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Supplementary Figure S1. Gating strategies for flow cytometry. (A-B) Staining strategy for blood 
leukocytes and representative flow cytometry contour plots. (C) Gating strategy and representative flow 
cytometry plots for identifying LT-HSC and eGMP in bone marrow cells. All gating was determined 
based on staining controls containing all antibodies except one (flow minus). For analysis of bone 
marrow progenitor cell populations, bone marrow cells were harvested from two femurs and two tibias 
per mouse and erythrocytes were lysed using ACK lysis buffer (Lonza, Basel, Switzerland). 
Lineagenegative progenitor cells were enriched from bone marrow using a mouse Lineage Cell 
Depletion Kit (Miltenyi Biotec, San Diego, CA). For cell surface staining, lineagenegative progenitors 
were stained with PE-labeled anti-CD16/32 mAb or a combination of mouse and rat IgG at 4° C for 10 
minutes, followed by staining with biotin-conjugated mAbs to CD11B, F4/80, GR1, CD11C, CD3, and 
NK1.1 at 4°C for 20 minutes. These lineage markers were used for negative gating during flow 
cytometry. Lineage-negative cells were subsequently surface stained with fluorescently-labeled mAbs to 
CD34, Sca- 1, CD135, Streptavidin, and CD117 at 4°C for 60-90 min. Data were acquired using a BD 
LSR II (BD Biosciences) and analyzed using FlowJo software (TreeStar). Long- Term Hematopoietic 
Stem Cells (LT-HSCs) were identified as Lineage- (Lin-) CD117+ Sca-1+ CD34- CD135- cells. 
 



SUPPLEMENTARY DATA 

©2018 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db17-0744/-/DC1 

 
 



SUPPLEMENTARY DATA 

©2018 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db17-0744/-/DC1 

Supplementary Figure S2. Arterial lesion morphology and inflammatory markers. (A) Examples of 
markers of advanced lesions in the brachiocephalic artery. Chondrocyte-like cells and calcification 
determined by Movat’s pentachrome stain (left-most panel) and adjacent section stained with von Kossa 
for calcification (middle panel). A high magnification photo of a section stained for a-smooth muscle 
actin, present both in the lesion’s fibrous cap and in the media (right-most panel). (B-E) Aortic Ccnd1 
(cyclin D1), Ccl2, Tnfa and Emr1 (F4/80) mRNA. Data were normalized to Rn18s values and presented 
using the ΔΔCT method with the chow group as control. Similar results were obtained when the data 
were normalized to Rpn32 or Gapdh. (F) Hepatic Emr1 mRNA levels. (G) Epididymal adipose tissue 
Emr1 mRNA levels. Data are expressed as mean ± SEM, n=5 chow, DDC groups vehicle n=14, insulin 
n=13, S597 n=13. *p<0.05, **p<0.01, *** p<0.001 compared to chow or as indicated, one-way 
ANOVA. 
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Supplementary Figure S3. S597 does not activate Akt until very high concentrations are reached 
in mouse endothelial cells. Mouse endothelial cells were isolated from hearts, and Diabetes stimulated 
with the indicated concentrations of insulin or S597 for 15 minutes. Levels of p-Akt (Ser473) and total 
Akt were detected by Western blot analysis (A). (B) Results were quantified and expressed as mean ± 
SEM (n=3). 
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Supplementary Figure S4. S597 does not significantly affect glycated hemoglobin or hepatic 
expression of genes involved in lipid metabolism. (A-B) Glycated hemoglobin was measured in 
plasma at the end of the study. (C-F) Livers were isolated at the end of the 22-week study and subjected 
to reverse transcription and real-time PCR. After each assay, a dissociation curve was run to confirm 
specificity of PCR amplicons. All primer reactions were analyzed on agarose gels for correct size and 
the presence of a single reaction product. Resulting Ct values were normalized to Rn18s, Rpn32 and 
Gapdh, and the ΔΔCt method was then used to express values as fold-over control samples. All samples 
were run in at least duplicates, and statistical analysis was performed on 2−(ΔCt) values. (C) Hepatic 
Pepck mRNA, (D) Hmgcr mRNA, (E) Scd1 mRNA, and (F) Fasn mRNA levels. (G) Lack of correlation 
between plasma triglycerides and atherosclerosis. A subset of mice had received insulin 10 minutes prior 
to euthanasia. Data are expressed as mean ± SEM, chow n=5, DDC groups vehicle n=14, insulin n=13, 
S597 n=13, unless otherwise specified. There were no significant differences between vehicle-treated 
mice, insulin-treated mice and S597-treated mice. ** p<0.01 by two-way ANOVA. 
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Supplementary Figure S5. S597 preferentially activates Akt over Erk at a wide range of 
concentrations and different time-points, and inhibits insulin-induced Erk activation in 3T3-L1 
cells. (A-B) Differentiated 3T3-L1 cells were stimulated with vehicle (Veh), 100 nM insulin, 200 nM 
S597, or a combination of 100 nM insulin and 200 nM S597 (A) or increasing concentrations of S597 in 
nM (B) for 7.5 min. Western blots were used to detect phosphorylated Akt (Ser473) and Erk 
(Thr202/Tyr204) and total Akt and Erk. Statistical analysis was performed by one-way ANOVA; 
*p<0.05 versus Veh and #p<0.05 versus insulin. Results are expressed as mean ± SEM (n=3). (C-D) 
Time-course studies (C) and dose-response curves (D) demonstrate that S597 and insulin are equally 
effective in activating Akt but that S597 is significantly less able to activate Erk over a wide range of 
concentrations and time-points. Results are expressed as mean ± SEM (n=3). Statistical analysis was 
performed by two-way ANOVA; *p<0.05, **p<0.01 S597 versus insulin. 
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Supplementary Figure S6. S597 does not activate JNK or p38 MAPK. Mice were injected acutely 
with vehicle, insulin or S597 5 minutes before euthanasia, and hepatic p-p38 MAPK (Thr180/182) (A) 
and p-JNK (Thr183/Tyr185) (B) were analyzed by Western blot (n=3- 4). There were no significant 
effects of insulin or S597. (C) Representative Western blots. 
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Supplementary Figure S7. S597 prevents leukocytosis associated with the metabolic syndrome 
phenotype. (A-B) Mice were fed the DDC for 4 weeks and were then injected with insulin or S597 
twice-daily for 4 weeks. Blood was collected from the retro-orbital plexus and analyzed using an 
automated Hemavet white blood cell counter (n=8 chow, n=15 for all DDC groups). Data are expressed 
as mean ± SEM. * p<0.05 compared to chow, # p<0.05 compared to vehicle treated mice, one-way 
ANOVA. (C) Blood Ly6Clo monocytes determined by flow cytometry and normalized to Hemavet data. 
(D) Emergency granulocyte-macrophage progenitor (eGMP) cell frequency in bone marrow determined 
by flow cytometry. Hematopoietic progenitors were isolated from Lineagelive BM cells. Long-Term 
Hematopoietic Stem Cells (LT-HSCs) were identified as Lineage- CD117+ Sca-1+ CD34- CD135- 
cells, and eGMPs were identified as Lineage- CD117+ Sca-1+ CD16/32hi CD34+ cells. (E) Phospho-Erk 
in LSK (Lineage- CD117+ Sca- 1+) hematopoietic stem cells that had been sorted and then stimulated 
with insulin or S597. Data were analyzed by one-way ANOVA; *p<0.05; **p<0.01 as indicated. (F) 
Human CD34-positive progenitor cells (similar to mouse LT-HSC), from 4 donors each analyzed in 2-5 
replicates were stimulated in the presence of vehicle, insulin or S597 for 7.5 minutes, and analyzed for 
intracellular p-Erk by flow cytometry (average from each donor is presented and data analyzed with 
paired two-tailed t-test; *p<0.05). 
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Supplementary Table 1. S597 is an insulin receptor ligand. Radioligand binding assays, using the 
ligands shown in Table S1 were used. Non-specific binding was determined by co-incubation with 
receptor unlabeled ligand. The ability of 1 μM S597 to compete with ligand binding was determined. 
The results are presented as the mean percent inhibition of specific binding in duplicate assays. 
Reference standards were run as an integral part of each assay to ensure the validity of the results 
obtained. A significant response (≥ 50% inhibition) was evident only for S597 binding to the insulin 
receptor. 
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Items meeting criteria for significance (≥50% stimulation or inhibition) are highlighted in grey. 
gp=Guinea pig; ham=Hamster; hum=Human 
 
Supplementary Reagent Tables 
Antibodies for flow cytometry and cell sorting: 
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Antibodies for Western blot analysis: 
 

 
 

All the above antibodies were obtained from Cell Signaling Technologies and were used according to 
the manufacturer’s instructions for Western blots. 
 
Antibodies for immunohistochemistry: 
 

 
 

Other sections were subjected to terminal deoxynucleotidyl transferase dUTP nick end labeling 
(TUNEL; Roche Applied Science, Indianapolis, IN) after proteinase K treatment as directed by the 
manufacturer. DNAse treatment (500 units/ml for 30 min at 37°) was used as a positive control for the 
TUNEL assay. The anti-cleaved caspase 3 (Asp175) (5A1) antibody detects the large fragment (17/19 
kDa) of activated caspase 3 resulting from cleavage adjacent to Asp175, and does not crossreact with 
full length caspase 3 or other cleaved caspases. To detect proliferating cells using the Ki67 antigen, 
cross sections from paraffin-embedded BCAs were deparaffinized and rehydrated, and then incubated in 
a hot antigen retrieval buffer (10 mM sodium citrate, 0.05% and Tween 20, pH 6.0) for 40 min. The 
Ki67 antibody (1 mg/ml) was used at a final dilution of 1:200. 
 



SUPPLEMENTARY DATA 

©2018 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db17-0744/-/DC1 

Supplementary Primer Table. Primers for real-time PCR 
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