Detect differentially methylated CpG islands

The approach described in previous sections relies on ANOVA to detect differentially methylated CpG sites and takes individual sites as a starting point for
interpretation. Since ANOVA compares M values at each site independently, this strategy is robust to type l/type Il probe bias.

An alternative could be to first summarize all the probes belonging to a CpG island region (i.e. island, N-shore, N-shelf, S-shore, S-shelf) and then use
ANOVA to compare regions across the groups. Since the summarization will include both type | and type Il probes, you may want to split the analysis in
two branches and analyze type | and type Il probes independently. To do this, we need to annotate each probe as type | or type II.

® Select the mvalue spreadsheet
® Select Transform from the main toolbar
® Select Create Transposed Spreadsheet... from the Transform drop-down menu (Figure 1)
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Figure 1. Creating a transposed spreadsheet

® Select Sample ID for Column: and numeric for Data Type:
® Select OK

A new temporary spreadsheet will be created with a row for each probe and columns for each sample.

® Right-click on column 1. /D to bring up the pop-up menu

® Select Insert Annotation

® Select Add as categorical

® Select Infinium_Design_Type and UCSC_CpG_lIslands_Name from the Column Configuration options (Figure 2)
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Figure 2. Adding Infinium design type and CpG island annotations

® Select OK to add the Inifinium design type and UCSC CpG island name as categorical columns on the spreadsheet

Now, we can use the interactive filter to create separate spreadsheets for type | and type Il probes.

Select ( ) to launch the interactive filter

Select 2. Infinium_Design_Type from the drop-down menu if not selected by default
Left-click the type | column to exclude it

Right-click the temporary spreadsheet in the spreadsheet tree to bring up the pop-up dialog
Select Clone... (Figure 3)

Copyright © 2018 by Partek Incorporated. All Rights Reserved. Reproduction of this material without express written consent from Partek
Incorporated is strictly prohibited.



File Edit Transform View Stat

RB~EHE

= 1 (Methylation Tutorial)
= mvalue (Methylation Tutarial_n
ANOVA-2way (ANOVAResu
LCLs_vs_B_cells {LCLs vs. B ¢

=l lels_vs_b_cells_cpg_islands (

= gene-list (gene-list.txt)
1(GO-Enrichment.b/
11 (Pathway-Enrichr|

Info...
Properties...
Close...

%]

Filter

‘:9 Partek Genomics Suite - 2 (Methylation Tutorial_mvalue_transpose *)

Tools Window Custom  Help

Save As...

m] Co\umn‘z. Infinium_Design_Type ~ ‘ <>l H »
|
Current Selection cgd7881041 -~
1 2. B 4, 5, 5 7. 3,
D Infinium Design|UCSC_CpG IdiaGSM2452106 2 GSM2452107 2 GSM2452108 2 |G5M2452109 2|GSM2452110 2
“Type nds Name (00483200025 RO0483200021 R 00433200021 RO0483200025 R 00483200025
4c01 0101 02001 6C01 RO7CO1
it |chr19:5237294- 3.87705 3.54309 4.09402 444028 3.94959
P o chr 1:6844313-6 3.91045 388512 4.04818 3.83101 405214
74T chr2: 19829804 4,33916 426331 434843 4.25588 436007
2 om Ichr 14:3358 108% 4.28362 -4.12952 413717 426489 -4.11082
k2 @ T 432452 4.37476 4.20049 4.32887
> n |chre: 15244877- -4.26049 -3.65329 404391 3.99152 -4.32209
o T s 483514 481975 492123 485547
s o 11729 1.18209 0.958895 127574 1.2645
3, n |chr 16:2521086- 264724 3.51785 3.38513 2.70609 3.00534
10, n T 1.2193 0.901638 0.582222 10348
1. o 0691399 1.28085 1.43729 0.927938 0912946
12 o 341818 3.28173 3.70487 3.58951 365894
13, o 4.27851 3.40747 4.18825 4.2146 3.69007
14, n |chr30:17296 125 1, 15546 1.07433 1.59974 2.00537 1.14507
15, n T s -1.84245 20929 278493 -2.5534
16, cglsemeos o 419721 451625 4.05424 4.00055 435215
Rows: 705986 Columns: 19 ¢ N ™

Workflows ‘Matﬁylaﬁon

<& Analysi:  ScatterPlo Box & Whisker:  Histogram  Hierarchical Clustering  Chromosome View  Gene Ontology Browser (1/mvalue/lcls vs_b_cells cpg islands/gene-list/1 /lllumina BeadArray Methylation

shh=+E Q7 0

™~ Import
Import llumina Methylation Data
Add Sample Attributes
View Sample Information

~ QAIQC
PCA Scatter Plot
Sample Box & Whiskers Chart
Sample Histogram

™ Analysis
Detect Differential Methylation
View Sources of Variation
Create Marker List
Classify Regions by Gene Section
Find Overlapping Genes

™ Visualization
Cluster Based on Significant Genes
Chromosome View

™~ Biological Interpretation
Gene Set Analysis
Pathway Analysis

NANANAS ASAY

AS

ASAY

Figure 3. Creating a probe list with only Infinium type Il probes

Select OK

Name the new spreadsheet female_only_typell_probes

The temporary spreadsheet is no longer needed so we can close it.

Save the created spreadsheet, we chose the file name female_only _typell_probes
Repeat process to create a spreadsheet for type | probes

® Close the temporary spreadsheet by selecting it in the file tree and selecting ( E’ )

We can use these spreadsheets to generate lists of M values at CpG island regions

® Select spreadsheet female_only_typell_probes
® Select Stat from the main toolbar
® Select Column Statistics... under Descriptive (Figure 4)
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Figure 4. Selecting column statistics

® Add Mean to the Selected Measure(s) panel

® Select Group By and set it to 3. UCSC_CpG_lIslands_Name (Figure 5)
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Figure 5. Configuring column statistics

® Select OK

The new temporary spreadsheet has one CpG island region per row (Figure 6), samples on columns, and the values in the cells represent the mean of M
values of all the CpG probes in the region.
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Figure 6. New spreadsheet with average M values for probes at each CpG island,; probes not at CpG islands are collected into the first row "- Mean"

9

Note the first row, with label “— Mean". It corresponds to all the probes that map outside of UCSC CpG islands. As it is not needed for the downstream
analysis, we will remove it.

® Right-click on the row header for Mean
® Select Delete to remove the row

The final step is to transpose the data back to its original orientation.

® Select Transform from the main toolbar

® Select Create Transposed Spreadsheet... from the Transform drop-down menu
® Select 2. Level for Column: and numeric for Data Type:

® Select OK

The layout of the new transposed spreadsheet is as follows: one sample per row with CpG island regions on columns; cell entries correspond to mean
methylation status of the region (Figure 7). The column with a blank value for the column header is the average of all probes not associated with CpG
island regions. You can delete this column if you like.
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Figure 7. Spreadsheet with average M values of probes in each CpG island for each sample

® Right-click the transposed spreadsheet, 2_transpose
Select Save as... from the pop-up menu
®* Name it mvalues_typell_probes_CpG_islands

® Close the source temporary spreadsheet by selecting it in the spreadsheet tree and selecting ( B )

The mvalues_typell_probes_CpG_islands spreadsheet can be used as a starting point for ANOVA and other analyses. You can also repeat the steps

above to create an equivalent spreadsheet for type | probes.

« Perform gene set and pathway analysis Optional: Add UCSC CpG island annotations »

Additional Assistance

If you need additional assistance, please visit our support page to submit a help ticket or find phone numbers for regional support.
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