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Genomic DNA extraction

Frozen liver tissues were quickly pulverized with BioPulverizer (Bio Spec Products Inc.) on dry ice.
DNA was extracted with Allprep DNA/RNA/Protein Mini Kit (Qiagen) according to the
manufacturer’s protocol. DNA was further purified by phenol—chloroform extraction followed by

ethanol precipitation.
Whole-genome bisulfite sequencing library preparation

DNA (1 pg) was spiked with 1 ng unmethylated lamda DNA (Promega), fragmented (average size;

300 bp), end-repaired, A-tailed, and adapter-ligated using Truseq DNA sample prep kit (Illumina)
according to the manufacturer’s protocol. Adapter-ligated DNA was gel isolated, (2% agarose gel,
DNA ranged from 400 to 500 bp) and recovered using a QIAquick gel extraction kit (Qiagen). After
clean up with AMPure XP beads, bisulfite conversion was performed using EpiTect Bisulfite kit
(Qiagen) with the following thermal cycles, 95 °C 5 min, 60 °C 25 min, 95 °C 5 min, 60 °C 85 min,

95 °C 5 min, 60 °C 175 min, 95 °C 5 min, 60 °C 180 min. After clean up with AMPure XP beads,
bisulfite converted DNA was amplified with PfuTurbo Cx Hotstart DNA Polymerase with following
thermal cycles, 95 °C 5 min, 98 °C 30 s, 12 cycles of (98 °C 10 s, 65 °C 30s, 72 °C 305s), 72 °C 5
min. DNA was cleaned with AMpure XP beads, and stored at —30 °C until use. Sequencing was

performed in HiSeq2000 using PE100 base format.

Whole-genome bisulfite sequencing data processing

General quality control checks were performed with FastQC v0.8.0
(http://www.bioinformatics.babraham.ac.uk/projects/fastqc/). Each dataset was filtered for average
base quality score (>20).Filtered datasets were aligned to a reference genome using Bismark v0.7.8
(parameters-X 10000 --non_bs_mm -n 2 -1 50 -e 70 --chunkmbs 1024)41, using Bowtie v0.12.842 as
the underlying alignment tool. The reference genome index contained the genome sequence of
enterobacteria phage A (NC_001416.1) in addition to all chromosomes of the mm9 assembly (NCBI

37). Mappings for all datasets generated from the same library were merged, and duplicates removed

Hohk: g AT skIT RN [ X 420K i 151 5 (201203) L% 021-58955370



1
) LBHRENEATRAS EEHBAOE PRAXER
sk 800-820-5086 Ptlt: www.shbio.com

via the Bismark deduplication tool (deduplicate bismark alignment output.pl). Mapped reads were
then separated by genome (mm9 or phage A) and by source strand (plus or minus). The first four and
last one base of each read2 in all read pairs was clipped due to positional methylation bias, and any
redundant mapped bases due to overlapping mates from the same read pair were trimmed to avoid
bias in quantification of methylation status. Finally, the alignments for multiple libraries from the
same animal were merged. Read pairs mapped to phage A were used as a QC assessment to confirm
that the observed bisulfite conversion rate was >99%. Read pairs mapped to the mm9 reference

genome were used for downstream analysis
DMR detection
Using the DSS R package v2.15.0, DMCs were identified by DSS with the callDML function

(default parameters), and DMRs were identified with the callDMR function (all other parameters
default). DMC and DMR calls were also made via Metilene v.0.2-6 (all other parameters default),
with a p value threshold of 0.05 and mean methylation difference of 0.2 for DMCs, with a p value
threshold of 0.05 and mean methylation difference of 0.1 for DMRs. All DMR calls from both
tools were subject to additional filters, as described below. DMRs were required to contain at least 3

validated CpG sites and have a minimum length for S0bp .
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