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Supplementary Figure S1. Sorted α-cells do not cluster in culture. (A) Plated flow sorted α-cells 

remain as a dispersion of single cells that persists for up to 72 hours, with no evidence of glucose-

inhibition of glucagon secretion. (B) Plated dispersed islet cells or flow sorted α-, β-, and δ-cell 

populations yield islet-like cell clusters immediately upon plating. These islet-like cell clusters exhibit 

glucose-inhibition of glucagon secretion within 24 hours, and by 72 hours after plating, these clusters 

recapitulate all normal isolated islet behaviors. 
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Supplementary Figure S2. Sorted α-cells have increased glucagon secretion at low glucose and 

defective glucose-inhibition of glucagon secretion as compared to islets. Average glucagon secretion 

from isolated mouse islets (n = 8 mice) and sorted α-cells (n = 8 mice) treated with Fc control at low (1 

mM; open, white bars) and high (11 mM; closed, black bars) glucose. Data is shown as means (+SEM). 

Asterisks (*) above brackets represent significant differences between low and high glucose within the 

same sample type as determined by Student’s t-tests [* P < 0.05]. Hash marks (#) directly above 

columns represent statistical differences between sorted α-cells and isolated islets at the same glucose 

concentration as determined by Student’s t-tests [# P < 0.05; ## P < 0.01]. These findings support our 

hypothesis that the disruption of cell-cell contacts between α-cells and neighboring islet cells disrupts 

EphA forward signaling and leads to increased glucagon secretion and defective glucose-inhibition of 

glucagon secretion. 
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Supplementary Figure S3. EpA4 forward signaling is moderately inhibited through 

dephosphorylation upon glucose stimulation in α-cells. Quantification of phospho-specific EphA4 in 

α-cells from fixed islets. Islets were equilibrated in KRBH buffer with 2.8 mM glucose for 45 minutes at 

37°C before incubation at low (1 mM; open, white bars) or high (11 mM; closed, black bars) glucose for 

45 minutes at 37°C prior to fixation. Islets were stained and imaged as described in Methods using 

rabbit anti-phosphorylated EphA2+A3+A4 (1:750, abcam) and mouse anti-glucagon (1:50, Life 

Technologies) primary antibodies and goat anti-rabbit Alexa-Fluor 488 (1:1000, Life Technologies) and 

goat anti-mouse Alexa-Fluor 594 (1:1000, Life Technologies) conjugated secondary antibodies. Data 

represents the quantification of mean fluorescence intensity in regions of interest determined by 

glucagon fluorescence intensity threshold in raw images. Data is normalized to 1 mM glucose and 

represents islets from 4 mice and 350-400 α-cells. Asterisk (*) represents a statistical differences 

between low and high glucose as determined by a Student’s t-test [* P < 0.05]. 

 

 



SUPPLEMENTARY DATA 
 

©2015 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db15-0488/-/DC1 

Supplementary Figure S4. α-cell Ca
2+

 activity and metabolism are not affected by stimulation of 

EphA forward signaling or inhibition of EphA4 forward signaling. Live cell imaging was performed 

on an environmentally controlled stage using confocal and two-photon microscopy with 488, 561, or 

780nm excitation and appropriate spectral emission windows (LSM780; Carl Zeiss). Isolated islets from 

αRFP mice were subjected to the following imaging protocol: equilibration in BMHH buffer with 2.8 

mM glucose for 15 minutes, stimulation with Fc control, ephrin-A5-Fc, vehicle (DMSO), or DPHBA at 

low (1 mM; open, white bars) glucose for 15 minutes, acquirement of images at low glucose, stimulation 

with the same treatment at high (11 mM; closed, black bars) glucose for 15 minutes, and acquirement of 

images at high glucose. For data analysis, regions of interest were determined by RFP fluorescence 

intensity threshold. Data is shown as means (+SEM). Asterisks (*) above brackets represent significant 

differences between the same condition/control at low and high glucose as determined by Student’s t-

test [*P < 0.05]. (A) Prior the imaging protocol isles were loaded with Fluo 4-AM (Life Technologies) 

in BMHH buffer with 2.8 mM glucose for 30 minutes at room temperature. Images of Fluo-4 and RFP 

fluorescence intensity were taken every 2 seconds for 10 minutes. The data represent the α-cells that 

display Ca
2+

 activity as a percentage of total α-cells within a 10 minute period. α-cell Ca
2+

 activity was 

defined by an increase in Fluo-4 intensity that was 4 standard deviations above baseline. (B) NAD(P)H 

autofluorescence is an indicator of cellular redox state and metabolism. Here we measured the 

autofluorescence of NAD(P)H following two-photon excitation in α-cells exposed to various stimuli. 

Data is normalized to maximal NAD(P)H autofluorescence produced by treatment with 3mM NaCN 

(Sigma) following the outlined imaging protocol. These data represent new findings where elevations in 

glucose recruit a larger percentage of α-cells that display a bust of Ca
2+

 activity over a 10 minute time 

period. This measure of α-cell Ca
2+ 

activity does not account for oscillation number/frequency/amplitude 

or net changes in intracellular calcium. Previously, these alternative measures of α-cell Ca
2+ 

activity 

have been shown to increase (27), decrease (51), decrease than increase (52), or remain unchanged (19) 

in response to elevations in glucose.  
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Supplementary Table S1. Human islet donor information. This table provides the age, sex, and body 

mass index (BMI) for each donor of human islets utilized in this study. 
 

 


