[bookmark: _GoBack]Bioinformatics analysis and integration of all data set into a model
For each next generation sequencing analysis, we are doing the following: quality check and cleaning of the reads with FastQC (1) and cutadapt (2) programs followed by alignment of the reads to TAIR 10 genome (https://www.arabidopsis.org/download/index-auto.jsp?dir=%2Fdownload_files%2FGenes%2FTAIR10_genome_release ) 
using TopHat2 (3) and Bowtie2 (4) for RNA-seq and edgeR (5) and/or DEseq2 (6) packages in R program for ChIP-seq.
 Peak calling of ChIP-seq data are done using MACS2 (7) program and association of peaks to genes are done with BEDTools program (8).  Peak pattern are analyzed using deeptools 2.0 program (9). Statistically significant changes in peak pattern between the genotypes are analyzed using the edgeR package algorithm. 
For visualization of the data we are using IGV (10).

For mRNA-seq:
To obtain a broad view on the differences between the transcripts profiles of leaves and calli, a Principal Component Analysis (PCA) is conducted 
For example when we compered callus and Leaves mRNA-seq in three replicates preforming the PCA samples profiles could be clearly distinguished
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To do Gene Ontology analysis we are using the BiNGO application on Cytoscape platform (11)




Constructing a model for epigenetics marks regulating transcriptional states.
Following the bioinformatics analysis we are generating tables with list of genes according to the questions that we are asking. Then we merged the data and extract the information we need.
For example we would like to know what genes harbor the H3K27me3 marks and are not expressed in WT callus, but in the emf2 mutant callus acquire H3K4me3 and are expressed.  For this set of genes there might be a competition between the PRC2 and the TrxG complexes on the binding site or that the marks itself can prevent the TrxG from setting the H3K4me3 mark.
We are making the following lists: 
1. All genes marked by H3K27me3 in WT callus
2. All silenced genes in WT callus
3. All the expressed genes in the emf2 mutant callus
4. All the genes marked with H3K4me3 in the emf2 mutant callus

Then we combine table 1 and 2 and extract the genes appeared in both: having the mark and are silenced
Next we combine table 3 and 4 and extract the genes appeared in both: having the mark and are expressed
Next we combine the two lists to extract the genes that in WT are marked by H3K27me3 and silenced and in the emf2 are marked by H3K4me3 and are expressed
As soon as we will have the genome wide binding sits for EMF2 in WT callus and in the TrxG triple mutant callus as well as the binding sites for the TrxGs in WT and in the emf2 mutant we can conclude on the competition and the interaction between the two  complexes and between the complexes and the opposing marks.
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