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WELGENE
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Introduction
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Sanger Sequencing primer fr

replication

) ) Primed DMNA
Prepare four reaction mixtures, pm +
include in each a different 1B T
replication-stopping nucleotide - f %
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| Separate
: Replication products by
Primer productsof +  »  gel electrophoresis

Frederick Sanger
born 13 August 1918 44
Biochemist compleman of bands

containing labeled strands

two-times Nobel laureate in chemistry
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Introduction

Sequencing Technology Development
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Next Generation
Sequencing
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http://www.pnas.org/content/99/6/3712/F1.large.jpg
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Introductio

Next Generation Sequencing

1. High-throughput Sequencing (HTS or HT-Seq)
2. Massively Parallel Sequencing (MPS)
3. Deep Sequencing

4. Next-gen
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Application of NGS
Basic Workflow

|. Sample Preparation & Fragmentation

M-}\Oymm

Il. Library Construction
| m Add
f' )\/ Adapters

lll. Massively Parallel Sequencing & Analysis

PCR
Amplification
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Application of NGS
Sequencing Type

l. Single Read (Single End)

"l

Il. Paired-End

"l
T
i

Amount of Sequencing = Read length x Clustering No x Type of Seq
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Application of NGS

Basic Concepts

l. To Find Known
A Mapping
A Counting / Similarity

Il. To Find Unknown
A Assembling
A Searching in Database / Prediction
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Whole genome sequencing
Metagenomics @ ,/

Whole transcriptome ~— "G .

Gene exprhssmn Ss A ﬁ\ 3'/

ChlP-seq v : \ M s DNA'%&'“"“'
e e e

cn / X q

Methylatlon ' e T

Targeted resequencing

P . Small RNA Discove
= Gene

Leng-range regulatory elements cls-regulatory elements

{enhancers, repressory slencers, insulators) (promcters, transcription /\//\/\
factor binding sites) Transcript mRNA-Seq

Fig. 1. Functional genomic elements being identified by the ENCODE pilot phase. The indicated methods are being Uved to identify different types of
functional elements in the human genome.

www.sciencemagorg SCIENCE VOL 305 22 OCTOBER 2004 Ribo-Seq
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Application of NGS
DNA Level

A Genome de novo Sequencing
A Genome Resequencing

A Target (Exome) Sequencing
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Application of NGS

DNA Level - Genome de novo

A Large Genome
Strategy:

Paired-end sequencing with gradient insert

A Small Genome

Strategy:
Paired-end sequencing with high coverage

“ GIANT PANDA
~ GENOME>

Wl e ate e S e
A s i

Ruigiang Li, Wei Fan, et. al.
Nature. 2009.
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Application of NGS

DNA Level - Genome Resequencing

Variants InDels \ J

v Structure
Copy Number Variation Variation
REEREHERA
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Application of NGS

DNA Level - Target /| Exome Sequencing

Whole Genome

Target / Exome Region

Decreasing cost to add the sequencing depth
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Application of NGS
DNA Level - Target /| Exome Sequencing

\{. 1.Whole Exome Sequencing
3 2.Genome Wide Association Study (GWAS)

i 3.Clinical Research Panel
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http://www.halogenomics.com/sureselect/how-it-works
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Application of NGS
DNA Level - Target /| Exome Sequencing

1) Digest genomic DNA.

2) Hybridize the HaloPlex probe library in presence of the Indexing Primer
Cassette. Hybridization results in gDNA fragment circularization and
incorporation of indexes and lllumina sequencing motifs.

L=

HaloPlex .

3) Capture target DNA-probe hybrids. Biotinylation of probe DNA
allows capture using streptavidin-coated magnetic beads.

4) PCR amplify targeted fragments to produce a sequencing-ready,
target-enriched sample.
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Application of NGS
DNA Level - Target /| Exome Se¢quencing

. enomnc smm)
(Set of chromosomes,
{ 00000 000 SureSelect

Target Enrichment System
Capture Process

‘ GENOMIC SAMPLE (PREPPED) SureSelect HYB BUFFER BIOTINYLATED RNA LIBRARY
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SureSelect”

Hybndization
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Application of NGS
RNA Level

A Transcriptome de novo Sequencing
A RNA Sequencing
A Small RNA Sequencing
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Application of NGS

RNA Level = Transcriptome de novo

(without reference genome)
Assembling

J

Unigene ) Expression
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Annotation
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Application of NGS

RNA Level = RNA Sequencing
\{

&) p o L O Diliae 5> 5 1 —
A
Mapping

Gene Expression (RPKM/FPKM)
( Alternative Splicing

D g %

Y SNPs

Novel Genes & Transcripts Prediction

LA g sl C AT

Welgene Biotech Co., Ltd.



~

Application of NGS

RNA Level = Small RNA Sequencing

- analysis of known miRNA (miRBase) 18-40nt
- analysis of mIRNA differential expression
* novel miIRNA prediction
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http://www.mirbase.org/

Application of NGS
RNA Level = Array vs NGS

\{_ Array NGS
)
Gene Expression O O
‘ | Alternative Splicing X O
v ¢
de novo X O
Small RNA expression O O
Novel miRNA prediction X O
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Application of NGS

Epigenetics

A ChIP-seq
A Bisulfite Sequencing
A MeDIP-seq
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Application o
ChiP-seq

Epigenetics

Chromatin immunoprecipitation
(Trancription Factor / Histone Modification)

@
@ Crosslink

-

Library AddAD m
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Sequencing

Fragmentation
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RRBS (Reduced Representation BS)
.- sDNA

l Restriction Enzyme Digestion
Y/

l Size Selection (40-220bp) MSP |

Recognition Site

(R R "4 R N . (RN R
l Bisulfite Treatment

l Library & Sequencing
. Y/
%
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Methylation DNA Immunoprecipitation
(5-mc / 5-hmc)

Fragmentation \OQ
Library
Construction
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Application of NGS

Epigenetics - NGS for Methylation

Welgene Biotech Co., Ltd.

Viethods |Resolution | Coverage Cost 5-hmc
WGBS Single Genome High No
Base
RRBS Single Subset of Cost.- No
Base Genome | effective
MeDIP- -
€ 50~100bp | Genome COSt. Yes
seq effective
4 3 2] AT
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Application of NGS

Metagenomics

A Bacteria 16S rDNA
A Archaea 16S rDNA
A Fungi 18S rDNA

A FungiITS
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Application of NGS

Metagenomics

lInsect

Enviro =k
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Application of NGS

Metagenomics
¢ ‘;, .
Environmental samples {'\{C. 20
~ o (o
| \“5 3
ITS TS DNA extraction oy
16S N sss ¥ 235 l/ AP
[# ¢ 5 'S &
Schematic of rDNA gene with the 16s, 5.8s and 23s regions. 10 — 100 copies Genomic DNA W 4% <, 79
are in the bacterial genome. ITS = Internal Transcribed Spacers. \ : ;; . 5 n
, 165 rDNA gene , ‘l’ ; \i
T, PCR for hypervariable G8a88
’ ’ region of 16S rDNA gene $78%
(1,500bp) V1-V9 § 3
v ;E
16S rDNA sequencing
OTU(Operational Taxonomic Unit) analysis —V Q?Na//
-
Species classification 7\’ N‘:‘\
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Phylogenetlc analysis \k
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Application of NGS

Metagenomics

\‘_ | OTU(Operational Taxonomic Unit) Analysis
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Phylogenetic Tree of Life

Bacteria Archaea Eucarya
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It’s the NGS time

Growth of GeneBank

(1982 - 2008)
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Base Pairs of DNA (billions)

1. Data generated by 1000
Genome Project had surpassed
total data deposited in NCBI

2. For the sequencing cost
dramatically decreased
sequencing technology is
widely used in research

3. Current Challenge :
Data mining and disclose
biological issue
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Difficullt Points

Face the Problem

Analysis 1?
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NGS Data Mining

To Solve this Problem

" 1.Bio IT
T 2.Commercial Software (GeneSpring NGS/CLC...)
ts 3.Cloud (DNAnexus) AT
4.Professional Biotech Co. DNARexus\y/
VVE@E https://dnanexus.com/
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Welgene NGS Service

Advantages

A Professional & Flexible

A Multiple Check Points

A Highest Sequencing Quality

A Latest & Most Often Analysis Pipeline

A Clear & Easy to Understand Report (E-Report)
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Welgene Biotech Co., Ltd. .
0809 072 666 Microarr ay

www.welgene.com.tw

WELGERE service
Agilenb

Stratagene
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http://welgene.pixnet.net/blog

Facebook

WElge“e http //www.facebook.com/weIgenebio
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