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In this file, we show an example of using EpiDISH web toolkit with example data. Using the
example data which we provide, you could replicate the results shown in this file.

Data preparation
Download example beta value matrix
On the Data preparation page, we first download the example beta value matrix. Click the
text here as red circled in the following figure. You shall download a file named
ExampleBeta.txt.

Fig 1. Download the example beta value matrix

Check beta value matrix
Next, upload the file you just downloaded. The page will automatically update, and you will
see a preview of the matrix you just uploaded as shown below. The number of CpGs and
samples will show up above the data table.

Fig 2. Beta value matrix uploaded

Upload and check POI
Similarly, you can download and upload example phenotype of interest (POI) file. The
number of samples in POI file should match the number of samples in beta value matrix (an
error message will show up if not matched).

Fig 3. POI preview

Upload and check covariates matrix
The downloading and uploading of covariate matrix are pretty much identical to the
previous steps. The covariates matrix will only be used in CellDMC to adjust other known
confounding factors. In this example setting, we do not use the covariate matrix. But
similarly, you could use the example covariates matrix file if they have problem with file
formating.

Infer CT fraction
Conduct inference
Next, we move to Infer CT fraction page. After selecting the reference, cell-types,
deconvolution method, and corresponding parameters, you should click Run button as red
circled in Fig 4. On the right side of the page, you will see a data table, showing inferred
cell-type fractions.

Fig 4. CT fraction inference

Generate CT fraction boxplot
After the last step, you will find options to generate boxplot magically appear below the
Run button. You can brush points on the boxplot, and their sample names and fractions will
be shown in the data table below.

Fig 5. CT fraction boxplot

You can also generate the CT fraction boxplot with samples grouped by POI (not shown).

Run CellDMC
Get DMCT inference
Finally, we can identify differentially methylated cytosines in each individual cell-type. On
Run CellDMC page, click Run button. The results of DMCT predictions will appear on the
right side. In the table, for DMC, 1 denotes DMC, and 0 denotes non-DMC; for each cell-type,
1(-1) denotes hyper(hypo)-DMCT, and 0 denotes non-DMCT.

Fig 6. DMCT inference
We then check the DMCT inference in this example case. We could let the table show 10
entries each table page. In this example, the top 10 CpGs are only hypermethylated in
epithelial cells as shown Fig 7.

Fig 7. Epithelial hyper-DMCTs
On the second DMCT table page, we see that these 10 CpGs are only hypomethlated in
epithelial compartment, as shown in Fig 8.

Fig 8. Epithelial hypo-DMCTs
On the third DMCT table page, these 10 CpGs are hypermethylated in both of epithelail cells
and fibroblasts (Fig 9).

Fig 9. Hyper-DMCTs in Epi and Fib

Using Illumina BeadArray annotation
By checking the orange circled box in Fig 10, annotations will be merged into the DMCT
inference table. And you can search the DMCT table (red circle in Fig 10). In this example,
we input SEPT9, the table will automatically filter all CpGs mapped to the gene SEPT9.

Fig 10. DMCT annotation search

Get coefficients for each CT
By checking the orange circled box, you will get coefficients for each CT. In the table,
Estimate denotes the estimated DNAm changes of a CpG in a cell-type (Fig 11).

Fig 11. Coefficients for each CT

