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I. RNAome is understood as genomewide profiling of functional RNA population expressed in a
cell / tissue.

II. Functional RNA population include mRNA, miRNA, siRNA, LnCRNA, enhancer RNAs, anti-sense
RNA etc

What is RNAome

Applications of RNAome in cancer research

I. Diagnostics

II. Transcriptional and Post Transcriptional gene regulation of cancer establishment

III.Gene Regulatory Networks Underlying cancer progression



Deep Sequencing Applications for profiling RNAome

Total RNA (Without Column Clean Up)

Deep Sequencing of Small RNA Population Deep Sequencing of Long RNA Population

Expression Profiling and Analysis

Integrome Analysis for Transcriptional and Post Transcriptional Gene Regulation

Gene Regulatory Network Modelling



Critical metrics representative of a largely TRUE RNAOme - using sequence reads from Illumina 

Platform

1. Homogeneity / Heterogeneity in libraries for sequencing

2. SD (Standard Deviation) in the total number of HQ reads in libraries to be merged for building transcriptome

3. Total RNA Quality and Purity

4. Total number of full length transcripts detected 

5. Percentage of reads mapping to reference genome

6. Recovery of conserved, widely expressed genes

7. Percentage of Splice variants / modified transcripts

8. Total number of novel transcripts expressed

9. Coverage vs Depth criteria

10. Percentage of novel transcripts / fusion transcripts



Preparing for a Total RNAome Profiling using Illumina Platform

Considerations for RNA Quality

1. Total RNA (without column purification)

2. 2-3 microgram (if there is no dearth for cells )

3. 20-50 nanogram (if very few cells are only available

– Alternative linear amplification protocol)

4. 50 ng/ul for option 2 and 5ng/ul for option 3

5. RNA in RNAse free water / Ethanol Precipitation for

4deg shipping

6. Agilent 2100 Bioanalyzer QC of Total RNA using

NanoChip (Option 2) or PicoChip (Option 3)



Sequencing Library preparation for a complete RNAOme Profiling using Illumina Platform

1. Libraries prepared using Illumina
Recommended TrueSeq Protocol

2. 100bp + reads mandate for long
RNA sequencing

3. 36bp - 50bp reads for small RNA
sequencing

4. Paired end sequencing module is
preferred for long RNA sequencing

5. Upto 24 samples can be
multiplexed in HiSEQ platform

6. Minimum of 20-30 million reads
required for optimal coverage and
depth of transcriptome (Large /
Small)

7. Coverage is indicative of number of
transcripts profiled

8. Depth is indicative of sensitivity in
copy number detection



Typical results from long RNA profiling

1. Full Length mRNAs

2. Known Splice Variants 

3. Novel Modifications in mRNAs

4. Known Fusion Transcripts

5. Novel Fusion Transcripts

6. Long Non-coding RNAs

7. Precursor miRNAs

8. Novel Transcripts (Arising from known non-protein coding regions)

Differentially 
Expressed 
Transcripts Splicesome

Analysis

Tumor Specific 
Transcript 
Expression



Typical results from small RNA profiling

1. Known miRNAs

2. Novel miRNAs

3. Novel Modifications in mRNAs

4. Known siRNAs

5. piRNAs

6. SnoRNAs

Differentially 
Expressed 

miRNAs Anti-sense 
RNA Analysis

Tumor Specific 
miRNA

Expression



Case Study – RNAOme Profiling of Retinoblastoma



Case Study – RNAOme Profiling of Retinoblastoma



Case Study – RNAOme Profiling of Retinoblastoma



Case Study – RNAOme Profiling of Sarcoma



Case Study – RNAOme Profiling of Oral Squamous Cell Carcinoma



Discussion..

1. Illumina is the widely used sequencing platform for whole transcriptome studies. 

2. With hundreds of whole transcriptome published with majority using Illumina sequencing platform, the integrity and 

resolution of the transcriptome remain un-addressed. 

3. The choice of the platform, aligner and sample size and study design largely determines the sensitivity and specificity of the 

resolved transcriptome. 

4. The most important step in RNA-seq analysis is alignment of generated short reads into full-length transcripts.

5. Depending on the choice of the aligner it is very critical to identify and profile both known and novel transcripts for integrated 

analysis of the transcriptome.



BIONIVID Promise !

 Bionivids proprietary pipelines for comprehensive integrative analysis of long and small RNA transcriptome today can be 

considered as ONE OF THE BEST in providing LARGELY TRUE POSITIVE Integrated analysis of RNAome analysis and for 

various downstream validation purposes

 Bionivid’s Properitory Downstream Analysis pipelines that includes BRIDGEISLAND SOFTWARE, NETWORK MAKER, 

GENE MATRIX, GO MATRIX, PATHWAY MATRIX and CROSSCORREL algorithms ENSURE every project goes through a 

perfect downstream FUNCTIONAL GENOMICS analysis WITHOUT COMPROMISE on Sensitivity, Specificity, Annotation 

and Interpretation for a comprehensive RNAome experiments.
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