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Supplementary Figure 1. Schematic representation of experiments to determine the role of macrophages 
and endothelial cells in the βVEGF-A mouse model. (a) Clodronate liposomes were used to suppress 
macrophage (MΦ) infiltration, followed by administration of doxycycline (Dox) to overexpress VEGF-A in β cells. 
(b–c) To modulate endothelial cells (ECs), an inducible EC-specific VEGFR2 knockout mouse model Cd5-CreER; 
VEGFR2fl/fl (VEGFR2iΔEC)26 was bred into the βVEGF-A line. Tamoxifen (Tm) was used to inactivate VEGFR2 in ECs 
either prior to (b) or after (c) VEGF-A induction to discern the role of proliferative and quiescent ECs, respectively in 
the β cell loss and recovery. (d) ECs, MΦs, and β cells were isolated from βVEGF-A mice at three time points; 
introduction of the MIP-GFP transgene facilitated β cell sorting. For additional details, see Methods.
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macrophage (MΦ) infiltration during VEGF-A induction (1 wk Dox). These cells express Iba1 (green), which 
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Supplementary Figure 3. Acute ablation of VEGFR2 in endothelial cells does not alter 
islet vascular homeostasis or β cell proliferation. (a) To inactivate VEGFR2 in 
endothelial cells (ECs), Cdh5-CreERT2; VEGFR2fl/fl (VEGFR2iΔEC) mice received treatments 
(Tx) of corn oil (vehicle) or tamoxifen (Tm; 4mg s.c.) every other day for 5 days. (b)
Representative images of islet ECs (CD31+) and β cells (Insulin+) in vehicle- and Tm-treated 
VEGFR2iΔEC mice. VEGFR2 expression (red) is virtually undetectable in ECs at 8 or 15 
days (d) after initial Tx. Scale bar, 50 μm. (c) VEGF-A expression (red) is maintained in β
cells (blue) after VEGFR2 inactivation. Scale bar, 50 μm. (d) Quantification (mean + s.e.m.) 
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Supplemental Figure 5. Effects of VEGF-A 
induction and VEGFR2 inactivation during β 
cell recovery. (a) To inactivate VEGFR2 in 
endothelial cells (ECs) during β cell recovery, 
control (βVEGF-A; VEGFR2fl/fl) and VEGFR2iΔEC

(βVEGF-A; VEGFR2iΔEC) mice received 
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withdrawal (WD). (b–c) Expression of VEGF-A in 
β cells (b) and VEGFR2 in ECs (c) at 7d WD and 
9d WD. Boxes show regions enlarged in insets; 
arrowheads point to extracellular VEGF-A 
staining. (d) Intra-islet M2-like macrophages 
(MΦs, CD206+ Iba1+) were present in both 
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Supplemental Figure 7. Temporal changes in gene expression profiles of islet cell subpopulations by RNA-
sequencing. (a) Normalized expression of selected genes in isolated β cell (blue), EC (green), and MΦ (red) samples; 
n=3-5 biological replicates per cell type per time point. ECM, extracellular matrix. Numbers listed on heat map in 1wk 
Dox and 1wk WD columns represent fold-change ≥2 or <-2 (p<0.05) as compared to No Dox. Color scales beneath 
each column correspond to normalized expression values ranging from 0 (white) to ≥15,000 (dark blue, green, or red for 
β cells, ECs, or MΦs, respectively). (b) Ingenuity Pathway Analysis (IPA) was applied to fold-change data (1wk Dox vs. 
No Dox, 1wk WD vs. 1wk Dox, and 1wk WD vs. No Dox) for β cell, EC, and MΦ populations. Pathways showing 
significant regulation (z-score ≥2 or ≤-2, p<0.05) in at least two cell types are shown; a full list is provided in 
Supplementary Table 1. Z-scores of relevant comparisons are listed on heat map. Color scales represent positive or 
negative regulation of pathways (z-score); β cell pathways are upregulated only (blue), while pathways enriched in ECs 
and MΦs include those positively regulated (green and pink, respectively) and those downregulated (magenta and teal, 
respectively).
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Supplemental Figure 8. Biological processes enriched in islet macrophages, endothelial cells, and β cells 
of βVEGF-A mice during β cell loss and recovery. Venn diagrams showing profiles of β cells (a), endothelial 
cells (ECs) (b), and macrophages (MΦs) (c) as determined by Gene Ontology (GO) term analysis; n=3-5 
biological replicates per cell type per time point. Processes are organized by pairwise comparisons between time 
points (1wk Dox vs. No Dox, 1wk WD vs. 1wk Dox, and 1wk WD vs. No Dox), with location of text in Venn diagram 
accounting for processes that are represented in multiple time point comparisons. (d) Unique and shared 
processes of β cells, ECs, and MΦs during β cell recovery (1wk WD vs. 1wk Dox and/or 1wk WD vs. No Dox). All 
terms diagrammed in (a–d) appeared in top 20 hits (highest statistical significance) for the indicated population(s); 
those omitted due to space constraints are provided in Supplementary Table 2.
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Supplementary Table 2: Mouse strains utilized in experimental models 

   Abbreviation MGI Nomenclature or Strain Name References 
Cd5-CreER Tg(Cdh5-cre/ERT2)#Ykub Okabe et al., 201424 

MIP-GFP B6.Cg-Tg(Ins1-EGFP)1Hara/J Hara et al., 200383 

RIP-rtTA Tg(Ins2-rtTA)2Efr Milo-Landesman et al., 200180 

TetO-VEGF n/a Efrat et al., 199579; Ohno-Matsui et al., 200281 

VEGFR2fl/fl Kdrtm2Sato Hooper et al., 200982 

 
 
Supplementary Table 3: Breeding scheme to generate βVEGF-A; VEGFR2iΔEC mice 

    Cross Male breeder Female breeder Desired Offspring Frequency 
A1 Cd5-CreERtg/+ VEGFR2fl/fl Cd5-CreERtg/+; VEGFR2fl/+ 50% 

A2 Cd5-CreERtg/+; VEGFR2fl/+ VEGFR2fl/fl Cd5-CreERtg/+; VEGFR2fl/fl 25% 

A3 Cd5-CreERtg/+; VEGFR2fl/fl RIP-rtTAtg/tg Cd5-CreERtg/+; VEGFR2fl/+; RIP-rtTAtg/+ 50% 

A4 Cd5-CreERtg/+; VEGFR2fl/+; 
RIP-rtTAtg/+ 

VEGFR2fl/fl Cd5-CreERtg/+; VEGFR2fl/fl; RIP-rtTAtg/+ 12.5% 

B1 VEGFR2fl/fl TetO-VEGFAtg/tg TetO-VEGFAtg/+; VEGFR2fl/+ 100% 

B2 TetO-VEGFAtg/+; VEGFR2fl/+ TetO-VEGFAtg/tg TetO-VEGFAtg/tg; VEGFR2fl/+ 50% 

B3 TetO-VEGFAtg/+; VEGFR2fl/+ TetO-VEGFAtg/tg; 
VEGFR2fl/+ 

TetO-VEGFAtg/tg; VEGFR2fl/fl 25% 

C1 Cd5-CreERtg/+; VEGFR2fl/fl ; 
RIP-rtTAtg/+ 

TetO-VEGFAtg/tg; 
VEGFR2fl/fl 

TetO-VEGFAtg/+; Cd5-CreERtg/+; 
VEGFR2fl/fl ; RIP-rtTAtg/+ 25% 

 
 
  

Saunders & Aamodt et al. (S13)



Supplementary Table 4: PCR primers and conditions for genotyping 

    
Gentoype Primers PCR Conditions Product(s) 

Cd5-CreER 5′- GCG  GTC TGG CAG TAA AAA CTA TC -3′ 
3′- TT CAC TGT CGT TAC GAC AAA GTG -5′ 

93°C   3’ 
--------------------------- 
93°C   20” 
60°C   20”  30 cycles 
72°C   45” 
--------------------------- 
72°C   5’ 
4°C     hold 

100 bp 

MIP-GFP 

 
5′- AAG TTC ATC TGC ACC ACC G -3′ (GFP) 
3′- GC GTG GTA GAA GAA GTT CCT -5′ (GFP) 
 
5′- CTA GGC CAC AGA ATT GAA AGA TCT -3′ (IC) 
3′- C CTA CTA CGA TCT TAA AGG TGG ATG -5′ (IC) 

94°C   1.5’ 
--------------------------- 
94°C   30” 
60°C   1’     35 cycles 
72°C   1’ 
--------------------------- 
72°C   2’ 
4°C     hold 

173 bp (GFP) 
324 bp (IC)  
 

RIP-rtTA 5′- GTG AAG TGG GTC CGC GTA CAG -3′ 
3′- CTA CGG GAA CCT TAA CTG CTC ATG -5′ 

92°C   2’ 
--------------------------- 
94°C   30” 
57°C   30”  30 cycles 
72°C   30” 
--------------------------- 
72°C   10’ 
4°C     hold 

400 bp 

TetO-VEGF 5′- TCG AGT AGG CGT GTA CGG -3′  
3′- GCT ACG CCC CCG ACG ACG -5′ 

95°C   4’ 
--------------------------- 
95°C   1’ 
57°C   30”  29 cycles 
72°C   1’ 
--------------------------- 
72°C   10’ 
4°C     hold 

420 bp 

VEGFR2fl/fl 5′ - CCA CAG AAC AAC TCA GGG CTA - 3′ 
3′- ΑA AGG TCT CTG AAA CGA GGG -5′ 

94°C   2’ 
--------------------------- 
94°C   20” 
65°C   15”  10 cycles 
68°C   10” 
--------------------------- 
94°C   15” 
60°C   15”  28 cycles 
72°C   10” 
--------------------------- 
72°C   1’ 
4°C     hold 

179 bp (VEGFR2) 
230 bp (VEGFR2loxP) 

GFP, green fluorescent protein; IC, internal control 
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Supplementary Table 5: Antibodies used for immunohistochemistry and flow cytometry 

     Antigen/Conjugate Species Source Catalog # Application Dilution 
Caveolin-1 Rabbit Abcam ab2910 IHC (1º) 1:2000 

CD11b Rat Novus NB600-1327 IHC (1º) 1:400 

CD11b – APC Rat BD Pharmingen 561690 FC 1:100, 
1:500 

CD206 (Mrc1) Rat BioLegend 141701 IHC (1º) 1:500 

CD31 Rat BD Pharmingen 553370 IHC (1º) 1:100 

CD31 – PE Rat BD Pharmingen 561073 FC 1:500 

CD45 – PE Rat BD Pharmingen 561087 FC 1:500 

Col-IV Rabbit Abcam ab6586 IHC (1º) 1:1000 

F4/80 Rat ThermoFisher Scientific 14-4801-82 IHC (1º) 1:200 

Goat IgG – Cy3 Donkey Jackson Immunoresearch 705-165-147 IHC (2º) 1:500 

Guinea pig IgG – Cy2 Donkey Jackson Immunoresearch 706-225-148 IHC (2º) 1:500 

Guinea pig IgG – Cy5 Donkey Jackson Immunoresearch 706-175-148 IHC (2º) 1:200 

Iba1 Rabbit Wako 019-19741 IHC (1º) 1:500 

Iba1 Rabbit Abcam ab221790 IHC (1º) 1:1000 

Insulin Guinea pig Dako A0564 IHC (1º) 1:1000 

Insulin Guinea pig Cell Marque 273A-15 IHC (1º) 1:500 

Ki67 Rabbit Abcam ab15580 IHC (1º) 1:5000 

Ly6G-FITC Rat BD Pharmingen 551460 FC 1:500 

pERK Rabbit Cell Signaling 4370 
 

IHC (1º) 1:200 

Rabbit IgG – Cy2 Donkey Jackson Immunoresearch 711-225-152 IHC (2º) 1:500 

Rabbit IgG – Cy3 Donkey Jackson Immunoresearch 711-165-152 IHC (2º) 1:500 

Rat IgG – Cy2 Donkey Jackson Immunoresearch 712-225-153 IHC (2º) 1:500 

VEGF-A Goat R&D Systems AF564 IHC (1º) 1:200 

VEGFR2 Goat R&D Systems AF644 IHC (1º) 1:2000 

1º, primary antibody; 2º, secondary antibody; FC, flow cytometry; IHC, immunohistochemistry 
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