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POLD2 Affects Genomic Stability and Epigenetic Regulation in Arabidopsis
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Supplementary Figure S1. Diagrams of hda6-11, ubp26-5, rfc1-4, and pold2-1
mutations. The positions of exons (solid boxes), introns, and the mutation site are

shown.
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Supplementary Figure S2. Genetic analysis of pold2-1 with pold2-2.

A. pold2-2 knock out allele caused embryo lethal. Phenotype of a heterozygote
pold2-2 silique; about one-quarter of the heterozygote pold2-2 seeds were embryo
lethal.

B. pold2-1 and pold2-2 are allelic. Phenotype of the wild type, pold2-1, and F1 of
pold2-1x pold2-2-/+.

C. The mutated cDNA caused by pold2-1 is partially functional. Phenotype of
heterozygote pold2-2 and homozygote pold2-2 transformed with mutated pold2-1

cDNA (the 6-bp deletion transcript).
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pPOLD2:POLD2-GFP Bright Overlay

Supplementary Figure S3. POLD?2 is a nuclear protein and is ubiquitously expressed.
A. Expression pattern of ProPOLD2:GUS GUS staining in transgenic plants at
different stages and carrying ProPOLD2:GUS

B. Subcellular localization of POLD2—-GFP fusion protein. The POLD2-GFP signal
in 3-day-old seedlings of T2 progeny was imaged with a confocal laser scanning

microscope; bar = 7.5 um (upper) and 50 pm (lower).
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Supplementary Figure S4. ChIP-qPCR in rfcl-4, ubp26-5 and hda6-11 samples.
A. ChIP-PCR to check H3K27me3 level among samples isolated from the same
screening. The H3K27me3 level on the NPTIIl was decreased in pold2-1, rfcl-4,

ubp26-5 and hda6-11 mutants. UBI was a control with lower H3K27me3.

B. ChIP-PCR to check H3K4me3 level among samples isolated from the same
screening. Comparing to the wild type, H3K4me3 level was decreased in the dms3-4
mutant but partially restored by pold2-1, rfcl-4, and ubp26-5 mutant. HDA6 mutation
greatly increased H3K4me3 on the NPTII locus. UBI harboring H3K4me3 was used

as a control.
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Supplementary Figure S5. Validation of ChIP-seq data.

A. Overlap of histone modification genes identified in this study and in previous studies. Venn diagram
of H3K27me3 peaks (left), H3K4me3 peaks (middle), and H3K9me2 peaks (right) in the wild type
(C24) in this study demonstrate substantial overlap with previous data from Zhang et al. (1), Lu et al.

(2), and Luo et al.(3).

B. Snapshot of selected ChIP-seq data. IGV views of selected reads density (RPKM) of H3K27me3,
H3K4me3, H3K9me2, H3, and Input from ChIP-seq data in the wild type (WT) and the pold2-1 mutant.

Blue boxes indicate transposon element (TE) regions harbor H3K9me?2. Yellow boxes indicate genes

with H3K27me3 modification. Red boxes indicate genes that harbor H3K4me3 modification.
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Supplementary Figure S6. Epigenetic profile of bivalent genes affected by

pold2-1 mutant.

A. Altered histone modification profiles of 107 bivalent genes affected by pold2-1. Genes

were aligned from the transcriptional start sites (TSS) to the transcriptional termination sites

(TTS) and divided into 60 bins. The 2,000-bp (2-kb) regions either upstream of TSS or

downstream TTS were also included and divided into 20 bins respectively. Histone

modification levels of each bin are plotted. POLD2 mutation results a decrease in H3K27me3

and an increase in H3K4me3 among these 107 bivalent genes.

Epigenetic profile of all bivalent genes (B), all H3K27me3 genes (C), and all H3K4me3
genes (D) was drawn between the wild type (WT) and the pold2-1 mutant. The level of

H3K4me3 and H3K27me3 of these three classes was comparable between WT and pold2-1

mutant.
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Supplemental Figure S7. Western blot to check global H3K27me3 and H3K4me3 in the
pold2-1 mutant.

Total protein was extracted using 3 X SDS extraction buffer (180 mM Tris-HCI pH 6.8, 6%
SDS, 30% glycerol, and 15% 2-mercaptoethanol). Proteins were run on a 12% SDS-PAGE
for Western blot. Antibodies used were as followed: Anti-H3K27me3 (Ab6002, Abcam,
1:2500 dilution), Anti-H3K4me3 (ab8580, Abcam, 1:5000), Anti-H3 (ab1791, Abcam,

1:5000). Two independent experiments were carried out, each with two biological replicates.
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