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威健生技威健生技 高通量技術專家高通量技術專家

Service  LabOffice Area

Biotech Building, Nan-Kang Business Park
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品質認證品質認證
• ISO 17025
• Agilent certified service provider
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服務內容服務內容

LCM
RNA isolation
Sample preparation

Array / NGS
experiment

Data analysis 
(GeneSpring GX 
/DNAnexus)

Validation
(Q-RT-PCR)
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實驗平台實驗平台

MicroarrayMicroarray

Illumina Solexa
(Experiment is 
performed by 
Fasteris or BGI)

NGSNGSSNP QPCR ArraySNP QPCR Array

QPCRQPCR
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 RNA ArrayRNA Array

Welgene Biotech. Co. Ltd
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Gene Expression

Alternative Splicing

miRNA expression

Human Whole Genome Array 40,000 genes
Mouse Whole Genome Array 41,000 genes
Rat Whole Genome Array 41,000 genes

Human rel14 miRNA Array
Mouse rel14 miRNA Array
Rat rel14 miRNA Array
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DNA ArrayDNA Array
Methylated

Gene inactive

DNA Methylation

Histone Modification

Copy Number Variation (CNV)
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SNP QSNP Q--PCR Array SystemPCR Array System
基因分型儀器平臺（TaqMan® assay）
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服務成果服務成果

• Endocrinology, 2011 ;152(2) Insulin Up-Regulates Heme Oxygenase-1 Expression in 3T3-L1 Adipocytes via PI3-Kinase- and PKC-
Dependent Pathways and Heme Oxygenase-1–Associated MicroRNA Downregulation.

• Peptides. 2010 Jul;31(7):1262-72. Epub 2010 Apr 10. Antimicrobial peptide of an anti-lipopolysaccharide factor modulates of the 
inflammatory response in RAW264.7 cells.

• Exp Cell Res. 2010 Apr 15;316(7):1119-26. Identification of the potential target genes of microRNA-146a induced by PMA treatment in 
human microvascular endothelial cells.

• Vet Microbiol. 2010 Jan 25 A time-course study of gene responses of chicken granulosa cells to Salmonella Enteritidis infection.
• J Neurotrauma. 2009 Dec;26(12):2345-53.Profiling muscle-specific microRNA expression after peripheral denervation and reinnervation in 

a rat model.
• BMC Med Genomics. 2009 Aug 8;2:51 Hepatic inflammation mediated by hepatitis C virus core protein is ameliorated by blocking 

complement activation.
• J Control Release. 2009 Nov 3;139(3):197-204. Epub 2009 Jul 18. Interactions between octaarginine and U-937 human macrophages: global 

gene expression profiling, superoxide anion content, and cytokine production.
• BMC Bioinformatics 2009 ;17(10):85 Statistical identification of gene association by CID in application of constructing ER regulatory 

network.
• Nucleic Acids Research, 2009 ;37(10):e77 Labeled microRNA pull-down assay system: an experimental approach for high-throughput 

identification of microRNA-target mRNAs.
• Breast Cancer: Basic and Clinical Research. 2008. Comparison and Identification of Estrogen-Receptor Related Gene Expression Profiles in 

Breast Cancer of Different Ethnic Origins.
• BMC Genomics. 2008 ;29(9):109 Altered expression patterns of lipid metabolism genes in an animal model of HCV core-related, nonobese, 

modest hepatic steatosis.
• J Hum Genet. 2008;53:136–43 Gene dosage change of TPTE and BAGE2 and breakpoint analysis in Robertsonian Down syndrome.
• Oncogene. 2007 ;26(57):7859-71. Molecular Signatures of Metaplastic Carcinoma of Breast by Large-Scale Transcriptional Profiling: 

Identification of Genes Potentially Related to Epithelial-Mesenchymal Transition.
• Oncol Rep. 2006 ;15(4):919-26. A homologue of the Drosophila headcase protein is a novel tumor marker for early-stage colorectal cancer.
• Fertility and Sterility 2006 ;86(6):1650-58, Identification of ten novel genes involved in human spermatogenesis by microarray analysis of 

testicular tissue.
• Ann Surg Oncol. 2006 ;13(11):1474-84. A gene expression profile for vascular invasion can predict the recurrence after resection of 

hepatocellular carcinoma: a microarray approach.
• Hepatogastroenterology. 2006 ;53(70):484-90. Distinct gene expression profiles in gastric epithelial cells induced by different clinical isolates 

of Helicobacter pylori--implication of bacteria and host interaction in gastric carcinogenesis.
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各式晶片分析各式晶片分析

Welgene Biotech. Co. Ltd
http://www.welgene.com.tw

MeDIPMeDIP--chip (DNA chip (DNA MethylationMethylation))
ChIPChIP--chipchip

ExonExon array (Splicing Analysis)array (Splicing Analysis)

SNP+aCGHSNP+aCGH (LOH Analysis)(LOH Analysis)
aCGHaCGH (copy number variation)(copy number variation)

Gene+LincRNAGene+LincRNA array (Expression)array (Expression)

miRNAmiRNA ExpressionExpression

晶片應用晶片應用
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NonNon--coding RNA (coding RNA (ncRNAncRNA) Overview) Overview

http://www.ensembl.org/info/docs/genebuild/ncrna.html

A non-coding RNA (ncRNA) is a functional 
RNA molecule that is not translated into a 
protein. …

Non-coding RNA genes include:
1.Highly abundant and functionally 
important large RNAs (tRNA and rRNA)
2. Small RNAs (snoRNA, microRNA, siRNA 
and piRNA) 
3. Long ncRNAs (such as Xist and HOTAIR)
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The recent rise in papers on The recent rise in papers on ncRNAsncRNAs
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miRNAmiRNA

•20~24 nt short single strand RNA 
molecule

•Endogenous non-coding sequence

•Acting as translation inhibitor by 
degrading mRNA or blocking protein 
synthesis

取自Invitrogen

取自ambion
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V14/15Agilent Agilent miRNAmiRNA arrayarray

Human rel14 miRNA Array
887 human miRNA

Mouse rel15 miRNA Array
690+ mouse-relative miRNA

Rat rel15 miRNA Array
388+ rat miRNA
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miRNAmiRNA與癌症與癌症
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Large Large InterngenicInterngenic NonNon--coding RNA coding RNA 
((LincRNALincRNA))

• > 200 nt, was considered as “transcriptional noise”
• Many large ones have polyA
• Also called as “Long intervening noncoding RNA” or “Large non-coding RNA 

(LncRNA)”
• Long noncoding RNAs with little or no protein-coding capacity
• Evolutionarily conserved in mammalian genomes and thus presumably function in 

diverse biological processes
• Recent discovery of more than a thousand genes known as large intergenic non-

coding RNAs
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Dr. John Rinn

Assistant professor of pathology at Harvard Medical School and Beth Israel 
Deaconess Medical Center and an associate member of the Broad Institute. 
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HOTAIR Became RealHOTAIR Became Real

We identified a 2.2 kilobase ncRNA
residing in the HOXC locus, termed 
HOTAIR, which represses 
transcription in trans across 40 
kilobases of the HOXD locus. HOTAIR 
interacts with Polycomb Repressive 
Complex 2 (PRC2) and is required for 
PRC2 occupancy and histone H3 
lysine-27 trimethylation of HOXD 
locus. Thus, transcription of ncRNA
may demarcate chromosomal 
domains of gene silencing at a 
distance; these results have broad 
implications for gene regulation in 
development and disease states.
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LincRNA-p21 mediates global gene 
repression and apoptosis in the p53 
pathway

PDF created with pdfFactory trial version www.pdffactory.com

http://www.pdffactory.com


 

PDF created with pdfFactory trial version www.pdffactory.com

http://www.pdffactory.com


 

PDF created with pdfFactory trial version www.pdffactory.com

http://www.pdffactory.com


 

PDF created with pdfFactory trial version www.pdffactory.com

http://www.pdffactory.com


 

PDF created with pdfFactory trial version www.pdffactory.com

http://www.pdffactory.com


 

PDF created with pdfFactory trial version www.pdffactory.com

http://www.pdffactory.com


 
Gene + LincRNA Array
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Next Generation SequencingNext Generation Sequencing
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－ 50-100 bp/read (>500bp/read)
－100,000,000 reads/run (1,000,000 reads)
－ 10-25 Gb/day

Roche 454Illumina Solexa AB SOLiD

Next Generation Sequencing (NGS)Next Generation Sequencing (NGS)

NGS (massively parallel sequencing)

Sanger Sequencing 一次讀 <100 條序列, 每條 ~1,000bp

一次讀 108條序列, 每條 ~100bp
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一次讀 108條序列, 每條 ~100bp

Sequencing

DNA/RNA
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Current (2nd) NGS Platform Current (2nd) NGS Platform -- SolexaSolexa

Illumina Solexa
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Current (2nd) NGS Platform Current (2nd) NGS Platform -- SOLiDSOLiD

AB SOLiD
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Next (3rd) NGS TechnologyNext (3rd) NGS Technology--PacBioPacBio
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Next (3rd) NGS TechnologyNext (3rd) NGS Technology--NanoPoreNanoPore

PDF created with pdfFactory trial version www.pdffactory.com

http://www.pdffactory.com


 
ApplicationsApplications

• RNA-seq: expression quantification, alternative splicing

• ChIP-seq: Identification of TF binding sites and broad  
regional interactions (e.g. histone modifications)

• Exom-seq: Exom region enrichment and sequencing

• Small RNA-seq: miRNA expression quantification

• Whole genome sequencing
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RNARNA--seqseq

PDF created with pdfFactory trial version www.pdffactory.com

http://www.pdffactory.com


 

Reference RNA sequence

Reads
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• Exon level expression / Splicing event
• Novel exon / intron discovery
• Point mutation
• Allelic specific expression
• Gene fusion (?)

RNARNA--seqseq獲得比獲得比ArrayArray更深入的資訊更深入的資訊
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vs
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ChIPChIP--seqseq

Park, P.J., Nat. Genetics (2009) 10:669-680
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ChIPChIP--seqseq特色與應用特色與應用

• Transcription factor Study
• DNA Methylation (MeDIP)
• Histone Modification

應用應用

特色特色

• IP DNA只要 10-20ng即可定序
• 解析度高
• 敏感度高
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ExonExon Capture & SequencingCapture & Sequencing

將所有exon (50 M base區域) 抓下後
進行定序
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2009, February, Nature Biotechnology!! 
Underlying Technology of SureSelect™
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Small RNASmall RNA--seqseq
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DNA/RNA from 
Customer

Bioanalyzer 2100 
QC by Welgene

Sequencing

Data AnalysisData Report

Welgene NGS Service WorkflowWelgene NGS Service Workflow
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Find Significantly 
Expressed Genes

GO AnalysisNetwork 

Analysis

BioPax, NLP, MeSH

進階數據分析服務進階數據分析服務
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Welgene Biotech. Co. Ltd.
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Gene Expression
data

miRNA
Target genes

DNA methylation
TF Binding
CNV

Find overlapped genes

整合性數據分析整合性數據分析

Build possible gene interaction network
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Coverage vs sequencing depth
Drosophila Human

Annotated

Un-annotated

Annotated

Un-annotated

75-mer reads
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RPKM vs sequencing depth

RPKM=0.1-0.5

0.5-1

1-2

RPKM=0.1-0.5

0.5-1

1-2

Drosophila Human

RPKM=reads per kilobase per million of mapped reads 
Mortazavi et al, 2008: RPKM=1~3 for 1 copy/cell
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