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(Figure 1). Thereafter, blood glucose levels were kept between 200–400 mg/dL and ketones were kept 
to a minimum through monitoring and twice daily sliding scale insulin administration. Offspring 
delivered normally on gestational day 22. Newborn rat hearts were collected from four different 
groups: controls (control diet and citrate buffer exposed or CC), diabetes-exposed (control diet and STZ 
exposed or CS), diet-exposed (high fat and citrate buffer exposed or HC), and combination-exposed 
(high fat and STZ exposed or HS). Hearts were snap frozen and stored at −80 °C until analyses. 

 
Figure 1. Study timeline. Female rats were randomized into four groups. Two groups were fed high 
fat diet (HF) and two control diet (CD) for 28 days prior to their breeding and throughout the 
pregnancy. On gestational day 14, one each of HF and CD group received intraperitoneal injection of 
Streptozotocin (STZ, 65 mg/kg) and the remaining two received citrate buffer (CB) as a control. Pups 
were normally delivered on gestational day 22 and sacrificed for heart collection.  

2.2. Chromatin Immunoprecipitation (ChIP) Assay 

Chromatin immunoprecipitation followed by sequencing (ChIP-seq) was performed to generate 
extensive genome-wide data sets profiling four selected histone modifications across the four exposure 
groups. Frozen hearts (3–4 from litter mates) were pooled (~250 mg) and homogenized followed by 
chromatin isolation using P-2001 ChromaFlashTM Chromatin Extraction Kit (Epigentek, Farmingdale, 
NY, USA). Chromatin was sheared using Episonic2000 Sonication System (Epigentek, Farmingdale, NY, 
USA) in 300 μL of ChIP buffer, followed by a quality control of sheared chromatin using fluorescence 
quantification. A minimum of 4 μL of sheared chromatin was purified to obtain DNA, which was eluted 
with 20 μL of water. DNA fragment (100–300 bp) was quality-checked using a bioanalyzer. For each ChIP 
reaction, 10 μg of chromatin, 3 μg of histone 3 trimethylated at lysine 4 (H3K4me3) polyclonal antibody 
or 3 μg of histone 3 trimethylated at lysine 27 (H3K27me3) antibody or 3 μg of histone acetylated at lysine 
9 and 14 (H3K9/14ac) polyclonal ChIP-grade antibody (all antibodies were from Epigentek, Farmingdale, 
NY, catalogue numbers are: A4021, A4039, A4033) and 6 μL of protein A/G beads were used. ChIPed 
deoxyribonucleic acid (DNA) was eluted in 20 μL of water. Non-ChIPed DNA was used as input controls 
for the test groups. Since acetylation is a gene-activating mark irrespective of the associated lysine residue 
and the same antibody targeted both residues, observed acetylation peaks for lysine 9 and 14 are presented 
together and are referred to as H3Ac, hereafter. Therefore, a total of 12 biological datasets plus four input 
control datasets were generated.  

2.3. ChIP Sequencing  

A ChIP-seq library was prepared using the EpiNext ChIP-Seq High Sensitivity Kit with 
amplification, DNA end polishing and adaptor ligation, following the manufacturer’s instruction. 10 
nM of sample libraries were provided for next generation sequencing on a HiSeq 2500 (sequencing 
was carried out by Epigentek Inc., Farmingdale, NY, USA). The basic analysis of ChIP-Seq was based 
on the published protocol [3] utilizing Bowtie, version 1.0.0 [4] and MACS, version 2.1.0 [5]. Raw 
reads were quality checked using FastQC, version v0.10.1 [6] and mapped onto the rat RN5 genome 
sequence using Bowtie, version 1.0.0 [4]. The option of “-m1” was activated so that only uniquely 
mapped reads were allowed to map. The mapping results in SAM were converted to BAM and sorted 
according to coordinates using samtools, version 0.1.19 [7]. Mapping results of each ChIP sample and 
the input sample were subjected to ChIP enriched peak calling. The option of “-broad” was activated 


