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Supplementary Figure S1. Downregulated genes in islets after 1 week of a high fat diet in mice and 
verification of Myc binding to target genes in beta cells. Eight-week-old C57Bl/6N male mice were 
placed on a regular diet (RD) or a high fat diet (HFD) for one week. (A) Islets were isolated and RNA 
seq analysis was performed. Shown is a heatmap of genes significantly (padj < 0.05) downregulated 
more than 40%. n=3 mice per group. (B) INS1 832/13 cells were treated for 18 h with either 2 or 20 mM 
glucose, cells were fixed and extracts were subjected to chromatin immunoprecipitation using antibodies 
against Myc or a control IgG and specific primers (P) for E-boxes or the coding (cod) region. The data 
are presented as the percent input after subtraction of the IgG signal. Data are means ± SEM of n=6 
experiments. No binding in ccna2 was detected with P3. (C) One-year-old C57Bl/6N male mice were 
placed on a regular diet (RD) or a high fat diet (HFD) for one week. Islets were isolated and RNA seq 
analysis was performed. Shown is a heatmap of genes significantly (padj < 0.05) downregulated more 
than 40%. n=4 mice per group. (D) Gene ontology (GO) analysis of biological processes significantly 
downregulated in islets from one-year-old HFD-fed mice.  
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Supplementary Figure S2. Acute Myc deletion blocks glucose-induced beta cell proliferation. (A) 
Diagram shows the localization of LoxP sequences flanking Exons 2 and 3 of the Myc gene, Cre-
mediated deletion of these floxed exons and the corresponding structures of floxed Myc and ΔMyc 
allelic variants of the Myc gene. Location and size of genotyping PCR products are indicated. Arrows 

indicate PCR primers used for genotyping. (B) PCR analysis of islet DNA obtained from Myc
lox/lox 

mouse islets transduced with adenovirus expressing Cre (Ad.Cre) or Ad.LacZ as control showing floxed 
and deleted allele of Myc gene. (C) Western blot analysis of protein extracts prepared from INS1 832/13 

cells and Myc
lox/lox 

mouse islets treated with Ad.Cre or Ad.LacZ as control. Blots were probed with 

antibodies to Myc and β-actin, as the loading control. (D) Dispersed islet cells from Myc
lox/lox 

mice were 
transduced with Ad.LacZ or Ad.Cre to delete the Myc gene and treated with 5 mM or 20 mM glucose 
for 24 h. Proliferating beta cells were detected by immunostaining with antibodies to insulin and Ki67 
and quantified in (E). Data are means ± SEM of n = 5 experiments, *, P<0.05, **, P<0.01. (F) Deletion 
of Myc protein expression in beta cells of βMycKO mice quantified in islets stained for insulin and Myc 
as in Fig. 2D in pancreas sections from βMycKO mice treated with Tam or vehicle and fed regular diet 
or HFD. Data are means ± SEM of n = 5 mice per group, *, P<0.05.  
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Supplementary Figure S3. Effect of tamoxifen administration on glucose homeostasis and beta cell 

proliferation in 12 week-old male MIP-creER
TAM 

mice fed short-term HFD or RD. (A) Body 
weight, (B) non-fasting blood glucose and (C) plasma insulin measured after RD or HFD in mice after 
tamoxifen injection following the same protocol as depicted in Fig. 2A. (D, E) Intraperitoneal glucose 
tolerance test and area under the curve (AUC), respectively. (F) Pancreata from the indicated treatment 
groups were stained for insulin and Ki67 and quantified. Data are means ± SEM from 3 mice/group. *, 
P<0.05;  
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Supplementary Figure S4. Glucose and PKCζ do not alter PIN1 and B56α expression in INS1 
832/13 cells. Immunoblots of extracts from INS1 832/13 cells transduced with Ad.GFP or Ad.KD-PKCζ 
with indicated treatments for 24h and quantification (lower panel). Blots were probed with antibodies to 
PIN1, B56α and GAPDH, as the loading control. Data are means ± SEM of n = 3 experiments. 
antibodies to PIN1, B56α and GAPDH, as the loading control. Data are means ± SEM of n = 3 
experiments.  
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Supplementary Figure S5. Regulation of Myc expression and phosphorylation in Ser62 by 
ERK1/2, mTOR and PP2A. (A) Immunoblots of extracts from INS1 832/13 cells treated with 10μM 
PD 098059, inhibitor of ERK1/2 activation, and 2 or 20mM glucose for 24h and quantification (right 
panels). Blots were probed with antibodies to phERK1/2, phSer62-Myc and Myc and GAPDH, as the 
loading control. (B) Immunoblots of extracts from INS1 832/13 cells treated with 10nM rapamycin, 
mTOR inhibitor, and 2 or 20mM glucose for 24h and quantification (right panels). Blots were probed 
with antibodies to ph-p70S6K, phSer62-Myc, Myc and GAPDH, as the loading control. Data are means 
± SEM of n = 3 experiments, *, P<0.05 vs 2mM glucose, #, P<0.05 vs. vehicle and 20mM glucose 
treated.  
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Supplementary Figure S6. Schematic representation of the different promoter areas of the cell 
cycle genes tested in the ChIP assays in Fig. 6. Blue boxes indicate exons. Red boxes indicate E-boxes 
where Myc binds. 
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Supplementary Table S1. Resources used in this study with their corresponding companies, catalogue 
number and Research Resource Identifiers (RRID) from https://scicrunch.org/resources (when 
available).  
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Supplementary Table S2. Sequences chosen for deep methylome sequencing. Highlighted genes are 
direct Myc targets upregulated in young mice after a HFD. Other genes act as controls.  
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Online Supplemental Data  
mRNA Library Preparation and Sequencing RNA libraries were prepared using the TruSeqStranded 
mRNA Library Preparation Kit (Illumina). Purified mRNA from 100ng of total islet RNA underwent 
first and second strand cDNA synthesis. cDNA was then adenylated, ligated to Illumina sequencing 
adapters, and amplified by PCR. Final libraries were evaluated using fluorescent-based assays including 
PicoGreen (Life Technologies), Qubit (Invitrogen), Fragment Analyzer (Advanced Analytics) or 
BioAnalyzer (Agilent 2100), and were sequenced on an Illumina HiSeq2500 sequencer (v4 chemistry, 
v2 chemistry for Rapid Run) using 2 x 50bp cycles, aiming for 40 M reads per sample.  
Expression Analysis. Reads were aligned to the mm10 mouse reference using STAR aligner (v2.4.2a) 
(27). Quantification of genes annotated in Gencode vM5 was performed using featureCounts (v1.4.3) 
and quantification of transcripts using Kalisto (28). QC were collected with Picard (v1.83) and RSeQC 
(29) (http://broadinstitute.github.io/picard/). Normalization of feature counts and differential expression 
analysis was done using the DESeq2 package (30). Gene set enrichment analysis was performed from 
the Broad Institute web site (http://software.broadinstitute.org/gsea/index.jsp) (31).  

DNA Methylation Analysis. Probes were designed to capture different regions of the mouse genome 
(Suppl. Table 2) spanning a total of 1Mbp according to the SeqCap Epi Enrichment System (Roche 
NimbleGen, Roche Sequencing & Life Sciences) for hybridization-based targeted enrichment of 
bisulfite-treated DNA. Pre-capture libraries were prepared using the Kapa Hyper Prep kit, PCR-free 
version (Roche Sequencing & Life Sciences). Samples were barcoded and multiplex-sequenced in a 
single run and the reads run through a customary DNA methylation pipeline for generating methylation 
calls at every CpG dinucleotide. Sequencing was performed at the Epigenomics Core Facility of Weill 
Cornell Medicine. Islet genomic DNA (200 ng/sample) from mice administered RD or HFD was 
sonicated using a Covaris S220 (Covaris) to approximately 180–220bp fragments. End-repair and A-
tailing was performed in a single reaction, followed by ligation of methylated indexed adaptors provided 
in the Roche SeqCap Epi Enrichment kit. Products were cleaned using Agencourt AMPure XP beads 
(Beckman Coulter). Bisulfite conversion was carried out at 54°C for 1h using the Zymo EZ DNA 
Lightning kit (Zymo Research), followed by 12-cycles of ligation-mediated PCR amplification 
performed with HiFi HotSart Uracil + polymerase (Roche Sequencing & Life Sciences). Multiplex 
hybridization was performed by using 1μg of bisulfite converted libraries and hybridizing to the custom 
SeqCap Epi Choice probe pool at 42°C for 72h. Hybridized products were purified with Capture Beads 
and PCR amplified for 15 cycles to create the final libraries for sequencing. Final yields were quantified 
in a Qubit and quality of the library was assessed on a DNA1000 Bioanalyzer chip (Agilent 
Technologies). The percent methylation data across the CpG dinucleotides assessed by the targeted 
DNA methylation platform were averaged within each group and compared with each other. 


