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RNA-Seq Process
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RNA Sample Prep.(Qiagen’s Rneasy FFPE)

o 9

RNeasy FFPE Procedure

FFPE tissue sections

Remove paraffin

proteinase K
digestion followed
by heat treatment

Remove genomic
DNA with gDNA
Eliminator column

Genomic DNA

A1t — formalin

efeleh &

FFPE samplesoﬂﬁ S ESEeI
crosslinking=
High RNA yields — efficient release of RNA without
compromising RNA integrity

2 M2 8 — 2F 702 HE=CHo| RNAS

e m2EZ

MAHot= &

Bind total RNA
to RNeasy MinElute
column

Wash

Elute
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RNA Quality Control
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RiboGone™ rRNA removadl
& SMARTer cDNA synthesis 09

r r N ) ' )
Begin with Incubate Add provided Purify Proceed to
total RNA with RiboGone enzymes and rRNA-depleted cDNA synthesis

of any quality Hyb Buffer buffer, and RNA with using SMART™
incubate SPRI beads N6 technology

\ o / J . /

Figure 1. Workflow for RiboGone rRNA depletion. This kit is designed for use with low input samples
containing 10-100 ng of total RNA, and works with full-length or degraded RNA. Samples processed

using the RiboGone kit are ready for cDNA synthesis with any random-primed SMARTer RNA-Seq kit,
including the SMARTer Stranded RNA-Seq Kit, SMARTer Universal Low Input RNA Kit for Sequencing,

and SMARTer Universal Low Input RNA Library Prep Kit.

Begin with Deplete rRNA Synthesize Amplify cDNA Remove Library prep-
total RNA using RiboGone - first-strand by PCR SMART aration using a
of any quality Mammalian, cDNA using adapters platform-specific
or enrich SMART N6 kit
polyA* RNA technology

Day one Day two

Figure 3. Workflow for random-primed cDNA synthesis with SMARTer Universal Low Input RNA kits. SMARTer Universal cDNA
synthesis is random-primed, which makes it ideal for use with compromised mammalian RNA samples, e.g. RNA from FFPE tissue.
Ribosomal RNA must be removed with RiboGone - Mammalian prior to SMARTer Universal cDNA synthesis.

www.e-biogen.com NGS & Microarray



RiboGone™ rRNA removal
& SMARTer cDNA synthesis o9

Total RNA
AR WA AP rRNA
wonnor
wanamans T MRNA
I A
AR
AddTotal RNA
Hyb Buffer
e~z b ~-gant
RiboGone
e T gligos
Add RNase H
Add DNase
Clean up
enzymes
Y
R ST
NS A~ A
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Forward PCR
mRNA Primer HT
5" VAAVAVAAAAVAVVAAAAAAA 3' — % 5' VAAAAAAAAAAMAAAAAA
‘#}zﬁm " 6 = Yk
o SMART - —
Stranded Stranded Reverse PCR
Oligo N6 Primer primer HT
Amplify
First-strand cDNA by PCR
synthesis with I!Iumlna
and tailing Indexing
by RT Primer Set
Y
RNA-Seq
x Y Read 1> library
“ < Read 2

Two configurations:

Low Input (10 ng—100 ng) = RiboGone - Mammalian + SMARTer
Stranded Total RNA Sample Prep

High Input (100 ng—1 mg) = SMARTer Stranded Total RNA
Sample Prep Kit - HI

NGS & Microarray



Summary for SMARTer Kit Using 000

High quality RNA-seq data from FFPE samples
rBNA  wito

Unknown 6o, o The library was sequenced on an lllumina MiSeq® instrument with ~6M

o% ° 1 x 50 bp paired end reads. rRNA reads were reduced to 0.6% of total reads,
and 16,463 genes were identified. The number of reads that mapped to introns,
exons, intergenic regions, rRNA, mitochondrial RNA, and unknown sources
are shown as percentages of the total reads (Figure 4).

Intergenic
10%

Figure 4. RiboGone treatment and random-primed SMARTer cDNA synthesis preserve
transcriptome data while eliminating rRNA. Total RNA was extracted, cleared of rRNA,
converted to cDNA and prepared for llllumina sequencing as described above. The cDNA
was sequenced on an lllumina MiSeq Platform with 1 x 50 bp reads, and the reads were
trimmed by CLC Genomics Workbench and mapped to rRNA, the mitochondrial genome,
and the human genome with RefSeq masking using CLC (% reads indicated). 16,463 genes
were identified with an RPKM (reads per kilobase of exon per million of reads) of at least 0.1.
The number of reads that map to introns or exons is a percentage of the total reads.

Summary

Random priming extends the applicability of transcriptome analysis to include samples which contain non-
polyadenylated and/or compromised input RNA. However, in order to maximize RNA-Seq data quality and quantity,
random primed RNA-Seq kits must be paired with rRNA removal methods. The RiboGone - Mammalian kit specifically
removes 55, 5.8S, 18S, and 28S rRNA sequences (as well as 725 mitochondrial rRNA sequences) from human,
mouse, or rat total RNA. In this study, 16,463 genes were identified with an RPKM > 0.1, while rRNA and mtRNA
reads were reduced to <1% and ~2% of the RNA-Seq library reads, respectively (Figure 4). These data indicate that
SMARTer random-primed cDNA synthesis paired with RiboGone rRNA depletion yields high-value RNA-Seq data,
even from challenging samples such as small quantities of FFPE tissue.
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I Sequencing S

High-Quality Output (Gb)

Run Format Read Length

/lane /FlowCell

. 1 x 50bp - 7.5 Gb 135-150 Gb
Single End ~150 million/lane
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, 2 x 50bp - 15 Gb 270-300 Gb
Paired End ~300 million/lane

2 x 100bp 30 Gb 540-600 Gb
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Work Flow of Data Analysis 09

Summary and Visualization
ExXDEGA, DAVID, GSEA

RNA abundance
Expression Analysis Differential Expression
EdgeR / Cufflinks

Mapping
Genome Mapping
TopHat

v

Quality Control Reports
Data

Preprocessing

Other Data Analysis Tools for Data Processing, Mining, Visualization : MISO, Quick GO, ClueGO, CytoScape,

DAVID, GSEA, UCSC Genome, IGV, IPA, Others

www.e-biogen.com 11 NGS & Microarray



I Sequencing Data QC PR

FastQ MY QA 1t position] based| Hf?t quality Y FH2 HO 5

Summary

@Basic Statistics
@Per base sequence guality

@Per tile sequence quality

@Per sequence quality scores

@Per base sequence content

’L\_____::’Per sequence GC content

@Per base N content

@Sequence Length Distribution

@Sequence Duplication Levels

@Overrepresented seguences
@Ada ter Content

@Kmer Content

@rer base sequence quality

40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10

L L= = x

Quality scores across all bases (Sanger f lllumina 1.9 encoding)

RIRININ IR R NN RINN

i

[

123456789 1415 22-23 30-31 38-39 46-47 54-55 62-63 70-71 78-79 86-837 94-95
Position in read (bp)



Mapped ' - -w
sequenced B =
reads :
Genome -—‘ r‘_' -—s ..

Reference
annotation

\
Faux

reads

.

Assembly

Merge and
filter

Reference annotation
based transcript assembly

www.e-biogen.com NGS & Microarray



Data Analysis — IGV
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Data Analysis — ExXDEGA 09

EXDEGA : Excel based Differentially Expressed Gene Analysis tool
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Data Analysis — ExXDEGA 09
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Data Analysis — ExXDEGA
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Data Analysis — ExXDEGA @9
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Additional Data Analysis

GO & Pathway
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Data Analysis — Clustering

Principal Component Analysis (PCA)

Hierarchical Clustering (HCL)
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Data Analysis — Networks
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Data Analysis — Exon skipping 060

Mat Methods. 2010 Dec;7(12):1009-15. doi: 13.1038/nmeth_1528. Epub 2010 Mow 7.
Analysis and design of RNA sequencing experiments for identifying isoform regulation.
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Data Mining & Visualization
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Table 2

Most highly represented KEGG classifications in up- and down-regulated transcripts.

Up-regulated gene (1300)
(588)

Down-regulated genes

Classification # %

Classification # % 2.4
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Paper Support
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CeO

Gene Expression Omnibus

GEO Publications FAQ

NCEBI = GEO

Gene Expression Omnibus: 3 public functional genomics data repository supporting MIAME
submissions. Array- and sequence-based data are accepted. Tools are provided to help Ly
download experiments and curated gene expression profiles. More information » 11 |ES-rep1

GEO navigation
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6 |contributor h John A Smith
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9 |# The corresponding example matrix table is included in the next worksheet.

Sample name title

| Datasets || |l

% Gene profiles || |M
I }

Circulation =

SOUH ML OF THE AMENRICAR FEANT A SSOCLUATIO N

Lun&TErnI.ﬁurI: of Sildenafil in a R:tHud:I:L{.'lrm Mitral Regurgitag

Learn 4 Gene Expression Profiles are Altered in Human

Control Embyronic Stem Cell Replicate 1
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Public Y5 | TFE Srepi Triple-Fusion Transfected Embryonic Stem Cells Replicate 1
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N-cadherin Determines Individual Variations in

the Therapeutic Efficacy of Human Umbilical Cord

Blood-derived Mesenchymal Stem Cells in a Rat
Model of Myocardial Infarction

Eun Ju Lee!, Eue-Keun Choi', Soo Kyoung Kang', Gi-Hwan Kim', Ju Young Park’, Hyun-Jae Kang'-,

Sae-Won Lee!, Keum-Hyun Kim', Jin Sook Kwon?, Ki Hong Lee#, Youngkeun Ahn*, Ho-Jae Lee!,
Hyun-Jai Cho'?, Soo Jin Choi®, Won Il Oh®, Young-Bae Park'? and Hyo-Soo Kim'#¢

Hepatology Research 2011; 41: 170-183 doi: 10.1111/j.1872-034X.2010.007

Original Article

Expression profiles of miRNAs in human embryonic stem
cells during hepatocyte differentiation
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