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The candidate gene approach
hypothesis-driven

Do it in a different way!

data-driven, large scale analysis
-Slide from Francis Colins
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Total Solution for Human

« Whole Genome
Resequencing

« Exome Sequencing
» Target Region
. Sequencing

 Whole Genome Analy
» Target Analysis

* Quantitative Analysis
« Modification Analysis
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Whole Genome Profiling
--Single Cell Resequencing

Single cell sequencing

¢ Cancer cell evolution during tumor
progression

¢ Large-scale epidemiological tumor
research

¢ Early diagnosis and prognosis of
cancer

Indel Revolution relationship
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Epigenomic Research based on NGS

DNA Methylation

« Whole Genome Bisulfite Sequencing
« RRBS (Reduced Representative Bisulfite Sequencing)

DNA-Protein Interation

« ChIP Sequencing
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RRBS (Reduced Representative Bisulfite Sequencing)

Cost Effective Bisulfite Sequencing

¢ very limited genomic DNA, even if 1t 1s degraded (FFPE samples)

¢ Nearly 5SM CpG sites have been covered, about 65-75% of them
are covered by >=10x coverage depth.

¢ They are mainly distributed in CpG Island and gene upstream.

¢ The overlap between different human samples 1s 85-95%.



The distribution of CpG

sites covered by RRBS data
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NA-Protein Interaction

ChIP Sequencing

Sample fragmentatio
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— End repair
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Standard bicinformatic analysis




Expressmn level
1, Transcriptome
Sequencing

2, RNA Quantitifcation
Sequencing
Non-coding RNA
regulation:

Small RNA Sequencing



RNA Sequencing Technologies

Sequencmg Transcrlpt.ome RNA-Seq Small RNA
Technologies Sequencing Sequencing
Object MRNA MRNA Small RNA
Identify new transcripts @) X @)
Expression profiling @) O @)
research
Screen drug targets and @) @) O
biomarkers
Analyze gene structure @) X @)
Genome-wide EST @) X X
Sequencing

Detect gene fusion @) X X
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Transcriptome Sequencing




RINA Quantification Sequencing

Total RNA

‘okaryotes
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 High repeatability and R
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Small RNA Sequencing

differentially

expressed small J—
RNAs

¢ Identify small
RINAs as target
candidates
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Orbitrap velos, Thermo Scienfific maXis Q-TOF, Bruker

Proteome
profiling

modification
proteomics
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QTRAP 5500, AB SCIEX

UltrafleXtrem Bruker
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BGI 1% - 10% - 100%

¢ Pro. Henry Huanming Yang:

s The Chinese HapMap
nature Consortium
: ?‘ : 55 i+ A Haplotype Map of the Human Genome. Nature.
ey 200 o
CUEEE m v T A public database of common variation in the human
N llF i !l! Wy|| genome: more than 1M SNPs in 269 samples from 4
ms:i ;\ﬁm A'P - populatio.ns. | o
Lostiiasd ] Integrating common and rare genetic variation in

diverse human populations. Nature. 2010
1.6M SNPs in 1,184 reference individuals from 11 global
populations.
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Single cell sequencing on cancer
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Cell 2012

*\We present the genetic landscape of 25 single cells from a
ccRCC patient

*No significant subpopulation of tumor cells could be observed
within this tumor

Different types of genetic lesion occurred depending on
frequency of mutation

*Recurrent genes in patient population do not predict mutations
in an individual tumor

Single-Cell Exome Sequencing and
Monoclonal Evolution of aJAK2-Negative
Myeloproliferative Neoplasm

Cell 2012



LuCamp Project

The Danish-Sin S
the genome and to Improvs cardiovascular
health of the at-nisk population

- 'iat-nsk metébohc - \_Emmmg B s
phenotypes of 1000 Case + 1000 Control associated genes
and variations

SNP Screening study

Re sequencing of 2000 human exomes identifies an excess of low-
frequency non-synonymous coding variants. Nature Genetics.

2011



Frequent mutations of chromatin remodeling genes in
transitional cell carcinoma of the bladder. Nature Genetics.

2011
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A International
B Cancer Genome
Consortium

Clinic & Pathology

Sequencing & Analysis

v

[ Whole genome sequencing

Whole exome sequencing

RINA-Seq
Complementary MeDIP-Seq
Studies | Micro RNA

e I Data Storage, Analysis




Human Metagenomics

Research

A human gut microbial gene
catalogue established by

metagenomic sequencing. Nauture.
2010

Define and describe the gut metagenome
and the gut bacterial genome based on faecal
samples of 124 European individuals
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Il Public Relations Largest ever Epigenetics project launched

lI Add an event 07 Sep 2010, PR 188/10

One of the most ambitious large-scale
projects in Human Genetics has been
launched today: Epitwin will capture
the subtle epigenetic signatures that
mark the differences between 5,000
twins on a scale and depth never
before attempted, providing key
therapeutic targets for the
development of drug treatments.

Purpose and

ives

5000 twins

1}

MeDIP-Seq

]

Finding genes related
methylation differentially
that cause of disease
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BGIl (formerly known as Beijing Genomics Institute) was
founded in Beijing on Sept 9th, 1999, and has undergone rapid
development and expansion with the establishment of new
branches in China, Europe and USA. Nowadays, BGl has become
the biggest genomic research institute in Asia and one of the




New-gen sequencing
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1. Genome sequencing

2. RNA sequencing
3. Epigenome and ChlIP-seq

4. Metagenome
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Thank you!

Patrick Tao Li
litao@genomics.cn
Tel: +08 4406 7759
WWW.genomics.cn
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