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Exome

DNA-SeqDNA

total RNA

RNA-SeqRNA mRNA-Seq
QuantSeq
3’mRNA-Seq

miRNA-Seq
Bacteria

mRNA-Seq

▪DNA Methylation
Profiling
▪Epigenome 분석
▪~ 2㎍ gDNA

▪DNA-Protein
Interactions
▪Histone modifications
▪~20㎕ IP-DNA

▪Whole Exome 
Sequencing
▪SNP, CNV, Mutation
▪~ 2㎍ gDNA

▪mRNA-Seq분석외
lncRNa분석
▪Whole Transcriptome
▪~ 2㎍ total RNA

▪Gene Expression,
Isoform, GO/Pathway
▪ Splicing, Gene Fusion
▪~ 2㎍ total RNA

▪mRNA Expression
Profiling

▪ Low Quantity & Quality 
RNA 샘플실험가능

▪ ~ 2㎍ total RNA

▪microRNAExpression 
Profiling
▪ Target Gene 분석외
▪~ 2㎍ total RNA

▪Gene Expression 
Profiling
▪GO/Pathway/Network
▪~ 2㎍ total RNA

NGS Service
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RNA-Seq Process
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• TriZol 이용 시 예상되는 RNA양 (tissue 1mg, cultured cell 1*106당)

➢ Liver and spleen, 6-10 μg

➢ Kidney, 3-4 μg

➢ Skeletal muscles and brain, 1-1.5 μg

➢ Placenta, 1-4 μg

➢ Epithelial cells (1 × 106 cultured cells), 8-15 μg

➢ Fibroblasts, (1 × 106 cultured cells) 5-7 μg

• RNA 분리
➢ Total RNA 분리는 TriZol 시약을 표준 방법으로 권하고 상용화된 키트도 가능

➢ 분리된 RNA는 Rnase free water나 DEPC DW에 녹여 냉동보관(-70도 이하)

• RNA QC
➢ Spectrophotometer : OD260/OD280값

➢ Denaturing agarose gel electrophoresis 

➢ RNA의 양(농도)와 깨짐정도 확인

• 500pg ~ 2㎍total RNA for RNA-seq

• Sample to Data : RNA QC 후 3~4 weeks

RNA Sample Preparation
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Sample µg/µl OD260/280 OD260/230 Total (µg) Ratio(28s/18s) RIN
Sample 1 0.1898 1.72 1.10 2.8475 0.0 2.3

Sample 2 0.1842 1.79 1.08 2.7629 1.9 9.8

Sample 3 0.6542 1.89 1.31 6.5419 1.8 9.5

Sample 4 0.3111 1.77 1.28 3.1108 1.8 9.6

Sample 5 0.2822 1.74 1.16 2.8223 1.8 9.8

Sample 6 0.2351 1.83 1.03 3.5264 2.1 8.9

Sample 7 0.0356 2.01 1.27 0.3560 0.6 7.7

Sample 8 0.1356 2.01 1.53 2.0340 1.7 9.2

Sample 9 0.0721 2.02 1.78 0.7210 1.8 9.8

 RIN(RNA Integrity Number) :

Agilent社에서 제공하는 software tool로 Eukaryote total RNA sample에 적용되며,

electrophoretic trace에 의해 integrity가 결정됩니다. 1~10 까지의 값을 가지며,

RIN값에 대한 다양한 결과는 http://www.chem.agilent.com/rin/_rinSearch.aspx

에서 찾아 보실 수 있습니다. 일반적인 허용기준은 RIN > 8.0 이상입니다.

RNA Quality Control

http://www.nanodrop.com/nd-1000-overview.html
http://www.chem.agilent.com/rin/_rinSearch.aspx
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✓ Highly specific poly(A) enrichment

✓ Magnetic bead-based purification

✓ Various downstream applications such as RNA-Seq

Poly(A) RNA Selection Kit
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SMARTer® Stranded RNA-Seq

➢ Superior performance : Get uniform transcriptome

coverage, high reproducibility, and high correlation across 

a broad input range (100 ng – 100 pg RNA)

➢ 99% accurate strand identification : Determine every 

transcript’s strand of origin

➢ Simplified workflow : Produce an Illumina® -ready library in 

less than 4 hours

➢ Versatile kit : Suitable for eukaryotic and prokaryotic 

samples, and for coding and noncoding RNA-Seq
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Capturing strand-specific information allows you to assign RNA-Seq reads to the correct strand of DNA.

Panel A. Non-stranded RNA-seq cannot distinguish the reads from RNA transcribed from different strands of the

same genomic sequence. Panel B. The SMARTer Stranded RNA-Seq Kit produces libraries that can be assigned to

a strand with ≥99% accuracy. Short, overlapping sequences that originate from different DNA strands are distinguished

from each other, enabling quantitative expression analysis and accurate genome annotation.

SMARTer® Stranded RNA-Seq
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Illumina HiSeq-2000/2500

Illumina NextSeq 500

Sequencing
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Summary and Visualization

Expression Analysis

Genome Mapping

Data
Preprocessing

ExDEGA, DAVID, GSEA

EdgeR / Cufflinks

TopHat

FastQC

Quality Control Reports

Mapping

RNA abundance

Differential Expression

GO/Pathway analysis

Data Mining

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

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

Work Flow of Data Analysis
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FastQ 파일 안에서 각 position의 base에 대한 quality 값의 영역을 보여 줌

Sequencing Data QC
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TopHat(Bowtie2), Bedtools, Cufflinks 
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Genome Browser - IGV
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ExDEGA

ExDEGA : Excel based Differentially Expressed Gene Analysis tool

❖ Add Another GO 기능을 통해 사용자가 원하는 GO를 자유롭게 구성할수 있습니다.
❖ Significant gene을 매우 빠르고 쉽게 데이터를 취할수 있고 그래프로 표현할수 있습니다.
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ExDEGA

❖ Pie chart를 통해 Significant gene 대상으로 BioFunction 분포를 확인하고 영역을 클릭하면 해당 up/down 유전자가 필터링됨.
❖ Bar graph를 통해 BioFucntion 별로 up/down의 분포를 확인하고 bar를 클릭하면 해당 유전자를 확인할 수 있음.
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ExDEGA
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ExDEGA
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Clustering & Classification

Hierarchical Clustering (HCL) Principal Component Analysis (PCA)

K-means clustering (KMC)
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GO & Pathway Gene Set Enrichment Network Analysis

GSEA

Additional Data Analysis

DAVID Cytoscape (ClueGO)

IPA (Option)

QuickGO

KEGG Mapper
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Gene Ontology & Pathway

Quick GO DB를 이용한 Gene Ontology 분석 KEGG DB를 이용한 Pathway 분석
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Gene Set Enrichment Analysis

DAVID tool을 이용한Functional Annotation 분석 String-db tool을 이용한 gene set분석

MSigDB기반 GSEA 분석
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Network Analysis (Cytoscape / IPA)

GO network (ClueGO)

Gene set network (Enrichment map)IPA network (Optional)

Pathway network (ClueGO)PPI(String)
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Splicing Patterns

Alternative Splicing Events

MISO (Mixture of Isoforms) : Probabilistic analysis and design 

of RNA-Seq experiments for identifying isoform regulation
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Other Analysis Support

Gene search (GeneCards)

miRNA target gene analysis (miRWalk 2.0)

Relevant diseases search (FunDO)

miRNA target gene network (CyTargetLinker)
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Data Visualization
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Paper Support
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For only Expression Profiling

QuantSeq 3’ mRNA-Seq(Lexogen)



29www.e-biogen.com NGS & Microarray

mRNA-Seq vs QuantSeq
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Expression Profiling Library 

• Normally 1/4 of sequence read is needed.

• Higher number of multiplexing is possible.

• Significantly less amount of computational 

resources are required.

• Still the question remains :

Which position of the transcripts to sequence?
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3 types of QuantSeq

• QuantSeq 3`mRNA-Seq Library prep kit

• QuantSeq 5`mRNA-Seq Library prep kit

• QuantSeq-Flex Targeted mRNA-Seq Library prep kit
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Library Generation (QuantSeq 3) 
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Data Analysis – IGV

mRNA-seq

Quant-seq
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Advantages of QuantSeq

• High number of multiplexing (up to 48 samples)

• No need for length normalization

• Easy protocol and automation-friendly

• Massive screening of diverse samples with high 

(around 6-order of magnitude) dynamic range for 

detection is possible.

• 75 or 50bp SR is enough for the data analysis.

• Significant reduction of cost

• Degraded sample could be done.

• Wide input range, from 100pg ~ 2ug of total RNA
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Validation by qRT-PCR

DEGs selection in mRNA-seq
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Referenc
e 

sequence

Test 
coverage

Control
coverage

Test.bam

Cont.ba
m

Target gene (example : MAFB)

Extract sequence

Validation by qRT-PCR

Selection of Primer region
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Extracted sequence

Validation by qRT-PCR

Primer design
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Amplification Plot Melt Curve

F
A

B
P

6
G

A
P

D
H

Validation by qRT-PCR

Gene NGS qRT-PCR

FABP6 275.71 10,742.00±

2296.91

TFF3 43.83 71.02±5.53

SPINK4 41.45 98.43±6.08

POU2AF1 24.63 1,457.37±8

4.54

RBP2 18.40 13.36±2.47

GZMH 13.45 21.92±1.53

CLCA1 12.93 283.53±52.

92

LGALS3 10.07 13.00±0.91

GZMB 9.11 0.01±0.00

LYZ 7.48 396.30±7.0

8

Fold Change
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Public DB

https://www.nature.com/sdata/policies/repositories

Scientific Data >> Recommended Data Repositories

View data repositories

Biological sciences: 

nucleic acid sequence; protein sequence; molecular & supramolecular structure; neuroscience; 

omics; taxonomy & species diversity; mathematical & modelling resources; cytometry & 

immunology; organism-focused resources

Health sciences

Chemistry & chemical biology

Earth and environmental sciences

Physics, astrophysics & astronomy

Social sciences

Generalist repositories

Other repositories

https://www.ncbi.nlm.nih.gov/geo/

Gene Expression Omnibus

GEO is a public functional genomics data repository supporting MIAME-compliant data submissions. Array-

and sequence-based data are accepted. Tools are provided to help users query and download experiments and 

curated gene expression profiles

https://www.ncbi.nlm.nih.gov/geo/
https://www.nature.com/sdata/policies/repositories#life
https://www.nature.com/sdata/policies/repositories#nuc
https://www.nature.com/sdata/policies/repositories#prot
https://www.nature.com/sdata/policies/repositories#molec
https://www.nature.com/sdata/policies/repositories#neurosci
https://www.nature.com/sdata/policies/repositories#omics
https://www.nature.com/sdata/policies/repositories#tax
https://www.nature.com/sdata/policies/repositories#models
http://www.nature.com/sdata/policies/repositories#cytometry
https://www.nature.com/sdata/policies/repositories#other-life
https://www.nature.com/sdata/policies/repositories#healthsci
https://www.nature.com/sdata/policies/repositories#chem
https://www.nature.com/sdata/policies/repositories#envgeo
https://www.nature.com/sdata/policies/repositories#physics
https://www.nature.com/sdata/policies/repositories#social
https://www.nature.com/sdata/policies/repositories#general
https://www.nature.com/sdata/policies/repositories#other
https://www.ncbi.nlm.nih.gov/geo/
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Public DB & Analysis Tools

Gene Set Enrichment Analysis
- https://david.ncifcrf.gov/

- http://software.broadinstitute.org/gsea/msigdb/index.jsp

Gene Search & ID Conversion
- https://www.ncbi.nlm.nih.gov/gene

- https://david.ncifcrf.gov/

- http://www.uniprot.org/uploadlists/

- http://www.genecards.org/

Gene Ontology & Pathway

- https://www.ebi.ac.uk/QuickGO/

- http://www.genome.jp/kegg/tool/map_pathway2.html

- http://pantherdb.org/

Genomic Data Analysis

- https://www.bioconductor.org/

- http://apps.cytoscape.org/

- mev.tm4.org/

Other web based DB & tools

- http://bioinformatics.psb.ugent.be/webtools/Venn/

- http://zmf.umm.uni-heidelberg.de/apps/zmf/mirwalk2/

- http://www.mirbase.org/

https://david.ncifcrf.gov/
http://software.broadinstitute.org/gsea/msigdb/index.jsp
https://david.ncifcrf.gov/
https://david.ncifcrf.gov/
http://www.uniprot.org/uploadlists/
http://www.genecards.org/
https://david.ncifcrf.gov/
http://www.genome.jp/kegg/tool/map_pathway2.html
http://pantherdb.org/
https://david.ncifcrf.gov/
https://david.ncifcrf.gov/
https://david.ncifcrf.gov/
http://zmf.umm.uni-heidelberg.de/apps/zmf/mirwalk2/
http://www.mirbase.org/
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TEL : 02-3141-0791

Email : service@e-biogen.com

http://www.e-biogen.com

mailto:service@e-biogen.com
http://www.e-biogen.com/

