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BioResearch Service
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BIO-Experiment & Analysis Service

Microarray

“+ Gene Expression

+ miroRNA

| < CGH/ CNV

< ChIP on chip
+ Methylation

+ Agilent/Affymetrix & Target DNA-Seq

+ - .
< Exiqon % Illumina/lonProton

gRT-PCR
< mRNA
« microRNA
 PCR Array
« Qiagen
 Genosensor

% Others

COM.INICA“ONS

| Home ” ‘About the journal ” Authors and referees ” Browse archive ‘Search

nature.com » journal home » archive by date » august » full text

NATURE COMMUNICATIONS | ARTICLE

Metabolic engineering of Corynebacteriun
glutamicum for L-arginine production

Seok Hyun Park, Hyun Uk Kim, Tae Yong Kim, Jun Seok Park, Suok-Su Ki

Affiliations | Contributi | Corresponding author

Microarray

% Meaningful Data from Any Genoe B
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% Next Generation Sequencing
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NGS Service

DNA ChIP-Seq
= DNA Methylation = DNA-Protein » Whole Exome
Profiling Interactions Sequencing
= Epigenome =4 = Histone modifications = SNP. CNV, Mutation
=~ 2ug gDNA = ~20u¢ IP-DNA =~ 2ug gDNA

total RNA QuantSeq . Bacteria
RNA  EFye ImRNASeq VSRl 1 RNA-Seg

= mMRNA-Seq =492| = Gene Bpression, = mRNA Bxpression » micoRNA Bxpression = Gene Expression
IncRNa 241 Isoform, GO/Pattway  Profiing ~ Profiing Profiing
= Whole Transariptome = Splicing, Gene Fusion = Low Quantty & Qualty » Tyget Gene £419| = GO/Pathway/Network

« ~2ugtol RNA = ~ 2ugtotal RNA _%;ﬁlf::f% s ~2ugtoel RNA = ~ 2ugtotal RNA



ChIP-Seq Sample Preparation

AASVVAERVY Cross-link protein on DNA
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MBD-Seq Sample Preparation 59

Fragmented DNA
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Methylated DNA
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QC and Library Construction




DNA Sample Prep / Shearing @ 9

[Genomic DNAS| &MJ|¥ s ] [Genomic DNAZ] Shearing]
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Sample Quality Control (QC) 09

Methylated DNA qRT-PCR
i
CG CHy ;
CG g i
G
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Standard Curve

Known methylated region/
known unmethylated region 0l CHst qRT—-PCR
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Quantitative Analysis
Comparative Analysis (AACy)



Library Generation o9

Validation
by Illumina®
sequencing

== Barcode (BC) (@) USER Enzyme

Fragmented DNA input | Clean Up/Size Selection ]

PCR Enrichment

Clean Up
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Sequencing 9

High-Quality Output (Gb)

Run Format Read Length # of Reads

/lane /FlowCell

. 1 x 50bp . 7.5 Gb 135-150 Gb
Single End ~150 million/lane

1 x 100bp 15 Gb 270-300 Gb

, 2 x 50bp . 15 Gb 270-300 Gb
Paired End ~300 million/lane

2 x 100bp 30 Gb 540-600 Gb

7. DETERMINE FIRST BASE 8. IMAGE FIRST BASE 9. DETERMINE SECOND BASE

1. PREPARE GENOMIC DNA SAMPLE 2. ATTACH DNA TO SURFACE 3. BRIDGE AMPLIFICATION

Illumina HiSeqg-2500

i
b

! n’ml i ,mm;
1 i
,#‘ 1!|7|>/

u"m" Hlxhn! P

#

e ! 11 .
z e
£ " 1 (I

& % e e

&
i First chemistry cydle: tointtate the fist After laser exctation, capture the image of Second chemistry cyde: to initiate the
" 2 i sequending cyde, sdd ol " h next sequencing cyde, sdd all four labeled

Rendomly fragment genomic DNA Bind single-stranded fragments randomly to Add unisbeled nudeotides and enzyme to R ! ‘

and igete sdapters to both ends of the the inside surface of the flow cell channels. initiste solid-phase bridge amphificstion. terminators, primers and DNA polymerase flow cell. Record the identity of the first base reversible terminstors and enzyme to the
nas enzyme to the flow cell for each duster. flow cell.
4. FRAGMENTS BECOME DOUBLE 5. DENATURE THE DOUBLE.STRANDED 6. COMPLETE AMPLIFICATION

STRANDED MOLECULES 10. IMAGE SECOND CHEMISTRY CYCLE 11. SEQUENCE READS OVER MULTIPLE 12. ALIGN DATA

CHEMISTRY CYCLES
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The enzyme & to ion leaves single-stranded Several million dense dusters of double-
buid double-stranded bridges on the sokd- templates anchored :?M substrate. stranded DNA are generated in each channel After laser excitation, collect the image dats  Repeat cycles of sequending to determine Align data, compare to a reference, and
phase substrate. of the flow cel. s before. Record the identity of the second  the sequence of bases in  given fragment identify sequence differences.

base for each duster. 2 single base at time.



Work Flow of Data Analysis o9

Summary and Visualization
DAVID, KEGG, MeV

DNA abundance

Peaks finding
macs

Mapping
Genome Mapping
il Bowtie

Quality Control Reports
Data

Preprocessing

v

Other Data Analysis Tools for Data Processing, Mining, Visualization : MISO, Quick GO, ClueGO, CytoScape,
GSEA, UCSC Genome, IGV, IPA, Others



Data Analysis — Data preprocessing  @%9
FastQ I QMOA It position?] base|| Lt quality J2 FH= H 5

Summary

@Basic Statistics

@Per base sequence quality

@Per tile sequence quality

@Per sequence quality scores

@Per base sequence content

I Y
¢}/ Per sequence GC content

@Per base N content

@59quence Length Distribution

@Sequence Duplication Levels

@Dverrepresented sequences
@Ada ter Content

@Kmer Content

@Per base sequence quality

40
38
36
34
3z
30
28
26
24
22
20
18
16
14
12
10

L T = L n

uality scores across all bases (Sanger fllurnina 1.9 encoding)
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123456789 1415 22-23 30-31 38-39 46-47 54-55 62-63 7FO-71  78-79  86-87 94-95
Position in read (bp)



How to find peak

«Fragments contain the TF binding site
at a (mostly) random position within
them.

*Reads are (randomly) from left or right
edges (sense or antisense) of fragments.

*Thus peak for sense tags will be 1/2 the
fragment length upstream...

Binding site position = mid-way
between sense tag peak & antisense tag
peak.

*To get binding site peak, shift sense
downstream by % fragsize & antisense
upstream by % fragsize.

ChiP-Seq DNA Fragments
A

Mapped reads
A

3r
5(

09

Actual binding site
=

W .r
3

Sequenced &

"’Wm"/\‘/%

NN
N v

Sense tags MAN\

Anti-sense tags

1 1 _’. | l‘l_ | I :
—- = = =
| — — — [ ] L f— | |

. N —>

Adapted from slide set by: Stuart M. Brown, Ph.D., Center for Health
Informatics & Bioinformatics, NYU School of Medicine & from Jothi, et
al. Genome-wide identification of in vivo protein—DNA binding sites
from ChIP-Seq data. NAR (2008), 36: 5221-31



Peak annotation/ Motif discovery Qv
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Peak Image 9
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Visualization Data Q9

GhIP Peaks over Ghromesomes
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Visudlization Data @09

Distribution of transcription factor-binding locirelative to TSS

50 40 30 20 10 TSS 10 20 30 40 50
Binding sites (%) (5"->3)
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Transcription Factor Binding Q9

Gene Promoter Mine

[Sequence Homologs]
1, 1000 o0 2152
o

Input Sequence

DHA Stability g

kcal-mol =30

Annotated T55
GC Ratio L0 04

S 0nd

G 0z

Factor

SRY_01

Matrix: VESRY_01
PHx2_02 Location: 431 ~ 437 I
MYE_ 06 Strand: -

core scora: 1.000
MYEB_05_0l matrix score: 1.000

P53 _DECAMER_OZ Sequence: ttTGTI'I‘.;

AREBG_01
SMAD_DG
ETS1_E
ETSZ_E
MZF1_0z
ERR1_0Z i
APL_0d_01
PE¥1_03




DATA
ANALYSIS
TOOLS
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Email : service@e-biogen.com
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