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Abstract
Histone H3 lysine 4 trimethylation (H3K4me3) is well known to occur in the promoter region of genes for transcription activation. However, when investigating the H3K4me3 profiles in the mouse cerebrum and testis, we discovered that H3K4me3 also has a significant enrichment at the 3′ end of actively transcribed (sense) genes, named as 3′-H3K4me3. 3′-H3K4me3 is associated with ~15% of protein-coding genes in both tissues. Therefore, we speculate that these 3′-H3K4me3-marked regions may serve as potential promoters for antisense transcription and 3′-H3K4me3 appear to be a universal epigenetic feature in eukaryotes. Our results provide a novel insight into the epigenetic roles of H3K4me3 and the regulatory mechanism of antisense transcription.
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Sample:
Introduction
The membrane-associated calcium transporter proteins are essential to maintain calcium homeostasis under normal physiological conditions and provide tolerance against various stresses. There are three major classes of calcium transporter proteins: channels, ATPases (pumps) and exchangers [1−6]. Members of these transporter proteins may differ in their cellular and tissue distribution and regulation by other signaling pathways [7,8]. 
The spatial and temporal regulation of calcium concentration in plant cells depends on the coordinated activities of channels and active transporters located on different organelles and membranes [9].
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Results
The 3′ end enrichment of H3K4me3 intervals
We aligned ChIP-seq reads to the 3′ end of these genes and observed that there is a considerable increase of H3K4me3 density around the 3′ end of 3′-H3K4me3-marked genes (Figure 1). The result of read profiling suggested that modified histones are concentrated both upstream and downstream of transcriptional termination sites (TTS), peaking at ~1 kb upstream of TTS. 
Correlation of H3K4me3 and antisense transcription
In the two mouse tissues examined, we identified 2,519 genes in total associated with 3′-H3K4me3, of which 31% (785 genes) are shared by both tissues while the remaining is specific to either cerebrum or testis (Figure 2A). The majority of the 785 shared genes are primarily involved in the regulation of transcription, metabolic processes and biosynthesis, which are all essential cellular functions (Table 1). In contrast, the tissue-specific genes are related to development. For example, 689 genes that show 3′-H3K4me3 in cerebrum only are associated with cerebrum-specific expression (Table S1).
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Samples: 
Figure legends
Figure 1  Comparison of genes with 3′-H3K4me3 between mouse cerebrum and testis 
A. Numbers of tissue-specific genes modified with 3′-H3K4me3 and genes shared by both cerebrum and testis. There are 785 genes commonly modified in both tissues, 689 uniquely-modified genes in the cerebrum, and 1,045 uniquely-modified genes in the testis. B. The Wnt1 and Stox1 genes, as examples, show tissue-specific 3′ H3K4me3. We examined the densities of H3K4me3 (red) and pan-H3 (green) for both genes.
Figure 2  H3K4me3 and H3K27me3 modifications around TSS 
Profiles of H3K4me3 modifications across the TSS were shown for high, medium, low, ambiguous, and silent expression genes in cerebrum (A) and testis (B). Profiles of H3K27me3 modifications across the TSS were shown for high, medium, low, ambiguous, and silent expression genes in cerebrum (C) and testis (D).
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Table 1  Pathway classification of genes based on KEGG analysis
Supplementary material
[Insert supplementary material legend here]
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Sample:
Table 1  Pathway classification of genes based on KEGG analysis
Category
Mapped contigs
Singletons
Total
%
Metabolism
114
109
230
28.01
Human diseases
68
75
143
17.41
Note: Percentage of enriched pathways in buffalo muscle tissue was calculated after analysis with KEGG pathway. 
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