, 
quantitation of insulin in MIN6 cells cultured at 25 mM glucose gave a value of 0.3 femtomoles of 
insulin per cell. In wild-type insulin-overexpressing cells, the insulin content increased by 60 %. 
Apparently therefore, infection with INS-WT-GFP-encoding lentiviruses was able to increase 
biosynthesis of insulin in Min6 cells and this correlated with the induction of XBP1 splicing (see Figure 
4B). It is relevant to note that the insulin-GFP fusion protein is targeted appropriately to insulin granules 
(2). The calculated increase of insulin content in mutant insulin-overexpressing cells was lower but this 
likely reflects the fact that anti-insulin antibodies may not recognize this mutant form (3).  
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Supplementary Figure 1. HDLs protect MIN6 cells against apoptosis induced by CPA 

MIN6 cells were treated with 100 μM CPA in the presence or in the absence of 1 mM HDLs for 24 hours. 
Cells were then fixed, and apoptosis was determined as in Figure 1C. 
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Supplementary Figure 2. SR-BI does not mediate HDL protection against ER stress 
 
MIN6 cells were transfected with 300 pmoles of the indicated siRNAs and incubated for 2 days. The cells were then 
left untreated (Ctrl) or stimulated with 0.5 μM TG in the presence or in the absence of 1 mM HDLs for an additional 
24 hour period (panel A). Alternatively, the cells were incubated 48 more hours with 0.3% BSA (the final 
concentration of BSA found in the palmitate condition) or 0.4 mM palmitate (P), again in the presence or in the 
absence of 1 mM HDLs (panel B). Apoptosis was then assessed. Panel C shows the expression of SR-BI and actin as 
assessed by Western blot analysis three days after the addition of the siRNAs. #, non-specific band. 
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Supplementary Figure 3. HDLs do not inhibit TG-induced cytosolic calcium increase 
A. Representative traces of cytosolic free Ca2+ released from intracellular stores following the addition on 
MIN6 cells of 0.5 uM thapsigargin, pre-incubated or not for 12 minutes with 1 mM HDLs. Values on the 
y axis correspond to the variation over time in the 340 nm over 380 nm Fura-2 fluorescence excitation ratio 
(D R/RO; where R0 is the initial fluorescence ratio recorded at the beginning of the experiment). B. 
Comparison of store-re leased Ca2+ in the presence or the absence of 1 mM HDL. Results are expressed as 
maximum amplitude of Fura-2 ratio changes induced by 0.5 uM thapsigargin application. Data are means 
± 95% Cl of 24 cells (control) and 33 cells (HDL) from 3 (control) and 4 (HDL) independent 
experiments. 
 
Method associated with this figure: Fluorescence calcium imaging 
Intracellular calcium was measured using Fura-2 (Teflabs, Austin, TX, USA) loaded into cells by 
incubation with 8 uM Fura-2 AM for 45 minat37°C in a HEPES-buffered balanced solution containing 
(mM): NaCI 160, KCI 5.4, HEPES 20, CaCI2 1.3, MgSO4 0.8, NaH2PO4 0.78, glucose 20 and that was 
supplemented with 0.1 % Pluronic F-127 (Molecular Probes, Eugene, OR). Once loaded with dye, cells 
were placed in a perfusion chamber designed for rapid exchange of perfusion solutions (1). Experiments 
were performed in an experimental solution containing (mM): NaCI 160, KCI 5.4, CaCI2 1.3, MgSO4 0.8, 
NaH2PO4 0.78, HEPES 20, glucose 5, pH 7.4, bubbled with air. Experiments were carried out on the stage 
of an inverted epifluo-rescence microscope (Carl Zeiss, Jena) and observed through a 40x 1.3 N.A. oil-
immersion Neofluar objective lens (Zeiss). 
 
(1) Chatton,JY Marquet,P, MagistrettLPJ: A quantitative analysis of L-glutamate-regulated Na+ dynamics in mouse 
cortical astrocytes: implications for cellular bioenergetics. Eur J Neurosci 12:3843-3853, 2000.. 
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Supplementary Figure 4. LDLs do not inhibit TG-induced apoptosis 
 
MIN6 cells were treated with 0.5 μM TG in the presence or in the absence of 1 mM native LDL for 24 
hours. Cells were then fixed, and apoptosis was determined by scoring the percentage of cells  
displaying pycnotic nucleus. As a control, TG was also incubated with 1 mM HDLs (bar on the right side of the 
dashed line). This led, similarly to what was shown in Figure 1, to efficient inhibition of apoptosis 
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Supplementary Figure 5. Kinetics of HDL and TG effects on MIN6 cells 
A. MIN6 cells were treated with 0.5 uM TG for 10 minutes. The cells were then washed or not, and 
stimulated with 1 mM HDL for 24 hours or left untreated. Cells were then fixed, and apoptosis was 
determined. B. MIN6 cells were treated with 0.5 uM TG for the indicated periods of time and fixed for 
apoptosis counting. Asterisks indicate a significant difference with time 0. C. MIN6 cells were treated for 
the indicated periods of time with 0.5 uM TG. The medium was then removed and fresh culture medium 
(CM) was added containing or not 1 mM HDLs. The cells were fixed 24 hours after the beginning of the 
experiments and apoptosis was determined. D. MIN6 cells were treated with 0.5 uM TG for the indicated 
periods of time. One mM HDL was then added to the culture medium (no wash). Cells were fixed 24 hours 
after the beginning of the experiments and apoptosis was scored. Asterisks and pound signs (#) indicate a 
significant difference with time 0 and the control condition (C), respectively. 
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Supplementary Figure 6. HDLs protect MIN6 cells from apoptosis induced by transfection of wild-
type insulin but not of the C96Y insulin mutant 
 
MIN6 cells were transfected with the plasmids encoding the indicated constructs. The following day, cells were 
incubated or not with 1 mM HDL for 48 hours. Apoptosis was then determined by scoring pycnotic and 
fragmented nuclei. The results are derived from 4 independent experiments. 
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Supplementary Figure 7. HDLs do not prevent heat-induced VSVG misfolding 
A-B. MIN6 cells were infected with VSVG-GFP-encoding lentiviruses for 48 hours and then treated 
with HDL or vehicle and further incubated at the indicated temperatures for 24 hours. Cells were then 
fixed and stained with Hoechst 33342 (blue staining). Immunocytochemistry against the native form of 
VSVG was then performed (red staining). VSVG-GFP, whether correctly folded or not, corresponds to 
the green staining. Quantitation of the percentage of green cells expressing a correctly folded VSVG is 
shown in panel B. C-D. MIN6 cells were transfected with 4 ug of a VSVG-GFP-encoding vector and 
then treated as in panel A-B. The results presented in panel C are derived from 5 independent 
experiments. 
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Supplementary Figure 8. Cycloheximide and temperature shifts do not affect beta cell survival 
 
MIN6 cells were subjected to the same treatment as described in Figure 6 before apoptosis was assessed. 
Namely, cells were incubated 48 hours with 0.3% BSA (BSA) or 0.3% BSA/0.4 mM palmitate (BSA + P). 
The cells were then maintained at 37°C or switched to 40°C for 5 hours. The last 15 minutes, the cells were 
incubated or not with 5 μM cycloheximide (CHX). Cells were finally incubated at 32°C for an additionnal 
30 minute period before being fixed and scored for the presence of pycnotic nucleus. Conditions with the 
same symbol (* or #) are not significantly different. 
 

 


