BTEP Data Integration Workshop Anand S. Merchant, CCBR

Integration of miR and gene expression data using Partek MicroRNA Expression workflow

1] Importing the zipped project file should open up the screen below -

Partek Genomics Suite - 1 (miRNA-data)
(O[] (@[] | (1] | [bes] || [8 ‘ (@] | [@rie +] | [H Workflows MIcroRNA Expression
1 (miRNA-data) [ Current Selection [MB_miRNA_8-5-08_Brain_2ug_hyb_dex_01.CEL |41 ImicroRNA Expression (<)
1 (iRNA-ANOVAResults) . =
/ _ 1 2 3. 4 5. 6. 7. 8. o. = e
1 (miRNA_downFC2_Brain vs. Heart) lename  |Sample ID | Tissue 14g-0_st  |l4gl-1st |14gl-2_st | 14ql-3_x_st 1l4gl-4_st |1l4ql-
2 (MiRNA_upFC2_Brain vs. Heart) Brain 252707  |1.50387  0.796313 | 1.78375  |3.89785  2.462
2 (Gene-data) 3 Import samples ]
1 (Gene-ANOVAResults)
1 (Gene_upFC2_Brain vs. Heart) Add sample attributes O
2 (Gene_downFC2_Brain vs. Heart) Brain 2.38802 1.74285  0.671944  1.6283 3.67069  |2.403 s e i L
3 (A_combine_DOWNmiR_UPgene.txt) 19 it sample information
4 (AL_miROccCount_upTargetGenes.txt) Choose sample ID column ]
5 (B_combine_UPmiR_DownGene.txt) Brain 262478 (161325  |0.692814 181459  |3.58625  |2.776
6 (B1_miROccCount_DownTargetGenes.txt) 45 » Qa/Qc
13 Analysis
Heart 1.15742 1.72069 1.345 1.07323 2.22947 1.495
09 13 Visualization
Heart 137407 147772 116456 135283 258411  1.850 e Ll s disy
52
Combine microRNAs with their mRNA targets | |
Heart 1.41255 1.74636 112726  1.54448  2.62249  2.418 Find overrepresented microRNA target sets L
33
Correlate microRNA and mRNA data O
13 Biological Interpretation
I Rows: 6  Cols: 1804 ¢ ol &

2] Combining expression data for miRNA with their gene targets

Merge microRNAs with their target mRNAs
Get Targets from Spreadsheet = Get All Targets
Target Database
Database Name: TargetScan6.2 v @
microRNA Spreadsheet
Spreadsheet Name: 1/1/2 (miRNA_upFC2_Brain vs. Heart) v
Column with microRNA labels: 2. Probeset ID v hsa-miR-124_st
mRNA Spreadsheet
Spreadsheet Name: 2/1/2 (Gene_downFC2_Brain vs. Heart) v @
Column with gene symbols: 4. Gene Symbol v MYL2 @
Result file

combine.txt Browse...

OK Cancel
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3] Over-represented miRNA target set analysis

- finds miRs that target a disproportionately high number of significant genes

Find enriched target associations

Find microRNAs that target a disproportionately high number of significant mRNAs based on Fisher's
exact test. Target associations are taken from the database you specify. The required input is a list of
mRNAs of interest, such as a list of differentially expressed mRNAs. This method is based on Creighton et
al (RNA 2008. 14: 2290-2296). Optionally, you can combine the results of this analysis with other
microRNA data.

Target Database
Database Name: TargetScan6.2 v @

mRNA Spreadsheet

Spreadsheet Name: 2/1/2 (Gene_downFC2_Brain vs. Heart) v @
Column with gene symbols: 4. Gene Symbol v MYL2 @
MicroRNA Spreadsheet (Optional)
Combine enriched microRNA targets with microRNA data
Spreadsheet Name: 1/1/2 (miRNA_upFC2_Brain vs. Heart) v
Column with microRNA labels 2. Probeset ID ~ hsa-miR-124_st
Choose columns from microRNA spreadsheet to merge.

No columns from the microRNA spreadsheet are currently selected.

Result file

enrichedAssociations.txt Browse...

OK Cancel

Columns on the resultant spreadsheet on Partek

Enrichment p-value >> Fisher's exact test

Significant gene targets >> Targeted genes that show differential expression

Number of up-regulated significant targets >> Up-regulated gene targets

Number of down-regulated significant targets >> Down-regulated gene targets

Non-Significant gene targets >> Targeted genes that are not differentially expressed

Significant non-targeted genes >> Non-targeted genes that are differentially expressed.

Non-Significant non-targeted genes >> Genes that are not targeted by the microRNA and do not show significant differential expression

CCR Collaborative Bioinformatics Resource June 2, 2015



BTEP Data Integration Workshop

Anand S. Merchant, CCBR

4] Correlation between miR-gene - needs common Sample ID for look up

Correlate microRNA-mRNA data

This dialog correlates microRNA expression data with expression
data of gene targets using Pearson's and Spearman's correlation.

Target Database

Database Name:

microRNA Spreadsheet

Spreadsheet Name:

mRNA Spreadsheet

Spreadsheet Name:

Result file

correlation.txt

®
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5] Post-integration processing and filtering of combined data sheets

[a] Generating a subset of only Human miRs(spreadsheet 7a) that have significant enriched
associations

* C(lick on Spreadsheet 7 (DOWNgene_UPmiR_enrichedAssociations.txt)
* Go to Toolbar-> Filter-> Choose Spreadsheet 6 (Occurrence Count) - same miR ID

® Partek GS File Edit Transform View Stat mTools Window Custom Help

800 Filter Rows > Interactive Filter

=

DH@HEHX ‘ EQJ m]‘&‘ 5 ‘ pHH] ‘ "BTile v Filter Columns > . Clear Row Filters
¥ 1 (miRNA-data) Current Selection |bta-let-7f ;am dple To;v; fﬂ R |
¥ 1 (miRNA-ANOVAResults) 2 Qg " Oy S e RS b
1 (miRNA_downFC2_Brain vs. Heart) MicroRNA Row Filter Manager... : '
2 (miRNA_upFC2_Brain vs. Heart) Filter Rows Based on a List... }
L N Lo U TR T Icinnificar
@ Partek GS File Edit Transform View Stat Filter Tools Window Custom Help
e O O Filter Rows of Spreadsheet 7
Key column [1. MicroRNA v | of spreadsheet 7 bta-let-7a
Filter based on spreadsheet 6 (B1_miROccCount_DownTargetGenes.txt) v Key column 1. Probeset ID v | hsa-miR-124
Specify Range of Rows
() All (_)Selected () List:
. OK i | Cancel | | Apply |

[b] Generating a subset of highly correlated miRs

* Based on Pearson and Spearman’s Rank Correlation Coefficients
* Correlation values less than -0.995 or more than 0.995

* Exclude rows that do not meet this criteria

* Resultant subset of 125 miRs with high correlation

[c] Create Gene list for miRs common to both lists from [a] and [b] above

@ Partek GS File Edit Transform [R/UN Stat Filter Tools Wi

® 00 . Profiles > |
(0] ) | [ ] ] | [PJM o & Wiriskers 2
—  Star Plot...

¥ 1 (miRNA-data) t
¥ 1 (miRNA-ANOVAResults) Scatter Plot i

v 7 (DOWNgene_UPmiR_enrichedAssociations.t  Genome View

1 (miRNA_downFC2_Brain vs. Heart) Dot Plot(s) |

2 (miRNA_upFC2_Brain vs. Heart) Probability Plot >
v 2 (Gene-data) Intensity Plot |
¥ 1 (Gene-ANOVAResults) XY Plot / Barchart... '
1 (Gene_upFC2_Brain vs. Heart)
2 (Gene_downFC2_Brain vs. Heart) Genome Dot Plot |
3 (A_combine_DOWNmIiR_UPgene.txt) Cluster Genome 1
4 (A1_miROccCount_upTargetGenes.txt) Chromosome View (6.4) 1
5 (B_combine_UPmiR_DownGene.txt) Chromosome View |
6 (B1_miROccCount_DownTargetGenes.txt) Genomic Browser Wizard... |
1
1

7a (OnlyHumanMIRs_EnrichedAssociation) Karyogram View
8 (CombinedExpressionSheet_15miRs_Target MA Plot
¥ correlation (miR-Gene-correlation.txt)
corrl_1 (CommonMIRs_Correlation_EnrichedAssociations)
corrfilterset (HighCorrSet125miR-genePairs)
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Advanced |

Venn Diagram

49

R (66)

[d] Merging spreadsheets to obtain a final integrated data file

Significant_miR-gene_IntegratedDataFile.txt

Homework:

Upload the integrated data text file onto IPA and understand the enrichment profiles that are generated.

Thanks and good luck!
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