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Technology & Platform

» Sample Management
« Samportal
* DNA extraction
» SNP Genotyping
* Fine mapping
Sequenom MassARRAY System
* Human whole-genome scan
Affymetrix GeneChip
Affymetrix GeneTitan

» STRP Genotyping

» Next Generation Sequencing
* illumina HiSeq 2000
* illumina MiSeq

» BiolT Services: iQuestion, GenePipe, HiPipe Basic,
HiPipe Professional, Varpipe

» Statistical Analysis: GWAS



Human Whole-Genome Genotyping using Affymetrix
GeneChip System / Affymetrix GeneTitan System

d

Affymetrix GeneChip System Affymetrix GeneTitan System




Affymetrix Human Whole-Genome Genotyping Arrays
(Statistical analysis included)

ASI CHB TWB SNP 6.0
Technology Affymetrix Affymetrix Affymetrix Affymetrix
platform GeneTitan GeneTitan GeneTitan GeneChip
: : Han Chinese in :
Population Asian Beijing, China Han Chinese all
SNP probes 600,307 642,832 653,291 906,600
300 ng 300 ng 300 ng 500 ng

DNATequired 15 ngul*20ul)  (15ng/ul*20ul)  (15ng/uL*20ul) (50 ng/uL*10 uL)

g’ﬁﬁig 99.63% 99.54% 99.69% 98.80%

Method Ligation Ligation Ligation Hybridization
CNV probes none none none 946,000
Throughput 285 285 285 36

(samples/week )

cell lines, blood, and cell lines, blood, and cell lines, blood, and

DNA source ) . )
saliva saliva saliva

cell lines and blood

Service code C2-15 C2-16 C2-42 C2-14



APPLICATIONS

SNP Genotyping using Human-Whole Genome Genotyping Arrays

 Linkage analysis

« Whole-genome association study
 Population genetics

e Chromosomal copy number analysis
« Cancer genetics

 Linkage disequilibrium



Candidate gene/loci SNP Genotyping using
Sequenom MassARRAY System

® MALDI-TOF (Matrix-

Assisted Laser

Desorption / lonization
Time-Of-Flight) Mass
Spectrometry based
platform

® Multiplex assay design:

cost effective solution




APPLICATIONS

SNP Genotyping using Sequenom MassARRAY System

 High-throughput genotyping of customer selected SNPs.

 Fine mapping of SNPs in candidate genes or pre-localized
regions for both human and mouse samples.

« Whole-genome SNP genotyping for disease gene mapping in
ENU study and speed congenics mouse model
establishment.
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ABI 3730 DNA Analyzer
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APPLICATIONS
STRP Genotyping

microsatellite =STS + STR
COMBINATION OF PRIMER 1 + PRIMER 2
REPRESENTS: UNIQUE =SITE

STR

SIMPLE SEQUENCE REPEATS

* Allelic variation in the number of di-, tri- or

tetra-nucleotide repeats at a specific location I i ?
e CACACACACACACACA. ... e — 1
—...CACACACACACACACACACACACA —T—

Variation in number of repeats
" in STR represents different ik

alleles in population

Journal of Food, Agriculture & Environment (2014) 12 (2):541-553

« Whole genome linkage analysis

« PCR fragment analysis

 Kinship analysis: most commonly in paternity testing
 Forensic identification

 Genetic improvement (strain improvement)

« Animal breeding

« Examination of genetic diversity and phylogeny

 Conservation of biodiversity
12



Next Generation Sequencing
(& & 16/ = 3 - & 70 2)

illumina illumina
HiSeq 2000 MiSeo

Sequencing

Chemistry Sequencing by synthesis (Reversible terminator)

Amplification Bridge amplification

Read Length 100 bp x 2 (Paired-end) 1x50 bp 2x150 bp* 2x250 bp** 2x300 bp 150 bp

No. of Reads/ Flow 175-200 million / lane _ i _ s

Cell (8 lanes/Flow Cell) 12~15 million 20~25 million
600~750  3.5~4.5 6~7.5 12~15 3~3.8

Output/run 480-600 Gb / 2 Flow cells Mb/EC  Gb/FC Gb / FC Gb/FC  Gb/EC

Multiplex 12 barcodes ~ 96 barcodes

Instrument Run

i 13 days 1 day 1 day 2 days 3 days 1 day

, 2.5 - 4 days 2.5 - 4 days
Data Processing /run (depends on project) (depends on project)

* 2x150 bp Nano: 0.8~1 million (240~300 Mb / FC); Micro: 3~4 million (1~1.2 Gb)

** 2x250 bp Nano: 0.8~1 million (400~500 Mb / FC) 13



APPLICATIONS
Next Generation Sequencing

: : : ® Genome re-sequencin
illumina HiSeq 2000 . dorr Sequetlcing °
for small genome
® Transcriptome sequencing
- mRNA, stranded
- rRNA-depleted, stranded
Exome sequencing

ChIP sequencing

RNA IP sequencing

®
®
®
® Ribosome profiling
® Small RNA sequencing
[

Methylation sequencing (coming soon)

HHlumina MiSeq

de novo sequencing for small genome
Whole genome re-sequencing for small genome
Metagenomics (16s rRNA sequencing)

Targeted re-sequencing (two-step PCR amplification,
gene panels, Nextera XT tagmentation)
® Small RNA sequencing
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Next Generation RNA Sequencing

Sample source

Sample
requirement-
Amount and
Conc.

Sample
requirement-
OD ratio

Sample
requirement-
others

Service Code
for library prep

Platform

CRCN®)

1)

Total RNA Total RNA
Agilent Bioanalyzer ® Agilent Bioanalyzer
Amount: 100ng ~ 2ug Amount: >3ug
Conc.>50 ng/uL Conc.>100 ng/uL
RNA Integrity Number (RIN) > 8 RNA Integrity Number (RIN) > 8
NanoDrop

0OD260/280: 1.8~2.0
0OD260/230: 1.8~2.2

DNase treated
No contaminants such as organic solvent, inhibitors, etc.
In RNase-Free Water (DEPC Water)

C2-36 mRNA sequencing sample

preparation C2-45 Small RNA sequencing
C2-37 rRNA-Depleted RNA sample preparation
sequencing sample preparation

HiSeq HiSeq or MiSeq

RNA IP

® Agilent Bioanalyzer
Amount:>10ng
Size> 100 nt

C2-36 mRNA sequencing
sample preparation

HiSeq or (MiSeq)



Sample
source

Sample
requirement-
Amount and
Conc.

Sample
requirement-
OD ratio

Sample
requirement-
others

Service
Code for
library prep

Platform

Next Generation DNA Sequencing

Genomic DNA

® Qubit
Amount:
100ng~1ug
Conc.>100 ng/uL

@ NanoDrop

Genomic DNA

@ Qubit
Amount: > 3 ug
Conc.>100 ng/uL

0D260/280: 1.8~2.0
0D260/230: >1.7

RNase treated

©0®0

H
N—r

C2-27 Human
whole genome

sequencing, 30X

2) C2-29 DNA
sequencing
sample
preparation

HiSeq or MiSeq

C2-48 SureSelect
Exome Enrichment

(Human/Mouse)

HiSeq

CHIP DNA

® Qubit & Agilent
Bioanalyzer
Amount: > 10 ng
Size: 150~500 bp

C2-50 ChIP

sequencing sample

preparation

HiSeq

Amplicon

® Qubit
Amount:

100ng~1ug
Conc.>100 ng/uL

No degradation of gDNA (examined by 1% agarose gel electrophoresis)
No contaminants such as organic solvent, inhibitors, etc.
In molecular grade water or 10 mM Tris-HCI (pH 7.5-8.5)

C2-29 DNA

sequencing sample

preparation

MiSeq

Amplicon

® Qubit
Amount: > 10 ng
Conc.>15 ng/uL

C2-51 DNA library
sample preparation
by Nextra XT

MiSeq



Next Generation Sequencing
(& & 1646 = 3] i A 470 48)

Transcriptome Small RNA RNA IP . : Targeted_ .
Resequencing| Sequencing |Resequencing| sequencing
Differential Index trimming, peak calling DNA basic analysis: peak calling
Expression Analysis
QC, Grouping (read- peak annotation mapping, Variant calling, motif search
Gene fusion detection count format),
annotation of SNVs and indels (Gene peak
variant detection Alignment, information, location in coding, UTR, or intron annotation
regions, splice site change, nonconservative/
De novo assembly  Filter (rRNA, tRNA, conservative amino acid substitution, related
MRNA, sRNA, genome), known disease, affected protein domain,

predicted splicing regulation),
Expression Level,

novel SNVs/indels detection / annotation,
isomiR identification,

and exome CNV detection.

Novel miRNA

identification, Advanced analysis: customized grouping
analysis.

Differential Expression LOH analysis

Amplicon and whole genome CNV detection
Low frequency mutation detection



HiPipe Professional
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‘Samportal BiolT: data processing, storage & backup ; STAT: data QA & QC
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Validation
Fine mapping
Replication

Human whole
genome

genotyping

Joint analysis

GWAS analysis

iQuestion

Variants and
genes
interpretation

High-throughput
candidate gene
sequencing

Causal variant
analysis

the NEW ENGLAND
JOURNAL o MEDICINE

RNA Analysis
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Cases vs. Controls

Tumor vs. Normal
| |

Stage |
Sample Collection

r Questionnaire I »  Electronic data capture
system

- »  Sample management
Sample system
Management

Whole
genome

genotyping

Transcriptom sequencng

Candidate gene Exome
genotyping Sequencing

 Differencial expression MIRNA

» Fusion gene identicatio

Sequencing

Genotyping NGS Stage |l
Data Analysis Data Analysis Screening & Discovery
»  Genotyping technology
i »  Genomics technology
. . ' »  Bioinformatics service
|_ Obta!n the dls_ease- ’ > Biostatistics service
associated loci/genes
Stage lll
Validation

Candidate

® Fine Mapping
® Replication

»  Genotyping technology
»  Genomics technology

Region
Sequencing
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Total solutions for genotyping, NGS and NGS/GWAS data analysis!

THANK YOU!
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Email: ncgm@ncgm.sinica.edu.tw

Website http://ncgm.sinica.edu.tw

E-service System http://lims.ngc.sinica.edu.tw/service/
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